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PREFACE

At present, the novel severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), known as Covid-19, spreads quickly
around the world. This virus affects the negative impact of all aspects in our life, including education and research activities.
University and School must be closed and do remote work from home. Some event must be postponed or even cancelled.
However, online platform allows us to do our best on disseminating our research by virtual conference.

Universitas Cokroaminoto Palopo (UNCP) has a vision to become a university that excels at the national level in producing
and developing science, and technology. In 2030, UNCP is targeted to become one of the best higher education in South
Sulawesi. This vision leads our University to contribute on strengthening innovative research in international conference.

The first International Conference of Research on Education, Applied Science, Science, and Technology (1st ICREAST)
2020 is an international scientific meeting held by Lembaga Penelitian dan Pengabdian Kepada Masyarakat Universitas-
Cokroaminoto Palopo. The main theme of this conference is “Strengthening Innovative Research in Education, Science,
Technology and their applications in a Disruptive Era” The 1st ICREAST is a virtual conference held to facilitate the re-
searchers in Education, Applied Science, Science and Technology to disseminate their research. UNCP has four faculties,
including Faculty of Education, Faculty of Science, Faculty of Agriculture, and Faculty of Computer Engineering. Through
1st ICREAST, we hope we can enhance our research and collaboration with all speakers and participants.

We successfully gather one Keynote Speaker, five invited speakers and 109 contributed speakers from Canada, Japan,
Aussie, UK, Malaysia, and USA. We deeply appreciate your contribution in 1st ICREAST. Selected paper from contributed
speakers are published in this proceeding books and hopefully this publication can give significant impact. We are looking
forward to see you in the next ICREAST which is planned to be held in 2022.

Palopo, 16th of July 2021

Irwan Ramli, Ph. D.
on behalf of 1st ICREAST committee
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Description of Speaking Skills Through The Reading of Poets 
in Indonesian Learning of Elementary School  

Erni*, Rosmalah Yanti and Jusrianto  

Program Studi Pendidikan Guru Sekolah Dasar, Universitas Cokroaminoto Palopo, Jl. 
Latammacelling No.19, Palopo, 91921, Indonesia 
 
*ernibaddi81@uncp.ac.id   

Abstract. This study aims to describe speaking skills through poetry reading which is carried 
out at 11 Dangerakko Elementary School, Palopo City. The research method used is descriptive 
quantitative. The study population was 55 grade IV students and the sample in this study 
amounted to 34 people with the sampling technique using simple random sampling. The data 
collection technique used an oral test which was assessed directly at the time of reading the 
poetry by taking three aspects, namely the intonation aspect with a total percentage of 93.38%. 
In the pronunciation aspect, only 64.71% was achieved. Aspect 3 is the expression of 45.59%. 
From the percentage of all aspects that can be achieved by students only 49.91% can be achieved 
at the time of reading the poetry.   

1. Introduction 
Language has a central role in the intellectual, social, and emotional development of students and is a 
supporter of success in studying all fields of study. Learning Indonesian in elementary school is carried 
out in an integrated manner. The Indonesian curriculum contains aspects of language skills, namely 
listening, reading, speaking and writing. This aspect of language skills expects students to be able to 
communicate both orally and in writing. Learning language is essentially learning communication. 
Indonesian language education is one important aspect that needs to be taught to students in schools so 
that this subject is then given since they were in elementary school because from there it is hoped that 
students will be able to master, understand, and be able to implement language skills. Speaking skill is 
one of language skills as the ability to pronounce articulated sounds or words to express, express and 
express opinions or thoughts and feelings to a person or group orally, either face to face or from a 
distance. 

The speaking skill problem mentioned above was also experienced by fourth grade students of 
SDN 11 Dangerakko, Palopo City. This can be seen based on the results of observations and information 
from the teacher, namely a description of the real condition of the fourth grade students of SDN 11 
Dangerakko is obtained. In activities during discussion learning activities, both group discussions and 
class discussions, learning appears quiet and passive. Students cannot express their opinion either in 
asking or answering questions. If this does not get the attention of the classroom teacher, students whose 
speaking abilities and skills are lacking both in linguistic and non-linguistic aspects will be increasingly 
left behind. 

Another cause of the students' lack of speaking skills is because the teacher teaches or delivers 
material in a monotonous way and uses conventional methods, so that many students do not understand 
what the teacher says. Sometimes also when there is a student who wants to ask about the material 
presented, the teacher only answers as it is without explaining it in detail so that it is easily understood 
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by students, when a student answers a question incorrectly by the teacher, does not correct the wrong 
answer, so that the student does not got the correct answer to the question. When students are assigned 
to speak up in front of the class, the teacher also does not give appreciation to students who have risen 
to speak about their assignments. That is why students' speaking skills are less honed or channeled due 
to a lack of rewards from the teacher as well as the way teachers teach in the classroom. 

Based on the description of the above problems, the researcher is interested in conducting research 
to describe the speaking skills of fourth grade students at SDN 11 Dangerakko, Palopo City on the 
subject of children's poetry. 

Indonesian language skills consist of four aspects, namely listening skills, speaking skills, writing 
skills, and reading skills. These four skills are interrelated with one another (Yanti N et al: 2018). It is 
hoped that a child will be able to live his life well and be accepted in a social environment through good 
language skills. A child is able to receive and process information obtained through listening skills, 
communicate effectively through speaking skills, increase knowledge through reading skills and 
communicate with written media through writing skills 

Listening skills are the most basic skills in language skills. "Listening is one of the most frequently 
used communication skills in everyday life, for example in face-to-face speaking situations, attending 
lectures, lectures, listening to the radio, in professional activities, trade, and so on. (Daeng et al, 2010:5). 
Listening is one aspect of language skills that must be developed in education, especially elementary 
schools, is speaking skills which aim to train students to be able to express their thoughts and use the 
right words and sentences. Indicators developed on speaking skills in elementary school students are 
word selection (diction), word order, intonation of reading sentences and expressions. (Permana EP: 
2015). Talking aims to communicate between two or more people so that the message conveyed can be 
clearly understood by others. Saddhono and Slamet (2012: 37) say that the purpose of speaking includes: 
(1) entertaining, (2) informing, (3) stimulating, (4) convincing, and (5) moving. According to Purba 
(2009: 4-5), in general the purpose of speaking is: (1) encouraging or stimulating, (2) convincing, (3) 
moving, (4) informing, and (5) entertaining. 

Writing skills are human activities to express ideas, ideas, thoughts, feelings, or experiences in 
written form using logical sentences systematically so that others can understand the goals conveyed by 
the author (Mardiyah: 2016). Putra WAP et al, 2017 stated that reading skills are the process of 
understanding the entire content of the reading and assessing the reading. The stages of reading skills 
are: perception, understanding, reaction, and integration. The message conveyed by the author through 
the media words or written language can be understood through reading skills.Poetry is one of the literary 
works which is a language of feeling that can combine a deep response from the poet creator (Sulkifli 
& Marwati: 2016) 

2. Method 
The research method used is descriptive quantitative. This research was conducted at SDN 11 
Dangerakko, Palopo City, South Sulawesi in January-February 2020. The population in this study were 
all class IV SDN 11 Dangerakko, totaling 55 people, comprising 3 classes. The sample in this study 
amounted to 34 people with the sampling technique using simple random sampling. The data collection 
technique used an oral test by reading poetry based on the indicators of speaking skills studied, namely: 
intonation, pronunciation, and expression which were converted into scores at the end of the lesson. The 
data obtained were analyzed descriptively for each indicator of speaking skills so that it could be seen 
which indicators were the most mastered by grade IVA students at SDN 11 Dangerakko. 
 

3. Result and Discussion 
Based on the data obtained through a speaking skill test using poetry, the results obtained in each 
aspect of speaking skills are shown in the following figure: 
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Figure 3.1. Graph of Achievement of Speaking Skills Aspects 

 
 
 From the picture, it can be seen in the pronunciation aspect with a percentage of 93.38% indicating 
that there are around 32 who are skilled at playing intonation at poetry reading. In aspect number 2, 
pronunciation was only achieved 64.71% which indicates that only 22 students are skilled in reciting 
the poetry they read. Aspect number 3, namely the expression of 45.59%, indicates that about 16 
people are skilled at expressing themselves according to the meaning contained when reading 
poetry. From the percentage of all aspects that can be achieved by students only 49.91% can be 
achieved. 
 From the test results that are converted into a score of 34 students can be categorized as speaking 
skills of fourth grade students by referring to the category of student scores put forward by Suriyani 
Indah D et al. 

Table 3.1. Criteria for Speaking Skills 
No Interval Kategori 
1 75-100 Sangat Terampil 
2 50-74 Terampil 
3 25-49 Kurang Terampil 
4 0-24 Tidak Terampil 

Source: Suriyani Indah D (2018) 
The score for the acquisition of speaking skills of fourth grade students can be seen in table 2 below 
 

Table 3.2 Scores and Categories of Speaking Skills 
No Interval  Frekuensi Persentase Kategori 
1 75-100 5 14,71 Sangat 

Terampil 
2 50-74 24 70,58 Terampil 
3 25-49 5 14,71 Kurang 

Terampil 
4 0-24 0 0 Tidak 

Terampil 
  
From the table of scores and categories it can be seen that there are five students who are in the very 
skilled category, there are still five students who are less skilled, twenty-four students are skilled at 
speaking, especially during poetry reading. 
 

There are four categories of speaking skills, namely highly skilled, skilled, less skilled and unskilled. 
Speaking skills at reading poetry include aspects of pronunciation, intonation, and expression. Of these 
three aspects, pronunciation becomes an obstacle for students when reading poetry so that the category 
of speaking skills that is obtained is less skilled, namely the aspect of expression. There are still many 
students who have not been able to express themselves in accordance with the message contained in the 
poetry that is read. In the aspect of pronunciation students are able to pronounce properly and correctly 

1 2 3

93.38

64.71
45.59
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so that this aspect is able to support students to be very skilled and skilled in speaking. There are still 
students who are less skilled because the expression and intonation when reading the poem does not 
match the meaning and value to be conveyed through the poem. maximally and also be able to find out 
which part of the poem the intonation is required low, medium and high are different if the poetry has 
been previously provided and students only read during class because it takes time to understand and 
interpret the existing poetry which is obtained through textbooks. This is in accordance with the results 
of research conducted by Suryani Dian I et al, 2018 on the aspects of pronunciation, intonation, and 
expression which states that the speaking skills of fourth grade elementary school students improve 
through PI-MTPS in integrated thematic learning found in elementary schools. In this integrated 
thematic learning, students are asked to read their own poetry, which is different from this research. The 
poetry read is poetry that comes from an integrated thematic textbook for grade IV elementary schools. 
Some research on speaking skills focuses on improving speaking skills which have been in the skilled 
category but improvements have been made by using models or learning methods so that, like the 
research conducted by Darmuki A & Ahmad Hariyadi in 2019 using the jigsaw cooperative model. This 
research was also conducted at the higher education level using the jigsaw cooperative model to improve 
speaking skills in students of the Indonesian language and literature education study program. Speaking 
skills can also be improved by applying the task-based activity method with audio-visual media such as 
research conducted by Nuryanto S et al. In 2018 the focus on the aspects of speaking skills studied were 
fluency, accuracy, grammar, word pronunciation, word choice, and content accuracy. This aspect is 
more specific than the aspects examined in this study. What is different from research with reference 
research is that the research only describes the achievement of aspects and categorizes students as highly 
skilled, skilled, less skilled, and unskilled. This research can be used as preliminary data to improve the 
speaking skills of fourth grade students, especially at SDN 11 Dangerakko and in general in Palopo City. 
 

4. Conclusion 
The results of this study describe that the fourth grade students of SDN 11 Dangerakko are mostly skilled 
in speaking in aspects of pronunciation, intonation and expression through poetry reading. Future 
research is expected to add aspects, a larger number of samples and in ways that can give good results 
on speaking skills 
. 
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Abstract. The TOEFL test is a requirement for EFL students of Cokroaminoto Palopo 
University (UNCP) before doing their final thesis examination. This research presents 
some mistakes made by the students in TOEFL Reading Section. This study was 
qualitative with the Interview method in collecting data. The respondents were the last 
semester students of the English Education Study Program of Cokroaminoto Palopo 
University who had taken the TOEFL test from April to June 2019. To describe the 
student’s difficulties in answering the TOEFL reading test, interviews and document 
reviews were conducted on 32 students. The result showed that majority of EFL students 
did mistakes in answering the Reading section of the TOEFL test. Some of the mistakes 
that the students made related to preparation, vocabulary mastery, strategies used in 
reading, and concentration problems during the exam. Students made mistakes in 
answering the TOEFL reading section due to a lack of experience or practice tests as 
well as knowledge of TOEFL including question-answer strategies and academic 
vocabulary. Hence, it is suggested to the faculty to provide specialized training for 
TOEFL tips and strategies before students take the TOEFL test 

1. Introduction 
Reading is a self-discovery process.  During this process, readers interact with written materials 

by investing both cognitive and metacognitive efforts to decompose new knowledge so as to make or 
infer meaning. From this point of view, reading comprehension can be seen as the final product (Hellyer, 
Robinson, & Sherwood, 2001; Kalayci, 2012). Previous study showed that about 52% of adults with L2 
reading comprehension problems had difficulties in learning a foreign language (Vogel in Chen & Chen, 
2015). According to Moat (2011) in reading one must be able to understand the meaning of symbols 
and be able to create words.  

One way to measure reading comprehension is through the TOEFL test. Test of English as a 
Foreign Language (TOEFL) is a test to measure the English language ability of non-native speakers 
especially for English as a Foreign Language (EFL) students, this test is accepted by many foreign-
speaking and professional institution in Indonesia. Samad (2016) writes that TOEFL test is obliged by 
universities in Indonesia as a requirement to complete their study and obtain their bachelor certificate. 
Moreover, TOEFL is highly recognized language testing in English which is internationally recognized 
and respected (Warfield, Laribee & Geyer, 2013). TOEFL exam is broken down into four sections, 
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namely, Reading, Listening, Speaking and Writing. With TOEFL test, we could know the English 
proficiency of students whose English is not their native language. As Phillips (2001) said that for 
foreign language learners, the TOEFL test is used to rate their personal English competence. About the 
minimum score it can be different from school-to-school or university.  

In Cokroaminoto Palopo University (UNCP), TOEFL test is a requirement for EFL students 
before doing their final thesis examination. The type of TOEFL test that is required to undertake is a 
TOEFL prediction, which is a paper-based test. This test is conducted in a Language Laboratory and all 
students from English Department are obliged to pass the TOEFL test with a score minimum is 450. 
The students have three chances to repeat the test if their scores do not meet the standard. Reaching the 
minimum score for this test does not seems like an easy task for English students in UNCP. Based on 
the record of the students score in TOEFL test, the majority of students do not pass despite having 
repeated the test for three times. As a result, faculty decided to give them interview section to see their 
ability in communicating in basic English. Of course, this can be said that we lowered the standard for 
assessing students’ English language skills. The students record of TOEFL test showed that they have 
difficulties in answering all sections, most of them have to repeat the test for three times. For some 
students, listening and speaking can be the easiest sections and others think writing and reading are the 
easiest. In early interview, most of students said that reading actually the easiest one because they only 
need to search the correct answer in the passage. Unfortunately, the reading section is always done at 
the end and they always running out of time to answer it.  

The reading section of TEOFL exam might the hard section for some students while it might be 
a piece of cake for others. In TOEFL reading section, the types of TOEFL used in UNCP is Paper-Bases 
Test (PBT). Reading comprehension in PBT is designed to measure "the ability to understand non-
technical reading material." Here, students have to answer 50 multiple-choice questions on reading 
passages in 55 minutes. The types of questions are about information stated or implied in reading 
passages and the meaning of specific words or phrases. The scoring scale for PBT reading 
comprehension ranges from 31 to 67. The reading section seems to remain problematic for many EFL 
students in the English Department of Cokroaminoto Palopo University. As Aryadoust (2012) wrote 
that listening and reading are problematic for most IELTS and TOEFL test takers.  

This article focused on the reading section in the TOEFL test. As we know, reading skills 
essential for EFL students. Reading can be defined as an interaction between readers and texts 
(Alderson, 2000; Klinger, Vaughn, & Boardman, 2007). Moreover, reading is important in education 
because this skill can provide students’ knowledge (Fjeldstad, 1994). If students do not have knowledge 
of reading skills, they cannot achieve the standard of understanding required to pass the TOEFL exam 
in their department. Moreover, Ghahari & Basanjideh (2017) and Meniado (2016) said that reading 
allows people to access knowledge and information through a condensed medium and is therefore 
considered to be the main achievement ability for education. Additionally, Hellyer, Robinson, & 
Sherwood (2001) and Kalayci (2012) states that reading is a self-discovery process, during this process, 
readers interact with written materials by investing both cognitive and metacognitive efforts to 
decompose new knowledge so as to make or infer meaning. From this point of view, reading 
comprehension can be seen as the final product. The other theory states that, the readers require 
strategies that adapt to the different obstacles of literary materials, and those reading strategies are 
required in the face of challenging texts (Al Raqqad, Yahya & Ismail, Hanita: 2020).  

Considering the explanation above, the writer attempted to analyse the students’ mistakes in 
handling TOEFL Reading section. Through the findings in this study, the writer hope that the lecturers 
will be able to explain more about strategies in answering reading section of the TOEFL test, in order 
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to improve the students' reading comprehension especially in answering reading section of the TOEFL 
test.  

 
2. Method 

This study is a qualitative study with interview method which focuses on the students’ mistakes 
in answering PBT TOEFL reading section. Data were collected through interviews and document 
review of the students’ TOEFL score. There are 32 students who took TOEFL test at Language 
Laboratory from April to May 2019. In collecting data, the researcher observed and collected the TOEFL 
test results, after that the researcher evaluated the result of the test to determine the samples that matched 
the criteria that the researcher determined. Here, researcher applied purposive sampling technique where 
samples were them who failed in the test and got score under 44 in the TOEFL reading section.  

To find out the students’ mistakes in answering TOEFL reading section, semi-structured 
interview was applied. The researcher asked questions to one by one of the samples and got 
more specific information to suffice the research data. Data were analysed based on the Miles 
& Huberman model which consisted of data reduction, data display, and conclusion. The 
following table shows the outline questions in the interview.  

 

Table 1. Interview Protocol  
1.  Preparation  Preparation before taking the TOEFL test 
2.  Strategies   Strategies used in reading 

  Review Answer 
  Scrap Paper/ Taking Notes 

3.  Prior Knowledge Pay attention to Coherence  
  Main idea, Academic words/ vocabulary, Synonym  

4.  Time Management Time Management  
5.  Focus Concentration during the test 

 
3. Result and Discussion 
The following pie chart presents the result of TOEFL Reading section test of EFL students.  
 

 
                  Figure 1. TOEFL Reading Score 

        Figure 1 shows the students reading section of the TOEFL test of 32 students who took TOEFL 
test at Language Laboratory from April to May 2019. The result showed that none of them passed and 
no one answered correctly more that 25 numbers or got 44 score in Reading section. Students who got 

TOEFL READING SECTION RESULT

Score 29-30 Score 31-35 Score 36-39 Score 40-44
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score between 36 to 39 or answered correctly about 16 to 19 numbers were only about 59.40% or only 
19 students of 32. Meanwhile, only 3.10% got score of 40 or answered 20 questions correctly. From this 
data, the writer concluded that the EFL students' ability in answering reading questions of the TOEFL 
test is very low. Meanwhile, data from the interview showed that there were three most difficult 
questions in reading section, these questions mostly related to identifying implied detail, determining 
meanings of difficult words by using context and identifying the main idea correctly. Some of them also 
said that determining the main idea and find the synonym were also difficult.  

Next, to find out the students’ error in answering TOEFL reading section, the researcher 
conducted semi structured interview to 32 students and then analysed it qualitatively. After reducing the 
data where the researcher only took the data needed for this study, then several student responses were 
obtained which were described as follows: 
 
Preparation before taking the test 

Taking the TOEFL is generally a stressful experience for some EFL students. Not only because 
they have to pass the passing grade but also because they have to immediately register for a thesis 
examination which is usually urgent to be carried out. Moreover, the experiences of their seniors also 
made them under pressure and nervous, there were many stories of failure in taking the TOEFL test that 
made them worried. 

Therefore, the researcher asked the respondents “what are your preparations before taking the 
TOEFL test?” majority of them said “not much…” after registering for the test, they waited about one 
week or several days before the test schedule comes out. While waiting for the schedule, most of them 
said focused on their thesis or research proposal. And some of them said “I learnt the TOEFL book that 
I downloaded from Google and watch TOEFL test practice on YouTube.” What was surprising was that 
some students said they did not make any preparations at all; they just took the test. 

 
Strategies in Reading 

Reading is the section on the TOEFL, it is designed to test students’ ability to understand academic 
texts and passages. In reading skills students required to prediction, finding specific information, 
identifying opinion etc. In answering reading questions, there are several strategies commonly used such 
as skimming and scanning. The researcher asked this issue to find out what strategies used by the 
students in finding the answer of the reading questions in passage. 

 

Students’ responses: 
“I read the entire passage, sometimes I see the question first and interpret it then I try to find the 
answer by reading the passage”  
 
“I read one of the questions and the options first, after that I read the passage. I think if it is number 
one or two then the answer will be in the first paragraph, so I try to read two or three times the first 
paragraph” 
 
The student's fallacy here was they did not keep in mind that the TOEFL test is a time-constrained 

test. Thus, reading the entire passage or word by word will only waste time and drain their minds. 
Ironically, most of the students did the same techniques and when asked about scanning and skimming 
techniques, they said that they did not know what are scanning and skimming in reading. Whereas, it is 
commonly known that finding the keywords of the question then scan and skim the text quickly and 
skip unnecessary words and information are effective ways to get an idea of the topic.  
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Scrap Paper 

While taking the TOEFL tests, some people find taking brief notes will help them for instants in 
the Listening section. But taking notes can also use in Reading section, while students reading the 
passage, notes can help them remember what they read and answer questions more easily. When the 
students were asked “Did they take notes while reading the passage?” most of them said “No, they did 
not” because they were not allowed to bring another paper on the table. The students added that it would 
be great if they were given note paper during the exam or allowed to take notes and mark the text on the 
TOEFL paper test. To help us remind any of the questions, tough points, and answers that were missing, 
scrap paper or taking notes while reading is a great strategy to use.   
 
Prior Knowledge (Vocabulary) 

PBT TOEFL reading section includes three or four passages with total fifty questions. The students 
must read and understood. This made some test-takers frustrated and sometimes get stuck on the 
meaning of a single word. All students agreed that unfamiliar vocabulary is one of the biggest problems 
during their TOEFL test. Although, students do not have to understand every single word in a text. They 
only need to check a specific word which may important to understanding the passage. Then, the 
researcher asked “Did they understand majority of the words especially academic words in the passage?” 
and most of the students said “not all of them, they have difficulty in understanding most of the 
unfamiliar vocabulary”. Some of them also stated that they were perplexed by the details of passage 
because they did not understand the vocabularies.  
Students’ responses: 

“I did not understand almost all the words in the text that was why I stuck and need times to 
understand the sentences” 
 
“Well…I understand common words but I'm not good at academic words… I'm confused by 
question like ‘the author means’” 
 
“There were a lot of difficult vocabularies, and it seemed like my answer was incorrect regarding 
synonyms and main idea” 
 
Mastery of vocabulary will greatly assist students in understanding reading passage in the 

TOEFL test. However, students need to remember that they have a limited time and it around 20 minutes 
to utilize wisely. So, it is important to not get stuck on a single phase or word. Thus, the researcher 
thinks that EFL students should be strategic when encounter unfamiliar words and they   should improve 
their academic vocabulary before taking the test. Mastering lots of vocabulary is essential for EFL 
students because by having many vocabularies they can understand various types of information in the 
form of English.  

And the next is coherence, coherence is achieved when the sentences in a paragraph relate to 
one another and when the paragraphs in a passage are presented in a reasonable sequence (Moe in Evelyn 
&Yves, 2001). When the researcher asked “Did you pay attention to the coherence or the link between 
sentences to another?”, some students answered if they have no idea about that and some of them said 
“I think I did, when reading the text, I tried to link the sentences and also paragraph to the next 
paragraph”. Some students seem to lack understanding of coherence, so they tend to say they did not 
know. This is one of the problems that can hinder their understanding of the text.  Readers have to look 
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after the coherence and also form of grammar, spelling, and tense in the passage in order to match the 
answer with the given passage. 
 
Time Management  

The TOEFL Reading section is tough. TOEFL takers have to read 3 to 4 passage and find the 
correct answer of 50 questions in a limited amount of time. Most of respondents admitted that they 
struggled to answer every single question in the TOEFL Reading section due to the limited time. When 
the students are asked about time management in TOEFL exam, majority of them said that the time was 
very limited and they had trouble doing all the questions well. The following are some of the students’ 
responses. 
Students’ responses: 

“I am not sure about that Ma’am…I read the passage second passage before I knew that there were 
only a few minutes left, but thank goodness we were given an extension of time” 
 
“Reading section was exhausting and completely drained my mind and time. I had just read one 
passage and was surprised that thirty minutes had passed” 
 
“Time management? Hmm… maybe I am not good at managing my time because I was still 
checking the structure section even though it was the time to do reading section, I answered all 
the questions but did not read it well. I am guessing the answer because the time was running out. 

 
The mistake in managing time was obvious from the responses above. The TOEFL test that they 

took was an internal test not officially, so that an extension of time can be given. Some of them said 
time is limited and fatigue distracts them from focusing on the content of the questions and passages. 
The majority admitted that they did not manage their time well, they just tried to answer as many 
questions as possible and guess the rest when time is up. Students should be concerned about time 
management in Reading section because they can do a great mistake by being unconcerned about time.  

The researcher also asked “Did they reviewed their answers before submitting them?” most of them 
said they have no time for that. Some respondents said sometimes they look back at the answer but 
rarely change it, unless a friend tells them the correct answer. So here is another problem if the students 
jump around and forget to review their answer. Reviewing and checking answers are important things 
to do in the TOEFL tests. Thus, it is suggested to answer in sequential order and review later to the 
unanswered questions to guess and answer it.  

 
Concentration during the test 

At the Cokroaminoto Palopo University Language Laboratory, the TOEFL PBT was implemented. 
Hence, the TOEFL Reading section takes place at the end of the test after Listening and Structure. At 
this point, students are exhausted and did not focus on reading the entire passages, whereas in the reading 
section concentration and stamina are needed. The researcher asked “Did they concentrate well during 
the reading section?”, most of the students answered “No, they did not concentrate because there were 
many distractions like tired, dizzy, sore, hungry and stress”, those made them hard to stay focused while 
reading. They said it was hard to concentrate during Reading Section because their concentration has 
dissipated since the listening section.    
 
Discussion 
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This study creates some significant contributions to the literature on the TOEFL Reading 
Section preparation, strategies, time management, vocabulary, and concentration in taking the TOEFL 
exam. This study describes some mistakes in answering the TOEFL Reading Section by EFL students 
of Cokroaminoto University of Palopo. There was a total of 32 respondents who were interviewed, they 
were selected based on the result of the TOEFL test. However, several students gave the same response, 
so that the researcher only took one similar response.  

This study found that majority of English Education Study Program of Cokroaminoto University 
of Palopo agreed if TOEFL Reading Section is tough. They found many difficulties due to their lack of 
understanding on how to answer TOEFL Reading test. This is in line with Ali (2012:5) who writes that 
many students find reading difficult because of several factors, one of them is their lack of ability to 
understand a particular text. Of five topic questions in the interview protocol, prior knowledge is 
classified as the majority mistakes that students did in the Reading test. The first mistake is poor 
preparation before taking the test, it is the common mistakes that the students did. Even though the 
students think the TOEFL test is a stressful experience, they look more like they are taking the test and 
succumbing to the results. As additional information the students pay very cheap for the TOEFL test at 
Language Laboratory very much cheaper than the TOEFL official test price. Moreover, there is no 
TOEFL Preparation class for the students, so they tend to learn by themselves. Masfufah (2018) reports 
that the majority of the students were satisfied with the TOEFL Preparation class.  

The second mistake is strategy selection, reading strategies are processes used by test-takers to 
enhance reading comprehension and overcome comprehension failures (Alavi & Bordbar, 2012). While 
Singhal (2001) believes that reading strategies are of interest for the way readers manage their 
interaction with written text and how these strategies are related to the text comprehension. The most 
common strategies used in reading comprehension are scanning and skimming. However, almost all of 
the students said if they did not know what are scanning and skimming in reading. So, they tend to read 
the entire passage to find the answer of the questions. According to Maxwell (2010) scanning and 
skimming are particularly valuable skills for studying scientific textbooks. Strategies were subject to 
control, more intentional, and used to act upon the processes (Cohen & Upton, 2006; Cohen, 2005).  

The third mistake is related to prior knowledge, that was vocabulary mastery, most of the students 
still lack academic vocabulary. Poor preparation of vocabulary is essential in the reading section. Lack 
of vocabularies and phrases could hinder readers from understanding the meaning of English passages. 
This is in line with what was written by Antoni (2014) said that lack of vocabulary will impact on the 
students' ability in answering questions in the reading comprehension section of the TOEFL test. 
Therefore, the students need to improve their academic vocabularies before taking the TOEFL test. 
Previous study found that there is a positive relationship between knowledge on vocabulary and 
successful reading comprehension achievement when the Vocabulary Levels Test (VLT) and Reading 
Comprehension Test (IELTS) were conducted on the students (Kameli and Baki, 2013). 

The fourth is time management, most of the respondents admitted that they struggled to answer 
every single question in the TOEFL Reading section due to the limited time. However, because the test 
they took was not an official test, they sometimes got extra time from the lecturer. In the answering the 
reading section, students only get approximately two minutes for each of the questions. Thus, students 
should be concerned about the time which is going continuously and keep moving on. To maximize 
time, students required the right strategy to use in the test, such as note key words in sentences, skim 
and scan the passage, and leave unfamiliar words behind.  

The next is poor concentration during the test. Concentration means an action or power of focusing 
all one's attention (Oxford Dictionary). Some distractions like tired, dizzy, sore, hungry, and stress made 
students hard to stay focused while reading. The listening and Structure section has made them 
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exhausted and then in the reading section, they have to read three passages and answer fifty questions. 
Of 32 respondents, all of them admitted that staying focused was very difficult in the reading section. 
Therefore, the first way to get focused is by eliminating as many distractions as we can.  

Another mistake is coherence. Related to this issue, some students answered if they have no idea 
about coherence since they did not understand about it, and some responded hesitantly. This is one of 
the problems that can hinder the students' understanding of the text According to Halliday and Hasan 
(1976) and Gutwinski (1976), cohesion in the text is achieved by establishing semantic relationships 
where the interpretation of some element in the text depends on that of another. It is a big mistake if the 
reading test-taker is ignorant of the grammar and spelling inside the passages along with the tense in 
which the passage is presented and given to reading. Overall, problems related to vocabulary, synonyms, 
and coherence were related to a lack of knowledge. Meanwhile, taking notes while reading as part of 
the strategy in understanding the text can't be said as mistakes in this case due to the test rules. However, 
the researcher suggested the students to use scrap paper in answering reading test because it is effective 
to help us remind any of the questions, tough points, and answers that were missing, scrap paper or 
taking notes while reading is a great strategy to use.   

 
4. Conclusion 
 To sum up, this study describes some mistakes that the EFL students did in the TOEFL Reading 
Section. The points discussed are preparation before taking the test, strategies used, vocabulary mastery, 
taking notes, pay attention to coherence, time management, review answer, and concentration during 
the test. Of all points, preparation, vocabulary mastery, strategies used in reading, and concentration 
during the exam are the majority mistakes that students did in Reading Section. From the researcher 
point of view, students made mistakes in answering the TOEFL reading section due to a lack of 
experience or practice tests as well as knowledge of TOEFL including question-answer strategies and 
academic vocabulary. Thus, it is suggested to the faculty to provide specialized training for TOEFL tips 
and strategies before students take the TOEFL test.  
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Abstract. The research aimed to discovere what strategy was used by one of the English 
teachers to teach vocabulary at SMP Kristen Rante Damai. The study is done in seventh grade 
at SMP Kristen Rante Damai. The study involves qualitative methods. In analyzing the data, 
the researchers used the miles and huberman (1992: 27) theories.The subject of this research 
was one  English teacher at SMP Kristen Rante Damai. Based on data analysis, researchers 
found that Ms. Olim, a teacher of English in this school, used three strategies called 
metacognitive strategy, cognitive strategy, and socio affective strategies to teach vocabulary in 
this school.  

Introduction 
Every teaching activity requires a strategy to achieve goals, objectives it is in phases and gradual from 
very conceptual to goal the practical concrete, namely, curricular goals, general instructional goals and 
objectives special instructional.Strategy is very importantin teaching because if the teacher does not 
have strategy in teaching, certainly the students will feel boring and with the strategy the teacher can 
know what problem the student have. An interesting strategy will be achieved if the teacher is able to 
modify it with the personality of the student. The taecher has a role to encourage, to guide and to 
provide learning facilities for the student to achieve goals. 

In teaching,teacher’s strategy has a very important role to aid the student to learn. Thompson 
(2012) said that method which is a part of a strategy and includes techniques, is also vital [1]. Brown 
(2001) points out that strategies are particular methods of approaching a problem or task, to achieve 
particular objectives. While techniques are defined as the spesific activities demonstrated in the 
classrooms that will dependablewith a method.We know that the teachers should apply the good 
strategy in teaching where in the strategy is devined as a plan and used by teacher into the target of 
teaching. It relates to the technique  used by the teacher in current situation. In this case, if some 
schools have different situation or madia available of course the teachers will use different strategy 
with the other schools. It means, every teacher should prepare his or her strategy in teaching [2]. 
Rebecca (1990) says that learnning strategies are spesific action taken by the learner to make learning 
easer, faster, more enjoyable, more self-directed, more effective and more transferable to new situasion 
[3]. 

Based on the experience of researcher while working on the final assignment of pne of the lectures 
on campus. When the researcher were at the school, all students’ were very enthusiastic, their 
enthusiasm for learning was very high. especially when they learning English, they are very happy and 
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they always ask some researcher about vocabulary even those who already know some vocabulary. 
And since the researcher have thought of what strategies the teachers’ at SMP Kristen Rante Damai 
are using so that students at the school like learning English. 

Method 
 
This research applied qualitative method. The researcher describes the teachers’ strategies in taeching 
vocabulay at SMP Kristen Rante Damai using the opinions of O’Mallay namely metacognitive 
strategies, cognitive strategies, and socio affective strategies.This time of the research was  conducted 
on 5th August 2020 at the first year student of  SMP Kristen Rante Damai.The subject of the research 
is one teacher at SMP Kristen Rante damai. The research use purposive sampling to determine the 
sample of the research. The reason research choose purposive sampling is because it is based on the 
result of observation by researcher in which the research subject will meet the required criteria so that 
they can answer the problem that research have formulated.The researcher was used observationas the 
instrument of this research. 

Result and Discussion 
 

This section presents observations from seventh grade. Data retrieved by recording a video during the 
learning process taking place at the village of Rante Damai, at the SMP Kristen Rante Damai. This 
observation was made on 5th August 2020, in the seventh grade of the SMP Kristen Rante Damai at 
7.30 a.m. the process of learning teaching time lasts for 45 minutes in one meeting.This data comes 
from observations made by researchers and then is presented and into three section of which are as 
follows: metacognitive strateies, cognitive strategies, socio affective strategies. 

3.1 Metacognitive strategies 

Metacognitive is and expression to indicate executive function, strategies wich  involve planning for 
learning, thinking about the learning process as it is taking place [4]. On Wednesday, 5th August 2020, 
researcher arrived at the SMP Kristen Rante Damai school for observation at 7.00 a.m. but before 
entering the teachers’ classroom first went into the teacher’s room to meet Ms. Olim as the teacher 
who was going to be teaching the class that researcher were using for observation, and while inside the 
faculty room the researcher noticed Ms. Olim was busy looking at the RPP for the material to be 
taught.Based on the obove, researcher found that ten had continued using a metacognitive strategy that 
the researchers could see at the timethe teacher’s planning before doing the teaching process is 
essential. For the teaching process to go well, then the teacher must prepare such planning materials as 
what to give students and whether students are able to understand the material to be given later on, the 
teacher considers what the teaching learning process will be like in the classroom. 

3.2 Cognitive strategies 

Cognitive strategies are more limited to specific learning task and they involve more direct 
manipulation of the learning material itself”.Repetition,resourcing,translation, grouping, note taking, 
deduction, recombination, imagery, auditory representation, key word contextualization, elaboration, 
transfer, and inferenceare among the most important cognitive strategies [5]. Based on the above 
researcher,we’ve uncovered data that Ms.olim, as a teacher at SMP Kristen Rante Damai, has been 
using several strategies that are part of cognitive strategy. Extract cognitive strategies was taken from 
the record and observation of  the seventh grade with the number of 22-person students. This recording 
was taken on 5th August 2020, at SMP Kristen Rante Damai extract this is the repetition stage. 

 
Teacher:” ulangi kata yang saya bilang!”  

( repeat the word I told you) 
Teacher : “good morning”. 
Student : “good morning!” 
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Based on the observation of researcher in the teacher learning process using a technique where Ms. 
Olim wrote a few words on the board and then she read then written word and asked students to repeat 
the word.  

3.3. Socio affective strategies 

Socio affective strategies have close relationship with social mediating activity an interacting with 
other. The main socio affective include cooperation and question for clarification  [6].Based on an 
explanation above researcher found that Ms. Olim as a teacher at SMP Kristen Rante Damai used this 
socio affective strategy to be viewed in this extract below: 

Extract socio affective strategy is from the recording and observation of seventh grade on Wednesday, 
5th August 2020 at SMP Kristen Rante Damai. This extract is the question for clarification stage. 

 

 

 

 

 

 

Based on the teacher using this strategy to clarification whether students have understood the material 
that has been taught. 
Table 1. the strategic calculations a teacher used 

 

NO 

 

Teachers’ strategies 

 

Total 

 

1. 

2. 

3. 

 

Metacognitive strategies 

Cognitive strategies 

Socio affective strategies 

 

1 

4 

1 

Total 6 
 

The data on the above chart come from the record and observations of the researcher, the table above 
shows the number of strategies used by Ms. Olim as a teacher ar SMP Kristen Rante Damai which is 
the metacognitive strategy there is one, the cognitive strategy there is four, and the socio affective 
strategy there is one. Therefore the total number of strategies used by Ms. Olim in teaching the 
vocabulary of  six strategies.This section considers the data analysis of the researcher recording and 
observations based on problem statement in the research.This observation was made on Wednesday, 
5th  August 2020 at the peace chain of the Smp Kristen Rante Damai building. Researcher did 
observation in the sevent grade students of Smp Kristen Rante Damai with the number of students 22 
people in one class, the school had three classes for the seventh grade 7a,7b and 7c and researchers this 
time taking only one 7a class where Ms. Olim was teaching English subjects. To find out what strategy 
a teacher used in teaching vocabulary a researcher makes observations and then analyzes the data she 

Teacher : good morning, sudah tau apa artinya good morning? 
(you know what good morning means) 

Student : iya bu’!. 
     (yes ma’am) 

Teacher: apa itu good morning? 
(what is that good morning?) 

Student : selamat pagi!. 
(good morning) 
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has acquired. After analyzing the data using qualitative analysis techniques the authors found that the 
strategies employed by teachers to teach vocabulary were three  strategies. Metacognitive strategy, this 
can be seen at the teachers’ prepatory stage before entering the classroom where the teacher has 
carefully prepared material and then the teacher also considers wherher the student will understand 
what she later describes. 

Cognitive strategy, at the time of observation researcher see teachers applaying several strategies 
repetition, translation, not taking and imagery: Repetition, these items can be seen extracts below 
cognitive strategy where teachers invite students to follow the stated word.  

Teacher:” ulangi kata yang saya bilang!” ( repeat the word I told you) 
Teacher : “good morning”. 
Student : “good morning!” 

 
The above extract is an example of the use of cognitive strategy of tepetition. Teachers are used so that 
students not only know thw meaning of the spoken vocabulary, but the students also know how to read 
the vocabulary.Translation, can be viewed on the table extract 2 cognitive strategy  where teacher 
explain in two languages the teacher explains in english first  and then the teacher translates it into 
indonesian language. 

Teacher   : “Good morning!. Artinya selamat pagi!. 
Teacher : Ok, attention please and listen carefully, listen artinya 

dengarkan and listen carefullyartinya dengarkan baik-baik. 
Teacher  : “Raise your hand please!”artinya tolong angkat tangannya 

The extract above is a example of the use of cognitive strategy as translation. Translation is used by 
teachers to make it easier for students to understand what is explained by the teacher because 
remembering that the seventh graders stil have very little knowledge of English.Note taking, this can 
be seen from the table extract 3 cognitive strategy  in which the teacher asks students to record 
prewritten vocabularies for the purpose that students may be able to restudy vocabulary at home.Figure 
2. Graph of the results of the bioplastic biodegradability test 
 

Teacher  : “Ok ,please write it down!”.Silahkan tulis dulu supaya bisa     
kalian pelajari lagidi rumah. 

                                           (please write it down so that you can study again at home) 

 

 

The extract above is the cognitive strategy of this strategy being used so that students can relearn the 
lessons that have been taught so that students do not forget the vocabulary that has been taught. 
Imagery, can be seen on the table extract 4 cognitive strategy where the teacher explains the material 
using an example of the activity of a student who was started with the word supposing. 

Teacher: “Seumpama kalian ketemu gurunya pagi kalian harus bilang good morning, kalau ketemu 
gurunya siang hari good afternoon kalau sudah malam ketemu gurunya misalnya ada yang 
pulang beli pulsa, sering ibu ketemu kalau malam beli pulsa ada yang bilang good night 
sebenarnya itu salag ya, kalau ketemu dengan gurunya di malam hari jangan bilang good 
night tapi good evening, nanti kalau sudah mau pisah atau sudah mau pulang baru bilang 
good night”. 

 
(if you see a teacher in the morning, you should say good morning, if you see daylight,you 
should say good afternoon.but if you see a teacher at night, because i see a lot of students 
on the way to the shop, don’t say good night because it’s wrong, when you meer her 
teacher you should say good evening when you leave before you say good night). 
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The cognitive strategy is imagery. This strategy is used by teachers because whit this strategy students 
faster understand the lesson taught in which teachers used daily student activities so that students easly 
understand what is being aught. Socio affective strategy, this can be seen from teacher questions to 
students to clarify such on the socio affective strategy extract 1 : 
 

Teacher: good morning, sudah tau apa artinya good morning? 
(you know what good morning means) 

Student : iya bu’!. 
(yes ma’am) 

Teacher : apa itu good morning? 
(what is that good morning?) 

Student : selamat pagi!. 
(good morning) 

 
Extract is one example of the use of socio affective strategy the clarification in class sevent 
grade SMP Kristen Rante Damai. Clarification needs to be used a teacher to know the extent to 
which students understand the material being taught.Based on the data the researcher has 
discovered, the strategy employed by the teacher at Smp Kristen Rante Damai  has three 
strategies by O’Malley et al. [7] the metacognitive strategy, cognitive strategy and socio 
affective strategy. 
 

Conclusion 
 
 Based on the findings and discussion of this research data analysis, the writer has come to the 
conclusion that Ms. Olim as teacher in the seventh grade of SMP kristen Rante Damai used three 
strategies which are metacognitif strategies, cognitive strategyies and socio affective strategies 
according to [8] 
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Abstract. The effort in developing the quality of teaching and learning process has been one of 

the main purposes of the educational researches. Teaching and learning require different 

methods and strategies in order to deliver the materials from the teacher to the students in the 

best way possible. Transcript-Based Lesson Analysis (TBLA) is an alternative on finding the 

methods and strategies for a better teaching and learning process. The main aim of this study is 

to analyze the implementation of Transcript Based Lesson Analysis (TBLA) as part of lesson 

study from the perspective educational practitioners in Palopo, South Sulawesi. This study 

involves educational practitioners in Palopo which are consisted of school teachers and 

university lecturers, who know, understand or have conducted the practice of lesson study. 

This group of people has also attended the seminar about the enhancement of lesson study 

through Transcript-Based Lesson Analysis. The writer put on a survey which consists of four 

questions regarding TBLA and its implementation if it is applied for the long run in Palopo. 

The result shows that there are several advantages and shortfalls which can be minimized 

through practice and training of the Transcript-Based Lesson Analysis implementation as a 

way of improving teaching and learning in Palopo City. TBLA can be an alternative in finding 

the best method and learning strategy.  TBLA in this case can also takes place a bridge in 

creating a more creative, communicative and collaborative learning, resulting in a better 

students understanding.  

Keywords: TBLA, lesson study, teaching-learning, method, strategy 

 
 

Introduction 

The effort in developing the quality of teaching and learning process has been one of the main 

purposes of the educational research all over the world. As part of human nature, teaching and learning 

itself are something that has been and will always be inseparable. These acts require different methods 

and strategies in order to deliver the materials from the teacher to the students in the best way possible. 

In order to do so, these processes evolve as the time and situation changes to find the best exact 

method and strategy in teaching and learning process.   

  Thus, lesson study then come to light as the bridge on finding the best solution for this. Lesson 

study is originated in Japan as an approach to support the continuing professional development of 

teachers [1]. It is an activity of lecturers’ collaboration to design and evaluate the success of teaching 

strategy to improve the quality of learning process and learning results of students [2]. On the process 

of lesson study, lecturers plan, teach, and observe the learning activity [3]. Moreover, the lecturers or 

teachers are required to come together and work interdependently to support student learning in the 
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every practice of teaching, thus helping teacher to experience different level of knowledge in a 

coherent and related whole.  

  Unfortunately, the cycle does not just stop on that. Besides having so many positive points, the 

implementation of lesson study itself is facing some obstacles. In general, these obstacles can be 

narrowed down into the misperception of lesson study itself, schedule arrangement, funding 

management, class setting, and documentation [4]. However, it needs to be noted that the problem is 

not on the lesson study, but on the human resource that still lacks of understanding and mastering of 

the concept of lesson study itself. Perceptual equalization among the lesson study group members is 

needed to avoid any misperception [5].  

  Based on the description, the main aim of this study is to analyze Transcript Based Lesson 

Analysis (TBLA) as part of lesson study from the perspective educational practitioners in Palopo, 

South Sulawesi. By doing this, the writer want to contribute to the current literature on the 

development of teaching and learning using TBLA in Indonesia, mainly in Palopo City. In doing so, 

the writer aims for this study to be used by teachers, lecturers, and other educational practitioners as a 

source in developing more effective teaching and learning.  

 

Method 

The method used in this study is descriptive qualitative method in which the writer conducted and 

collected the survey from a group of educational practitioners in Palopo City. The group is consisted 

of school teachers and university lecturers, who know, understand or have conducted the practice of 

lesson study. This group of people has also attended the seminar about the enhancement of lesson 

study through Transcript-Based Lesson Analysis. The writer put on a survey which consists of four 

questions regarding TBLA and its implementation if it is applied for the long run in Palopo, as one of 

the cities among other regencies in South Sulawesi, Indonesia. The writer acted as human instrument 

on this study. During qualitative research, the researcher is the instrument of the research and acted as 

human instrument that set the research focus, choose the data resources, collects the data, checks the 

quality of the data, analyze the data, interpret it and then make conclusion based on the results [6].  

 

Results and Discussion  

Based on the survey answer analysis, there are several sides on the implementation of TBLA as a way 

of improving teaching and learning process in Palopo.  

 

Table 1. Advantages and Deficiencies of TBLA in Palopo 

Advantages Deficiencies 

- - The teachers who are parts of the TBLA 

can share teaching knowledge between one 

another.  

- - Feedbacks that could be used as tool for 

teacher self-reflection to improve the 

learning process for a more effective 

learning. 

- - The observation of learning process can be 

used as a more in depth analysis in 

improving methods and strategies in 

teaching and learning.  

- - The condition of the students can be 

analyzed, whether the students are focused 

on the lesson.  

- - Teachers can learn about what is lacking 

and what is needed to fix the problems.    

- - The more teachers learn, the more the 

teachers know about what methods, 

- - Data-collecting process requires a long 

period of time for an effective analysis.  

- - Students’ lack of focus during TBLA process 

because of other people present in class.  

- - Affecting the learning process in class.  

- TBLA only focus on the concept and learning 

theories understanding, instead of on how the 

theory is implemented.  

- - There need to be a true dedication and 

understanding among the members of the 

TBLA group so that an effective result can be 

achieved. 
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learning media and strategies to use on the 

learning process.  

- - Pedagogic and insight aspects 

improvement as a result of TBLA on the 

planning of future lessons.   

   

  Table 1 shows that there are several positive and negative points of the implementation of 

TBLA in Palopo from the perspective of teachers and lecturers. TBLA itself is not a strategy or 

learning method, yet it can implement various methods and learning strategies [7]. It is noted that on 

the process of TBLA as can be seen from the figure below, class observation is one of the main 

element which then continue into the analysis process. On a study, it was also found that approach 

analysis of interaction within the class emerged as the most comprehensive research for lesson study 

[8].   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Cycle of Lesson Study and Lesson Analysis (adapted from Shibata, 2020) 

   

  The main point of lesson study implementation is about establishing a community of practice as 

a way for teachers to come together to share methods they have used on their lesson and discuss ways 

to improve instruction, creating bond in reaching and shared common goal [9]. This principle also 

applies on TBLA as part of lesson study, resulting on the advantages of TBLA implementation. 

Through the community, teachers can share their teaching knowledge and get the feedbacks they need 

in order to develop a more effective teaching and learning process. Teachers can also learn more about 

different strategies and methods they can use in each different situation, especially if it is applied in 

Palopo. TBLA provides learning opportunities for the teachers from the outside resources and 

combine it with their own experience to create a better and more effective teaching plan [10].  

  Besides all the positive points that have been mentioned, several inadequacies need to be noted 

for the implementation of TBLA in Palopo City. One of it is the long process of data-collecting that 

requires a long period of time. The complex and meticulous transcript analysis process also requires 

true dedication among the member of TBLA community. Moreover, the data-collecting process that 

take place in the classroom can also affecting the learning process as the students become unfocused 
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with the present of the observers during the TBLA process, making the students become less active. 

However, these shortages can be minimized through a more in-depth training for the teachers as 

members of TBLA community in order to create a better TBLA enforcement.  

  The writer believes that there is not an exact set on how to improve teaching and learning 

process because the quality of lesson delivered by a teacher is affected by a complex set of factors, 

such as the class condition, the students, teaching materials, emotional state of both the teacher and the 

students, and how all these factors connect with one another. As the result of all the advantages and 

shortfalls of the Transcript-Based Lesson Analysis implementation as a way of improving teaching 

and learning in Palopo City, TBLA can be an alternative in finding the best method and learning 

strategy.  TBLA in this case can also takes place a bridge in creating a more creative, communicative 

and collaborative learning, resulting in a better students understanding.  

 

Conclusion 

Based on the results of this study, it can be concluded that the implementation of Transcript-Based 

Lesson Analysis can become an alternative in improving teaching and learning in Palopo. Although 

the implementation of TBLA has its own advantages and downfalls, the negative points can be 

minimized through a more intense teachers training and practice as part of the TBLA community. 

TBLA is important in the teaching-learning development as it can implement various methods and 

learning strategies in aim to create a more creative, communicative and collaborative learning, 

resulting in a better students understanding.  
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Abstract. This study aims at finding out whether Edmodo is effective in teaching listening 
virtually at the sixth semester of Cokroaminoto Palopo University. This study is pre-
experimental design which consists of pre-test, treatment and post-test. The population of this 
study is the sixth semester of Cokroaminoto Palopo University. The technique used to select 
the sample is simple random sampling. The data is analyzed using significant t-test (paired 
sample t-test). The result of the study shows that the value of mean score of pre-test (61.50) is 
lower than the mean score of post-test (68.67). It means that the use of Edmodo is effective in 
teaching listening. The result of paired sample t-test shows that the value of sig. (2-tailed) is 
lower than alpha (α) (0.000<0.05), It means that Null Hypothesis  (H0)  is  rejected  and 
Alternative Hypothesis (H1) is accepted. Therefore Edmodo is significantly effective in 
teaching listening virtually at the sixth semester of Cokroaminoto Palopo University.   

1. Introduction 
English has four skills that students should master when studying it, they are listening, reading, writing 
and listening [1]. From the four skills, listening is one of the tougher skill learnt by the students. 
Listening is the way of transferring informative audio to the receiver in the purpose of understanding 
or comprehending the information transferred. It’s focused on listening for detail and listening 
comprehension as listening is the source of getting some information to produce communicative 
activities. 

In language learning, listening is important skill to place communicative interaction each other [2]. 
This interaction of communication needs a good source to acquire a language spoken namely listening 
source. The source could be a speaker and the listener. The two speakers are able to create 
communicative interaction if they have a good listening particularly to comprehend the language 
spoken. In addition, the ability to listen is appropriately in need of people in any listening activities, 
moreover people to communicate with natives. 

In some international meetings, listening place an important role to comprehend the native speakers 
speak to the audiences. Listening daily conversation is not as difficult as listening academic talk. 
International meetings like international seminars or conferences invite native speaker as usual and 
most of them discuss academic talks that could force the audiences to comprehend the speakers. This 
condition stresses that the ability to listen contributes to people who attend international meetings. 

In educational sector, listening becomes the main problem for students particularly when they do 
the test. At the level of Senior High School, Students are faced by the national final examination that 
most students are difficult to do the English test, particularly the listening section. They mostly avoid 
the listening section although the speaker is not the natives. At the level of university, students are 
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faced by the TOEFL test as the requirement to complete study, but then most of them also have 
problem on listening section. Those phenomena describe the situation with respect to the teaching and 
learning listening. Those problems might occur because of ineffective learning. Teacher or lecturer 
needs appropriate technique or media to arouse students leaning enthusiasm particularly moreover 
during COVID-19 pandemic. 

To understand listening, students need more practice to improve their listening skills. One of the 
media to teach students to listen is to use "Edmodo". Edmodo: is a simple Edmodo tool that uses 
current lesson content, which can be used on mobile and pc; it provides a useful tool for students and 
teachers to interact online both outside and in the classroom [3]. To present material, teachers post 
announcements and assignments for their students and can interact via the comments column. In 
addition, Edmodo is used by students to communicate by asking questions related to the material being 
taught and discussing assignments with other classmates and exchanging ideas each other [4]. 

In addition to the scope of traditional education, Edmodo is an e-learning-based learning that has 
been introduced as a new learning technology that leads to new forms of learning through IT devices, 
such as smart phones, PDAs, and handheld computers by anyone to access information and learning 
materials from anywhere, anytime and anywhere. However, Edmodo allows students to learn from 
whichever location they want to study because they can study whenever and wherever they want on 
their existing mobile device [5]. Simply put, the flexibility to use a mobile device at any time of the 
day and night is the most important characteristic of Edmodo to achieve learning ideas anytime and 
anywhere particularly in pandemic era. 

During the COVID-19 pandemic, many teachers have difficulty in teaching listening. Presentation 
of listening material tends to be difficult because the learning system applied by the government is 
distance learning. Many teachers have difficulty designing listening tests that are equipped with audio 
listening so that the learning process is not interesting and does not meet the learning objectives. Based 
on the statements, this study proposed whether Edmodo is effective in teaching listening virtually in 
pandemic situation. This virtual media of learning means to overcome the problems of distance 
learning in the era of pandemic..    

2. Method 
In this study, the researcher employs pre-experimental design to collect the data as the research 
focused on the effectiveness of the media of learning in teaching listening. This method includes pre-
test, treatment and post-test [6]. The pre-test was conducted to determine the students' initial abilities 
before treatment. The test given was in the form of a listening test consisting of 50 multiple choice 
questions. Treatment was carried out after giving the pre-test. In this session, the researcher taught by 
applying Edmodo as a listening learning tool. The teaching was carried out for 10 meetings with 
different materials. After the treatment session, the researcher gave a post-test to measure the final 
ability of students after studying through Edmodo. The test given was in the form of a listening test 
consisting of 50 multiple choice questions. The data was analyzed by using inferential statistical 
analysis (t-test). In order to formulate the statistical analysis, the researcher used SPSS for windows. 

The study was conducted at the sixth semester of English department of Cokroaminoto Palopo 
university academic year 2019/2020. The specific time was held on February till May 2020. The 
number of population was 80 students consisting of two classes. The technique used to get the sample 
was simple random sampling. The number of samples is 30 students taken from two classes. 

3. Result and Discussion 

3.1. Result 
Table 1 describes the results of the descriptive analysis referring to the pre-test data. This shows that 
the number of students who take the pre-test is 30. Based on the analysis of the results of the pre-test 
of students' listening skills, it is shown that the highest score is 80.00 and the lowest score is 50.00. 
Meanwhile, the average score of students' listening skills on the pre-test is 61.50, the median is 60.00, 
and the standard deviation is 7.54. Details of data analysis are presented in table 1 below. 
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Table 1. The descriptive statistic of the score of 
the students’ listening skill in Pre-test  

 
N Valid 30 

Missing 0 
Mean 61.5000 

Median 60.0000 
Mode 60.00 

Std. Deviation 7.53726 
Variance 56.810 

Range 30.00 
Minimum 50.00 
Maximum 80.00 

Sum 1845.00 
 

Table 2 presents the descriptive analysis regarding to post test. The number of students who take 
the pre-test is 30. Based on the analysis of the results of the post-test listening students, it can be seen 
that the highest score is 85.00 and the lowest score is 60.00. Meanwhile, the average score of students' 
listening skills on the pre-test is 68.67, the median is 70.00, and the standard deviation is 7.06. The 
summary of descriptive statistics on students' listening skills in the pre-test is presented in table 3. 
 

Table 3. The descriptive statistic of the score of 
the students’ listening skill in post-test 
 

N Valid 30 
Missing 0 

Mean 68.6667 
Median 70.0000 
Mode 70.00 

Std. Deviation 7.06294 
Variance 49.885 

Range 25.00 
Minimum 60.00 
Maximum 85.00 

Sum 2060.00 
 

Table 3 describes the result of significant test (t-test) in which shows that the value of sig. (2-tailed) 
is 0.000. If the value of sig. (2-tailed) is lower than alpha (α) (0.000<0.05), it can be concluded that 
there is significant difference between pre-test and post-test after giving treatment. It means that Null 
Hypothesis  (H0)  is  rejected  and Alternative Hypothesis (H1) is accepted. Therefore Edmodo is 
significantly effective in teaching listening virtually. The result of the t-test is presented as follows: 

 

 Table 5. The Result of Paired Sample T-test between Pre-test and Post-test 

 Paired Differences 
t 

df 
Sig. (2-tailed) 

 Mean 
Std. 

Deviation 

Std. 
Error 
Mean 

95% Confidence Interval 
of the Difference 

t 
 

df 
 

Sig. (2-tailed) 
Pair 1 VAR00001 - 

VAR00002 
63.58333 7.88109 1.01744 61.54743 65.61923 62.493 59 .000 
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3.2. Discussion 
Based on the results of the study, the use of Edmodo in teaching listening to 6th semester students at 
Cokroaminoto Palopo University showed significant effectiveness. This can be seen in the results of 
the t-test which shows that the value of sig. (2-tailed) is lower than alpha (α) (0.000<0.05), it can be 
concluded that there is a significant difference between pre-test and post-test after being given 
treatment. This means that the Null Hypothesis (H0) is rejected and the Alternative Hypothesis (H1) is 
accepted. Therefore Edmodo is significantly effective used in distance learning.  

Edmodo as a listening learning tool is able to make students enthusiastic in learning. The features 
contained in the listening quizzes can attract students' interest in learning [7].Through listening 
quizzes, students seem to be facing an online test. In addition, students can see the results of their 
corrected answers which are displayed at the end of the quiz session. At the end of the learning 
session, the teacher can provide feedback to students through the comments column or in the quiz 
comment column. These statements are emphasize by looking at the improvement of the mean score in 
the post-test (68.67 is higher than 61.50).  

In addition, students can use Edmodo as a means to share information. In some parts of Edmodo 
section there is a homepage that students and lecturers can use it to discuss the material presented. 
Through this feature, students are free to express ideas without any hesitation because the system is 
like other social media. Thus, lecturers can interact easily each other in virtual classrooms compared to 
face-to-face in traditional classrooms. Information delivered through Edmodo classes can help 
strengthening communication being evaluated at any time. In other words, the communication that 
occurs in Edmodo class is permanent and can be accessed at any time. 

4. Conclusion 
The data on finding shows that the use of Edmodo in teaching listening is effective. It can be seen 
from the value of mean score of pre-test (61.50) is lower than the mean score of post-test (68.67). The 
result of paired sample t-test shows that the value of sig. (2-tailed) is lower than alpha (α) 
(0.000<0.05), It means that Null Hypothesis (H0) is rejected and Alternative Hypothesis (H1) is 
accepted. Therefore Edmodo is significantly effective in teaching listening virtually at the sixth 
semester students of Cokroaminoto Palopo University. 
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Abstract. Learning mathematics becomes meaningful when related to phenomena that occurs 
around us. Covid-19 becomes pandemic as it happens now. The number of Covid-19 case is 
shown daily. This research aims to describe the stages of conjecturing the number of next Covid-
19 case based on students’ academic achievement through descriptive qualitative study. The 
subjects consisted of four mathematics students, represented of high and medium academic 
achievement based on their GPA. The data were collected from a problem related to the number 
of Covid-19 represented in graph and task-based interviews were analysed qualitatively based 
on stages of conjecturing: observing one case, observing a surprising or significant feature of 
that case, formulating a conjecture that the feature applies to other cases, validating the 
conjecture, generalizing the conjecture, and justifying the generalization. The results show that 
the difference of stages in conjecturing is not much. The stages of conjecturing of students with 
high achievement are complete and logical. However, there is difference in students with medium 
achievement. One of them has complete stages and logical reason behind the conjecture but the 
other has incomplete stages and less logical reason of the conjecture. The difference in students 
with medium academic achievement may be caused all of the subjects used to solve open-ended 
problems. From the result, it is suggested to teacher to give attention to student carefully during 
his/her teaching of mathematics process through interaction and to accustom students to write 
down their ideas and fostering students’ creativity and verbal abilities. Getting students to be 
accustomed facing open-ended problems that have many solutions and many strategies may lead 
improvement in students’ problem-solving performance.   

1. Introduction 
Problem solving is identified as one of the processes by which all mathematics should be taught 
according to Principles and Standards for School Mathematics NCTM 2000 [1], therefore students are 
expected to be able to apply their knowledge to solve new problems [2]. Problem solving and 
conjecturing are prompted to be important parts of mathematical activity as they are intertwined in many 
ways [3]. 

A conjecture is a statement which seems reasonable, but whose truth has not been established [4]. 
Furthermore, it has not been convincingly justified and still not known yet wheter contradicted by any 
examples, nor to have consequences which are false [4]. The truth of conjectures is not main goal which 
wanted to be achieved. By encouraging and building on students' conjectures, thereby drawing them into 
the need for proof, instead of rejecting their guesses if they fail to provide rigorous argument [5]. 
Moreover, undisciplined guessing can become the foundation for disciplined conjecture, inquiry, and 
proof [5].  

Conjecturing is critical to the field of mathematics as it represent knowledge of the field and in theory, 
and more accessible to undergraduates and novices since ideas need not be certain and it is hypothesis-
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making which does not require all the intricacies that accompany deductive work [2]. Deductive and 
inductive reasoning are the two traditional types considered in conjecturing [6]. In deductive, 
mathematicians take assumed mathematical ideas (axiom) and proven mathematical facts (theorems) 
and either prove or disprove conjectures [2]. Otherwise inductive in Mathematics Education is a 
reasoning process which begins with particular cases and produces a generalization from cases [6] that 
involves activities to generate new mathematical ideas through investigation, exploration, or study, to 
create conjectures [2]. 

Nevertheless problem solving and conjecture are interwined, problem oriented mathematics 
education places mathematics in a context, which situated cognition is well known or at least well 
discussed subjects nowdays [7]. Context is the information that is contained and, at the same time 
surrounds the statement of a mathematical problem that needs to be mathematised [8]. Furthermore, the 
informations are possible necessary or unnecessary for the mathematisation. They are detached from 
problem’s syntax and stimulus. Problem’s syntax refers to the problem’s grammar structure that 
encompasses words, whereas  stimulus refers to the actual material about the problem, and can involve 
pictures, graphs, diagrams and formulas, or even to its physical and visual layout, and multimedia 
material [8]. Context plays important roles as it enhances the accessibility of problems, contributes to 
the transparency and elasticity of problems, and suggests strategies [9]. 

There are some research about conjecture, such as explaining the process of student cognition in 
constructing mathematical conjecture from the very beginning of the process [10], describing the 
differences of students’ cognitive processes in constructing mathematical conjecture based on 
mathematical ability and gender [11], and exploring the process of students’ conjecturing in solving 
pattern generalization [12]. In this paper, will be dissussed students’ conjecture in the context of Covid-
19, which is disscussed subject nowdays, based on academic achievement. The problem was served in 
graph. 

Canadas proposed five types and stages of conjecturing i.e. type 1: empirical induction from a finite 
number of discrete cases, a conjecture can be made based on the observation of a finite number of 
discrete cases, in which a consistent pattern is observed; type 2: empirical induction from dynamic cases, 
a conjecture can be made of a general rule that describes the nature of a set of dynamically related events; 
type 3: analogy, a conjecture can be made by analogy to something already known fact; type 4: 
abduction, a conjecture can be made of a general rule that would explain an otherwise inexplicable event; 
and type 5: perceptually based conjecturing, a conjecture can be made from a visual representation of a 
problem or a perceptual translation of its statement [3]. In this paper, will be used type 4, abduction, in 
exploring process of conjecturing. Stages of type 4 conjecturing are observing one case, observing a 
surprising or significant feature of that case, formulating a conjecture that the feature applies to other 
cases, validating the conjecture, generalizing the conjecture, and the last, justifying the generalization 
[3]. 

2. Method 
This descriptive qualitative study is collected from 4 mathematics prospective teacher students based on 
academic achievement (GPA) in a university in Surabaya of sixth semester (academic year 2018). All 
students have to answer a question about making conjecture of the next number of Covid-19 based on 
given graph (Figure 1). The data were collected using Google Classroom dan Google Meet due to 
pandemic and the class applied online learning. Students were allowed to type or write down their 
answers. Those answers then were analysed based on stages of type 4 conjecturing, abduction. 
 

Table 1. Characteristics of each stages of conjecturing 
Code Stages Characteristic 
S1 Observing one case • Part in the problem as starting point 

• Getting information based on observation 
S2 Observing a surprising or 

significant feature of that case 
Interesting point in the part that may lead students to 

think about possible pattern 
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S3 Formulating a conjecture that 
feature applies to other cases 

• Use of school knowledge 
• Students’ claim 

S4 Validating the conjecture Trying to apply conjecture in other cases, based on 
their claim 

S5 Generalizing the conjecture Generalizing conjecture for all cases 
S6 Justifying the conjecture Giving reasons that explain the conjecture 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. Result and Discussion 

3.1. Students with High Academic Achievement 

 
Figure 2. Written answer of Subject 1 

 
Table 2. Characteristics of stages of conjecturing shown by Subject 1 

Code Characteristics Subject 1 
S1 • Part in the problem as 

starting point 
• Getting information based on 

observation 

• When read the graph Subject 1 thought 
that there were series of number which 
have pattern.  

• The graph is not linear and smooth.  
• The graph of March 2nd – 8th tends to be 

flat, March 8th – 12th is rather increasing, 
March 13th – 18th is increasing, March 18th 
-23rd is more rapid than before. 

Observe the given graph. 

	
Figure 1. Graph of increase cases of Covid-19  in Indonesia 

 
Make a simple prediction of the number of Covid-19 case at March, 30th 2020, with assumption 
spreading rate is the same as before. Explain your strategy.	
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S2 Interesting point in the part that may 
lead students to think about possible 
pattern 

Observing the number of cases on March 20th 
until March 24th.  
 

S3 • Use of school knowledge 
• Students’ claim 

• Using pattern, sequence 
• Gradient of graph 
• The difference of the sequence is gotten 

from average of rate of cases daily from 
March 21st until 24th.  

S4 Trying to apply conjecture in other 
cases, based on their claim 

After March 24th the increase in number is more 
than 100, it is possible the rate is 200 based on 
gradient of graph with average rate of increase of 
cases daily. 

S5 Generalizing conjecture for all 
cases 

The increase of daily cases after March 24th is 
10, so the sequence is …, 450, 514, 579, 686, 790, 
900, 1020, … 
The number of Covid-19 case at March 30th is 

1350. 
S6 Giving reason that explain the 

conjecture 
• Subject 1 connected gradient of graph 

with average rate of increase of cases 
daily.  

• The Subject explained that based on 
graph, it is needed 5 – 6 days to see 
consistent pattern.  

• The average rate of increase of cases 
daily is 10 since according to the subject, 
10 is safe number since after March 24th 
the increase in number is more than 100, 
it is possible the rate is 200 with 
assumption that the spread of the virus is 
not doubled. 

 

 
Figure 3. Written answer of Subject 2 
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Table 3. Characteristics of stages of conjecturing shown by Subject 2 

Code Characteristics Subject 2 
S1 • Part in the problem as 

starting point 
• Getting information based 

on observation 

Subject 2 observed that the graph ramp up 
slightly and go up sharply.   

S2 Interesting point in the part that 
may lead students to think about 
possible pattern 

Once in five days the increase is drastically 
changed so Subject 2 take the last five days, 
from March 20th. 

S3 • Use of school knowledge 
• Students’ claim 

• Arithmetic sequence 
• Gradient of graph 
• Average 
• Assumed that the last part of graph 

(March 20th – 24th) will be continued on. 
S4 Trying to apply conjecture in other 

cases, based on their claim 
Observed the number of cases daily to see the 

difference each day from March 20th until 24th. 
The increase is not uniform so the subject 
decided to use average of cases daily.  

S5 Generalizing conjecture for all 
cases 

Using arithmetic sequence, the number of cases 
at March 30th is 1146. 

S6 Giving reason that explain the 
conjecture 

Subject 2 used average of cases daily since the 
graph tend to be linear graph, then the difference 
must be uniform. Moreover, Subject 2 claimed 
that the graph doesn’t tend to be exponential 
function since the difference of increase cases is 
not huge. 

 
Based on the data above, Subject 1 and Subject 2 connected informations from the graph with 

sequence. Both subjects could explain their reasons that support their strategy logically and fulfill all the 
six stages of conjecturing. Based on the cognitive process in constructing conjecture, subject of high 
matematical ability were complete and logical [11]. 
 
3.2 Subjects with Medium Academic Achievement 
 

 
Figure 4. Written answer of Subject 3 

 
Table 4. Characteristics of stages of conjecturing shown by Subject 3 
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Code Characteristics Subject 3 
S1 • Part in the problem 

as starting point 
• Getting information 

based on 
observation 

• Observing rise of the graph and its interval 
• Observing the number of cases on every date 
• Making four intervals of days, start from March 8th – 

24th: 1st interval is March 2nd – 7th, 2nd interval is March 
8th – 11th, 3rd interval is 13th – 16th, and the 4th interval is 
March 17th – 24th. 

S2 Interesting point in the 
part that may lead students 
to think about possible 
pattern 

• Observing the 1st interval. The increase is not many, 
so it is not included in the next stage.  

• The 2nd interval, the increase is more that 1st interval. 
The increase is categorized low and it is not included 
in the next stage. 

• The increase of 3rd interval is categorized medium 
and it is not included in the next stage. 

• The increase of the last interval is categorized high 
and it is included in the next stage. 

S3 • Use of school 
knowledge 

• Students’ claim 

• Gradient of graph 
• Arithmetic sequence 
• Average  
• Claimed that the increase of the last interval will be 

continue on 
S4 Trying to apply conjecture 

in other cases, based on 
their claim 

The last interval of the graph looks like linear function. 

S5 Generalizing conjecture 
for all cases 

By arithmetic sequence, with the first term is 686 (the 
number of cases at March 24th) and the difference is 56. 

S6 Giving reason that explain 
the conjecture 

Since the last interval looks like linear function, the average 
of number of cases will be uniform. The difference of the 
arithmetic sequence is 56, is gotten from the average of 
increase of cases on the last interval with assumption the 
increase of the last interval will be continue on. 

 

 
Figure 5. Written answer of Subject 4 

 
Table 5. Characteristics of stages of conjecturing shown by Subject 4 

Code Characteristics Subject 4 
S1 • Part in the problem 

as starting point 
Observing the given graph and daily number of Covid-19 

case is obtained for 24 days. 
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• Getting information 
based on 
observation 

S2 Interesting point in the 
part that may lead students 
to think about possible 
pattern 

The difference the last day in the graph (March 24th) and 
March 30th is 6 days. 
The sum of number of cases in each interval. 

S3 • Use of school 
knowledge 

• Students’ claim 

• Divide interval of days by uniform interval lengths over 
6 days. 

• Using table to connect the data of the number of Covid-
19. 

• Using pattern. 
• Claimed that the second difference of the data nearly 

doubled. 

S4 Trying to apply conjecture 
in other cases, based on 
their claim 

• The difference of daily case in every interval is 
gradual. 

• There are two differences in the sequence. 
S5 Generalizing conjecture 

for all cases 
Based on table, the sum of fifth interval is 4789. 

S6 Giving reason that explain 
the conjecture 

Making assumption the increase is same, so that in the 
second difference the subject finds that it is twice of the 
previous term. 

 
Based on the data above, Subject 3 connected information from the graph with interval, gradient, 

linear function, and arithmetic sequence. Subject 3 also could give rational explanation of the strategy 
used. Thus, the subject fulfils the six stages of conjecturing. Otherwise, Subject 4 did not complete all 
the stages of conjecturing. Subject 4 didn’t satisfy the second stage of conjecturing since the subject 
focused only in the interval of days and not in the characteristic of graph that show different information 
based on time shown. Moreover, Subject 4 included March 7th and 12th on the first and second interval 
respectively, without input the number of cases at the dates. It is because the number of cases of the 
dates are not shown in graph numerically and the subject only input the number of cases daily shown 
in numeric, without made estimation. Subject 4 also focused in the sum of number of cases of each 
interval, so the subject made prediction of the sum of number of cases in the last interval, not the number 
of cases at March 30th as desired. The Subject 4’s result may be caused by the subject did not identify 
and justify knowledge needed to solve the problem, did not evaluate the problem given correctly, did 
not analyse the given problem [12] and tended to conclusion without analysing the question [13]. So, 
Subject 4 did not satisfy all the stages of conjecturing.  

The difference of Subject 3 and Subject 4 in completing all stages of conjecturing, even though both 
subjects are categorized have medium academic achievement, may be caused of all subjects took 
problem solving course at that time. Problem solving performance improved if students attempt to solve 
a variety of types of problems on a regular basis and over a prolonged period of time [14]. Also, 
creativity contributes to mathematical problem-solving performance significantly when the problem has 
an open-ended structure and fostering students’ creativity and verbal abilities during learning can 
improve students’ mathematical performance in solving open-ended problem [15].  
 

4. Conclusion 
The result shows that the difference of students with high and medium achievement in satisfying stages 
of conjecturing is not much. The stages of conjecturing of students with high achievement are complete 
and logical. However, there is difference in students with medium achievement. One of them has 
complete stages and logical reason behind the conjecture but the other has incomplete stages and less 
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logical reason of the conjecture. The result of students with medium achievement may be caused of all 
the subjects used to solve open-ended problem since they took problem solving course. From the result, 
it is suggested to teacher to give attention to student carefully during his/her teaching of mathematics 
process through interaction and to accustom students to write down their ideas and fostering students’ 
creativity and verbal abilities. Getting students to be accustomed facing open-ended problems that have 
many solutions and many strategies may lead improvement in students’ problem-solving performance. 
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Abstract. The COVID-19 pandemic has become an epidemic that has changed the entire fabric 
of human life. All countries in the world are doing their best to be able to handle this epidemic 
properly, including Indonesia. Various kinds of appeals have been given by the government to 
prevent the spread of the virus from spreading. One of them, all learning activities at school for 
a while. Learning takes place online during the COVID-19 pandemic. This certainly poses a 
challenge for teachers to always look for the best way to convey material, especially 
mathematics, which is not complete without using a blackboard or direct learning. The need for 
teachers to design mathematics as well as possible becomes homework that must be based on the 
pandemic. The goal is that students can understand well the material being taught. This article 
will discuss learning designs that can be done during a pandemic, discussing in detail the steps 
that can be taken so that online learning can run well. At least this learning lesson can be used as 
a research innovation in the future whether the learning design can run effectively or not. 

1. Introduction 
COVID-19 is an epidemic that has changed the pattern of human life. Habits that have been 

running for so long must change due to the COVID-19 outbreak. The plague that started in China, spread 
so quickly from one human to another, that without realizing it, this epidemic became an epidemic that 
spreads across countries. Through this epidemic, everyone is concerned about their health. Regulate a 
healthy lifestyle so that the body's immunity is maintained. WHO advises to always use masks, wash 
hands and maintain distance between people to avoid the dangers of COVID-19 (Septiani 2020). 
 The government has been working to reduce the spread of COVID-19 so that it does not spread. 
President Jokowi appealed to work from home, worship at home, and study at home (Intan 2020). This 
is so that everyone is willing to keep their distance, and that COVID-19 does not become more 
widespread. The Minister of Education and Culture Nadiem Makariem also instructed through the 
Ministry of Education and Culture Circular No. 36962 / MPK.A / HK / 2020 that during the pandemic 
the learning has not ended (Kemendikbud 2020). He stated that safety and health during a pandemic is 
a top priority. (Makdori 2020)  
 At the end of 2020, Nadiem Makarim also instructed again that online learning in areas with 
yellow and green zones could be ended, provided that they continued to pay attention to health protocols 
and the approval of the COVID-19 response task force. Another case with the red zone area. Online 
learning is still being done for mutual safety. In practice, learning online is certainly not free from various 
problems. For example, first, parents are stressed because they cannot accompany their children to study 
because parents do not understand the material at school (Hermansyah 2020)Second, there is a lack of 
motivation for students to study at home, because they realize that there is no pressure at home to study 
at all, but instead they just do their own thing. Taking everything for granted, because those who have 
the burden of collecting tasks are their parents (Cahya, Supriono, and Prihatnomo n.d.)This condition is 
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prone to stress for parents to take part in online learning. Keempa, teachers who only give assignments 
without any guidance(Hakim 2020) 
 Learning mathematics cannot be separated from the obstacles that have been described above. 
At the elementary school level (SD) mathematics must of course be taught using media as a tool because 
according to Piaget, the intellectual development of students at the age of 6-11 years they are at a 
concrete stage (Wiryanto 2020). So that abstract mathematical concepts will make it difficult for 
elementary school teachers to transfer material to students if it is done without media. This situation 
requires teachers to teach mathematics not only to provide notes, make summaries, students do 
assignments, and collect them. Learning in junior high or high school is certainly not enough to just give 
students a summary of the material, students are asked to learn on their own about certain subjects 
without any explanation regarding the material. Then given an evaluation without any reward or 
feedback on what the students were doing. 
 We all don't know when this pandemic will end, it could be another year or maybe two years. 
Conditions like this require us as educators to think about how to effectively realize mathematics 
learning in a pandemic. A lesson is said to be effective if the teacher is able to change students' 
perceptions about a material that was previously difficult, to become easier to understand. The teacher 
is also able to analyze student needs, namely the relationship between the abilities possessed by students 
and the desired expectations to be achieved in the learning process. And teachers understand how 
evaluation is carried out to determine learning outcomes (Suyanto and Jihad 2013)Analysis of student 
needs in learning during a pandemic is certainly homework for teachers. Why is this necessary? The 
goal is only one so that students can achieve learning goals well during a pandemic. 

Mathematics learning during a pandemic can be effective if the teacher also pays attention to 
several things such as the method used. Why should this be considered? The method plays an important 
role so that students can be well motivated in participating in learning. If students are well motivated, of 
course online learning can run optimally. Teachers must also understand applications that can be used 
by parents of students to support online learning. For example, teachers cannot force parents to 
understand Google classroom if they are unable to operate. Educators must take definite steps regarding 
applications that can be used to support online learning provided that parents are able to use the 
application. So that parents of students can participate in the success of learning mathematics virtually. 
The role of parents in a pandemic can be realized as teachers at home to help students understand the 
material, and as a motivator for students to always provide support when students are bored or lazy to 
learn (Cahyati and Kusumah 2020) Cellphone networks are not optimal in every student residence as 
well. have an impact on the use of existing student mobile applications (Anugrahana 2020). So, teachers 
also have to determine which applications can be used even though the network is not equivalent to 4G. 

 This article is written with the aim of providing a solution in designing learning during a 
pandemic. This article will discuss the steps that teachers can take to realize effective online learning in 
mathematics with the support of existing literature in books or journals. It is not necessarily possible to 
answer all the problems that the authors describe above. However, at least it becomes a written idea that 
can be used by the teacher in virtual teaching or as a research idea to test the effectiveness of the learning 
design that I have proposed. That way, this idea can be a contribution to the repertoire of science to 
realize learning during a pandemic in mathematics. 
 

2. Method 

The author uses the literature study method in completing this article. The author examines various 
problems encountered both through journals, online daily media, and the author's experiences while 
watching online learning. To solve this problem, the author provides a solution supported by literature 
that comes from articles published in journals, as well as books that are able to answer the problems 
that the author describes. 
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3. Result and Discussion 

The teacher's dream to create effective online learning. Of course this is intended so that students can 
understand the material well. In order to realize effective mathematics learning during online learning, 
the teacher must meet several requirements, namely. (Suyanto and Jihad 2013) 

1. Teachers must be able to analyze student needs in online learning. 
Analysis of student needs to be done in order for the teacher to know the abilities and what 
students expect in learning. This needs analysis can be done with a questionnaire, interview, or 
other method that can reveal students' conditions during online learning so that teachers can also 
respond to what is available to develop online learning to be more effective.(Reni and Hawadi 
2010) 

2. The teacher must be able to convey how learning evaluation is carried out. Learning evaluation 
is an effort made by the teacher to determine the extent to which student learning outcomes 
include concepts, attitudes, values and process skills (Nuriyah 2014). Learning evaluation needs 
to be delivered with the aim that students can be motivated to take part in what can be done. 

3. Teachers must be creative in teaching virtually. Several things that can be done, namely by 
creating a good combination of synchronous and asynchronous learning. Synchronous learning 
is learning that is done by creating virtual classrooms so that students can ask questions properly 
if they do not understand the material that has been discussed while asynchronous learning is 
learning that is carried out through an independent learning approach through several ways such 
as communicating via email, online discussions , as well as making videos posted on discussion 
forums. However, the thing that needs to be known in asynchronous learning is that there is 
timely feedback and clear communication so that students can be involved in it (Adawiyah 2020) 

So how do you design mathematics lessons during the COVID-19 pandemic? In the 
following, the authors describe the steps that can be taken in learning mathematics during a 
pandemic. 

1. Make the module easy for students to understand. The model made must meet several 
requirements such as knowing clear and specific learning objectives so that students can 
understand well the material to be conveyed. The modules made are of course in accordance 
with the existing curriculum in the educational unit. For example, at the university level 
lectures consist of 16 meetings. So the lecturer must be able to design how the module can 
be delivered properly during 16 meetings. How about elementary to middle school? The 
teacher, of course, must know how to arrange the right time allocation so that learning can 
be carried out optimally. Because basically online learning is the same as learning as usual. 
It's just that this is assisted by internet media.(Sobri, Nursaptini, and Novitasari 2020) 

2. The teacher must know what applications can be used by students and parents. The author 
here advises teachers to use WhatsApp. Why should WhatsApp? Quoting from the results of 
a survey by the Lembaga Penjaminan Mutu Pendidkan (LPMP) East Java, it was stated that 
28.14% used WhatsApp in online learning compared to several other applications. 

 
 
 
 
 
 
 
 

 
 
 
 
 

Figure 1. Trends in the use of online learning platforms during the pandemic 
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WhatsApp is also an application that is easily accessed and used by most people in Indonesia. The 
users consist of school children, students, workers, teachers, and parents. No wonder Indonesia is in the 
top 3 WhatsApp users in the world (Fajrina, 2020). Its use will not make it difficult for parents of 
students. Parents of students can also control all tasks on their children's WhatsApp because parents are 
used to using WhatsApp. In learning WhatsApp can be used as follows. 

a. Create discussion groups to discuss material that students do not understand. some of the 
benefits of discussion in learning, namely: 
• Students have a sense of tolerance to respect the opinions of others 
• Train students to get used to expressing opinions and exchanging ideas for the achievement 

of learning objectives 
• The creation of active learning 
• Students can have self-confidence (Khasanah 2020) 

b. Post material in the form of pdf, word, learning videos. 
c. Informs assignment or schedule zoom meeting to create virtual class.. 

3. Creating a virtual class at Zoom Meeting or Google Meeting in order to deliver material in person. 
In this virtual class, students have the opportunity to receive the material discussed. The teacher has 
the opportunity to deliver the material presented in the module or Power Point that has been made. 
The author advises teachers to use a pen tablet in explaining to students. Pen tablets are computer 
hardware that can be used for drawing (Guide, 2020). Why do you need a pen tablet? With a pen 
tablet the teacher can explain difficult material as explained on the blackboard. So that students can 
also record what the teacher explains as he follows the real classroom learning. 
 
 
 
 
 
 
 

 
 

 
 

Figure 2. Pen Tablet 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 3. Explain using a pen tablet on statistical material 
4. Using google form as an evaluation of student learning outcomes and collection of student 

assignments. Why not only do the assignment collection via WhatsApp? With Google Form, 
student assignments will be more organized on Google Drive. Please note that tasks must be 
scanned using CamScanner in PDF format. The advantage of Google Drive is that files will not 
be deleted if the cellphone suddenly has an interruption in online learning. Files will remain safe 
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and can be accessed anywhere. Teachers can make corrections easily because Google Drive can 
easily access files in pdf format (Ardy M 2018). In terms of student learning evaluations, Google 
Forms can also be easily accessed by all students on either cell phones or computers by sharing 
the link on the WhatsApp group that has been created.(Amalia 2013) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. Display google form for assignment submission or learning evaluation in the form of essay 

test 
5. Give feedback (feedback) as soon as possible. Feedback here is defined as giving grades to student 

assignments in a short time. If the teacher does not provide feedback, this can damage student 
motivation (Sapta 2012)Research conducted by Sabriani states that the structured assignments given 
if accompanied by feedback can increase motivation and student learning outcomes at SMAN 3 
Wantampone (Sabriani 2012). Feedback should be done within a short period of time after the 
assignment is submitted. That way, students will be motivated by the value they get. 

The following is the syntax of online mathematics learning that can be done with the aim of 
realizing effective learning. 
1. The teacher makes teaching materials tailored to the learning objectives and curriculum in each 

educational unit. 
2. The teacher makes groups of students who are taught 
3. The teacher informs students of the learning schedule virtually with a Zoom or Google Meet link. 

During the virtual class, the teacher can use a pen tablet to explain to students. It is as if students 
are taking lessons in class even though they are assisted by the internet 

4. The teacher gives students the opportunity to ask questions via chat on WhatsApp groups or 
privately with an agreed duration of time. At this stage, students and teachers discuss with 
students to discuss material that students do not understand or do not understand. 

5. The teacher gives assignments to students in accordance with the learning objectives to be 
achieved 

6. The teacher shares the assignment collection link on the WhatsApp group that has been created 
7. The teacher announces the grade along with comments on the progress made by students through 

the WhatsApp group 
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4. Conclusion  

The COVID-19 pandemic has changed the way we live, starting from keeping the environment clean 
and always paying attention to the health of our bodies with a healthy lifestyle. This outbreak has also 
transformed the education system in Indonesia into online learning. Various problems arise over time. 
This needs to be addressed properly so that learning can run effectively. The author describes 7 steps to 
learning mathematics online by combining various applications such as WhatsApp, Zoom / Google 
Meet, google form, and a pen tablet to explain to students about math material that needs to be taught 
with steps that are usually presented on the blackboard. The steps that the authors describe above are 
certainly not necessarily effective if they are applied at the educational unit level. However, at least this 
becomes a written idea to solve various problems that exist in online learning. in addition, researchers 
can utilize this idea as a research to determine the effectiveness of the steps in learning mathematics in 
the network that have been described above 
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Abstract. Collaborative learning has been carried out in mathematics learning in 
universities. However, collaborative learning combined with problem-based learning is 
still rare. Moreover, when problem-based collaborative learning is carried out online, it is 
still rare. The purpose of this paper is to describe the steps of online collaborative 
problem-based learning in mathematics learning. Online Collaborative Problem Base 
Learning in higher education focuses on collaboration between lecturers and students, 
students and students, and students with teaching materials. Collaboration that is done 
online will of course be different when carried out face-to-face. Online learning used is 
synchronous learning and asynchronous learning. The use of this type of online learning 
adapts to the stages of collaborative learning. This online problem-based collaborative 
strategy is suitable for applications in mathematics lessons that require gradual and long 
completion such as linear programming. This is to develop mathematical problem solving 
skills, mathematical communication skills, and students' belief in learning mathematics. 

 
1. Introduction 

Nowadays, collaborative learning is needed to solve math problems. [1] in his research states that 
there are differences in student learning outcomes between using collaborative learning models and 
conventional learning. Collaborative learning that is complemented by providing problems in finding 
concepts and solving mathematical problems will facilitate understanding of mathematical concepts and 
problem solving. Research by [2] states that students' mathematical problem solving abilities carried out 
using authentic problem-based collaborative learning are better than students who do conventional 
learning. Meanwhile, according to [3] states that problem-based collaborative learning is better than 
conventional learning in mathematics learning. These advantages include mathematical problem solving 
abilities, mathematical communication skills, and students' mathematical beliefs. Subsequent research 
conducted by [4] states that problem-based collaborative learning contributes positively to learning 
outcomes for creative thinking skills. 
              Based on the results of this study, it seems that problem-based collaborative learning plays an 
important role in learning mathematics, especially at the college level. The concept of higher education 
mathematics which is so abstract and uses a lot of algorithms, proofs, and high-level problem solving 
seems suitable to be applied to collaborative problem base learning. 

Since the pandemic due to the rampant Covid 19 , the learning process has rapidly changed from 
face-to-face to face-to-virtual learning. The effect of learning from home is to force a rapid learning 
transformation to overcome learning delays . During the Covid-19 pandemic , compulsory learning 
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continues even from home. Therefore, the Ministry of Education and Culture issued a policy by issuing 
circular number 4 of 2020 concerning the implementation of education policies in the emergency period 
of the spread of Covid-19. Some important points are replacing the learning process by using an online 
system. With this circular, the lecturers / teachers and students / students will quickly adapt to the current 
conditions. This condition is the starting point for the transformation of learning in Indonesia. The word 
transformation comes from the Latin "transformare" which means to change shape. Etymologically, it is a 
change in structure or shape. Transformation is a process of transfer from a certain period to the next that 
occurs due to procedural or structural innovations, planned or not. The transformation process includes: 
changes that occur slowly or little by little, it is unpredictable when it will start and when the period ends, 
comprehensive and continuous, and is closely related to the system of values that exist in society . To 
maintain the spirit of student-centered learning and prioritize group collaboration , collaborative problem 
base learning will be run online or online so it is called online collaborative problem base learning.  
  
2. Online Collaborative Learning Model 

Online Collaborative Learning Model is defined by [5] and [6], that collaborative learning is a 
product of the ideas together, where students propose, listen and respond to each other's ideas, and then 
construct meaning or understanding through business partner in diversity or difference. Thus, 
collaborative learning requires students to actively participate in the exploitation of individual diversity. 
However, collaborative learning is different from cooperative learning. [5] explains that collaborative 
learning prioritizes sharing activities rather than building shared ideas. Therefore, collaborative learning 
emphasizes the completeness of the learning process. This is confirmed by [3] that collaborative learning 
is a group learning model, where students in groups are encouraged to interact and learn together to 
improve their respective understanding. Apart from that, collaborative learning is also a philosophy of 
learning. [7] explained, collaborative learning is a philosophy: working together, building together, 
learning together, changing together, improving together . From some of the meanings above, it can be 
concluded that collaborative learning is a group learning model that emphasizes the process of sharing 
ideas through interactions between students and learning points. different views to improve each 
student's understanding.  

Basically, collaborative learning refers to a learning model in which students of different 
performance levels work together in small groups. Each student is responsible for the learning of other 
students, so that the success of one student can help other students to be successful. [8] states that " 
collaborative learning fosters development of critical thinking through discussion, clarification of ideas, 
and evaluation of other's ideas" . [7] states that " Collaborative Learning is philosophy: working 
together, building together, learning together, changing together, improving together ". Meanwhile, Lang 
& Evans (2006) stated that " Collaborative learning is an approach to teaching and learning in which 
student interacts to share ideas, explore a question, and complete a project ".  
              The main activity of cooperative learning is interaction. As described by [9] collaborative 
learning is a teaching and learning approach where students interact to share ideas, explore problems, and 
complete projects . So the success of collaborative learning is influenced by the degree to which students 
challenge, defend, and explain their ideas to other students. [10] argues that collaborative learning is seen 
as productive when teachers only intervene slightly and let students practice their ability to solve 
problems presented in learning. In addition, [11] explained that there are four keys to collaborative 
learning activities that can improve students' mathematical abilities, namely showing the results of student 
work, explaining the results of their work, providing input and suggestions from other students and 
rearranging their work. results according to contributions and referrals. From this explanation it can be 
concluded that the basis of cognitive psychology of collaborative learning is Vygotsky's theory of social 
constructivism, in which interaction is an important part of learning. The theory of the Proximal 
Development Zone (ZPD) [12] explains that every human being has the potential and this potential can be 
actualized by thorough learning . However, a ntara potential and actualization is no gray area, where 
humans can accomplish the task with the help of others. So that the area can only be refreshed if humans 
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collaborate. The larger and more diverse human networks collaborate, the broader human understanding 
and understanding.  
              The human need to always collaborate widely in the learning process, without boundaries and 
without knowing time is a challenge in itself for education today. One of the answers is the development 
of online learning (e-learning). [13] explained that online learning is defined as learning that occurs 
partially or entirely on the Internet . Technicians point out that learning via television, radio, video 
conferencing and software is not an e-learning category. Basically though, online learning can be 
completely online or combined. Online learning has the following characteristics: (a) learning activities 
are no longer face-to-face, but are replaced by the internet; (b) learning experiences that depend on who 
determines how to acquire knowledge; and (c) communication is an important aspect of the learning 
process time [13]. In addition, online learning also depends on the availability of well-established 
facilities and infrastructure. The development of science and technology is an indicator of the 
implementation of online learning .  
              From some of the above definitions, it can be concluded that the online collaborative learning 
model is a group learning model, with students in groups being encouraged to interact and learn together 
to increase their respective understanding which is carried out online . The tools used to encourage this 
interaction are challenging materials or problems. The form of interaction in question is discussion, 
asking each other and expressing opinions conducted online .  
              If we look at the definition of collaborative learning as mentioned above, there is a key sentence 
contained in it, namely the importance of interaction between students in groups to improve their 
respective understanding. This means that in principle collaborative learning is based on the philosophy 
of constructivism, particularly Vygotsky's social constructivism, namely that social interactions play an 
important role in children's cognitive development . Social interactions with people around the child will 
build new ideas and accelerate their intellectual development.  
              According to Vygotsky, students have two levels of development, namely the level of actual 
development and the level of potential development. The actual level of development is defined as the 
current intellectual functioning of the individual and the ability to learn something special on his own. 
The level of potential development is defined as the degree to which an individual can function or reach 
that level with the help of others, such as teachers, parents, or peers with higher abilities. The zone 
between the level of actual development and the level of potential development is called the Zone of 
Proximal Development (ZPD) [14]. ZPD is defined as the distance between the actual progress rank 
determined by “ problem solving ” that needs to be done independently and the potential development 
rank determined under adult assistance or when working with peers who are more knowledgeable or 
understanding, through “ problem solving ”. , as mentioned in his book entitled Mind in Society [15]. 
Vygotsky's theory of ZPD means that learning occurs through the social interaction of teachers and peers. 
Through challenges and assistance from teachers or from more capable peers, students move into their 
ZPD so that learning occurs.  
              The development of Vygotsky's ZPD concept is Bruner's scaffolding concept . With his theory of 
discovery learning, Bruner emphasized the importance of helping students understand the structure and 
key ideas of a discipline, the need for students to be actively involved in the learning process, and a belief 
that learning occurs through personal discovery. Scaffolding can be defined as a process of assistance 
from a teacher, or someone else who is more capable, to a student to solve certain problems beyond their 
developmental capacity [14]. The concept of "transcending his developmental capacity" is similar to 
Sato's concept of "transcending and leaping."  
              According to Sato, learning must "transcend boundaries and leapfrog" through collaboration. In 
order to achieve higher learning targets, and also to provide opportunities for each student to study in 
depth, there is one important key: students practice asking friends the question, "How can I solve this 
problem?". To be able to create a situation that makes a student need to ask other students, according to 
Sato, the level of subject matter (problem) given must be higher than usual. The easier the problem, the 
less students ask their friends. For those in the lower group (ability below the class average), if they 
cannot solve a problem / problem that is considered easy for other groups or students, they will be more 
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likely to try to solve problems and face their difficulties without the help of others. If they fail, then they 
will always be left out from the others, and fall further behind.  
              From the description of the ZPD concept and scaffolding mentioned above, it is clear that the 
theoretical basis of the collaborative learning model is constructivism theory. More specifically, the 
theoretical basis of the collaborative learning model is the concept of ZPD from Vygotsky's theory of 
social constructivism and Bruner's concept of scaffolding . Both concepts emphasize the importance of 
social interaction to help students gain higher levels of understanding. Learning to "cross the line and 
jump" with the help of friends and teachers, is a concept of ZPD and scaffolding .  
  

3. Problem Base Learning 
              Problem base learning (PBL) is an expert approach that turns problems into a learning foundation 
or foundation for students. [16] stated that PBL begins by asking a problem, question, or puzzle, which 
encourages students who are learning to solve it. In PBL, real and complex problems motivate students or 
students to identify and research the concepts and principles they need to know in order to develop 
through these problems. Students work in small teams and acquire, communicate, and synthesize 
information in a process that is visible or similar to discovery (investigation). 
              [17] also states that PBL has been recognized as the development of active learning and student-
centered learning approaches, which use unstructured problems (real world problems or complex 
simulation problems) as a starting point and a barrier to the learning process. . Meanwhile, [18] states that 
PBL is a classroom learning strategy that regulates or regulates mathematics learning around problem 
solving activities and provides opportunities for students to think critically, propose their own creative 
ideas and communicate mathematically with friends. PBL describes a learning atmosphere that uses 
problems to guide, lead, conduct or direct learning. Learning in PBL begins with a problem that needs to 
be resolved, and the problem is posed in such a way that students need additional new knowledge before 
they can solve the problem. Not only by trying or finding one correct answer, students will interpret the 
problem, gather the necessary information, identify possible solutions, evaluate several options, and 
present conclusions [11].  

From some of the PBL definitions above, it can be concluded that PBL is a learning approach 
that uses real problems or complex simulation problems as a starting point for learning, with the 
following characteristics: (1) learning is guided by difficult questions; (2) Students work in small 
groups; (3) The teacher / lecturer acts as a facilitator in learning. 
              Compared to conventional learning, PBL has many advantages. The benefits mentioned include 
better preparation of students to face problems in real-world situations, enabling students to become 
knowledge generators and being able to help students develop their communication, reasoning and critical 
thinking skills. According to Smith, Ericson and Lubienski, cited by [11], unlike a conventional 
classroom environment or atmosphere, a PBL classroom environment or atmosphere offers students the 
opportunity to develop their ability to adapt and change methods or pathways to new situations. which are 
suitable. Students in a PBL classroom environment in particular have a greater opportunity to study 
mathematical processes related to communication, representation, modeling and reasoning. [17] states 
that compared to traditional learning approaches, MA & D helps students acquire knowledge and reason.  

Through PBL, students in groups will discuss intensively, so verbally they will ask questions, 
answer, criticize, correct and clarify any mathematical concepts or arguments that arise in the discussion. 
In this kind of discussion, the students' ability to make, perfect, and explore conjectures (conjectures) 
will also develop, in order to strengthen their understanding of the mathematical concepts being studied 
or to solve mathematical problems. In the end, students must also be able to communicate their ideas, 
both orally and in writing, to solve a given problem. 
              In order to improve mathematical problem solving abilities and mathematical communication 
skills of mathematics students , PBL must be carried out with adequate preparation, both by teachers and 
students. At the beginning of the lecture, the lecturer should inform the approach to be used in lectures, 
namely PBL, and clearly state what students must prepare and obey. In accordance with the 
characteristics of PBL, lecturers must be good at positioning themselves as good facilitators. Lecturers are 
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advised to facilitate discussions with all students only when absolutely necessary. In a discussion situation 
that doesn't work , the lecturer can provoke students' ideas with difficult questions or provide key 
directions without turning off creativity. According to [16], the role of lecturers in PBL is to guide, 
explore deeper understanding, and support student initiative, but they do not lecture on concepts that are 
directly related to critical problems that must be solved, nor do they lead or do not provide easy solutions. 
.  
              However, that does not mean there are no problems for lecturers in implementing PBL. Since in 
PBL the conference base is a problem, selecting the right problem is very important for its successful 
implementation. The obstacle for lecturers is that choosing the right problem is not easy. The condition of 
the initial ability, level and speed of thinking and other aspects of students in heterogeneous classes is 
often a problem in itself. To overcome the impact of student heterogeneity, a collaboration model can be a 
solution. In addition to bridging heterogeneity, PBL which is implemented with a collaborative model 
also allows each student to be more serious in learning "something" from his group, including how to 
solve problems. given by the teacher, so that each one gets meaningful progress.  
  
4. Online Collaborative Problem Base Learning 

Taking into account the advantages of collaborative models and problem-based approaches as 
above, combining the two can certainly improve the quality of the learning process. This combination of 
collaborative models that emphasize the emergence of collaboration and problem-based approaches that 
make problems as the starting point and anchors that guide lectures is called problem -based 
collaborative lecturing strategies . Basically, collaborative learning begins with giving students problems 
to solve. The problems given have been selected in such a way that they will be able to "guide" students 
to find concepts, or improve understanding, reasoning, communication, connection, representation, and 
problem solving abilities .  

After each student has had a few moments to identify problems and plan a solution strategy 
individually, students are then asked to study in small groups (4 - 6 people), it's just that, when students 
make groups and study in groups, the lecturer does not need to be too organize or interfere too much 
with their role in the group. The lecturer will only facilitate the course of the group discussion by asking 
inducement questions or encouraging students in the group to convey their ideas / ideas, ask each other, 
answer questions, and argue. Likewise, when students are asked to present solutions to problems they 
get, then they are not in the role of representing the group, but conveying their own learning outcomes, 
which may be part of which they get from the group. With such a model, it can be expected that each 
student will try harder to learn "something" in his group in order to solve the given problem .  
 Collaborative learning based on problem solving is implemented online, online learning both 
synchronous learning or a synchronous learning is applied in a problem-based collaborative learning. The 
use of synchronous learning and synchronous learning is adapted to a learning syntax that allows learning 
to run effectively and efficiently.  
  

5. Implementation of Online Collaborative Problem Base Learning  
The following is an illustration of the implementation of online collaborative problem base 

learning for Lecture Program Linear Mathematics Education Study Program in semester V. This 
example takes the topic of solving linear programming with a simplex algorithm . Broadly speaking, the 
learning scenario for 1 00 minutes is as follows:  

Table 1. an illustration of the implementation of online collaborative problem base learning 
Activity 
time 
Study 

Student activities The response 
expected from 
college student 

Lecturer activities 
and things that are 
must keep in mind 

Types of online 
learning 

Minutes to 1 
till 5 : 
Conditioning 

Listening to the lecturer 
explanation 

Listening to the 
lecturer 
explanation 

Remind 3 more 
problem solving, 
4, 5 

synchronous 
learning via 
group WA / 
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Accurately Line or 
Telegram 

Minutes 6 sd 
45: 
Problem 
solving 6 
and 7 

1. Solving problems 
individually (10 
')                                                              
        

2. Discuss with friends next 
door (10 ')   

3. Solving problems 
individually (10 ')   

4. There is a presentation   
completion obtained (10 ') 

1. Can model that 
exist on issues 
6 and 7     

2. Can     
solve problems 
6 and 7 
correctly 

1. Listening to the 
course of the 
discussion                 
    

2. Take notes on 
special things 
that come up in 
the 
discussion                 
    

3. Taking notes on 
any student who 
has a different 
method or 
solution                     

4. Appoint students 
to solve problems 
in front of the 
class                     

5. Listening to 
student 
presentations           
          

6. Give questions or 
directions, if 
necessary                     

synchronous 
learning via 
group WA / 
Line or 
Telegram 

Minutes 46 
sd 
90: 
Problem 
solving 8 
and 9 

1. Finish   
problems individually (10 ') 

2. Discuss in groups (15 ')   
3. Solving problems 

individually (10 ')   
4. There is a presentation   

1. Can model 
problems 8, 
9     

2. correctly solve 
problems 8 
and 9     

synchronous 
learning via 
group WA / 
Line or 
Telegram 

Minutes 91 
sd 
100 
Closing 

Reflect (review) what has 
been learned that day 

There are 
students who 
ask questions or 
clarify 
something 

Give the necessary 
explanation 

synchronous 
learning via 
group WA / 
Line or 
Telegram 

Problems (6), (7), (8), and (9) referred to in the learning scenario mentioned above are as follows. 
 

Problem 6. A farmer owns land of not less than 10 hectares. He plans to plant rice in an area of 2 
hectares to 6 hectares and plant corn in an area of 4 hectares to 6 hectares. To plant rice per hectare, it 
costs Rp. 400,000.00 while it costs Rp. 200,000 to plant corn per hectare. To keep the costs of planting a 
minimum, determine how much rice and corn each to plant? 
  
Problem 7. Approaching Eid al-Adha, Pak Mahmud is about to sell cows and buffaloes. The prices of a 
cow and buffalo in Medan are Rp. 9,000,000 and Rp. 8,000,000, respectively. Pak Mahmud's capital is 
IDR 124,000,000.00. Pak Mahmud sells cows and buffalo in Aceh at a price of Rp.10,300,000.00 and 
Rp. 9,200,000, respectively. The cage that he has can only accommodate no more than 15 birds. In order 
to achieve maximum profit, decide how many cows and buffaloes Pak Mahmud should buy! 
  
Problem 8. The fruit trader has a capital of Rp. 1,000,000.00 to buy apples and bananas for resale. The 
purchase price per kg of apples is Rp.4,000.00 and bananas Rp.1,600.00. The place can only hold 400 kg 
of fruit. Determine the number of apples and bananas for maximum capacity! 
  
Problem 9. A shoe shop owner wants to fill his shop with at least 100 pairs of men's shoes and at least 
150 pairs of women's shoes. The shop can only accommodate 400 pairs of shoes. The profit for each pair 
of men's shoes is IDR 10,000 and the profit for each pair of women's shoes is IDR 5,000. If the number 
of men's shoes cannot exceed 150 pairs, then determine the biggest profit the shop owner can get! 
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6. Conclusion 

Based on the research above that online collaborative problem base learning in the learning of 
mathematics material linear program deemed suitable to improve the ability of thinking, communication, 
collaboration and use of technology-based online as a learning tool. Students can also develop problem-
solving skills, mathematical communication skills, and belief ( belief ) students in mathematics towards 
learning mathematics. Students can be more active in participating in online lectures by writing the results 
of their thoughts on the internet network site of the lecturer or student. The core activities of online -based 
collaborative learning include asking ideas or questions in the form of comments or writing, responses 
from other students and lecturers, and reflecting. To be able to carry out lectures with online collaborative 
problem-based learning, lecturers need to prepare problems that can guide lectures, plan lecture scenarios 
in detail, think of anticipatory actions if students respond differently to lecturers' expectations, and 
prepare questions to provoke discussion that can turn on collaboration. During the lecture, the lecturer 
also needs to sharpen his eyes, ears, heart, and brain so that they can intervene on time and on target. The 
lecturers' sensitivity in identifying which students or groups of students need help will have a positive 
impact on the success of this strategy .  
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Abstract. This study explores how science process skills (SPS) affect cognitive learning 
achievement (CLA) of dominantly right-brained and left-brained students. By applying project-
based learning on the topic that integrates STEAM elements, this research examines the 
differences of the effects among those groups. The respondents were 32 8th-grade students from 
two randomly selected intact classes. This study employed a test to measure exogenous (SPS) and 
endogenous (CLA) latent variables. The partial least square - structural equation modeling (PLS-
SEM) and multi-group PLS-SEM were employed to analyze the results. The SEM analysis 
evaluated the goodness of the (outer and inner) model. The evaluation of the outer model shows 
that both latent variables were valid and reliable. The factor loading value for all indicators of each 
latent variable was over 0.7. The cross-loading value indicates a higher correlation between the 
latent variable and its indicators compared to the other variables’ indicators. The composite 
reliability and Cronbach's alpha values were over 0.7. The significance test shows that all 
indicators of each latent variable were valid. The evaluation of the inner model through the 
significance test (α=5%) suggests that the science process skill influenced CLA with a coefficient 
of 0.907. Meanwhile, the 0.822 R-square value demonstrates a substantial category of the model. 
It means that the variability of the SPS of 82.2% can explain the variability of CLA. Multi-group-
SEM test reveals a difference in the effect of SPS toward CLA among dominantly right-brained 
and left-brained students. While the path coefficient for the former was 0.94, the latter was 0.881.   

1. Introduction 
Numerous studies over the past decade have persistently state that students must master relevant skill sets 
to address 21st century challenges successfully [1,2]. The skills include not only the ability to collaborate 
and work in teams, but also to think creatively and critically and to solve problems. The 2013 Curriculum 
is an educational effort introduced by the Indonesian government [3] to help students acquire those 
critical skills for successful participation in the global economy. This curriculum suggests that project-
based learning can support such learning skills to flourish [4]. 

Project-based learning (PjBL) is a constructivist-learning strategy where learners actively participate 
in problem solving activities; the assumption is that students learn best when they are given the 
opportunity to solve real problems [5,6]. Knowledge construction takes place through the questions 
asked, investigations carried out, analysis of data and decision making done with others [7].  

Stripling, Lovett, and Lovett [8] claim that project-based learning empower students to pursue their 
own knowledge and to demonstrate new understanding through various presentation models. Students are 
involved in various stages of task completion activities. They run in-depth investigations through 
interviews, observation, laboratory, and literature research by assembling the required information. As a 
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result, learners can improve their cognitive functioning after experiencing several in-depth learning 
activities from PjBL, especially through observation, data analysis, problem solving, and result 
presentation.   

In solving a scientific problem, students or some groups of students conduct experiments, observe, 
collect, and interpret data, and then record the results. Next, each group writes a report and presents their 
studies in the class. They offer suggestions called “project plans” to solve the problems. These projects 
are then presented, discussed, and evaluated by all students and teachers [9]. The project links between 
circumstances in the classroom and real-life experiences [10], which then create independent thinkers and 
learners [5].  

In encouraging the ability to design and work on projects, students should master an integrated skill, 
which includes Science, Technology, Engineering and Mathematics (STEM) simultaneously [11]. Hence, 
they can be trained through STEM learning. Tsupros, Kohler, and Hallinen [12] state that STEM 
education is an interdisciplinary learning approach which enables students using those lesson concepts in 
a real context. This approach connects schools, communities, working world, and global companies 
developing students’ STEM literacy to compete in the new economic era [12]. 

Jehopio and Wesonga [13] explain that STEM learning is an effort to prepare the generation 
independently by educating positive attitudes in the workplace. Teaching such attitudes should be done as 
early as possible. A study by Parmin and Sajidan [14] suggests that STEM learning is aimed for junior 
high schools in industrial areas in Indonesia to improve students’ life skills so that they are well equipped 
to compete in the work field [15]. Enhancing student competence in STEM has been considered the most 
effective approach to help alumni become more competitive in the world job market in the United States 
[16]. Beier et al. [17] found the involvement of at least one PjBL during four semesters influenced 
students' perceptions of STEM skills, perceptions of utility value of participating in STEM learning, and 
career aspirations involving STEM for their future. However, creation and innovation are needed to win 
industrial competitions in the future [18]. Art education stimulates creativity which underlies innovation, 
which is essential to produce a modern industry in the future. Eventually, this innovation provides a 
fundamental element for economic prosperity. Therefore, art education is often considered an important 
factor in the entire competitiveness of the country's economy [19]. 

Creativity and innovation skills can be achieved by integrating artistic elements [20]. Art and Science 
are two incomparable and irreplaceable parts of education that complement each other; some skills such 
as drawing well, observing precisely, understanding an object from several dimensions, thinking spatially, 
and working efficiently with others which are considered as scientific tools are also the core of the arts 
[21]. Hence, learning is insufficient if it only applies STEM learning. It means that STEM learning needs 
to be combined with art, called STEAM [22]. STEAM-based learning aims to prepare children to sort out 
problems through innovation, creative and critical thinking, cooperation, and effective communication 
through new information [23]. Research related to the integration of art elements in STEM (STEAM), 
definitely can improve student learning achievement as a whole [24], increase student learning motivation 
[25], improve student cognitive learning outcomes [26], and enhance student literacy in the STEM field 
[27]. 

In Science, students tend to use the ability, which is dominantly controlled by their left-hemisphere 
brain. The reason is that the required skills relate to analyzing, calculating, and concluding abilities [28]. 
By implementing art-integrated STEM or STEAM in Science, students are expected to balance their two-
side brain, so that it can work properly. Many studies have examined STEM, PjBL, and STEAM learning, 
but little interest has been put into the integration of those concepts. For example, Beier et al. [17] explore 
how PjBl was integrated with STEM. The study found that student involvement in at least one project- 
based program during four semesters influenced students' perceptions regarding skills, participating value 
and career aspiration in STEM. However, there is limited research on STEAM integrated with PjBL 
learning. Besides, fewer studies are conducted on modeling science process skills and cognitive success 
for the implementation of STEAM integrated with PjBL using structural equation modeling (SEM). SEM 
as a statistical analysis technique, which combines several aspects in path analysis and confirmatory 
factor analysis to estimate several equations simultaneously is rarely used in this field. Therefore, this 
study aims to address this research gap by employing SEM analysis to understand the effects of science 
process skills and cognitive learning achievement, particularly for dominantly right-brained and left-
brained students. 

This research, henceforth, investigates the effect of science process skills on cognitive learning 
outcomes in learning using the STEAM integrated PjBL model by comparing an experimental group and 
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a control group. Students in the experimental class underwent project-based learning integrating Art in 
STEM/Science subject, while those in the control group learned Science using the traditional teacher-
centered approach. Moreover, this study compares the impacts among the groups of students with right-
brain and left-brain dominance in the experimental class.  

2. Method 
This research employed a quasi-experimental research design where two intact classrooms of 8th graders 
in SMP Plus Miftahul Ulum, Sumenep, East Java, Indonesia were chosen randomly as sample. This study 
compares the experimental group taught by using an integrated STEAM project-based learning and the 
control group by using the traditional teacher-centred approach. The selected STEM subject for the PjBL 
was Science, specifically on the topic of Sound Wave. The infusion of art in PjBL involved music- and 
design-related aspects to perhaps indicate what were ‘measured’, where students were asked to make 
simple guitar from scrap materials and then engage in activities allowing analysis of vibrations, waves, 
sounds, and so forth.  

Before applying the integrated STEAM-PjBL, students did a test aiming for classifying students' brain 
dominance. The test was adopted from Jensen [28] and Purwaningsih et al. [29] consisted of 20 multiple-
choice questions interpreting the characteristics of each brain dominance. Table 1 demonstrates the 
indicators used for classification according to those studies. This classification was used to decide the 
appropriate treatment for students during break time. Students with left-brain dominance were given some 
treatments, including listening to music, doing brain gym movements, and drinking water. The other 
group was asked to do crossword puzzles and brain gym movements as well as to drink water. 

Table 1. The indicators of right-brain and left-brain characteristics. 

The indicators of left-brain 
characteristic 

The indicators of right-brain 
characteristic 

The number of 
questions on the test 

Source 

Enjoy the count learning activities Enjoys the art learning activities 5 [29] 
Tend to move with the right side 
of the body 

Tend to move with the left side of 
the body 2 [29] 

Verbal communication Non-verbal communication 3 [28] 
Prefer words, symbols, tables, and 
letters 

Prefer graphics, pictures, and 
charts 5 [29] 

Learning from part to whole  Learn from whole to part 1 [28] 
Prefer to collect the factual 
information 

Prefer to collect the connection of 
information 2 [28] 

Prefer the sequence things Prefer the random things 2 [29] 
 
After the implementation of the learning model, students’ cognitive learning outcomes and science 

process skills were measured. The test consisted of six questions for measuring students’ cognitive 
outcomes. The indicators of the test were learners’ basic competence to analyse the relationship between 
frequency, tone, amplitude, string length, cross-sectional area, string tension, and string density. On the 
other hand, the test for science process skills consisted of five questions. The indicators included the 
abilities to read, write, observe, understand tables, analyse, understand images, imagine, observe, 
communicate, interpret, apply concepts, and conclude. 

The research variables were exogenous latent variables (scientific process skills) and endogenous 
latent variables (cognitive learning outcomes). Those variables were used. The analysis stages were based 
on the study objectives. The analysis included: 

a. Constructing a model based on theoretical studies, shown by Figure1: 
Cognitive learning achievement has six indicators, namely: analysing the relationship between string 
length and frequency (kog1), analysing the relationship between cross- sectional area and frequency 
(kog2), analysing the relationship between frequency and tone (kog3), analysing the relationship between 
density and frequency (kog4), analysing the relationship between amplitude and pitch strength (kog5), 
and analysing the relationship between string tension and frequency (kog6). The indicators of science 
process skills are observing (sp1), applying concepts (sp2), interpreting (sp3), concluding (sp4), and 
communicating (sp5). 
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Figure 1. Full Model 

 

b. Evaluating the outer model 

Evaluating the outer models include; (i) Convergent validity is measured by the loading factor. If the 

loading factor is more than 0.5, it means that the indicators are valid [30]; (ii) Discriminant validity is 

measured by the correlation between the latent variable and its indicators; (iii) Variance extracted (AVE) 

is measured by the comparing between the square of AVE and the correlation between the two latent 

variables; (iv) Reliability is measured by the composite reliability and Cronbach's alpha. In general, a 

composite reliability value greater than 0.6 is acceptable [31]; (v) Significance test used the resampling 

bootstrapping method. If P-value is less than 0.05, it means that all constructs significantly affect the 

latent variables. 

c. Evaluating the outer model 

The test of the outer model was conducted based on the results of the significance test and the R-square 

value as the goodness-fit model test. The significance test used resampling bootstrapping method because, 

in PLS SEM, the data distribution is unknown. According to Chin [32], the R-square values of 0.67, 0.33 

and 0.19 indicate a strong, moderate and weak model, respectively. Meanwhile, Hair et al. [30] suggest 

that the R-square values of 0.75, 0.50 and 0.25 indicate the strong, moderate and weak model, 

respectively. 

d. Multi-group analysis 

Multi-group analysis aims to compare data analysis based on the characteristics of 2 different samples. 

This analytical approach used a permutation test procedure which was distribution-free. According to 

Chin [32], if there is a sample group which is not normally distributed and the variance of the two groups 

are different, the Smith-Satterthwait test is used with the following formula: ݐ = path sample 1െpath sample 2

ටSE sample 1
2 െSE sample 1

2
. 

e. Difference test 

A difference test was carried out to examine whether there were differences between the groups of 

students with dominant left- and right-hemisphere brain regarding science process skills and cognitive 

learning outcomes. The difference test uses the t-test when the data is normally distributed, otherwise the 

Mann-Whitney test is used instead. 

3. Result and Discussion 
The science process skills model relates to many dimensions, and a conceptual model is formed based on 

the dimensions, as shown in Figure 1. The following presentation is the result of data processing using 

Smart-PLS and SPSS software for model evaluation, both the outer and inner models. 

3.1 The evaluation of the outer model 

a. Convergent validity 

Table 2 shows the loading score from each indicator. Several studies state that a factor loading of 0.50 

reflects a sufficiently strong validation to explain latent constructs [30]. All indicators both the latent 

variable science process skills and cognitive abilities show a loading factor score which was more than 

0.5. It means that all indicators can be employed to allow the constructs of these two latent variables. 
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Table 2. The factor loading score 

Science Process Skill Cognitive 
Indicator Factor loading Indicator Factor loading 

sps1 0.788 kog1 0.716 
sps2 0.972 kog2 0.874 
sps3 0.753 kog3 0.875 
sps4 0.734 kog4 0.900 
sps5 0.761 kog5 0.874 

  kog6 0.921 

b. Discriminant validity 
Table 3. shows cross-loading score from each indicator. 
 

Table 3. The score of cross loading 

Indicator Science Process Skill Cognitive Learning Achievement 
kog1 0.530 0.716 
kog2 0.823 0.874 
kog3 0.826 0.875 
kog4 0.787 0.900 
kog5 0.829 0.874 
kog6 0.839 0.921 
sps1 0.788 0.666 
sps2 0.972 0.959 
sps3 0.753 0.706 
sps4 0.734 0.644 
sps5 0.761 0.617 

This table reveals that the correlation of the latent science process skill variable with its indicators was 
more significant than the indicators of other variables (cognitive learning achievement). It shows that the 
latent variables of science process skill predicted indicators in their group better than indicators from 
other groups. Likewise, the correlation of the latent variable cognitive learning achievement with its 
indicators was more significant than the indicators of other variables (science process skills). It shows that 
the latent variable cognitive learning achievement predicted indicators in this group better than indicators 
from other groups. It means that the two latent variables had good discriminant validity. 

However, the √𝐴푉𝐸 score of the two latent variables was less than the correlation score between the 
two latent variables (Table 4). This result shows that the two latent variables had low discriminant 
validity. 

Table 4. AVE score from each latent variable 

Latent Variable AVE  Correlation 
Science Process Skill 0.650 0.806 0.907 
Cognitive Learning Achievement 0.744 0.863 0.907 

c. Reliability 
Reliability test is to examine the consistency and accuracy of the instrument in measuring constructs or 
latent variables. In this study, the reliability test used composite reliability and Cronbach's alpha. In 
general, the composite reliability score of more than 0.6 is acceptable [31]. The composite score is 
reliable, and Cronbach's alpha for confirmatory studies is more than 0.7, while explanatory studies more 
than 0.6 is still acceptable [33, 34, 35]. Table 5. is a summary of the reliable composite values and 
Cronbach's alpha of the two latent variables. 
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The table demonstrates that the composite value of reliable and Cronbach's alpha for latent variables 
were more than 0.7. These results mean that all latent variables were reliable, or indicators of these 
variables were consistent in measuring science process skill and cognitive learning achievement. 

Table 5. The score of composite reliability 

Latent variable Composite reliability Cronbach’s Alpha 
Science process skill 0.902 0.862 
Cognitive learning achievement 0.946 0.930 

 
3.2 The evaluation of inner model 
The inner model was evaluated through the R-Square value, which is the model’s goodness-fit test. The 
R-Square value can be used to explain the effect of certain exogenous latent variables on endogenous 
latent variables, whether they have a substantive effect. Chin [33] interpreted the R-Square score of 0.67, 
0.33 and 0.19 to show strong, moderate and weak models. Meanwhile, according to Hair et al. [35], the 
R-square values of 0.75, 0.50 and 0.25 indicated that the model was strong, moderate and weak, 
respectively. Table 6. shows the R-square value. 

Table 6.The score of R-square 

Correlation latent variable R-square Interpretation 
Cognitive ←SP Skill 0.822 Strong category 

The R-square score was 0.822 with a model in the strong category [35] and showed that the variability 
of the cognitive learning achievement latent variable can be explained by the variability of science 
process skill of 82.2%. The remaining 17.8% were explained by other variables beyond those studied. 

3.3 Significance test 
The significance test of the model cannot be done in this PLS SEM method because the data distribution 
was unknown. Therefore, the significance test used the resampling bootstrapping method. Table 7 
provides a summary of the significance test results for both the outer model using α = 5%. All indicators 
of each latent variable are valid. It is reasonable to argue that all indicators are representative enough to 
be used to construct latent variables. 

Table 7. The result of the significance test of the outer model 

Correlation among indicator with 
other latent variables 

 
T-stat 

 
P-value 

 
Interpretation 

sps1←SP Skill 8.737 0.00 Valid 
sps2←SP Skill 6.422 0.00 Valid 
sps3←SP Skill 9.133 0.00 Valid 
sps4←SP Skill 7.516 0.00 Valid 
sps5←SP Skill 7.526 0.00 Valid 
kog1← Cognitive 7.919 0.00 Valid 
kog2← Cognitive 19.421 0.00 Valid 
kog3← Cognitive 17.270 0.00 Valid 
kog4← Cognitive 20.671 0.00 Valid 
kog5← Cognitive 12.927 0.00 Valid 
kog6← Cognitive 19.368 0.00 Valid 

The inner model test is done by referring to the results of the significance test regarding the effect of 
science process skill on cognitive learning achievement. The significance test used the resampling 
bootstrapping method because, in PLS SEM, the data distribution was unknown. The following table 
shows the results of the significance test. 
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Table 8. The result of the significance test of inner model 

Relationship T-stat P-value coefficient Interpretation 
Cognitive ← SP Skill 24.996 0.00 0.907 Affected 

The results of the significance test show that there was an effect of science process skill on cognitive 
learning achievement with a coefficient of 0.907. It means that each point increase in science process skill 
will increase cognitive learning achievement by one point. Figure 2 shows the result of the significance 
test and the evaluation of the entire model. 

 
Figure 2. The score of loading and coefficient, and R-Square model 

3.4 Multi-group and Mann-Whitney test 
This multi-group analysis aims to compare data analysis based on the characteristics of two different 
samples. This analytical approach used a permutation test procedure [34] which is distribution-free. 
According to Chin [32] if the customary sample group used is not normally distributed and the variance 
of the two groups was different, the Smith- Satterhwaitv test is used, and the results were shown in Table 
9. 

Table 9. The result of the multigroup test 

Group Relationship T-stat P-value Coefficient SE 
Dominant right brain Cognitive ← SP Skill 52.472 0.00 0.941 0.018 
Dominant left brain Cognitive ← SP Skill 8.897 0.00 0.881 0.099 

Based on the results of the t calculation, the t value was obtained through this following formula : 
t = 0.941െ0.881

ξ0.0182െ0.0992
= 2.158. By using α=5% the value was more than 1.96 (t-table). Therefore, the result 

means that there was an influence of science process skill on cognitive learning achievement and a 
difference among the two groups of students with right- and left-brain dominance. Then, the difference 
test was carried out to examine whether there were differences within the groups of students who were 
dominated by their right- and left- hemisphere brain regarding science process skill and cognitive learning 
achievement. 

Previously, the normal distribution test was employed. The results of the normality test were 
summarised in Table 10, while the difference test by using the Mann-Whitney test is shown in Table 11. 

 
Table 10. The result of the normality test 

 
Latent variable 

P-value 
Kolmogorov-Smirnov 

Interpretation 

Science Process Skill 0.000 Data is not distributed normally 
Cognitive Learning Achievement 0.007 Data is not distributed normally 

 
There were differences in cognitive learning achievement among students who were dominated by 

their left- and right side of the brain, where students with left-hemisphere brain dominance had better 
achievement than the other group. There was no difference in the achievement of the science process skill 
within the two groups. 
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Table 11. The result of the difference test by using Mann-Whitney 

Latent variable P-value Interpretation 
Science Process Skill 0.071 There is no difference 

Cognitive Learning Achievement 0.000 There is a difference 

3.5 Discussion 
Cognitive learning achievement consists of 6 indicators. Based on the loading score in Table 2, the 

Kog6 indicator provided the most outstanding contribution to cognitive learning achievement. The 

kog6 indicator in question was to analyse the relationship between string tension and frequency. The 

kog6 indicator contributed more significantly due to the delivery of the acquisition of concepts carried 

out by students. 

Before the learning process, students were classified based on the right-left hemisphere and upper-

lower academic ability, which consisted of six study groups. Preliminary observation data show that 

students who dominantly used the left hemisphere of the brain are students who have high academic 

abilities. Meanwhile, students with right- hemisphere brain dominance tend to have poor academic 

abilities. The student hemisphere data show that 70% of the samples were students with right-

hemisphere dominance, while 30% of the students were the left-hemisphere dominance. Therefore, 

each group consisted of three students with right-hemisphere brain dominance and a student with left-

hemisphere dominance, except the group 6. This exceptional group consisted of two members of the 

left-hemisphere dominance, and a couple of the right-hemisphere dominance. 

The six groups then carried out the investigation in order. The first group conducted the first 

investigation. The second group also carried out the second investigation, and so on. After doing the 

investigation, students presented the results of this learning activity by making a group presentation in 

front of the class. In this case, the teacher allowed students’ freedom in conveying concepts during 
presentations. The concept delivery carried out by the first to fifth groups was merely reading the title, 

objectives, tools, materials, and the investigation results without re-enacting the investigation. In 

contrast, the sixth group re-enacted the investigation process that had been carried out in their group. In 

addition to re-modelling, students in this last group also explained in detail the results and conclusions 

of the investigation. Through this demonstration process, students’ memory was different from the 
memory when they only listened to the presentation. Students’ memory after learning through 
demonstrationsorperformanceswasgreaterthanlearningthroughlistening.Thisresultisin accordance with 

the cone of Edgar Dale's experience, stated by Sani [36] that students' learning experiences through a 

demonstration or performance process will produce a memory of 50%. Meanwhile, for listening 

activity, it only produces 20% memory. 

In science process skills, indicators applied the concept (sps2), which made the most contribution. 

The reason was that these indicators were the compulsory skills for students to achieve learning 

objectives in the material of vibration, waves, and sound. During the learning process, students were 

carrying out six types of investigations that the teacher had prepared. Each investigation analysed the 

relationship between indicators in the science process skills. Investigations were aimed for students to 

obtain the lesson concepts through the investigating process and results. Then, the concept can be used 

to compile a simple guitar-making project using scrap materials. Compared to other indicators of 

science process skills, the sps2 indicator connects directly with students’ learning process. Therefore, 
the sps2 indicator contributed the most to students' science process skills. 

The data in Table 8 show that students' science process skills affected their learning outcomes with a 

coefficient of 0.907. The reason was because the science process skills are the abilities to acquire or 

build knowledge. Hence, students with abilities related to science process skills would find a concept of 

knowledge. This finding is also supported by Nirwana, Nyeneng, and Maharta [37] who define science 

process skills as the skill for obtaining a concept of knowledge. Science process skills should also be 

trained in the learning process. It aims to provide flexibility in using these skills. This study taught 

science process skills through the implementation of project-based learning, while learning requires 
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students to carry out the skills that exist in science process skills. The PjBL also shapes students’ 
learning environment, which enables the acquisition of knowledge concepts. Thus, students can 
construct their own knowledge, as suggested by Vygotsky’s learning theory. This learning theory 
carries a concept where students are given opportunities to create an active learning environment. This 
idea is coherent with Santrock [38], who argues that Vygotsky's learning theory provides students with 
opportunities to build their knowledge independently. 

Previous data show that students who used the left-side of the brain dominantly tended to have 
better cognitive learning achievement than students with dominant right-side of their brain. The 
possible reason is that the indicators used to build cognitive learning achievement use the C4 level of 
knowledge, namely analysing. The analysis ability is one ofthe abilities possessed by the left-
hemisphere brain. Similarly, Zulkaida, Dewi and Prabowo [39] also argue that analysing skill is an 
ability possessed by students with left-hemisphere dominance. Therefore, those students have better 
cognitive learning achievement than students with right-hemisphere dominance. 
Although the indicator of cognitive learning achievement uses C4 (analysing), which tends to be 
beneficial for left-brain students. However, analysing skill is not the only ability to solve cognitive 
learning achievement questions. Other abilities include writing, reading, imagining, concluding, reading 
graphs, tables and pictures. The writing, reading, imagining, and reading pictures are skills typically 
possessed by right-brain students. Meanwhile, the concluding and reading tables abilities can be found in 
left-brain students [40]. Finally, this study can help teachers to understand the implications of the 
integrated STEAM-PjBL towards students with the left-hemisphere and right-hemisphere of brain 
dominance. 

4. Conclusion 
Based on the result of data analysis, this study concludes that: (1). Science skill process influenced 
cognitive learning outcome in the learning process using PjBL model integrated with STEAM; (2).There 
was a different influence between the group of students with right- and left-brain dominance. 
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Abstract. This research is a qualitative description research carried out in the mathematics 
study program of the faculty of science UNCP, observation of mathematics logic courses I do 
directly because it is related to the courses that I am potent. The subjects in this study were 
students of mathematics study program of UNCP science faculty numbered 2 people who have 
been categorized into subjects that have an understanding of mathematical concepts in the 
upper group (SKA). In its implementation, researchers act as the main instrument guided by 
mathematical reasoning and communication tests (TPDK) and interview. Data collection is 
done through TPDK giving and verified by interview technique. The research process is 
carried out starting from (a) formulating indicators of mathematical reasoning and 
communication, (b) formulating supporting instruments, (c) taking subjects, (d) retrieving data 
on reasoning and mathematical communication tests, (e) triangulating time, (f) conducting data 
analysis, (g) discussing data analysis results, and (h) conclusions. The results obtained from 
triangulation that both subjects in general have good mathematical reasoning and 
communication is also supported by their mathematical abilities in the upper group, only that 
there are differences between subjects 1 and 2, from the six indicators of reasoning and 
mathematical communication that are referenced based on the results of in-depth interviews 
subject 1 in writing very regularly and detail writing answers and explanations but verbally or 
verbally still lacking , while subject 2 in writing is less detailed but when interviewed the 
subject can explain in more detail than what is written. 
 

1. Introduction 
The learning process of mathematics in tertiary institutions has several problems, characteristics of 
mathematics, its abstract objects, concepts and principles, manipulation work procedures that require a 
lot of way so that students often experience difficulties. One of the problems in mathematics that 
requires problem-solving skills is in the mathematics logic course, based on my direct observations in 
the field and is also related to my strong courses mathematical logic which develops logical, objective 
and open critical thinking requires reasoning skills and mathematical communication.  
 
Learning mathematics is inseparable from its role in various lives, for example various information 
and ideas are communicated or conveyed in mathematical language, as well as many problems that 
can be presented in a mathematical model. In addition, by studying mathematics, a person is 
accustomed to thinking systematically, scientifically, using logic, critically, and can increase his or her 
creativity. Teaching that values individual learning styles has enormous potential to improve the 
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quality and effectiveness of teaching so as to bring out the expected conceptual understanding of 
students. 

 
Without good communication, mathematics development will be hampered. This fact becomes a 
challenge for mathematics students in their efforts to communicate what they have evaluated, 
believed, and known in such a way that students become metematically educated. Therefore 
communication is often paired with reasoning because a person's thought processes can be known by 
others when communicated. 
 
Based on the description above, as well as the studies and facts that occur, the researcher will examine 
the description of mathematical reasoning and communication skills in solving problems in 
mathematical logic courses.  

2. Experimental Method 
This research is a qualitative description research carried out in the mathematics study program of the 
faculty of science UNCP, observation of mathematics logic courses I do directly because it is related 
to the courses that I am potent. The subjects in this study were students of mathematics study program 
of UNCP science faculty numbered 2 people who have been categorized into subjects that have an 
understanding of mathematical concepts in the upper group (SKA). In its implementation, researchers 
act as the main instrument guided by mathematical reasoning and communication tests (TPDK) and 
interview. Data collection is done through TPDK giving and verified by interview technique. The 
research process is carried out starting from (a) formulating indicators of mathematical reasoning and 
communication, (b) formulating supporting instruments, (c) taking subjects, (d) retrieving data on 
reasoning and mathematical communication tests, (e) triangulating time, (f) conducting data analysis, 
(g) discussing data analysis results, and (h) conclusions. 
   

3. Result and Discussion 

Reasoning Ability And Mathematics Communication the indicators used are : (1) Ability to present 
mathematical statements orally and in writing, (2) Make a guess, (3) Mathematical manipulation, (4) 
Compile evidence and provide reasons for the correctness of the solution, (5) Make conclusions from 
the statement, (6) Checks the validity of an argument [1]. 
 

Table 1. The difference between subject 1 and subject 2 for each indicator 
Indicator Subject 1 Subject 1 

Ability to present mathematical 
statements orally and in writing 

In writing: Organized, detailed and 
correct. Orally      : not as detailed as 
what is written 
 

In writing: the answer is correct but 
it is less detailed. Orally       : can 
explain in detail and broader than 
what has been written before 

Make a guess Able to make guesses, this is 
indicated by the ability of the subject 
to provide examples and not 
examples and reasons. 
 

Able to make guesses, this is 
indicated by the ability of the subject 
to provide examples and not 
examples and reasons. 

Mathematical manipulation Good math manipulation Good math manipulation 

Compile evidence and provide 
reasons for the correctness of the 
solution 

Based on the manipulation, the 
evidence provided can be explained 
properly and precisely 
 

Based on the manipulation, the 
evidence provided can be explained 
properly and precisely 
 

Make conclusions from the 
statement 
 

Subjects can make conclusions from 
the assumptions, manipulations and 
evidence made. 

Subjects can make conclusions from 
the assumptions, manipulations and 
evidence made. 
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Checks the validity of an argument. Can check the correctness of the 
arguments written or explained 

Can check the correctness of the 
arguments written or explained 

Table 1 shows the results data obtained from triangulation that both subjects in general have good 
mathematical reasoning and communication is also supported by their mathematical abilities in the 
upper group, only that there are differences between subjects 1 and 2, from the six indicators of 
reasoning and mathematical communication that are referenced based on the results of in-depth 
interviews subject 1 in writing very regularly and detail writing answers and explanations but verbally 
or verbally still lacking , while subject 2 in writing is less detailed but when interviewed the subject 
can explain in more detail than what is written. 

After triangulating the two subjects with similar questions based on the six indicators, it was found 
that there was no difference from the previous data, so it could be stated that the study was valid. And 
the material used in this study to measure the mathematical reasoning and communication skills of the 
subject in the mathematics logic course is a two-variable linear equation. 
 

4. Coclusion 
The results data obtained from triangulation that both subjects in general have good mathematical 
reasoning and communication is also supported by their mathematical abilities in the upper group, 
only that there are differences between subjects 1 and 2, from the six indicators of reasoning and 
mathematical communication that are referenced based on the results of in-depth interviews subject 1 
in writing very regularly and detail writing answers and explanations but verbally or verbally still 
lacking , while subject 2 in writing is less detailed but when interviewed the subject can explain in 
more detail than what is written. 
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Abstract. This study aims to examine the literature on the theory of growth mathematical 

understanding Pirie & Kieren. This study explores international articles and national articles as 

part of the literature on dissertation preparation through download results. The type of data 
used is secondary data from articles on the theory of growth mathematical understanding of the 

school students and university students' in solving mathematics problems, especially on the 

level of mathematical understanding Pirie & Kieren. The data collection method used were 

reading, identifying, analyzing, categorizing, classifying, and describing. The results exposed 

that the theory of growth mathematical understanding Pirie & Kieren can be used to see the 

development of students' understanding in mathematics learning and to observe students' 

mathematical activities, especially in solving mathematics problems by referring to Pirie & 

Kieren's mathematical understanding indicators, namely primitive knowing, image making, 

mage having, property noticing, formalizing, observing, structuring, and inventising. 

1. Introduction 

Mathematical understanding is an important aspect in mathematical learning (NCTM, 2000). Pirie & 
Kieren (1994) state that understanding mathematics is a growth process which is complete, dynamic, 

layered but not linear, and never ends. The theory by Pirie & Kieren (1994) propose eight levels of 

understanding, namely: primitive knowing, image making, image having, property noticing, 
formalizing, observing, structuring, and inventising. The theory describes that "understanding" does 

not always grow linearly and continuously. A person often returns to the inner level of understanding 

to go forward to the outer level of understanding. 
The researcher consider that theory of understanding Pirie & Kieren is appropriate for the teachers 

to use in facilitating students’ learning in the classroom, besides the theory can also be used to identify 

the types of understanding which possessed by students. In the learning process, it allows the students 

to re-use existing understandings related to the problems. If necessary students will build new 
understandings to solve these problems. Therefore, this implies that when a student solves a 

mathematics problem, then he cannot solve the problem, he will return to the inner level of 

understanding. In Pirie & Kieren (1994) theory of understanding, this is called the folding back.  
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2. Experimental Method 
The type of this study is literature study which examining international articles and national 

articles. This study is intended to gain the strength of scientific studies on the theory of growth 

mathematical understanding Pirie & Kieren. The data used were secondary data from articles about 
theory of growth mathematical understanding by Pirie & Kieren of school students and university 

students in solving math problems. The data collection method used was reading international articles 

and national articles. Furthermore, it was also carried out an identification of the theory growth of 
mathematical understanding Pirie & Kieren. The valid data was obtained by triangulating the original 

source of the article on the first author. On the final step, the researcher described the results of the 

literature review and conclude the study.   

 

3. Result and Discussion 

The theory of growth mathematical understanding was published in 1989 by Pirie & Kieren, so the 

theory is called "The theory of growth mathematical understanding Pirie & Kieren". This theory of 
understanding is different from other theories of mathematical understanding. Pirie & Kieren (1994) 

state "it is a theory of the growth of mathematical understanding as a whole, dynamic, levelled but 

non-linear, transcendently recursive process". 

Mathematical understanding is a multi-layered but not linear growth process, there are levels in 
understanding. Nevertheless, in the process to reach a certain level of understanding, it is possible for 

a person to return to the previous level of understanding. Mathematical understanding is a growth 

process that never ends or a recursive event, which is a repetition of the process to gain an 
understanding. Repetition occurs when a new understanding is needed, it takes prior knowledge as the 

main asset. In addition, Pirie & Kieren (1994) also state "understanding as occurring in action and not 

as a product resulting from such actions". 
Pirie & Kieren (1994), Pirie & Martin (2000), Meel (2003), Martin, LaCroix, & Fownes (2005), 

Manu (2005), Thom & Pirie (2006), Martin (2008), Slaten (2015) , Susiswo (2014), and Sagala (2016) 

state that theory of growth mathematical understanding Pirie & Kieren has eight levels to describe the 

growth in person's understanding of a certain concept. The eight levels of understanding are embedded 
based on the cognitive changes which occur during the mathematics learning process. These processes 

are dynamic, recursive, and non-linear. The Pirie & Kieren (1994) level of understanding can be seen 

in Figure 3.1. 
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Figure 3.1. level of mathematical understanding Pirie & Kieren 
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Figure 3. 1 shows that level of mathematical understanding Pirie & Kieren, they are: 

Based on the results of study on the several articles, the researcher concluded the indicators 

of mathematical understanding by Pirie & Kieren as follows: 

Table 1. Pirie & Kieren mathematical understanding indicator 

Level Indicator 

Primitive knowing (Pk) Students make initial efforts to understand a new concept. 

Image making (Im) Students draw a concept based on the previous knowledge. 

Students develop certain images based on the previous knowledge. 

Image having (Ih) Students have images of a concept without working on examples. 

Property noticing (Pn) Students connect aspects of a topic to form traits which appropriate to the 

topic. 

Formalizing (F) Students make an abstraction of a mathematical concept based on the 

appeared traits. 

Observing (O) Students associate mathematical concepts that have been understood 

with new knowledge structures. 

Structuring (S) Students associate the relationship between a concept with the other 

concepts 

Students connect one concept to another based on logical arguments 

Inventising (I) Students create new questions that can grow into a new concept. 

Students create new concepts based on previous knowledge. 

 

4. Coclusion 
The theory of growth mathematical understanding can be used to see the development of students' 
understanding in mathematics learning and to observe the students' mathematical activities, especially 

in solving mathematics problems by referring to the mathematical understanding indicators Pirie & 

Kieren, namely primitive knowing, image making, mage having, property noticing, formalizing, 
observing, structuring, and inventising. 
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Abstract. This research is descriptive qualitative research. It aimed at 1)describing the 
students' ability in solving mathematics problem considered from the initial ability level of 
high mathematics, 2)describing the students' ability  in solving mathematics problem 
considered from cognitive style of student Field Dependent. Data collection was conducted by 
test of initial ability to find out the students' ability, Group Embedded Figures Test (GEFT) to 
find out the student cognitive style,  test of mathematics problem, and interview. The results of 
this research were 1) the subject who has high ability can solve mathematics problem well and 
correctly, 2) the subject TD generally can solve the problem but there was still trial in solving 
the problem and in mathematics problem which contained related concept, there was mistake in 
its solving. The subject with cognitive style of Field Dependent was influenced by initial 
ability, it can be seen that the subject with high initial ability in solving mathematics problem 
was on its correctness of calculation and steps of its solving. 

 
 
1. Introduction 

Problem solving is a basic skill that must be mastered by students. The view that the ability to solve 
problems is a general goal of teaching mathematics implies that mathematics can help solve problems 
both in other subjects and in everyday life. Therefore this problem solving ability is the general goal of 
learning mathematics. Problem solving as a core and main process in the mathematics curriculum, 
means that problem solving learning initialitizes the processes and strategies that students do in 
solving them rather than just results. 

Mathematical problems faced by students vary, including those related to the problem of mastering 
concepts, deriving formulas and solving math problems. This is what causes students to be weak in 
problem solving. Students are not able to think about the right steps in solving math problems. For 
example, as happened in schools, students have not been able to make strategies in solving math 
problems, which in this case the problem the student means is a problem that cannot be solved with 
routine procedures so that students have difficulty solving the questions given and it becomes a math 
problem for students. the 

The success of students in learning mathematics can be seen from the results of their evaluation, 
but it is realized that these results are still low. If his ability to solve math problems is low, it will have 
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an impact on his learning outcomes. In addition, what can cause low learning outcomes can be due to 
students' initial mathematical abilities in solving math problems. In learning mathematics, students 
must be able to master mathematical concepts and their relationships and be able to apply these 
concepts to solve the problems they face. 

The materials in mathematics are arranged hierarchically and correlated mathematical concepts 
form a new, more complex concept. Problem solving is a very important part of mathematics lessons. 
Students are required to have problem solving skills which include the ability to understand problems, 
design mathematical models, solve models, and interpret the solutions obtained. 

The level of ability to solve math problems also varies. Students' differences in how they organize 
and manage information are called cognitive styles. It is also important to pay attention to 
understanding in order to instill concepts, formulas and procedures in students, teachers need to know 
the level of intellectual development and cognitive structures of students who will learn these 
concepts, formulas and procedures, so that the desired lesson strategies are in accordance with 
students' cognitive. 

Teachers must pay attention to students 'initial mathematical abilities in solving problems and 
besides that a teacher must also pay attention to students' cognitive styles in carrying out learning. The 
need for teachers to pay attention to students' cognitive styles in the learning process is expected to 
help students achieve maximum learning goals. Cognitive style that is closely related to students' 
learning ability is the cognitive style according to Witkin's understanding (in Natsir, 2010: 30), namely 
the field dependent cognitive style (FD) and the field independent cognitive style (FI). 

Students cannot solve the problem maybe because of the students' low level of initial mathematics 
ability. Students must be able to relate what they already have in their thinking structure in the form of 
mathematical concepts, with the problems they face. Based on this explanation, students' initial 
mathematical abilities need attention because it can affect their ability to solve mathematical problems. 
Students who have high initial abilities with a Field Dependent (FD) cognitive style are a concern in 
this study 
2. Method 
Type of Research 
 This type of research is qualitative research. The research strategy used is descriptive 
qualitative method. This study aims to describe the ability of students to solve mathematical problems 
in terms of their initial mathematical abilities and cognitive style. 
Subject of Research 
The subjects of the research were Class VIII Junior High School Students. The steps for taking the 
research subject are: 
1. Determine the research class, namely Class VIII Junior High School Students. 
2. Provide preliminary ability tests to predetermined classes and analyze students' initial ability tests to 
determine highly capable subject. 
3. Giving the GEFT test to predetermined classes and analyzing the GEFT results to group students 
into Field Dependent (FD). 
4. Select at least 2 subjects. 
5. Prospective subjects who meet points 3 and 4 are selected to be research subjects. 
Data Collection Research 
The data collection techniques used in this study are as follows: 
1. Giving the initial ability test which is used to determine the level of prerequisite ability of students 
in the material of the two-variable linear equation system (SPLDV) by selecting students who are in 
the high initial ability group (T) 
2. Giving the GEFT test to classify the cognitive styles of students in predetermined classes, namely 
by selecting students who become Field-Dependent (D) groups. 
3. Selected subjects are given a math problem test which is used to obtain written data regarding their 
ability to solve mathematical problems. 
4. Open interviews conducted by conducting oral interactions with students which aim to dig deeper 
into students' abilities in solving math problems. The thing that needs to be considered in the interview 
is objectivity. 
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Data analysis technique 
Data analysis in this study consisted of three activity lines, namely, data reduction, data presentation, 
and data verification and conclusion drawing. 
1. Data Reduction 
The data reduction in this study are as follows: 
a. Classifying the results of students' initial math abilities based on high ability levels. 
b. Grouping students based on students' cognitive styles. Data obtained from the GEFT test. 
c. Analysis of data about students' abilities in solving math problems to get an overview of the steps 
used by students in solving the problems given. 
d. Simplify the results of interviews for each student who is the subject of research. The utterances 
spoken by students are transformed into notes in good and neat language so that they can be used as 
research data. 
2. Presentation of Data 
The data presented are in the form of student work results and interviews to see students' abilities in 
solving math problems in terms of initial mathematical abilities and cognitive styles. The data 
obtained by researchers will be rewritten and analyzed to draw conclusions from the data. 
3. Data Verification and Conclusion Drawing 
Data verification and drawing conclusions are carried out during the analysis activities in order to 
obtain a final conclusion. Conclusions are drawn based on an analysis of the data that has been 
collected either through tests or interviews with students. This is done by comparing the results of 
student work with the results of interviews with students, so that correct conclusions can be drawn 
about students' abilities in solving math problems in terms of their initial abilities and cognitive styles. 
3. Result and Discussion 
This will discuss students' abilities in solving mathematical problems based on their initial 
mathematical abilities and cognitive styles. The results of the initial ability test are grouped into 
groups of students with high initial ability (T). While the cognitive style test results are grouped into 
Field-Dependent Cognitive (FD). The results of the mathematics problem test provide information to 
researchers about how students solve math problems based on their high level of initial mathematical 
ability and the Field-Dependent cognitive style (FD). While the results of the interview are used to 
verify, obtain additional data and triangulate research data. 
3.1 Data Analysis of Ability to Solve Mathematic Problems 
a. Data Analysis of Ability to Solve Mathematic Problems 

1) Subject TD1 
Table 1. The summary of the results of the data analysis of the mathematics problem test by 
the subject TD1 

Problem 1 Problem 2 

1 2 
1. Understand the known and questionable 

elements 
2. Formulate math sentences 
3. Write down the completion steps 

correctly 
4. Able to check the correctness of the 

answer 
5. The answer is correct 

1. Generally able to understand the known 
and questionable elements 

2. Formulate math sentences 
3. Generally able to complete the plans 

that have been made 
4. Can check back the answers obtained 

 
Based on table 1, it can be explained that: 
a) In problem 1, the TD1 subject can write down the elements that are known and asked, can 
make plans in solving problems by making mathematical sentences (models) of something to 
be sought, can solve problems, and can check the answers that have been obtained. 
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b) In problem 2 the TD1 subject can write down the elements that are known and asked, can 
make plans in solving problems by making mathematical sentences (models) of something to 
be searched for, unable to solve problems because there are calculation errors, and can check 
again the answers that have been obtained. 

2) Subject TD2 
Table 2. The summary of the results of the data analysis of the mathematics problem test by 
the subject TD2 

Problem 1 Problem 2 

1 2 
1. Understand the known and questionable 

elements 
2. Formulate math sentences 
3. Write down the completion steps 

correctly 
4. Able to check the correctness of the 

answer 
5. The answer is correct 

1. Generally able to understand the known 
and questionable elements 

2. Formulate math sentences 
3. Not being able to complete the plan that 

has been obtained due to a calculation 
error 

4. Know how to check the results again 

 
 Based on table 2, it can be explained that: 

a) In problem 1 the TD2 subject can write down the elements that are known and asked, can 
make plans in solving problems by making mathematical sentences (models) of something to be 
searched for, can solve problems, and can check the answers that have been obtained. 
b) In problem 2 the TD2 subject can write down the elements that are known and asked, can 
make plans in solving problems by making mathematical sentences (models) of something to be 
searched for, cannot solve the problem, and can check the answers that have been obtained  

b. Data Analysis of Ability to Solve Mathematics Problems in Subject TD1 and Subject TD2 
This section will discuss the ability to solve math problems from the same initial abilities and 
cognitive styles with different subjects. 

Table 3. The summary of the results of the data analysis on the mathematics problem test by 
the TD subject 

Subject TD1 Subject TD2 
1. This subject can understand the problem 

well because it can see the elements that 
are known and asked for the problem 
posed and can determine what is needed 
in doing the problem. In addition, this 
subject can see the elements implied in 
the problem. But in problem 2 does not 
write down the known and asked 
elements. 

2. This subject can make assumptions 
from known things and be able to make 
mathematical models of the problems 
given by making equations. 

3. This subject can complete the 
completion plan that has been made. 
But at the time of the process, there 
were still doubts so that there was 
something wrong in the incorrect 
settlement steps. But in general it can be 
said to be able to complete the plan. 

1. This subject can understand the problem 
well because it can see the elements that 
are known and asked for the problem 
posed and can determine what is needed 
in doing the problem. In addition, this 
subject can see the elements implied in 
the problem. 

2. This subject can make assumptions 
from known things and be able to make 
mathematical models of the problems 
given by making equations. 

3. This subject can complete the 
completion plan that has been made. 
But in problem 2 there was an error in 
the substitution process. But in general 
it solves the problem by completing the 
calculations. 

4. This subject can recheck the answers 
obtained as seen from the process of 
proof by entering a value into one of the 
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4. This subject knows how to double-
check the answers that have been 
obtained 

equations. 

Based on the explanation of the data above, it can be explained that the TD1 and TD2 subjects in 
general have the ability to understand the problem, but in problem 2 during the substitution process 
there are errors so that both produce wrong results. But during the process of checking back the 
answers obtained by the two subjects, they can do it by entering a value into one of the equations. 
c. The results of the Field-Dependent cognitive style mathematical problem solving (FD in 

terms of high initial mathematics ability 
In FD cognitive style subjects with high initial abilities can understand the concept of a two-variable 
linear equation system (SPLDV) and can find out the relationship between concepts / principles in 
solving math problems. But in the completion process that involves a slightly complicated calculation, 
that is, one that involves a more complex calculation, the subject of high initial ability is unable to 
solve it. At the time of the completion process it was not explained in order and there were doubts in 
its implementation. But in general the subject can solve the problem. Based on the description above, 
that high-skilled subjects can complete even though there are mistakes in their thought-provoking 
thoughts.In FD cognitive style subjects with high initial abilities can understand the concept of a two-
variable linear equation system (SPLDV) and can find out the relationship between concepts / 
principles in solving math problems. But in the completion process that involves a slightly 
complicated calculation, that is, one that involves a more complex calculation, the subject of high 
initial ability is unable to solve it. At the time of the completion process it was not explained in order 
and there were doubts in its implementation. But in general the subject can solve the problem. Based 
on the description above, that high-skilled subjects can complete even though there are mistakes in 
their thought-provoking thoughts. 
4. Conclusion 
Based on the results and discussion and research findings that have been presented, several 
conclusions can be made, namely: Subjects who have high ability can solve mathematical problems 
properly and correctly and TD subjects are generally able to solve problems but there is still an 
element of trial and error in solving problems. and in mathematical problems that contain related 
concepts, there are errors in the solution. 
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Abstract. The teacher's ability to teach an abstract mathematical idea to solve a mathematical 
problem is crucial. Abstract ideas can only be understood and explained through various forms 
of representations including pictures, graphs, diagrams, mathematical notations, contextual 
situations, and words or phrases. However, many teachers construct and use representations 
without building mathematical meaning. Therefore, this study aims to investigate the 
representation of teachers in teaching and solving math problems in terms of length of teaching. 
Three lower secondary school teachers with different lengths of teaching in Merauke Regency 
were recruited became participants of this work. Data were collected by assigning test and 
interviews to explore the extent of the teacher's conception of representation in teaching and 
problem-solving. The results showed that teachers with 3 years of teaching experience used 
concrete and verbal representations to explain concepts but had not used them as tools to solve 
problems, teachers with 6 years of teaching experience had used representations to explain 
concepts and solve problems, while teachers with teaching experience 8 years have used multiple 
representations in teaching concepts, forming mathematical patterns, and solving problems. The 
findings recommend that the teacher's knowledge of the types of representation needs to be 
adapted to the students' prior knowledge and the content to be conveyed considering that each 
student also has a different level of abstraction. 

. 

1. Introduction 
The use of representations is closely related to navigating mathematical concepts and solving problems 
using various types of representation [1]–[3]. The more representational ideas that are used, the more 
ways to make mathematical connections for problem solving and conceptual understanding [4]–[7]. The 
ability to represent is not only owned by students, but also by teachers. The teacher uses representation 
as a means or tool that bridges the knowledge to be conveyed to students [8], [9]. Mathematics is one of 
the subjects that requires representation in the form of images, graphs, mathematical notation, diagrams, 
tables, contextual conditions and phrases [2], [5], [10], [11]. As one of the abstract sciences, the process 
of learning mathematics in the classroom requires appropriate representation, because not all discussions 
in mathematics can be brought into concrete terms [12], [13]. Teachers must be able to convey 
information using representations following the learning objectives to be achieved.  

Based on observations of teachers in Merauke Regency, it can be stated that the use of 
representation is not sustainable. They use representations only needed in concept understanding and 
problem-solving. The importance of the teacher's conception of representation aims to reveal that the 
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use of representation is something that should be considered by teachers. The teacher's teaching 
experience plays a role in constructing the use of representations during the learning process. Based on 
the description of the problem, this study aims to reveal the conceptions of teacher representation in 
teaching and problem-solving. 

2. Method 
 This work is a qualitative study with limited subjects to three lower secondary school teachers in 
Merauke Regency. The research subjects were recruited based on the consideration of the length of 
teaching, namely a teacher with 3 years of teaching experience, a teacher with 6 years of teaching 
experience, and a teacher with 8 years of teaching experience. Data collection techniques using test 
methods and in-depth interviews. The instrument used is a mathematical representation test that has 
been declared valid by expert validators and semi-structured interview guidelines. First, the three 
subjects were given a mathematical representation test and then interviewed to obtain detailed data to 
further explore the subject's ability to represent the problem on the test.  
 In conducting interviews, the test results and answers orally by the subjects were used as 
guidelines for developing further questions to obtain detailed data. To maintain the validity of the 
interview process data was recorded using a voice recorder. The results of the interviews were then made 
in the form of a dialogue transcript to make it easier to synchronize with the data in the field. To test the 
credibility of the data, a triangulation technique was used, namely the test and interview techniques. The 
consistency of the mathematical representation test data with interviews was used as a basis for testing 
the validity of the data. Data analysis is presented by focusing on data representation presented in the 
form of documentation of test results, description of findings and conclusions. 

3. Result and Discussion 
 The selection of subjects in this study was based on the length of teaching experiences the 
mathematics teacher. Initial identification is done by reviewing the learning process at school. Due to 
the Covid-19 pandemic face-to-face learning was replaced with online learning. Three teachers with 
different length of teaching from different schools and of the same gender participated in the study. The 
first teacher with eight years of teaching experience, the second teacher with six years of teaching 
experience and the third teacher with three years of teaching experience. Selection of subjects with the 
same gender aims to reveal more about teacher representation from the aspect of the length of teaching. 
The representation test given is in the form of a story problem with three numbers with different material. 
The discussion in this article focuses on the conceptions of teachers in solving a system of linear 
equations and geometry problems. The first subject is coded S1, the second subject is S2, and the third 
subject is S3. The data on the findings and explanations are described as follows. 
 
3.1. Representation of Mathematics Teachers Teaching Experience 3 Years 
 The results of the work of a teacher with 3 years of teaching experience (S1) are shown in Figure 
1. The results of S1 work in answering question number 1 are then confirmed through in-depth 
interviews to obtain information and to emphasize by explaining in detail and precisely. S1 describes 
question number 1 related to the material of two-variable linear equation systems.  The first step she did 
was to write down what was known on the problem by explaining it in a shorter language. S1 does not 
complete the order of the questions sequentially. In answering the problem, S1 tends to explain in detail 
before using the concept in problem-solving. S1 believes that with a verbal explanation of the 
information that she gives, it will be easier to accept and understand. 
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 The next step is to create a mathematical model of the problem, namely by calculating the known 
elements and making it a mathematical model. Suppose the mother's age with the variable x and the 
child's age with the variable y. To express their age at present, she models with x = 5y then forms a 
mathematical model from what is known next, namely 6 years then the mother's age is 3 times the age 
of the child formed in mathematical language to be x + 6 = 3 (y + 6), to solve it, S1 uses the substitution 
method of the first equation to the second equation so that the results are x = 30 and y = 6. To determine 
the age of each 2 years ago he subtracts 2 years of each age so that the mother's age is 28 years and age 
his son is 4 years old. S1 is confident that the solution is correct because the resolution strategy is 
appropriate.  
 Furthermore, the results of S1's work in solving problems on geometric material are shown in 
Figure 2. S1 believes in answering a problem related to shapes and spaces, an image is needed to 
concretize the information provided. Based on the results of the interviews, the S1 has been solved 
questions and illustrated in the form of pictures what is meant in the questions. She can compile six 
sticks of the same size by forming a shape, namely an equilateral triangle pyramid. S1 considers this is 
the only correct way to interpret what is known in the problem. 
 
 
 
 
 
 

 
 
 
 

 S1 in classroom learning have used representations in various forms, she thinks the representation 
will be able to construct students' concepts in understanding the material being studied. She applies 
representation tends to the aspect of understanding the concept because the concept is the initial idea 
before the concept goes to further competences. S1 revealed that they have not implemented 
representations to connect mathematical ideas and problem-solving abilities. It can be stated that S1 
applies only limited representation to the strategy of understanding mathematical concepts. This is 
consistent with the statement [11], [14], [15] that understanding concepts is closely related to the ability 
to present concepts in various forms of mathematical representation. In other words, she uses 
mathematical representations only as a tool to concretize or illustrate mathematical ideas [1], [5], [16]. 
 
3.2. Representation of Mathematics Teachers 6 Years of Teaching Experience 
 The results of the work of teachers with 6 years of teaching experience (S2) are shown in Figure 3. 
Based on the results of S2 work, interviews were conducted to confirm and obtain detailed information 
directly related to flow S2 in answering questions. It can be seen that the S2 answer to question number 
3 has used a table to summarize the information that is known and asked in the questions. S2 revealed 
that each story question contains core information that must be processed before it is answered. This 

 
 

Figure 1. 	 The results of S1 work on problem number 1 

 
 

Figure 2.  The results of S1 work on problem number 3 
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information must be understood correctly and accurately. She assumed that in understanding the 
problems given one must be able to understand the concept first. In question number 2, which is the 
material for the two-variable linear equation system (SPLDV), S2 tries to answer in detail the sub-
questions of questions starting from questions a, b and c. She answered question b without using an 
argument, but during the interview, S2 was able to explain the results of her work with an appropriate 
and more precise explanation. The results of the work and interviews are not synchronized because of 
the initial plan of S2 in assuming that there was a mistake that caused the final result to be different. S2 
explains that she should use the assumption that the mother's age is x and the child's age is y, then forms 
the second equation from the fact that the mother's age six years later is 3 times the age of her child. S2 
then calculates with the substitution method to obtain the final result, namely the mother's age is 28 
years and the child's age is 4 years.   
  
 
 
 
 
 
 
 
 
 
 
 
 
 Furthermore, the results of the S2 work for question number 3, namely regarding the geometry 
problems are shown in Figure 4. The results were then confirmed in the interview to further reveal the 
S2 explanation in more detail. 
 
 
 
 
 
 
 
 
 
  
 
 
S2 assumes that problem number 3 in solving it must use pictures to visualize what is unknown in the 
question. In the picture, it can be seen that S2 has used a representation in the form of a stick image. 
However, S2 found it difficult when arranging the sticks to form 4 equilateral triangles. From figure 4, 
it can be seen that she is only able to compose 1 triangle using 6 known sticks. She only uses 
representations in the form of pictures and there is no verbal explanation of the stick pictures he has 
made.  

By working on the two questions above, S2 believes the importance of representation in a teacher 
to be used in understanding the concept of each content. S2 believes that every mathematical content in 
teaching requires different abilities and strategies. The teacher's ability to represent a concept will bring 
students to understand the concepts they are learning, even the same concept can be represented in 
different ways. This is consistent with previous work [1], [10], [17] that teachers with 6 years of teaching 
experience are still product-oriented and not yet in the learning process. Especially if a problem can be 
represented correctly, students will be helped in solving a problem. This is in line with the opinion [18], 
[19] that the ability of representation can be measured by problem-solving process. Masters in learning 

 
Figure 3. 	The results of the S2 work on problem number 1 

 
Figure 4. 	The	results of S2 work on problem number 3 
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have applied representation but only limited to understanding concepts and problem-solving. she has 
not used representations to connect his mathematical ideas to link concepts and bring them to solving 
mathematical problems. 

3.3. Representation of Mathematics Teachers Teaching Experience 8 Years 
 The results of the teacher's work with 8 years of teaching (S3) are shown in Figure 5. S3 subjects 
in solving two-variable linear equation problems using symbolic representations, namely by considering 
the known elements in the questions using an example. Confirmation of the results of interviews with 
S3 subjects directly using equations in mathematical models or mathematical sentences, after the 
mathematical model is made the next step is to use the substitution method to get the results.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 S3 subjects use the known element as a classification, namely the mother's age using the x variable 
and the child's age using the y variable. Based on what is known in problem S3, the first equation is x = 
3y, because it is known that the age of the child and mother is six years later, then the second equation 
x + 6 = 3 (y + 6) can be formed the result of the operation is x -3y = 12 then substitution of the first 
equation to the second equation is carried out by obtaining the value of y = 6 and the value of x = 30. 
The S3 subject explains that this is not the final result, because to obtain an answer to the age of the 
mother and child two years ago, each age of the mother and child was reduced by 2 years so that the age 
of the mother is 30- 2 = 28 years and the age of the child is 6-2 = 4 years. S3 explains the importance of 
understanding the concept first before translating the questions into the mathematical language after the 
concept is understood, it can only connect the concept to mathematical ideas, namely in the form of 
mathematical modelling. The rest S3 assumes that he has never solved the problem of linear equations 
of two variables using pictures. This indicates that the representation used by S3 subjects to solve two-
variable linear equation problems is limited to mathematical modelling only. 
 The next problem is question number 3 about geometry. The results of the work of S3 subjects in 
solving geometric problems, especially flat shapes, can be shown in Figure 6. S3 explains that geometry 
is closely related to flat objects and spaces that must be concretized in the form of images. In question 
number 3, it can be seen that the S3 subject has used an image representation to answer, but she is not 
sure that the answer is correct. It can be seen that S3 has not been able to represent 6 matchsticks into 
the equilateral triangle shape requested in the question. The subject admitted that she had difficulty 
describing even though she understood what was meant in the problem. The image he produces is a 
rectangle in the form of a rectangular shape, so it can be ascertained that the S3 solution to problem 
number 3 is not suitable because the length of the diagonals of a square is impossible to equal the length 
of the sides. S3 admits that the results of her work are not yet precise, but she believes that representing 
geometric objects, especially for conceptual understanding, is a must, because a geometric object cannot 
be explained only through verbal alone. 
  Based on the explanation above, it can be stated that the S3 subject has implemented the concept 
of representation in learning activities and has adjusted the use of representation on each subject and 

 
Figure 5. 	The results of S3 work in problem number 1 
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different mathematical content. This is corroborated with the previous study that the use of various 
representations can support the solution of a problem [1], [2], [20], [21].  
 
 
 
 
 
 
 
 
 
 
 
 
4. Conclusion 
 Representations used by the three teachers in different schools and teaching experiences have 
different tendencies regarding the conceptions of representation they use. Teachers with 3 years of 
teaching tend to use verbal representations and their use is limited to tools for understanding concepts 
and have not used them for problem-solving purposes, teachers with 6 years of teaching experience use 
representations for conceptual understanding and carry these concepts for problem-solving purposes, 
while teachers with 8 years of teaching experience using representation for more complex purposes, 
namely for understanding concepts, connecting mathematical ideas and bringing these ideas to solve 
problems and recommend that the teacher's knowledge of the types of representation needs to be adapted 
to the students' prior knowledge and the content to be conveyed considering that each student also has 
a different level of abstraction.  
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Abstract. Research on the Analysis of Student Learning Outcomes in the 
Computer Security course aims to reveal descriptively and inferentially the 
differences in student learning outcomes in the Computer Security course 
based on class and based on the lecturer who teaches the course. This research 
is ex-post-facto research carried out with a quantitative research approach with 
two ways of analyzing, namely qualitative descriptive analysis, to reveal 
student learning outcomes and comparative statistical analysis to prove 
whether there are differences in learning outcomes class and lecturers who 
teach subjects. The results obtained: 1) a description of learning outcomes 
based on class and on average there are differences in learning outcomes based 
on class or based on subject instructors, 2) there are significant differences in 
student learning outcomes in the Computer Security subject based on class, and 
3) there are significant differences student learning outcomes in the Computer 
Security course based on the lecturer. 

1. Introduction 
The Computer Security course is a compulsory subject in the Informatics Study Program, Faculty of 
Computer Engineering, Cokroaminoto Palopo University (FTKOM UNCP). In elaborating the 
FTKOM UNCP Informatics Study Program curriculum, the Computer Security course must be 
programmed by students in semester V (five) with the course code KM 120. 
The Computer Security course discusses the concept of computer security, basic principles of 
computer security design, program and database security techniques, operating system security, 
computer network security, multimedia security, mobile device security and social media, and others. 
The lecture's lecture implementation in the odd semester of the 2019/2020 academic year has taken 
place. In the 2019/2020 academic year, the Computer Security course was conducted in 17 classes 
(class A to class Q). The number of students spread across 17 classes is 572 students. 

Seventeen classes or 572 students programming Computer Security courses causes many lecturers 
to teach Computer Security courses. The Head of the Informatics Study Program mandated eight 
educators (lecturers) to teach the course. Based on observations, interviews and documentation, it was 
found that the eight lecturers taught courses with a different number of classes. 

Learning outcomes as intended by Rosyid, Mansyur and Abdullah (2019) are the results achieved 
by students during the teaching and learning process within a certain period expressed in numbers, 
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letters, symbols or sentences that state the success of students during the learning process. Poerwanto 
(2017) views that learning outcomes are abilities obtained by individuals after the learning process 
occurs, providing changes in behaviour, knowledge, understanding, attitudes, and students' skills to 
become better than before. Hamalik in Zahir and Jusrianto (2019) argues that learning outcomes 
appear to be the occurrence of behaviour changes in students, which can be observed and measured in 
the form of changes in knowledge, attitudes and skills. 

According to Mirdanda (2018), learning outcomes are the abilities (cognitive, affective and 
psychomotor) that students have based on their learning experiences that can be obtained through 
learning evaluation activities to show students' abilities in achieving learning goals. Learning 
outcomes as intended by Rosyid, Mansyur and Abdullah (2019) are the results achieved by students 
during the teaching and learning process within a certain period expressed in numbers, letters, symbols 
or sentences that state the success of students during the learning process. Astriyani (2016) states that 
learning outcomes measure and assess learning efforts expressed in the form of symbols, numbers, 
letters, and sentences that can reflect the results achieved by each student in a certain period. 

Some of the expert opinions that have been stated above, it can be concluded that learning 
outcomes are the results achieved by students after participating in the teaching and learning process 
obtained from the results of measurements and assessments, and are expressed in the form of symbols, 
numbers, letters, and sentences that can reflect abilities (cognitive, affective and psychomotor) that 
have been achieved by each student in a certain period. 

The Computer Security course programmed by 572 students will be successfully taught by the 
lecturer who teaches the subject when cognitive, affective and psychomotor experiencing positive 
changes. Positive changes inability as intended by Rosyid, Mansyur and Abdullah (2019) and 
Poerwanto (2017) are stated in learning outcomes. Within the scope of UNCP, learning outcomes are 
expressed in numbers and letters. 
The Computer Security course discusses the concept of computer security, basic principles of 
computer security design, program and database security techniques, operating system security, 
computer network security, multimedia security, mobile device security and social media, and others. 

The curriculum that has been established by the Informatics Study Program of FTKOM UNCP by 
considering several aspects, the Computer Security course must teach about: Computer Security 
Concepts, Operating System Security, Data Encryption, Security Systems with Anti Virus, Data 
Backup and Disaster Recovery, Database Security, Multimedia Security, Network Security, Web 
Browser and Web System Security, E-Mail Communication Security and Online Transactions, Social 
Media and Mobile Device Security, Social Engineering Techniques and Identity Theft. 
Systematics of Computer Security courses have been compiled and arranged in a syllabus and SAP 
that have been determined by the study program. For more details, see appendix 1. Lecture 
implementation of the Computer Security course in the fifth semester of the 2019/2020 academic year. 
In the 2019/2020 academic year, the Computer Security course was conducted in 17 classes (class A 
to class Q). The number of students spread across 17 classes is 572 students. There are eight lecturers 
of the Computer Security course. 

The Computer Security course is a required course in the Informatics Engineering Study Program 
which was officially formed on July 6, 2005, based on the Decree of the Indonesian Minister of 
Education Number: 095 / D / O / 2005 concerning the Establishment of the Informatics Engineering 
Study Program at the University of Cokroaminoto Palopo. The decree for the extension of the 
Informatics Engineering study program's operational permit was issued on March 4, 2010, with 
Number: 1483 / D / T / K-IX / 2010. In 2016, the FTKOM UNCP Informatics Study Program was 
accredited B based on the assessment results from BAN-PT (0847 / SK / BAN-PT / Akred / S / VI / 
2016). Complete details of the FTKOM UNCP Informatics Study Program profile as listed at 
http://uncp.ac.id/blog/page/s1-teknik-informatika. 

Students' learning outcomes in the Computer Security course are a form of appreciation given to 
teaching lecturers. By Arikunto (2012), learning outcomes associated with final grades are a reflection 
of learning success. The final score is meaningful to students and becomes a reflection material for 
lecturers, study programs, universities, parents, and other parties. 
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Because learning outcomes have a broad meaning, computer security courses' learning outcomes 
need to be analyzed properly. Due to these factors, the research "Analysis of Student Learning 
Outcomes in Computer Security Courses" was conducted. 

2. Method 
This research is quantitative research conducted with an ex-post-facto approach. The research was 
carried out at the end of March to early April 2020. The research was carried out at the Cokroaminoto 
Palopo University Campus which is located at Jln. Latammacelling No. 19 Palopo City. Student 
learning outcomes in the Computer Security course in the form of numbers and letters are interpreted 
quantitatively to carry out the analysis process. 

Quantitative descriptive analysis was conducted to describe student learning outcomes. 
Comparative quantitative analysis was carried out to determine the differences in student learning 
outcomes in the Computer Security course based on class and based on the lecturers. 
The distribution of the population and sample can be seen in Table 1 below. 

 
Table 1. Population and Research Sample 
    

 Lecturers Class Sum of Students 

 Abdul Zahir, S.Pd., M.Pd. 
5H 40 
5I 38 
5J 37 

 Akramunnisa, S.Pd., M.Pd. 5K 33 

 Muhammad Idham Rusdi, S.T., M.Kom. 5M 39 
5N 36 

 Muslimin, S.Pd., M.Pd. 
5E 39 
5L 12 
5Q 11 

 Nirsal, S.Kom., M.Pd. 5F 38 

 Ruhamah, S.Kom., M.Kom. 
5A 38 
5B 37 
5C 40 

 Rusmala, S.Kom., M.Kom. 5D 40 

 Solmin Pembonan, S.Kom., M.Cs. 
5G 40 
5O 36 
5P 18 

 
This study's primary data source is student learning outcomes, which are contained in the results 

sheet printed by the Management Information System (SIM) of Cokroaminoto Palopo University. The 
only documentation is the data technique in this study. This document is in the form of a lecturer's 
score and then printed by the SIM. 

The data analysis used in this research is quantitative data analysis. There are two types of 
quantitative data analysis used. The first analysis used descriptive statistical analysis to describe the 
number, frequency, mean, and percentage value in each class. 

The second analysis uses comparative quantitative statistical analysis. This analysis is used to see 
whether there are differences in student learning outcomes in the Computer Security course based on 
class and lecturers. This analysis is also used to test the hypothesis. 
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3. Result and Discussion 
Research data in the form of learning outcomes documents are the scores issued by the teaching 
faculty then entered in the SIM UNCP and then printed by the SIM UNCP. All data in the form of 
learning outcomes documents obtained from the SIM. The research data can be seen in Table 2 below. 
 

Table 2. Data on Learning Outcomes in Computer Security courses by class 
 

 Class 
Value Sum of 

Students A  B+  B  C+  C  D  E  

 5A  8  17  3  3  2  2  3  38  

 5B  11  17  7  0  1  0  1  37  

 5C  8  18  10  2  1  0  1  40  

 5D  0  31  4  5  0  0  0  40  

 5E  23  8  3  0  0  0  5  39  

 5F  35  0  0  0  1  0  2  38  

 5G  30  10  0  0  0  0  0  40  

 5H  10  8  17  1  0  1  3  40  

 5I  13  9  9  1  2  0  4  38  

 5J  19  14  3  0  0  0  1  37  

 5K  10  12  7  2  0  0  2  33  

 5L  7  4  0  0  0  0  1  12  

 5M  29  8  1  0  1  0  0  39  

 5N  19  14  0  0  1  0  2  36  

 5O  15  5  1  2  2  3  8  36  

 5P  3  1  0  5  0  0  9  18  

 5Q  9  2  0  0  0  0  0  11  

 
The descriptive data above illustrates that eight lecturers teach the Computer Security course. Each 

lecturer has a different number of classes taught, and three lecturers teach only 1 class each. The 
number of students in each class is different. For example, four classes are totalling 40 people and 
three classes with only a dozen students. 
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Table 3. Data on Learning Outcomes in Computer Security courses Based on Lecturers 
 

 Lecturers 
Value Sum of 

Students A  B+  B  C+  C  D  E  

 Abdul Zahir, S.Pd., M.Pd.   42 31 29 2 2 1 8 115 

 Akramunnisa, S.Pd., M.Pd. 10 12 7 2 0 0 2 33 

 Muhammad Idham Rusdi, 
S.T., M.Kom 

48 22 1 0 2 0 2 75  

 Muslimin, S.Pd., M.Pd. 39 14 3 0 0 0 6 62 

 Nirsal, S.Kom., M.Pd.   35 0 0 0 1 0 2 38  

 Ruhamah, S.Kom., M.Kom. 27 52 20 5 4 2 5 115  

 Rusmala, S.Kom., M.Kom. 0 31 4 5 0 0 0 40  

 Solmin Pembonan, S.Kom., 
M.Cs.   

48 16 1 7 2 3 17 94  

 
First Hypothesis Test 

Comparisons involving more than two variables using parametric statistics will be analyzed using 
One Way Analysis of Variants (Anova). After the data is processed, it turns out that one of the test 
requirements for analysis is not fulfilled. The variance between groups must be homogeneous and not 
fulfilled. Because it does not meet the requirements for using parametric statistical analysis, the 
analysis uses the non-parametric statistical analysis of the Kruskal Wallis test. The Kruskal Wallis test 
in this study was carried out using the SPSS application. 

 
Table 4. Kruskal Wallis Test Results 
  

 Hasil belajar 
MK Keamanan 
Komputer 

Chi-square 177.481 
df 16 

Asymp. Sig. .000 
 

Based on the test results shown in table 4 above, it is known that the Asymp price. Sig of 0,000. 
This means that the test results are smaller than the significance (0.000 <0.005). From this, it can be 
concluded that there is a significant difference in student learning outcomes in the Computer Security 
course based on class (H0 is rejected, H1 is accepted). Thus the student scores in Computer Security 
courses in Class A, Class B, Class C, Class D, Class E, Class F, Class G, Class H, Class I, Class J, 
Class K, Class L, Class M, Class N, Class O, Class P and Class Q are different. 
Second Hypothesis Test 

Comparisons involving more than two variables using parametric statistics will be analyzed using 
One Way Analysis of Variants (Anova). After the data is processed, it turns out that one of the test 
requirements for analysis is not fulfilled. The variance between groups must be homogeneous and not 
fulfilled. Because it does not meet the requirements for using parametric statistical analysis, the 
analysis uses the non-parametric statistical analysis of the Kruskal Wallis test. The Kruskal Wallis test 
in this study was carried out using the SPSS application. 
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Table 5. Kruskal Wallis Test Results 
  

 Hasil belajar 
MK Keamanan 
Komputer 

N 572 
df 7 

Asymp. Sig. .000 
 

Based on the test results shown in table 5 above, the Asymp price is known. Sig of 0,000. This 
means that the test results are smaller than the significance (0.000 <0.005). From this, it can be 
concluded that there is a significant difference in student learning outcomes in the Computer Security 
course based on the lecturer (H0 rejected, H1 accepted). Thus the student scores of the Computer 
Security course in the class taught by Abdul Zahir, S.Pd., M.Pd., the class taught by Akramunnisa, 
S.Pd., M.Pd., the class taught by Muhammad Idham Rusdi, ST, M.Kom., A class taught by Muslimin, 
S.Pd., M.Pd., a class taught by Nirsal, S.Kom., M.Pd., a class taught by Ruhama, S.Kom., M.Kom., 
The class taught by Rusmala, S.Kom., M.Kom., And the class taught by Solmin Pembonan, S.Kom., 
M.Cs. Different. 

The Computer Security course is a compulsory subject in the Informatics Study Program, Faculty 
of Computer Engineering, Cokroaminoto Palopo University (FTKOM UNCP). The 17 available 
classes mean that each class is independent or not dependent. Each class with a different number of 
students plus eight different lecturers teach in several classes indicates that student learning outcomes 
in the Computer Security course are different. This is reinforced by descriptive data, as shown in table 
2. 

Descriptively as described earlier, there are differences in student learning outcomes in the 
Computer Security course based on class, and there are differences in student learning outcomes in the 
Computer Security course based on the lecturer who teaches the course. Hypothesis testing carried out 
on the two hypotheses proposed using a comparative statistical approach shows significant differences 
in student learning outcomes in the Computer Security course regarding comparisons between classes 
and comparisons between lecturers. 

This study's first hypothesis is that there are significant differences in student learning outcomes in 
Computer Security courses based on class. Based on the Mean Rank obtained from calculations using 
SPSS, the average rank of class G is higher than the average rank of other classes. The average rating 
of class P is lower than the average rating of other classes. Whether all of these differences are 
statistically significant, then this is where the Kruskall Wallis test plays a role, which is to measure 
statistically whether the difference in average rankings is significant or not. 

Based on the test results shown in table 4 above, it is known that the Asymp price. Sig of 0,000. 
This means that the test results are smaller than the significance (0.000 <0.005). From this, it can be 
concluded that there is a significant difference in student learning outcomes in the Computer Security 
course based on class (H0 is rejected, H1 is accepted). The calculation of whether there is a difference 
in student learning outcomes in the Computer Security course based on class, both using descriptive 
statistical approaches and comparative statistics, shows the test results showing significant differences 
in student learning outcomes in the Computer Security course on class. 

The second hypothesis in this study is that there is a significant difference in student learning 
outcomes in the Computer Security course based on the lecturer who teaches the course. Based on the 
Mean Rank obtained from calculations using SPSS, the average rank of Nirsal, S.Kom., M.Pd. 
Lecturers are higher than the average ranking of other lecturers—Rusmala, S.Kom., M.Kom. Lecturers 
are lower than the average ranking of other lecturers. Whether all of these differences are statistically 
significant, then this is where the Kruskall Wallis test plays a role, which is to measure statistically 
whether the difference in average rankings is significant or not. 
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Based on the test results shown in table 5 above, the Asymp price is known. Sig of 0,000. This 
means that the test results are smaller than the significance (0.000 <0.005). From this, it can be 
concluded that there is a significant difference in student learning outcomes in the Computer Security 
course based on the lecturer (H0 rejected, H1 accepted). The difference in lecturers who teaches will 
also contribute greatly to the differences in student learning outcomes in the Computer Security 
course. The teaching faculty factor is one of the external factors that affect student learning outcomes. 
Muchoyar et al. (2013) revealed that teachers' quality (teaching staff) made a major contribution to 
student learning outcomes. Rosdiana (2013) and Darojat, Evayenny, and Ahmad (2019). reinforces 
many expert opinions in their research that the higher their competence, the higher their learning 
outcomes. 

The Computer Security course taught by eight lecturers and each lecturer with a different academic 
background requires that there will be differences in learning outcomes in each student and the class 
he is teaching. Regarding the potential, learning methods and quality of teaching lecturers, it is 
necessary to study further how much influence it has on student learning outcomes. 

4. Conclusion 
Based on the research results, the following conclusions can be drawn: 
1. Class 5F is the class with the highest A percentage score and class 5D is a class with low learning 
outcomes, indicating that no student gets a grade. The highest B + score was obtained in class 5D and 
class 5F, none of the students, got a B + grade. Class 5H is the class that gets the most B scores 
compared to other classes, and there are six classes (class 5F, class 5G, class 5L, class 5N, class 5P 
and class 5Q) where none of the students gets a B grade. There are nine classes (class 5B, class 5E, 
class 5F, class 5G, class 5J, class 5L, class 5M, class 5N, and class 5Q) where none of the students 
gets a C + score. The highest percentage who got a C grade was class O, and there were nine classes 
(class 5D, class 5E, class 5G, class 5H, class 5J, class 5K, class 5L, class 5P and class 5Q) where none 
of the students got a C grade. Class O is the highest class in terms of the percentage of students getting 
a D grade followed by class 5A and class 5H, while in other classes none of the students gets a D 
grade. Students in class P mostly obtain the E (error) score, and there are four classes (class 5D, class 
5G, class 5M and class 5Q). 
2. Nirsal, S.Kom., M.Pd. Amounting to and at least given by Rusmala, S.Kom., M.Kom. Rusmala, 
S.Kom., M.Kom., And the lowest were Nirsal, S.Kom., M.Pd. Abdul Zahir, S.Pd., M.Pd., was the 
lecturer who gave the most B scores while Nirsal, S.Kom., M.Pd gave the lowest. Solmin Pembonan, 
S.Kom., M.Cs., the highest percentage gave C + scores to students, and three lecturers did not give C 
+ scores to their students (Muhammad Idham Rusdi, ST, M.Kom., Muslimin, S.Pd., M.Pd. and Nirsal, 
S.Kom., M.Pd.). The highest percentage of C scores was given by Ruhamah, S.Kom., M.Kom., And 
three lecturers did not give C scores to their students (Akramunnisa, S.Pd., M.Pd., M.Kom., Muslimin, 
S . Pd. And Rusmala, S.Kom., M.Kom.). Only three lecturers gave D scores with the highest 
percentage given by Solmin Pembonan, S.Kom., M.Cs., Ruhamah, S.Kom., M.Kom And Abdul Zahir, 
S.Pd., M.Pd. The highest percentage of E scores was given by Solmin Pembonan, S.Kom., M.Cs., and 
only Rusmala, S.Kom., M.Kom., Who did not give E scores to the students he taught. 
3. There is a significant difference in student learning outcomes in the Computer Security course based 
on class and based on the lecturer who teaches the course. 
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Abstract. Various community services have implemented Information and Communication Technology. 
In connection with the implementation of information and communication technology-based learning, 
especially the use of e-learning as an alternative media for learning, schools need to carry out needs 
analysis, prepare the necessary needs, design learning models and develop them. Web-based learning is 
one of the methods and technologies used in distance learning. In Web-Based learning, the delivery and 
access of teaching materials is carried out through electronic media using a Web server to deliver 
material, a Web browser to access subject matter, and TCP / IP (Transmission Control Protocol / Internet 
Protocol) and HTTP (Hyper Text Transfer Protocol) as protocol for communication. This Web-Based 
Distance Learning System refers to the use of internet technology media to obtain a broader way of 
enhancing the quality of knowledge and its performance. The development of computers and electronic 
communication media has removed the boundaries of time and space. So that students can gain 
knowledge anytime and anywhere. 

1. Introduction 
The Covid-19 pandemic causes the learning process to be carried out from home. Students and 
educators carry out learning activities from home. This condition is certainly a challenge in itself for 
students and educators. Students and educators must communicate well through the agreed media. 
According to the agreed schedule, a learning meeting was held. Interaction occurs between educators 
and students. Based on the observations made by the writer, at first the learning activities went well. 
The delivery of teaching materials carried out by educators went well. But for certain learning there 
were obstacles that caused discomfort. The delivery of the material feels less than optimal, because the 
media used is too narrow [1] [2]. 

The delivery of materials, especially those based on information technology, encountered 
obstacles. Students admit that they do not fully understand the teaching material delivered by the 
teacher. This was proven when the final exam was carried out, many students were unable to complete 
the material being tested. When asked, it turned out that the problem lay in the medium for delivering 
teaching materials, which was not too broad in scope. Based on observations, the teacher only 
conveyed the percentage and explained. There is no direct practice to solve problems that become 
teaching materials. So students expect a specific explanation and practice to solve problems. Not only 
limited to explanation through percentage media [3] [4].  
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The above conditions must be found a solution. The Covid-19 pandemic should not turn off 
creativity. Not only Indonesia, but the whole world is also faced with the challenges of this Covid-19 
pandemic. Changes in the context of the use of teaching media are part of the role and function of 
education. We are currently in the Industrial Revolution 4.0 Era. This era is closely related to the 
condition of education, especially solutions to media problems for learning. The implementation of 
education 4.0 requires new skills so that the preparation of human resources as graduates has 
competencies in accordance with technological developments. Therefore, new innovations must be 
raised to educate students to become skilled and ready-to-use people [5] [6].  

The development of technology has been very advanced, especially in computerized technology 
which is widely used by humans to help provide solutions to existing problems and to streamline the 
time for carrying out activities in all aspects and layers. Computerized technology is felt to be able to 
do the job quickly. This technology is also very superior in terms of appearance and level of 
effectiveness that is very accurate, where the technology that is owned has very many parts. The 
combination of the context of website-based technology and multimedia can produce interesting 
teaching materials. Where with a combination of the two, many interesting displays can be displayed 
[7] [8]. The combination of the two computerized-based technologies above can be realized with a 
Web-based learning model. Web-based learning is a method and technology used in distance learning. 
Multimedia applications are used in making interface designs that can be used as media in building 
multimedia displays that will be used as learning tools. With a combination of the two the teaching 
media will change to be more interactive and contain more communicative content.  

The combination of web and multimedia using visual communication design, teaching media 
will have the ability to package teaching material information to be more attractive [9] [10]. Learning 
System Web-based learning refers to the use of internet technology media to get a broader way of 
enhancing the quality of knowledge and its performance. The development of computers and 
electronic communication media has removed the boundaries of time and space. So that students can 
gain knowledge anytime and anywhere. With a combination of technology, the learning media that is 
formed will be more attractive and insightful. So that educators will be more assisted in delivering 
teaching materials. Students are also faster in capturing the learning material presented. Thus the 
interaction will be more communicative [11] [12] [13].   

  

2. Experimental Method 
Web base learning is learning that requires technology tools, especially information technology such 
as computers and internet access. In practice, web-based learning utilizes internet facilities as a 
medium for delivering learning information (materials) such as websites, e-mails, mailing lists, and 
news groups. The use of web based learning technology in a planned manner has proven to make a 
significant contribution to the world of education, despite the advantages and disadvantages of web 
base learning technology. Based on the media and the level of interactivity of the web based learning 
to be built, the identified Web based learning consists of  [9] : 

1. Text and Graphics    
Text and graphics in the form of learning materials on the web and students can access them 
easily. 

2. Interactive   
Has a higher level of interactivity. equipped with training facilities or self-tests, text entry, 
column matching, and others. 

3. Interactive Multimedia   
Creating real-time interactions between educators and students through audio and video 
streaming, interactive web discussions, and even audio / video desktop conferences. It is 
expected to cover all teaching and learning conditions in face-to-face classes. 
Learning media is built using a web-based programming language and multimedia-based 

applications. The programming languages used are PHP and multimedia applications such as flash and 
camtasia are used. The learning media that was built contained visual studio 2010 teaching materials. 
The steps for developing learning media were:  
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Figure 1. Steps to build learning media 

 
 

To apply the web-based learning model in the media that is built there are also several steps that 
must be taken. The steps include : 

 

 
Figure 2. Application of Web Based Learning 

 
The diagram form of the teaching media that is built is : 
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Figure 3. Menu Order in App View 
 

3. Result and Discussion 

3.1 Result 
The following is a display of the application that was built, depicted in the form of building units. As 
an illustration of the application to be built. The diagram displays as follows : 
 

 
Figure 4. Overall Application Views 

 
 Next is the implementation result of the application being built. Where the application that is 
built is interactive, which makes it easier for users in this case educators to deliver material to 
students. The results of the implementation of the applications built are : 

1. Main menu display 
The menu page is the main page that appears when running the web learning program. Where the 
main menu page is an introductory menu from other menus on this learning web. Here is a 
display of the main menu page : 
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Figure 5. Main menu display 

 
 

2.  Participant List Menu Display 
From the main menu page, the register menu is displayed. So that users can click the register 
menu from the main menu page. After clicking, the register menu will appear.   
 

 
Figure 6. Participant List Menu Display 

 
 

3.  Learning Materials Menu Page Display 
This page will appear if the user has logged in correctly by filling in the user name and 
password on the login form on each menu page.   

 
Figure 6. Learning Materials Menu Page Display 

 
3.2 Discussion 
The materials that are displayed as learning, the user can freely choose the material he wants, for 
example Learning 1, and so on. If one of the learning titles is clicked, for example Learning 1 is 
clicked, it will display the learning video tutorial and the Download menu. From this menu the user 
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can play videos and download videos selected by the user. After playing the learning material video, 
the user can also download the material. So that it can be repeated and played on another computer.  

The trial involved students when the assessment was carried out, students gave a score of 94, 
84% (Very Good). Based on the observations made by the author, when web-based learning media are 
applied in the learning activity process, students really enjoy the learning activity process carried out. 
When evaluating in the form of questions and exercises, students are very enthusiastic in answering 
and working on practice questions in accordance with the teaching material presented. 
 

4. Coclusion 
The author can draw the following conclusions : 
1. Students can use this learning media as a reference in obtaining information about Visual Studio 

2010 learning. 
2. The procedure for implementing learning runs more optimally. In the learning media application, 

information on how to use learning media is provided. So, it can be a reference for anyone who 
wants to know Visual Studio 2010. 

3. Learning media provide interactive menus making it easier for users to use.  
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Abstract. This study aims to determine the description of students' learning motivation using 
the ice breaking giving strategy in thematic learning. This research is a descriptive study using 
a quantitative approach. This research was conducted in grade II SDN 272 Parahua, East Luwu 
Regency, South Sulawesi. Respondents in this study were all students of class II SDN 272 
Parahua, totaling 36 students. The data collection technique used in this study is the non-test 
technique. Data collection was carried out using a questionnaire instrument to measure the 
level of learning motivation. The questionnaire was filled out after the implementation of the 
ice breaking giving strategy in learning activities. The data obtained from the results of filling 
out the questionnaire by respondeh was then analyzed using percentage descriptive data 
analysis techniques. The results showed 1 student was in the category of having very high 
learning motivation with a percentage of 2.78%, 24 students were in the category of having 
high learning motivation with a percentage of 66.67%, 11 students were in the category of 
having moderate learning motivation with a percentage of 30.56 %, and none of the students 
are in the category of having low and very low learning motivation.   

1. Introduction 
Education is an important basis for the progress of a nation, because with education a nation will 

make progress, both in the development of human resources and in the management of natural 
resources. Education is a system consisting of several components. The first component is input 
consisting of students and teachers as educators, the second component is the process that is influenced 
by the environment and teaching instruments, the third component is the result which is the impact of 
the interaction between educators and students supported by the process. 

It is through the educational process that each individual has an awareness of his / her 
appreciation of their existence in the midst of society and even to the natural environment around them 
as a whole. The educational process is a mobility activity for all educational components that leads to 
the achievement of educational goals. The objectives of national education have been mandated in the 
fourth paragraph of the 1945 Constitution. This shows that the Indonesian nation is the nation to get 
education. Through education, the Indonesian people are expected to be able to produce smart, strong 
and character generations in order to increase the quality of human resources through the learning 
process. 
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Learning is a process that greatly influences learning outcomes and changes in behavior. learning 
will run well and smoothly if students are interested in what is being learned. One of the lessons taught 
in elementary schools is thematic learning. Thematic learning is an integrated learning model that uses 
themes to link several subjects so that it can provide meaningful experiences for students (Ibadullah 
Malawi and Ani Kadarwati, 2014). Students' interest in the material being studied will motivate 
students to learn in learning the material being taught. 

According to Brophy (in Petri Reni Sasmita, Saiful Rachman, Zainal Hartoyo, 2018) Motivation 
to learn is the tendency of students to carry out meaningful and useful academic activities and try to 
get academic benefits from these academic activities. Meanwhile, according to Yusvidha Ernata 
(2017) learning motivation is the overall psychological driving force within students that creates 
learning activities, ensures the continuity of learning activities and provides direction for learning 
activities in order to achieve a goal. Furthermore, according to Maria Cleopatra (2015) learning 
motivation is learning motivation is a motivation to change energy, taste, and stimulation for the 
purpose of learning. Motivation to learn according to Karunia Eka Lestari (2014) can be measured by 
the following indicators (1) the existence of motivation and learning needs; (2) shows concern and 
interest in the tasks given; (3) diligent in facing the task; (4) resilient in facing adversity; (5) the desire 
and desire to succeed. 

According the various opinions that have been described, it can be concluded that learning 
motivation is an impulse that arises from within to learn and achieve these learning goals. Student 
motivation to learn is very important in achieving successful learning. With student learning 
motivation, students will easily recognize and understand the material being studied. Students will be 
more interested in expressing their opinions, more courageous to appear, sincere, enthusiastic in the 
learning process, and have a higher curiosity about the material being studied. On the other hand, 
students who do not have motivation to learn usually have less attention in the learning process, do not 
mean it, are not enthusiastic, do not dare to appear, and are afraid to ask questions. 

Generating student motivation is the teacher's job. Teachers must know the appropriate learning 
strategies to improve student learning motivation. According to Sri Anita (2007: 1.3) learning 
strategies can be interpreted as patterns of learning activities that are selected and used by the teacher 
contextually, according to student characteristics, school conditions, the surrounding environment and 
formulated specific learning objectives. Meanwhile, according to Heni Mularsih (2010) the learning 
strategy is a plan in order to help students in their learning efforts to achieve each of their learning 
goals. As a teacher, he must innovate to create an active, creative and innovative learning atmosphere. 
So it is necessary to present an ice beaking giving strategy as a way to attract students' learning 
motivation in participating in learning. 

According to Linda (2019), ice making is an activity to break the ice to change negative moods 
and mindsets into positive, fun and uplifting moods. Meanwhile, according to Mahfud (in Sunarto, 
2012: 3) ice breaking is a small activity in an event that aims to make participants get to know other 
participants and feel comfortable with their new environment. Furthermore, according to Riya Sussana 
and Dedy Hidayatullah Alarifin (2014), ice breaking is an activity carried out to dissolve the boring, 
stiff, and passive learning atmosphere into learning activities that are fun, refreshing, active and 
generate motivation to learn more passionately.  

Based on the opinion that has been described, it can be concluded that ice breakig is an activity 
intended to generate motivation or interest as well as a dynamic, enthusiastic, and enthusiastic learning 
atmosphere so that it creates a pleasant learning condition, namely learning and playing. With the 
innovation regarding ice breaking giving in learning, students' learning motivation, which was 
previously low, will be better and increase through the ice breaking giving game, it is hoped that the 
atmosphere in the learning process will be fun. 

Based on the description above, the researcher conducted a study entitled "Descriptions of 
Student's Learning Motivation Using the Ice Breaking Giving Strategy" to determine a description of 
the level of student learning motivation using the ice breaking giving strategy.  
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2. Method 
This research is a descriptive study using a quantitative approach. This research was conducted in 

class II SDN 272 Parahua, East Luwu Regency, South Sulawesi. Respondents in this study were all 
students of class II SDN 272 Parahua, totaling 36 students. The data collection technique used in this 
study is the non-test technique. Data collection was carried out using a questionnaire instrument to 
measure learning motivation. The indicators of learning motivation measured in this study were (1) the 
existence of motivation and learning needs; (2) shows concern and interest in the tasks given; (3) 
diligent in facing the task; (4) resilient in facing adversity; (5) the desire and desire to succeed. The 
questionnaire was filled out after the implementation of the ice breaking giving strategy. 

The data analysis technique used is the percentage descriptive data analysis technique to describe 
the research phenomenon on student learning motivation using the ice breaking giving strategy. The 
formula used is the formula developed by Ali (in Angga Sucitra Hendrayana, 2014) as follows: 

P= !
"

 x 100% 
P = Percentage of value obtained 
p  = The total score obtained 
N = The sum of all ideal values is sought by the number of items multiplied by the ideal value of 

each item 
 
The quantitative results of the calculation using the formula are then modified and interpreted in 

qualitative sentences. The steps to determine the level of these criteria are carried out in the following 
manner: 

1. Set the maximum percentage, namely (5: 5) x 100% = 100% 
2. Set the minimum percentage, namely (1: 5) x 100% = 20% 
3. Setting the percentage range, the percentage range is obtained by reducing the highest 

percentage (100%) to the lowest percentage (20%), namely 80% 
4. Determining the length of the percentage interval class The length of the percentage interval 

class is obtained by dividing the percentage range by the number of criteria. The number of 
criteria used is a number of five criteria, namely very high, high, medium, low, very low so 
that the percentage interval class length is 80%: 5 = 16%. 

5. Setting the criteria level 
 
Based on the results of calculations with these stages. The level of assessment criteria for the level 

of learning motivation can be seen in the following table: 
 

Table 1. Criteria for the level of student learning motivation 
Interval  Criteria 
85% - 100% Very high 
69% - 84% High 
53% - 68% Moderate 
37% - 52% Low 
20% - 36% Very low 

 
The criteria for assessing the level of learning motivation in table 1 can make it easier for 

researchers to determine the level of learning motivation using the ice breaking giving strategy. 

3. Result and Discussion 
The data description in this research is in the form of the average score, maximum value, 

minimum value, median value, mode value, standard deviation value, and data variance. The following 
are the results of descriptive statistics on the value of student learning motivation using the ice 
breaking giving strategy: 
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Table 2. Descriptive statistics of students' learning motivation values 
 Nilai  
Number of respondents 36 
Median 71,5 
Mode 78 
Average value 72,2 
Lowest score 63 
The highest score 88io 
Standard deviation 6,1 
Data variance 37,4  
 

Based on the descriptive statistical table of students' learning motivation values above, the median 
value (Md) is 71,5 the mode value (Mo) is 78, the average value (x) 72,2  the lowest value (Min) is 63, 
the highest value (Max) 88, in order to obtain the standard value of variation (SD) 6,1 and data 
variance (S2) 37.4. 

After obtaining descriptive statistical data on the value of student learning motivation then the 
data were analyzed using percentage descriptive analysis. Following are the results of the analysis of 
the value of student learning motivation. 

 
Table 3. The results of the analysis of the level of student learning motivation 

Interval 
Student’s learning motivation 

Frequency Percentage Information   
85% - 100% 1 2,78% Very high 
69% - 84% 24 66,67% High 
53% - 68% 11 30,56% Moderate 
37% - 52% 0 0% Low 
20% - 36% 0 0% Very low 

 
Based on the table of results of the analysis of the level of student learning motivation above, the 

data obtained from students who have very high learning motivation are 1 person with a percentage of 
2.78%, students who have high learning motivation are 24 people with a percentage of 66.67%, 
students who have learning motivation moderate amounted to 11 people with a percentage of 30.56%, 
and none of the students had low and very low motivation to learn. This shows that the ice breaking 
giving strategy is very effective in the learning process to increase student motivation 
Figure 1 shows that the results data in measuring oil viscosity. Please put the results of your research 
in the form of narration completed with figure or picture when it is needed. Add discussion to your 
research results accomplished with referring to adequate relevant source.  

 
Figure 1. The histogram of students' motivation level 
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4. Conclusion 
 
Based on the research results that have been stated, it can be concluded that, of the 36 student 
respondents, 1 student is in the category of having very high learning motivation with a percentage of 
2.78%, 24 students are in the category of having high learning motivation with a percentage of 
66.67%, 11 students are in the category of having moderate learning motivation with a percentage of 
30.56%, and none of the students are in the category of having low and very low learning motivation. 
This shows that the ice breaking giving strategy is very effective in the learning process to increase 
student motivation. The use of the ice breaking giving strategy can be an alternative choice of learning 
strategies in an effort to increase student motivation.  
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Abstract. Education problems in Indonesia are rooted in four main crises: quality, relevance, 
elitism, and management. Various quantitative indicators are presented regarding the four issues 
above, including comparative analysis comparing the educational situation between countries in 
the Asian region. The national education system law states that Islamic education is a sub-system 
of national education. The fundamental paradigms in the Islamic education system include: (1) 
Islam lays out the principles of curriculum, strategy, and educational objectives based on Islamic 
aqidah. (2) Education should be directed towards the development of faith. (3) Education is 
intended to awaken and direct the good potentials that exist in every human being in harmony 
with human nature and minimize the bad aspects. Islamic education is urged to innovate not only 
in curriculum aspects and management devices, but also its operational strategies and tactics. 
Keywords: Law, Policy, Islamic Education, Strategy 

1. Introduction 
Education is in fact an effort to bequeath value, which will be the helper and determinant of mankind 

in living life, and at the same time to improve the fate and civilization of mankind [1]. Without education, 
human beings today are no different from the generations of human beings of the past, who compared 
to today's human beings, lagging behind both the quality of life and the process of differentiation [2]. In 
extremes it can be said, that the backward or good civilization of a society, a nation, will be determined 
by how the education carried out by the people of the nation [3].   

Reform in Indonesia seems to be the light of dreams that will provide many life changes for this 
nation, especially in the education sector. However, what happened later, precisely education in 
Indonesia is increasingly becoming a new problem, namely the birth of ambiguity in the education 
wilyah that continues to run in Indonesia. The ironic condition of education is about the goal setting that 
the education system wants to achieve (peraturan.bkpm.go.id). The real picture is the birth of a type of 
mechanic student where each student has been positioned on market orientation so that education is no 
longer based on the science and talent needs of learners. In addition, the emergence of educational space 
mythology is confirmed by educational rituals. That is, the nation's children are faced with competition 
rituals, selection of favorite schools, money-making "offerings", the wearing of new uniforms, the 
purchase of "potions" of new package books, and a myriad of other rituals [4]. Emerging, ambiguity of 
the government's actual policy as the manager of the potential of the nation's children, but the 
government instead became the custodian of the myth of education. The government confidently chose 
a position more in favor of elite kelangan, then appeared adigium education auction [3]. 
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In general, education problems in Indonesia, rooted in four main crises namely quality, relevance, 
elitism, and management [5]. Various quantitative indicators are presented regarding the four issues 
above, including comparative analysis comparing the educational situation between countries in the 
Asian region [6]. These four problems are big, fundamental, and multidimensional, making it difficult 
to find the root end of the solution [7], [8]. This problem occurs in education in general in Indonesia, 
including Islamic education which is considered to be even greater problem  

Islamic education is also confronted and caught up in the same problem, even if observed and later 
concluded islamic education is stuck in decline, backwardness, helplessness, and poverty, as is 
experienced by most Islamic countries and communities compared to those who are non-Islamic. Let's 
just say, Islamic education is stuck in an unfinished circle that is the question of quality demands, 
relevance to needs, changing times, and even education when given "Islamic frills", considered to 
connotate setbacks and backwardness, although now gradually many among Islamic educational 
institutions have shown progress. But Islamic education is always considered to be in the second row or 
marginal position in the national education system in Indonesia.  

The national education system law states that Islamic education is a sub-system of national education. 
So the education system is one that humanizes people, but education has many faces, traits, types and 
levels [family education, schools, communities, boarding schools, madrasahs, diploma programs, high 
schools, institutions, universities, etc.], and the nature of education is to develop human dignity and 
dignity, humanize people to truly be able to become caliphs. 

Islamic education becomes one in the national education system, but the predicates of backwardness 
and setbacks remain attached to it, even Islamic education is often "crowned" only for the benefit of the 
poor or poor [9]. In addition, Islamic education is used as a medium to promote exclusive people, 
fanatics, and even in the very sad behavior that is "terrorism-pun" is considered to come from Islamic 
educational institutions, because in reality some Islamic educational institutions are "considered" as the 
place of the group's origination [10], [11].Although this "assumption" is wrong and can be rejected, 
because there are no Islamic educational institutions that aim to promote or print such groups of people. 
But the reality in society is a lot of violent behavior in the name of Islam is there something wrong in 
the system, process, and orientation of Islamic education. This is a reality that has been faced by Islamic 
educational institutions in Indonesia. Therefore, the demands of the community as users of Islamic 
education so that there are efforts to organize and modernize the Islamic education system and process 
in order to become a quality education, relevant, and able to answer changes to improve the quality of 
Indonesian people. Thus, the structuring of Islamic education models, systems and processes in 
Indonesia is inevitable, to answer the demand from the unstoppable currents of globalization and answer 
the predicates of backwardness and setbacks that are always attached to Islamic education. Islamic 
education development strategies should be chosen from the most urgent educational activities, in a 
flashlight position that will be the basic capital for further structuring and development efforts [12]. Let's 
just say, changes in religion, vision, mission, objectives, funds, and up to educational programs that are 
in accordance with the demands of life change in this country, such as: changes in the education 
curriculum in a directed and continuous way in order to keep up with changes in science and technology 
[13]. 

The development of Islamic education as part of National Education, there needs to be a policy that 
favors Islamic education, the government is expected to treat with the same treatment between Islamic 
education and public education [5]. So that with a good Islamic education policy can help Islamic 
education in Indonesia in solving various problems of life, nation and country.  

2. Education and Policy 
Etymologically the policy is the translation of the word policy in English. The education policy is a 
translation of educational policy which is a merger between Education and Policy. Policy means the 
rules that should and should be followed indiscriminately, binding to whoever is meant to be bound by 
the policy [10]. 
Policies are often equated with terms such as politics, programs, decisions, laws, rules, provisions, 
agreements, conventions, and strategic plans [14]. In fact, with the same definition among policymakers, 
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policy experts, and the public who know about it will not be a rigid problem. However, to further clarify 
it for everyone who will be related to the policy, then it would be nice to understand the definition of 
policy. Here is the definition of policy. United Nations (1975) : 

The definition of education policy as it is can be interpreted through the following statements. "Carter 
V. Good states, Educational policy is judgment, derived from some system of values and some 
assessment of situational factors, operating within institutionalized adecation as a general plan for 
guiding decisions regarding the means of attaining educational desired objectives."The understanding 
of the above statement is that education policy is an assessment of the value system and factors of 
situational needs, operated in an institution as general planning for guidance in making decisions, so 
that the desired educational objectives can be achieved. Other interesting things can be heard in a 
Japanese constitution, namely the Education Law enacted in 1947. The principles of the law are 1) 
Principles of Legalism, 2) Democratic Administrative Principles, 3) Principles of Neutrality, 4) 
Principles of Adjustment and Determination of Educational Conditions, and 5) Principles of 
Decentralization as mentioned in the Research and Statistic Planning Division, Ministry of Education, 
Science, Sports and Culture of Japan in 2000. 

The first principle stipulates that management mechanisms are governed by laws and regulations. 
Before World War II the issue of education was decided by imperial rules and the opinions of parliament 
and citizens were ignored. However, after post-war education reform education affairs are governed by 
laws and regulations in parliament. The second principle indicates that the education administration 
system must be built on national consensus and reflects the needs of the community in formulating 
education policies and processes. The third principle guarantees that the authority of education must be 
independent and not influenced and intertensited by political forces. The fourth principle implies that 
central and local authorities have a responsibility to provide equal educational opportunities for all by 
providing adequate educational facilities to achieve educational objectives. The fifth principle states that 
education must be managed based on local government autonomy because education is a function of 
local government [15]. 

From the explanation above, it can be concluded that education policy is a product that serves as a 
guide for legal-neutral education decision making and adapted to the environment of education life in a 
moderate way. In taking into consideration in taking policy there are two things that must be considered, 
firstly the prevailing value system and both situational factors. Considerations that affect the value 
system and situational factors, especially in implementing education will be able to deliver education at 
the end of its objectives. These considerations when formulated can be general planning. And this 
general planning can be used as a guideline in education decision making. 
Education policy has specific characteristics, namely:  

a. Having an educational purpose Education policy must have the goal, but more specifically, that 
it must have a clear and directed educational goal to contribute to education [2]. 

b. Fulfilling the legal-formal aspects of education policy will certainly be enforced, so there needs 
to be fulfillment of the pre-conditions that must be met in order for the education policy to be 
recognized and legally applicable to a region. Thus, the education policy must meet the 
constitutional requirements in accordance with the hierarchy of the constitution that applies in a 
region until it can be declared valid and officially applicable in the region. Thus, a legitimate 
education policy can be raised [16]. 

c. Having the operational concept of education policy as a general guide, of course, must have 
operational benefits in order to be implemented and this is a necessity to clarify the achievement 
of educational objectives to be achieved. Moreover, the need for education policy is a function of 
supporting decision making [12]. 

d. Made by the authorities The education policy must be made by experts in their fields who have 
the authority to do so, so that it does not cause damage to education and the environment outside 
of education.  Education administrators, education institution managers and politicians directly 
related to education are the minimum elements of education policy makers [3], [5].  

e. Can be evaluated  
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The education policy is certainly not missed by the real circumstances to be followed up. If it is 
good, then it is maintained or developed, whereas if it contains errors, then it must be corrected. 
Thus, education policy has character can enable the evaluation of it easily and effectively [17]. 

f. Has systematics  
Education policy is certainly a system, therefore it must have a clear systematics concerning all 
aspects that want to be regulated by it. Systematics is also required to have high effectiveness, 
efficiency and sustainability so that education policy is not pragmatic, discriminatory and fragile 
structure due to a series of facult that are lost or clash with each other. This must be considered 
carefully so that its enforcement will not cause legal defects internally. Then, externally, 
education policy must be in line with other policies; political policy; monetary policy; even 
education policies on it or besides and below [18]. 

3. Islamic Education   
Etymologically, the meaning of Islamic education is represented by the term taklim, and tarbiyah derived 
from the basic words allama and rabba as used in the Qur'an, although in the connotation of the word 
tarbiyah more because it contains the meaning of nurturing, raising and educating as well as containing 
the meaning of teaching (allama) [19]. 

In its implementation, the basis of Islamic education in Indonesia is the Quran and As Sunnah 
(written law), unwritten law and the results of human thought about the law, among others such as 
pancasila, the Constitution of 1945 and its implementation [2]. 

The purpose of education is a condition that is the target of knowledge delivery. This objective is a 
reference and guide for all activities contained in the education system. So, the purpose of education in 
Islam is a conscious, structured, programmed, and systematic effort in order to form human beings who 
have: 
a. Islamic personality This goal is a consequence of a Muslim's faith, namely his firmness in holding 

the identity of his muslim in daily relationships. The identity is seen in two fundamental aspects, 
namely his mindset (aqliyah) and his attitude pattern (nafsiyyah) based on the Islamic aqidah. 
Related to the development of personality in Islam, there are at least three steps of its formation 
efforts as exemplified by the Messenger of Allah, namely (1) instilling the aqidah of Islam to a 
human being in a way that is in accordance with the category of aqidah, namely as aqidah aqliyah; 
aqidah whose beliefs arise from a deep thought process. (2) invite him to always be consistent and 
istiqamah so that the way of thinking and regulating his human tendencies are fixed on the 
foundation of aqidah that he believes. (3) develop personality by always inviting earnest in filling 
his thoughts with Tsaqafah Islamiyah and practicing deeds that are always oriented towards 
carrying out obedience to Allah [20].  

b. Mastering Tsaqafah Islamiyah reliably. 
Islam encourages every Muslim to become a man of knowledge by requiring him to study. The 
knowledge based on the measure of his obligations according to Al Ghazali is divided into two 
categories, namely: (1) science that fardlu 'ain, i.e. must be studied every Muslim, namely islamic 
tsaqafah sciences consisting of konsespsi, ideas, and Islamic laws (fiqh), Arabic, sirah nabawiyah, 
ulumul quran, tahfidzul quran, ulumul hadith, ushul fiqh, etc. (2) science categorized fadlu kifayah, 
usually sciences that include science and technology, as well as applied sciences-skills, such as 
biology, physics, medicine, agriculture, engineering, etc. In relation to Islamic tsaqafah, especially 
Arabic, the Prophet has made Arabic as the language of instruction in education and other important 
affairs, such as diplomatic language and interaction between countries. Thus, every Muslim who is 
not Arab is required to study it. Related to this because of the association of Arabic with the 
language of the Quran and As Sunnah, as well as other Islamic scientific discourses [21] 

c. Mastering applied sciences (science, science, and technology/ PITEK). 
Mastering science and technology is necessary so that Muslims are able to achieve material 
progress so that they can carry out their functions as caliphs on earth with good. Islam establishes 
mastery of design as fardlu kifayah, which is an obligation that must be done by some people if the 
sciences are very necessary people, such as medicine, kimi, physics, aviation industry, biology, 
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engineering, etc. In fact, science consists of two things: knowledge that develops human reason, so 
that it can determine a particular action and knowledge of the deeds itself. With regard to reason, 
God has glorified man with his mind [18].And allah is All-Knowing, All-worlds. God sent down 
the Qur'an and sent His Messenger with Islam so that he would guide people's minds and guide 
them to the right path. On the other hand Islam triggers the sense to be able to master science and 
technology, because the encouragement and command to advance is the fruit of faith. In the book 
of Fathul Kabir, juz III, for example it is known that Rsulullah once sent two of his companions to 
yemen to study the manufacture of weapons muktahir, terutam war equipment named dabbabah, a 
type of tank consisting of thick wood coated with leather and composed of wheels. The Prophet 
understands the benefits of this tool for fighting against the enemy and destroying the enemy's 
fortress.  

d. Have appropriate and effective skills. Islam's great attention to engineering and practical sciences, 
as well as skills is one of the objectives of Islamic education. Mastery of this material skill is a 
demand that must be done by the Ilam people in the framework of the implementation of god's 
mandate. This is indicated by the presence of many nash that hint at the ability to learn general 
science and skills. It is punished as fardlu kifayah. Explanations 3 and 4 can be noted in the 
discussion of Science and position in Islam above [22]. 

Islam is a system that provides solutions to various problems faced by humans [23]. Every solution 
presented by Islam is certainly in harmony with the state of human nature, including the matter of 
education. In Islam, it is the State that is obliged to regulate all aspects related to the education system 
applied, not only issues related to the curriculum, accreditation of schools / PT, teaching methods, and 
teaching materials, but also strives for education to be obtained by the people [24]. With regard to this, 
the Prophet (peace and blessings of Allaah be upon him) instructed in his hadeeth:  

An Imam (caliph / head of state) is the caretaker and regulator of people's affairs and he will be held 
accountable for the affairs of his people. I'm sorry, I'm sorry. Bukhari and Muslim).  

The Prophet's attention to education was evident when he determined that the prisoners of war of 
Badr could be free if they taught readings to ten people of Medina. It's a ransom. The thing he did was 
an obligation that the head of state had to carry out. Take full responsibility for the needs of its people. 
According to Islamic law, the ransom is the right of Baitul Maal (state treasury). This ransom is the 
same value as the release of the prisoner of war of Badr [25]. 

4. Conclusion 
Islamic education becomes part of national education, so Islamic education policy is very dependent on 
national education policy so that Islamic education experts should participate in the process of education 
policy making.  In making policy two things to be aware of, first the prevailing value system, second 
situational factors. National policy should be intended for the welfare of the people in all fields including 
education affairs, the People of Indonesia who are majority Muslims are very dreaming of the quality 
of Islamic education is superior and included in the national education system. 
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Abstract. Physics learning in static fluid material has many theories related to daily life and 
equations of physics, so it requires a teaching material to support the process of learning 
physics to be understood by students well. This research aims to develop a learning media in 
the form of pocketbooks. The research method used in this research is the Research and 
Development method with the ADDIE model (Analysis, Design, Development, 
Implementation, and Evaluation). This research instrument is a pocketbook validation 
assessment sheet. Analysis techniques used are descriptive analysis of the average. This 
research has produced a pocketbook on static fluid material worthy of use based on validation 
from media experts, material experts, and language expert with an average of 86.35% with the 
category "Very Good". This pocketbook can be implemented in physics learning and as 
teaching material for students to learn independently. 

1. Introduction 
Physics is one of the sciences that develops from observing natural symptoms and interactions that 

occur in it [1]. Besides, physics is a science that integrates with the behavior and signs of natural 
phenomena associated with current or current phenomena [2]. Physics subjects can be categorized as 
subjects that are less liked by learners. Learners consider physics a problematic issue during school 
and even more complicated when they reach college [3]. It's all because physics doesn't have to be 
good at math. It has to be good at logic as well. 

From the test results and evaluation of the Programme for International Students Assessment 
(PISA) 2015, students' performance in Indonesia is still relatively low.  Students' average achievement 
score in Indonesia for science, reading, and mathematics get rank at 62.61, and 63 out of 69 countries 
[4]. Based on PISA results, it is known that learners' interest in science lessons is low. 

Based on observations in class XI science MA AL-Kenaniyah Jakarta, students have limited 
technology to support learning in schools. Teachers still use conventional teaching methods so that 
learners get information on the subject matter only from their teachers. Teachers in this school still use 
lecture methods, especially in physics learning, so that students are less interested, easily bored, and 
prefer to do other things such as playing with their friends or falling asleep in class.  Students are less 
active when learning physics in the classroom. Students' learning motivation is also low. 

One of the reasons for learners' low interest and motivation is because the books used are less 
effective. The school book's discussion presents complex theories and a lack of physics applications, 
making students less interested in reading. Textbooks sometimes cannot be used all the time and are 
considered boring and not active to studying by some students [5] [6]. Textbooks should be 

Proc. of the 1st International Conference of Research on Education, Applied Science, Science, and Technology (1st ICREAST), Palopo,
Indonesia, December 21-22, 2020

117



	
	
	
	
	
	

Analysis  

Design 

Development  

a. material analysis 
b. needs analysis 

 

Designing pocketbook 

a. make pocketbook 
b. validation of pocketbook 
c. revision of pocketbook  

interestingly designed so that students will feel comfortable and interested in reading the textbooks 
[7]. Based on this situation, learning media by utilizing pocketbooks is considered useful as reference 
material in physics learning. 

In opinion with Delacrus [8], learning media can  be  concluded  that learning is an effort that 
involves educators and students  to  achieve  curriculum  goals  in  the teaching and learning 
process.One of the learning media suitable is poscketbook. Pocketbook is a small printed book that 
contains information and can be stored in a pocket so easy to carry anywhere [9]. The pocketbook 
aims to update existing teaching materials. Teaching materials that vary in the form of pocketbooks is 
expected to be a solution in the learning process and tailored to learners' needs and will encourage 
learners' effectiveness. Effectiveness of learners' learning outcomes can be maximized due to the use 
of teaching materials that are arranged systematically and interestingly to motivate learners to learn 
independently and create student-centered learning. 

2. Method 
This type of research is Research and Development (R&D) to produce products in the form of physics 
pocketbook development as a medium of physics learning using ADDIE (Analysis, Design, 
Development, Implementation, and Evaluation) models. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Physics Pocket Book Development Design 
 

The analysis stage consists of two steps: performance analysis and needs analysis, including 
material analysis, curriculum analysis, and student analysis. At the design stage, the design for the 
media will be developed. Pocketbook product design includes display, language, size, and materials 
customized by Basic Competencies. The development stage for making pocketbooks. Pocketbook 
making includes product preparation activities by the design of the model. The author also makes 
instruments to measure the performance of pocketbook products. 

Furthermore, several experts have validated pocketbooks, namely, media experts, material experts, 
and linguists. In the development of this pocketbook only until the development stage, the goal is to 
make pocketbook products. Because there is a Covid 19 pandemic,  students can not use pocketbook 
to learning physics. 

3. Result and Discussion 
Physics pocketbook is a printed learning media. The paper format used is A5 format (14.8 cm x 21 
cm). A5 paper is more efficient as a student's handle because its use is more comfortable to carry 
everywhere than other size paper formats. This physics pocketbook uses a background with full color 
and black and white colors in terms of appearance. Pocketbooks use full color because the 
characteristics of high school students liked a more colorful look.  This pocketbook is compiled from 
material sourced from several collections of books used as reference material in the preparation of 
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pocketbook contents with physics material grade XI High School curriculum 2013. The practice 
remains based on core competencies and essential competencies that have been established by the 
2013 curriculum. The table of contents in this pocketbook is made in a complete and systematic order 
so that educators and learners can read it. 
 

          
Figure 2. Display of Cover and Mind Mapping 

 
 The pocketbook cover display is very attractive and full color. in the pocketbook is a concept 
map showing the material outlines of each chapter. The concept map is structured and colored to 
appeal and make it easier for readers (learners and educators) to understand the material's content. 
They are laying out the concept map before the material is intended. Previously, the reader can know 
the general picture of the material's content to be studied easily. 
 

         
Figure 3. Display of Content Pocketbook 

 
 In figure 3 shows the contents of the pocketbook. The material presented is tailored to the basic 
competencies. Physics pocketbook grade XI high school is equipped with examples of questions and 
discussions and practice questions. Examples of questions and discussions to give an overview to 
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learners on the work of training questions. Practice questions consist of two forms of questions, 
namely the question of multiple-choice as many as 10 points of problems and essay questions as many 
as 5 points of the question, can be seen in figure 4. The giving of these questions is intended so that 
learners can know their abilities after studying related materials. 

 
Figure 4. Display of Evaluation in Pocketbook 

 
 After the pocket book is made, the next step is to be tested by experts, namely media experts, 
material experts, and language expert. The results of the expert assessment of the material can be seen 
in table 1. 

Table 1. The Validation Result of Material Expert 
 Result Category 

Material Expert 1 
Material Expert 2 

85,00% 
86,67% 

Very good 
Very good 

The average 85,83% Very good  

 
 Based on material experts' validation test results, obtained results with a minimum value 
obtained based on experts' questionnaire are 85.00% with the excellent category. The maximum value 
obtained is 86.67%, with an excellent category. If averaged, then the score obtained is 85.83%, which 
means that this pocketbook, according to experts, is very good and worthy to be implemented in 
school. 

Table 2. The Validation Result of Media Expert 
 Result Category 

Media Expert 1 
Media Expert 2 

82,25% 
83,67% 

Very good  
Very good 

The average 82.96% Very good 

 
 Based on media experts' validation test results, obtained results with a minimum value obtained 
based on experts' questionnaire are 82.25% with the excellent category. The maximum value obtained 
is 83.67%, with an excellent category. If averaged, then the score obtained is 82.96%, which means 
that this pocketbook, according to experts, is very good and worthy to be implemented in school. 
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Table 3. The Validation Result of Language Expert 
 Result Category 

Language Expert 1 
Language Expert 2 

88,89% 
91,67% 

Very good 
Very good 

Average 90,28% Very good 

 
 Based on laguage experts' validation test results, obtained results with a minimum value 
obtained based on experts' questionnaire are 88.89% with the excellent category. The maximum value 
obtained is 91.67%, with an excellent category. If averaged, then the score obtained is 90.28%, which 
means that this pocketbook, according to experts, is very good and worthy to be implemented in 
school. 
 The use of pocketbook learning media has a vast potential in adding material information to 
learners. The presentation of the book's contents also uses the material concisely and clearly and uses 
language that can be understood easily by the learner.  The contents of the pocketbook contain 
materials, images, and applications of fluid material look like a pocketbook becomes not monotonous 
for students to learn. According to Atsiah et al [10] design of the pocketbook with  variations  of  
images,  letters,  colors that  make  students  motivated  to  read  pocketbook. 
 Pocketbook development, combined with an android-based pocketbook, is one of the 
innovations in pocket bookmaking. This can increase students' interest in learning physics [11]. 
Mulhayatiah [12] added that android-based pocketbooks could improve students' ability to solve 
physics problems. Pocketbook is very flexible and easy to use because the shape is small, so it is easy 
to carry anywhere [13]. The use of pocketbooks can encourage students to learn independently and 
improve students’ learning outcomes [14] [15]. 
 The development of learning media is the determinant of the success of the learning process in 
the classroom [16] [17] [18]. Nowadays, teachers must be able to present creative learning media 
through the development of the era. A suitable learning medium can change students' learning 
motivation and improve their understanding of students' learning concepts [19] [20]. Pocketbooks can 
increase students' independence in learning, thus supporting student-centered learning processes [21]. 
Students can learn independently without having to be accompanied by a teacher. Teachers only as 
facilitators in the learning process [22]. 
 The pocketbook is one of the innovations of physics learning media that presents physics 
materials that are quite clear, dense, and complete. Pocketbooks are different from textbooks in school. 
The advantages of pocketbooks are practical and easy to use, and the display of the contents of the 
book is full of color so that it can attract students to study physics. Learning media can combine in 
physic learning that aims to explain abstract physics materials well understood by students [23]. 
 

4. Coclusion 
Based on the results of and research discussion, it can be concluded that the development of a physics 
pocketbook on static fluid material is feasible to be used and implemented to students. This is 
indicated by the average validation value of experts of 86.35%. This physics pocketbook has 
interesting material content. There are many pictures and examples of problems that will increase the 
motivation of students' learning. Future research can combine pocketbook based android. It can be 
implemented for students to determine the influence of pocketbooks on students' learning abilities. 
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Abstract. This study aims to analyze the reliability and validity of electrical four-tier test 
(EFoTiT) items using the Rasch model aided by the Winsteps version 3. 68.2 program 
application. The EFoTiT aims to explore prospective physics teachers’ misconception. The 
EFoTiT consists of 20 items about material electric current, resistance, resistivity, Ohm's law, 
electric voltage, energy and electrical conductivity, resistors in series, parallel, and mixed 
circuits, Kirchhoff's law, and RC charging and discharging capacitor circuits. The sample of 
this study is prospective physics teacher students who had passed basic physics courses. The 
results showed that the EfoTiT has a value of the Alpha Cronbach reliability with a good and 
acceptable category (0.76). The value of person reliability is in the sufficient category (0.76). 
Meanwhile, the personnel separation coefficient of 1.77 which indicates the response of 
respondents is quite good and consistent. Analysis of the observational aspects of item fit 
shows there is no items that need to be changed or removed. The result of person fit analysis 
shows there are seventeen out of sixty-three respondents who experienced unusual response 
patterns. A review of the map variable observations shows the distribution of respondents' 
abilities and the items are proportional. Analysis of the unidimensional aspects shows the value 
of "raw variance explained by measure" is in the acceptable category. Based on the results of 
the analysis on a number of aspects, it can be concluded that the EFoTiT test is reliable and 
valid to measure the students’ concepts position.          

1.  Introduction 
Assessment is part of a series of educational processes which are important to be carried out in a 
planned, gradual, sustainable and comprehensive manner. The purpose of the assessment is to 
diagnose student learning difficulties, measure improvement over time, and explore information that 
can be used by students to improve their achievement [1]. Part of an assessment process is 
measurement [2]. The measurement technique can be done with test and non-test techniques [2–6].    

One way that can be done in the measurement technique is by using a test [7,8].  A test is said to be 
valid if it meets the valid, reliable, and usable requirements [7–12]. The higher the coefficient value of 
the validity and reliability of an instrument, the better the quality of the test instrument [10–12]. 
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Therefore, the process of validity and reliability of a test is carried out to obtain it with good quality, 
validity, and reliability.  

The results of research related to the development of tests to diagnose student misconceptions on 
the concept of electricity in various forms have been widely carried out. Several tests related to 
electrical and magnetic materials that have been developed include the Conceptual Survey of 
Electricity and Magnetism (CSEM), Brief Electricity and Magnetism Assessment (BEMA), Electricity 
and Magnetism Conceptual Assessment (EMCA), Colorado Upper-division Electrostatics (CUE), and 
Critical Thinking skills in Electricity and Magnetism (CTEM) [16–20]. More specifically, several 
relevant studies use various types of tests to diagnose student misconceptions, for example using 
multiple choice [21–23], two tier [24,25] and three tier test [26–31]. Furthermore, research related to 
the development of tests to diagnose misconceptions continues to develop. A four-tier test to diagnose 
misconceptions in the dynamic electricity concept has not been developed much. Therefore, the form 
of the test to diagnose misconceptions in this study was focused on the use of an objective test in the 
four-tier test form.  

The tests that have been developed need to be validated both in terms of validity and reliability in 
order to obtain tests of good quality, appropriate, and suitable for measuring the level of 
misconceptions among prospective physics teacher students. There are two types of theoretical 
approaches in test validation analysis, namely classical theory and modern theory. Test validation 
analysis can use one of the two item analysis theories. 

The classical test theory has a number of fundamental weaknesses, namely: (1) the classical test 
theory model uses several statistics, such as the level of difficulty and differentiation of the items 
depending on the respondents tested in the analysis; (2) classical test theory is more oriented towards 
the test results obtained than on the items on the test instrument itself; (3) the concept of test reliability 
in the context of classical theory based on the alignment of the test sets is very difficult to fulfill. In 
practice, it is very difficult to get the two sets of tests to be perfectly parallel; (4) classical test theory 
does not provide a basis for determining how test takers respond to when given certain items; (5) the 
standard error index of measurement is assumed to be the same for each test taker; (6) the procedure 
for testing item bias and test equivalence is impractical and difficult to carry out. Likewise with the 
vertical equivalent [32–34].  

The weakness of classical theory is then covered by a modern theory called the item response 
theory (IRT). This theory shows the relationship between the abilities or properties measured by the 
instrument and an item response [33,35]. A popular model in the use of item response theory (IRT) is 
known as the logistic model. There are three types of logistical models, namely one-parameter logistic 
model, two parameter logistic model, and three parameter logistic model. The one-parameter logistic 
model is one of the most widely used IRT models. This model is also known as the Rasch Model 
[32,33].  

The Rasch model was first introduced by George Rasch so that the one parameter logistic IRT 
application model was immortalized as his name [32,36–38]. The Rasch model is a psychometric 
technique developed to increase the precision of the instrument being constructed, to monitor 
instrument quality and to calculate respondent performance. [39–41]. The Rasch Model analysis can 
provide information to users about item and person reliability, persons and item separation, and the 
Cronbach Alpha coefficient. Meanwhile, the construct validity of the test can be assessed through item 
fit, wright-maps (Person-Item Map), and undimensionality. Based on the criteria for determining the 
validity and reliability of the test, this study uses modern theory in analyzing the reliability and 
validity of the Dynamic Electricity misconception test (EFoTiT) with the help of Winsteps version 3. 
68. 2.   

 
2.  Method    

This study used a survey method on the results of try out of the EFoTiT on 79 prospective physics 
teacher students. The analysis technique used is descriptive quantitative which is oriented to 
descriptive statistical analysis to analyze the level of validity and reliability of EFoTiT. To achieve the 
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research objectives, the data analysis process used the Rasch model application assisted by the 
Winsteps version 3. 68.2 software program developed by Linacre (2002) with the dichotomous type. 
[42]. The choice of the Rasch dichotomy model is because the data from the EFoTiT test is in the form 
of dichotomous data (multiple choice form).  

The EFoTiT is in the form of multiple choice with four tier of 20 items developed from four topics 
of discussion, namely Ohm's law, energy and electric current, Kirchhoff's law, and RC circuit 
capacitor charging and discharging. This test aims to measure prospective physics teacher students’ 
misconceptions. The distribution of the items on the test is shown in Table 2. 

  Determining coefficient reliability of the test with the Rasch Model analysis takes into account 
three criteria, namely the Cronbach Alpha reliability, person and item reliability, and person and item 
separation. [43,44]. Meanwhile, the validity was observed on three criteria, namely item measure, item 
fit, and item bias detection. The item measure was obtained based on the results of the Winstep output 
analysis. The logit digit value generated from the Rasch Model analysis on the item measure can 
provide an indicator of the respondent's ability to answer the items based on the difficulty level of the 
items. [45]. The Rasch Model analysis related to item fit level is obtained based on the results of the 
analysis of item order misfit statistics. Item fit provides information to researchers whether the item is 
functioning normally to take measurements or not [43]. Determining item fit was based on three 
criteria, namely the outfit means-square (MNSQ) value, the z-standard outfit value (ZSTD), and the 
point measure correlation (PT-MEASURE CORR) value. If one of the three criteria is not met, it can 
be ascertained that the item is not good enough that it needs to be revised [36,40,41]. Similar to the 
analysis of person fit, the determination of person fit are based on three criterias, namely the outfit 
means-square (MNSQ) value, the z-standard outfit value (ZSTD), and the point measure correlation 
(PT-MEASURE CORR) value. The criteria for determining person and item fit has a range of digit 
values that must be met, namely: 1) accepted outfit mean square (mnsq) values: 0.5 <mnsq <1.5; 2) 
Accepted Z-standard outfit (Zstd) values: -2.0 <zstd <+2.0; and 3) value of point measure correlation 
(Pt mean corr): 0.4 <Pt measure corr <0.85 [39, 40, 46]. In the person fit analysis, the high Zstd outfit 
value (> 2.0) compared to the high MEASURE value can indicate that students with high abilities 
answer incorrectly on the easy items. Conversely, a high Zstd outfit value (> 2.0) compared to a low 
MEASURE score indicates that students with low ability answer correctly on difficult items but 
answer incorrectly on several items with a moderate level of difficulty. [47]. 

Further information that can be used from Rasch modeling in analyzing the validity of the EFoTiT 
items is the Wright Map or Person-Item Map. The Person-Item Map describes the distribution of the 
respondent's abilities and the level of difficulty of the items on the same scale [36]. On the Person-
Item Map, the respondent's abilities are to the left of the map where at the bottom it shows individuals 
with low abilities and the top side of the map shows the position of students with high abilities. 
Meanwhile, the right side of the map illustrates the difficulty level of the items. The lower part of the 
map shows the low difficulty level of the items and the upper part for the difficult items. In other 
words, the higher the logit value indicates the higher the respondent's ability and the more difficult the 
items are and vice versa [40]. The summary of determining validity and reliability coefficient of test 
according to Sumintono & Widhiarso (2015) can be seen in Table 1.  

 
Table 1. Reliability Categorization Based on Rasch Modeling Analysis 

Statistics Interval of Coefficient 
Value  Category 

Alpha Cronbach  

0,8 ≤ α Very good 
0,7 ≤ α < 0,8 Good 
0,6 ≤ α < 0,7 Adequate 
0,5 ≤ α < 0,6 Bad 
α < 0,5 Poor 

Item dan Person 
Reliabilitas 

0,94 ≤ r Excellent 
0,91 ≤ r < 0,94 Very good 
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Statistics Interval of Coefficient 
Value  Category 

0,80 ≤ r < 0,91 Good 
0,67 ≤ r < 0,80 Medium 
r < 0,67 Weak 

Item dan Person 
Separation  

A high separation value indicates that the 
test is its good quality because the separation 
value can identify groups of items and 
respondents 

              
Another observation aspect that can be used in the Rasch modeling analysis is the 

unidimensionality aspect. The purpose of evaluating the unidimensionality of an instrument is to 
ascertain whether the instrument measures what it should be measured [43,48], in this case is the 
construct of misconception diagnosis about electricity concepts. The Rasch Model analysis uses 
Principal Component Analysis (PCA) of standardized residues to measure the extent to which the 
diversity of instruments measures what is being measured. Sumintono & Widhiarso (2015) provide 
unidimensionality criteria based on the raw variant described by the steps of the standard residual 
variant. The raw variant values are explained sequentially that higher than 20% is acceptable, higher 
than 40% is good, while higher than 60% is excellent. Meanwhile, the ideal value for the 'unexplained 
variance' should not exceed 15%. 
 
3.  Results and Discussions 

The results and discussion of this study consisted of two parts: 1) description of the EFoTiT blue 
print and; 2) the characteristics of the Rasch Model analysis used in observing the validity and 
reliability of the test. Each of the characteristics of the Rasch Model analysis will be described below.  

3.1.  Description of the EFoTiT Blue Print   
The test items are scattered on a number of electrical topics. The electrical topics developed in this 

test are electric current, resistance, resistivity, Ohm's law, electric motion voltage, energy and electric 
current, resistors in series, parallel, and mixed circuits, Kirchhoff's law, rc circuit capacitor charging 
and discharging. The development of this test item is adapted from a number of references related to 
electricity. The distribution of the item number topics is presented in Table 2. 

 
Tabel 2. Blue Print of the EFoTiT  

 
All items of the EFoTiT developed were scattered in the factual, conceptual and procedural knowledge 
dimension for understanding (C2) to evaluating (C5) level. 

 

Topics Sub Materi Pokok Nomor Item 
Electricity and 
Resistance 

Electric current 1, 2 
Resistance 3, 4 
Resistivity 5, 6 
Ohm’s Law 7 
Electric motion voltage  8, 9 
Energy and Electric current 10, 11, 12 

Direct current Resistors in series, parallel, and mixed circuits 13, 14, 15 
Kirchhoff’s Law   16, 17, 18 
RC circuit capacitor charging and discharging 19, 20 
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3.2.  Analisys of the Rasch Model to the reliability and item and person separation aspect 
Analysis of reliability, item and person separation of EFoTiT was obtained from the output data of the 
Winsteps Ministep program version 3.68.2. The reliability analysis was reviewed on three aspects, 
namely the Cronbach Alpha reliability (KR-20), person reliability, and item reliability. For the 
observation of the separation variable, it can be done on items and persons separation. The results of 
several aspects analysis for them were shown in Table 3.  

 
Table 3. Summary of Cronbach's Alpha, Person and Item Reliability, Person and Item Separation 

 
 

 
 
 
 
 

Table 3 showed the Cronbach Alpha (KR-20) value is 0,76. Based on Table 3, this value indicated 
the EFoTiT instrument has the reliability of internal consintence in good category [43]. Bond & Fox 
(2015) asked the coefficient of Cronbach Alpha taken by the Rasch Model analysis was in the range 
0,70 to 0,99 that was the value allowed with the best acceptance category [36]. 

The result of Rasch Model analysis on person reliability and separation was 0,76 dan 1,77 
sequentially [43]. The value of the person reliability obtained was in the medium category which 
indicated that the response from the respondents was good enough and consistent [38]. For person 
separation aspect, the coefficient value obtained was 1,50. Krishnan & Idris (2014) define that the 
value of person separation must be greater than 1.00 to ensure that the measured respondents were 
spread out as a whole. [49]. Person separation of 1.50 (<3.0) is in the acceptable category even though 
this value indicates that the test instrument is less sensitive to distinguish between high-skilled and 
low-skilled persons. [40].  

The value of the item reliability and item separation obtained from the analysis results were 0.88 
and 3.6 (> 3.0). The value of this item reliability was in good category [43]. The value of the 
separation item coefficient obtained was in the good category according to Linacre (2002) which 
confirms that the item separation value greater than 2.00 was interpreted as good [42]. This implies 
that the person sample was sufficient to confirm the item difficulty hierarchy [40, 49]. 
3.3.  Analysis of Rasch Model to Item fit aspect 
Determining item fit is based on three criteria, namely the outfit means-square (MNSQ) value, the z-
standard outfit (ZSTD) value, and the point measure correlation (PT-MEASURE CORR) value. If one 
of the three criteria is not met, it can be ascertained that the item is not good enough that it needs to be 
revised [39,40,50]. A summary of the output statistics for the item fit of the EFoTiT instrument was 
shown in Table 4. If the item does not meet any of the three criteria (outfit mnsq, outfit z-std, and Pt 
measure corr.), then the item needs to be revised or discarded. 

 
Table 4. The Statistic Summary of Item Fit for the EFoTiT Instrument 

Item 
Infit Outfit Pt-Measure 

Mnzq Zstd Mnzq Zstd Corr. Exp. 

S1 1,19 1,7 1,24 1,7 0,28 0,45 

S2 1,04 0,4 1,15 1,1 0,36 0,42 

S3 1,07 0,5 1,18 1,0 0,26 0,35 

S4 1,04 0,4 1,08 0,6 0,34 0,37 

S5 1,04 0,4 0,98 -0,1 0,43 0,46 

Statistic Aspects of Statistic Value 
Reliabity Alpha Cronbach 0,76 

Person reliability 0,76 
Item reliability 0,88 

Separation Person separation 1,77 
Item separation 3,6 
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Item 
Infit Outfit Pt-Measure 

Mnzq Zstd Mnzq Zstd Corr. Exp. 

S6 1,11 0,9 1,09 0,6 0,38 0,46 

S7 1,23 1,8 1,21 1,6 0,20 0,42 

S8 0,99 -0,1 0,95 -0,3 0,45 0,42 

S9 0,85 -1,4 0,81 -1,3 0,57 0,45 

S10 0,76 -2,3 0,74 -2,1 0,63 0,43 

S11 0,90 -1,0 0,84 -1,1 0,55 0,45 

S12 1,01 0,1 1,01 0,1 0,38 0,39 

S13 1,01 0,1 0,97 -0,2 0,40 0,40 

S14 0,84 -1,2 0,79 -1,4 0,60 0,46 

S15 1,10 0,9 1,12 1,0 0,30 0,40 

S16 1,02 0,2 1,09 0,7 0,43 0,46 

S17 0,85 -1,0 0,89 -0,5 0,55 0,44 

S18 0,87 -1,0 0,85 -1,1 0,55 0,43 

S19 1,04 0,4 1,12 0,9 0,35 0,40 

S20 0,97 -0,2 0,97 -0,2 0,39 0,36 

 
Table 4 showed that item S10 had a tendency not to be fit because it did not meet the requirements for 
Outfit Zstd (-2.1), but meet the criteria for Outfit Mnsq and Pt. measure corr. Item S10 was still within 
the permissible limits so that item S10 can be maintained. There were 10 items (S1, S2, S3, S4, S6, S7, 
S12, S15, S19, and S20) that did not meet the criteria of Pt. measure corr. but the other two criteria 
were met. This showed that the 10 items are still within the permissible limits so they do not need to 
be eliminated. Meanwhile, the other 9 items (S5, S8, S9, S11, S13, S14, S16, S17, and S18) had met 
the three criteria, so they were well accepted. Thus, it can be concluded that there were no items that 
need to be changed or replaced. 
3.4.  Analysis of the Rasch model to person fit aspect  
Some information that can be used to observe items that misfit is: 1) received outfit mean square 
(mnsq) values: 0.5 <mnsq <1.5; 2) Accepted Z-standard outfit (Zstd) values: -2.0 <zstd <+2.0; and 3) 
the value of the point measure correlation (Pt mean corr): 0.4 <Pt measure corr <0.85 [39,40,46]. By 
using three criteria for person fit observation, there are several person who experience was misfits and 
summarized in Table 5. 

 
Tabel 5. Misfit Order of Person Using the EFoTiT instrument 

Person Total 
Score  Measure 

Outfit 
MNSQ (0,5 

– 1,5) 

Outfit 
ZSTD  

(-2,0 – 2,0) 

PT-Measure 
Corr. 

(0,4 – 0,85) 
R01 30 0,00 1,51 2,2 0,18 
R17 26 -0,16 1,53 2,1 0,28 
R37 33 0,12 1,61 2,5 0,16 
R41 26 -0,16 1,61 2,4 0,32 

 
Table 5 showed the persons whose response to the items experienced a misfit based on the Rasch 

model analysis. In other words, the persons gave an answer that was not in accordance with their 
ability compared to the ideal model. All persons are coded with the initial initial "R". Based on Table 
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5, there are four persons (R01, R17, R37, and R41) who did not meet three criteria for determining the 
suitability of items that were not misfit, namely outside the value limits of the MNSQ outfit, ZSTD 
outfit, and PT-Measure Corr. Meanwhile, other persons had an answer pattern with the value of the 
three criteria meeting the requirements. Based on the misfit order person fit analysis on the criteria for 
the value of the MNSQ outfit, ZSTD outfit, and PT-Measure Corr, it can be concluded that there were 
seventeen out of the sixty-three persons who experience an unusual response pattern.   
3.5.  Analisys of the Rasch Model to person-item map aspect 
The Wright map in Figure 1 showed the distribution of persons and items on the logit measurement 
scale. The Wright map provided meaningful information on how the distribution of item difficulty 
levels corresponds to the person's ability level [43].   

Figure 1 provides information that R49 and R61 are the highest capable respondents. It can be seen 
that respondents R49 and R61 have the same ability where all questions can be done correctly because 
their logit position is at a higher level than all items. The respondents with the lowest abilities were 
R13, R18, and R76 at the same level. Then followed by two students with the same abilities at the 
lowest level after R13, R18, and R76, namely R11 and R74. The logit position of the five respondents 
was lower than the logit position of all items causing these five respondents (R13, R18, R76, R11, and 
R74) to be unable to answer all the questions correctly. Meanwhile, other responses have a higher logit 
position than the logit position for a particular item. This shows that the conditions for the distribution 
of the respondent's ability and the ability of the items are proportional, so it can be concluded that 
none of the items need to be discarded / replaced. 
3.6.  Analisys of the Rasch model to the undimensionality aspect    
The criterion for the percentage of variance was used to observe aspects of unidimensionality. Figure 2 
showed the output of the results of the Rasch model analysis on the aspect of unidimensionality. The 
percentage of “raw variance explained by measure” as shown in Figure 2 was 25.5%. Based on the 
categorization of the quality percentage aspect of raw variance explained by measure set by 
Sumintono & Widhiarso (2015), the value “raw variance explained by measure” was in the acceptable 
category. In addition, the percentage value of unexplained variance from the first to fifth contrast 
shows less than 10% which falls in the less than ideal range value of less than 15%. 

Gambar 1. Person-Items Map of the EFoTiT instrument 
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Gambar 2. Varians Residual Standardized 
 

4.  Conclusions  
The analysis results of the reliability and the validity with the Rasch Model showed that the 
misconception test (EFoTiT) developed met the requirements in all aspects of the observation, namely 
(1) the Cronbach Alpha reliability level was in a good and acceptable category (0.76); (2) the value of 
person reliability was in the medium category (0.76); (3) the person separation coefficient was 1.77, 
which indicated the respondent's response was good and consistent; (4) analysis of the observation 
aspects on item fit showed there were no items that need to be changed or eliminated; (5) for the 
person fit aspect, the analysis results showed that there were seventeen out of sixty-three respondents 
experiencing an unusual response pattern; (6) a review of the observation aspect of the person-item 
map showed the distribution of the respondent's ability and the items had proportion; (7) analysis of 
the unidimensionality observations showed the value "raw variance explained by measure" was in the 
acceptable category. Based on the results of the analysis on a number of aspects, it can be concluded 
the EFoTiT instrument was a suitable test to measure misconceptions in Dynamic Electricity topic.   
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Abstract. The purpose of this analysis is to apply a Neural Network with a quantization 
learning vector system for the classification of ear, nose, and throat diseases using data from 
57 patients in Rantauprapat Hospital. Disease symptoms such as temperature, fatigue, nausea, 
pain when breathing, sore throat, hearing loss, allergies, chills and sweating, thick and 
transparent mucus were input variables used. The target variables were ear canal infections, 
pharyngitis of the neck, throat, nose, and sinusitis. The results showed that 10 neurons with an 
objective value of 0.01 in the learning rate with a range of 0.01 - 0.05 resulted in the 
classification of snoring, nose, and ear diseases, including the input layer. In this method, the 
Mathlab application is used with an average accuracy of 67 percent and a mean square error of 
0.2. 

1. Introduction 
The Artificial Neural Network (ANN) is a concept in artificial intelligence knowledge engineering 
designed to adopt human nerve cells (neurons) that are the basic features of information processing. 
The human brain has approximately 10 billion neurons and nearly 10 trillion connections (synapses) 
between neurons. Neurons continuously parallel and efficiently interpret information in the human 
brain. Artificial neural network Learning Vector Quantization (LVQ) is a type of ANN focused on 
competitive learning[1][2]. Works with the strategy of reducing its adjacent nodes to pick only one 
output node (winner node). Only the winning neurons or neurons with the lowest value that undergo a 
weight update are the output value given by neurons in the layer[3]. 

In the classification process, several studies using LVQ have been successfully applied, such as 
majors based on mathematics, physics, chemistry, and biology or historical values, geography, 
sociology, to help schools classify majors, whether science or social[4]. The LVQ algorithm also 
recognizes patterns in the classification of student concentration areas based on learning in compulsory 
subjects and student choice courses with the parameter values used include the learning rate (α) = 0.9, 
the minimum learning rate (mina) = 0.01, and the α reduction value is 0.1. The value of the parameters 
in this study is quite effective and efficient in determining the theme of the concentration of student's 
final project studies by achieving an accuracy of 80%[5]. 
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This study aims to implement the Neural Network for the classification of ENT diseases with the 
Learning Vector quantization process. The data collected came from 57 patients at Rantauprapat 
Labuhanbatu Hospital. Disease symptoms such as fever, headache, cough, pain when speaking, sore 
throat, hearing loss, allergies, chills and sweating, thick and clear mucus were the input variables used. 
The target variables were ear canal infections, pharyngitis of the neck, throat, nose, and sinusitis. 

2. Method 
2.1 Artificial Neural Network 
The Artificial Neural Network (ANN) is a human brain model that simulates the learning process and 
the processing of information by imitating the work of the human brain to solve the problem by 
adjusting the weight of its synapses. Artificial neural networks are designed to replicate the functioning 
of the human brain in some tasks and have the capacity to store information[6][7]. Like the human 
brain, an Artificial Neural Network consists of several interconnected neurons. These neurons 
transform the information received through their exit connections to other neurons (weights) and store 
information that has value.    
 

 
Figure 1. Structure of a Neuron in a Neural Network[8] 

 
2.2 Learning Vector Quantization (LVQ) 
Learning Vector Quantization (LVQ) is a method of classifying the pattern of each output unit 
representing a specific category or class. The output unit weight vector is represented as a reference 
vector using a set of training patterns with the available classifications and the initial distribution of 
the reference vector. After training, the LVQ network classifies input vectors by assigning them to the 
same class as output units, while input vectors are classified as having reference vectors[9]. The 
Learning Vector Quantization (LVQ) architecture consists of an input layer (input layer), a competitive 
layer (input class competition dependent on proximity), and an output layer. The input link is 
composed of weight to the competitive layer. In a competitive layer, the learning process is observed, 
and inputs compete to join a class[10]. 
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Figure 2. Architecture of Learning Vector Quantization[11] 

 
2.3 Throat, Nose and Ear (ENT) Disease 
Computer technology has been widely used in the health sector[12], one of which is throat, nose and 
ear (ENT). There are differences in how to treat or diagnose ENT diseases. However, there are many 
cases of delays in handling and a lack of patient information in identifying the type of ENT disease so 
that a diagnostic solution using computer technology through artificial intelligence is needed. ENT 
disease is a disorder of the ear, nose and throat organs that spreads to one another because there is an 
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eustachian tube that connects the three organs. So that if it attacks one of the organs, it must be 
examined as a whole on all three organs by an ENT specialist[13].  
 
2.4 Research Method 
The framework in this research can be seen in Figure 3 below: 
 

 
Figure 3. Research Method 

 
The stages took to consist of data analysis, Artificial Neural Network design, and manual Artificial 
Neural Network training. The process carried out in this stage has the training and testing stages. The 
initial process of introducing vector input is carried out through several epochs or iterations until the 
conditions are met. Learning Vector Quantization (LVQ) automatically performs learning at a 
competitive supervised layer and learns to classify input vectors. The classes obtained as a result of a 
competitive layer depend on the distance between each class's input vector and its weight vector, and 
the input vector belongs to the class with the length closest to it. The Learning Vector Quantization 
(LVQ) learning algorithm aims to find an acceptable weight value grouping of input vectors in groups 
that follow those initialized at the time the Learning Vector Quantization (LVQ) network was formed. 
 

 
Figure 4. Research Framework 

 
The research framework is described as follows: 

1. The input layer (X) consists of 10 neurons which are the input variables:: 
X1 =  Fever 
X2 =  Headache 
X3 =  Headache 
X4 =  Pain when speaking 
X5 =  Sore throat  
X6 =  Hearing loss 
X7 =  Allergy 
X8 =  Shivering and sweating 
X9 =  Nose Bleeding 
X10 =  Swollen Glands 

2. W1 is a weight vector that links the first neuron in the output layer to each neuron in the 
input layer; W2 is a weight vector that links the second neuron in the output layer to each 
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neuron in the input layer, and W3 is a weight vector that links the neurons to each neuron in 
the input layer. In the output layer, the third one. 

3. The output layer (Y) consists of 3 neurons which are the target of this type of disease: 
Y1 =  Pharyngitis 
Y2 =  Sinusitis 
Y3 =  Ear canal infection 
 

The initialization table in this framework is shown in Table 1 below: 
 

Table 1. Initialization 

No  Patient's 
Name 

Symptoms of the Disease Y X1 until X10 
1 Abdul 1 1 1 1 1 0 1 1 0 1 1 
2 Budi 1 1 1 1 0 0 1 1 1 0 2 
3 Anto 0 1 0 1 0 1 1 1 0 1 3 

 
The final result of manual calculation results in the calculation of the smallest distance weights of W1 
new, new W2, new W3, and the smallest distance weights from the training data as shown in Table 2. 

 
Table 2. The Final Result of Manual Calculation 

New W1 0,9525 1 0,95 1 1 1 0 1 1 0 1 
New W2 1 1 1 1 0 0 0 0,95 0,9525 1 0 
New W3 0 1 1 1 0 0 1 0,9549 0,95 0 1 

 
3. Result and Discussion 
3.1. Testing Training Data 1 
Table 3 shows the vector W in the training data: 
 

Table 3. Vector W Data Training  
No  Symptoms of the Disease (X) Target 
1 X1 X2 X3 X4 X4 X5 X6 X7 X8 X9 X10 Y 
1 1 1 1 1 1 0 1 1 0 1 1 1 
2 1 1 1 1 0 0 1 1 1 0 2 2 
3 0 1 0 1 0 1 1 1 0 1 3 3 

 
Testing the training data and the calculation results on the smallest weight is the first weight so as to 
produce a new W1 weight: 

Table 4. New W1 Weight Results 
W1 Baru 0,95 1 1 1 1 0 1 1 0 1 

 
The training data is processed through Matlab as shown in Figure 5 below: 
 

 
Figure 5. New W1 Application Weights Results 

Proc. of the 1st International Conference of Research on Education, Applied Science, Science, and Technology (1st ICREAST), Palopo,
Indonesia, December 21-22, 2020

138



	
	
	
	
	
	

 
3.1.2 Implementation of the first Training and Testing 
The first test on training data uses 60% - 40% with the following parameter details: 

1. Input layer 10 neurons 
2. Competitive layer 3 neurons 
3. Linear layer of 3 neurons 
4. Learning rate of 0.05 
5. The maximum epoch is 300 epochs 
6. The goal value (error tolerance) is 0.01 

 

 
Figure 6. Training Using Matlab 

 
 Figure 6 shows that the 300th epoch was completed in 1 minute 06 seconds. The resulting Mean 
Square Error (MSE) is 0.216, meaning that the MSE value is greater than the goal value (error 
tolerance) of 0.01. The results of the training are compared between targets and classification results 
as shown in Table 5 below: 

Table 5. Target Comparison and Classification 

Target 
1 2 3 1 2 3 2 1 3 3 2 1 3 
 1 2 2 2 3 1 1 2 3 3 3 1 
 1 2 3 2 2 1 3 2 1    

Classification 
3 2 3 3 2 3 2 3 3 3 2 2 3 
 3 2 2 2 3 2 3 2 3 3 3 3 
 3 2 3 2 2 3 3 2 3    

 
Table 5 shows the comparison between the target and the resulting classification results using epoch 
300 and a learning rate of 0.05. The level of accuracy with the correct number resulted in 67% between 
the target comparison and classification results. 
 

Table 6. Results of Training and Testing 

Testing 
Data Path Data Amount Accuracy Testing 

Training 
Data 

Testing 
Data 

Training 
Data 

Testing 
Data 

Training 
Data Testing Data 

1 60% 40% 34 23 67% 23 65% 17 
2 70% 30% 40 17 67% 27 64% 11 
3 80% 20% 45 12 68% 31 58% 7 
4 90% 10% 49 8 67% 33 62% 5 

 
Table 6 shows the results of training and testing in 4 data patterns having a data sharing pattern of 60% 
for training data and 40% for test data so that the classification process has a high degree of accuracy. 

3. Coclusion 
With the Learning Vector Quantization process, the classification results using Artificial Neural 
Networks make it easier for hospitals to identify and classify ENT diseases. In training and testing, the 
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quantity of data, the value of the learning rate, and the iteration affect the degree of classification 
accuracy. The findings showed that 10 neurons at a Learning Rate of 0.05 using Matlab and an 
Objective Value of 0.01 at MSE 0.207 resulted in the input layer classification. In this approach, the 
results of the average value on the implementation of the Neural Network have an accuracy of up to 
67 percent. Further research is expected to improve the classification process and accuracy by applying 
other approaches, such as Learning Vector Quantization2 and Learning Vector Quantization3. 
 
References 
[1] T. Mahrina, S. M. Hardi, J. T. Tarigan, I. Jaya, M. Ramli, and Tulus, “Comparative Analysis 

of Backpropagation With Learning Vector Quantization (LVQ) to Predict Rainfall in Medan 
City,” J. Phys. Conf. Ser., vol. 1235, p. 012083, Jun. 2019, doi: 10.1088/1742-
6596/1235/1/012083. 

[2] S. Samsir, S. Suparno, and M. Giatman, “Predicting the loan risk towards new customer 
applying data mining using nearest neighbor algorithm,” IOP Conf. Ser. Mater. Sci. Eng., vol. 
830, p. 032004, May 2020, doi: 10.1088/1757-899X/830/3/032004. 

[3] I. G. P. Christyaditama, I. M. Candiasa, and I. G. A. Gunadi, “Optimization of artificial neural 
networks to improve accuracy of vocational competence selection of vocational school students 
using nguyen-widrow,” J. Phys. Conf. Ser., vol. 1516, p. 012052, Apr. 2020, doi: 
10.1088/1742-6596/1516/1/012052. 

[4] R. Meliawati, O. Soesanto, and D. Kartini, “Penerapan metode Learning Vector Quantization 
(LVQ) pada prediksi jurusan di SMA PGRI 1 Banjarbaru,” Klik Kumpul. J. Ilmu Komput., vol. 
3, no. 7, 2020. 

[5] E. Budianita and U. D. Arni, “Penerapan Learning Vector Quantization Penentuan Bidang 
Konsentrasi Tugas Akhir ( Studi Kasus : Mahasiswa Teknik Informatika UIN Suska Riau ),” 
CoreIT, 2015. 

[6] L. Lenhardt, I. Zeković, T. Dramićanin, and M. D. Dramićanin, “Artificial neural networks for 
processing fluorescence spectroscopy data in skin cancer diagnostics,” in Physica Scripta, Nov. 
2013, vol. T157, p. 014057, doi: 10.1088/0031-8949/2013/T157/014057. 

[7] R. A. Purba, S. Samsir, M. Siddik, S. Sondang, and M. F. Nasir, “The optimalization of 
backpropagation neural networks to simplify decision making,” IOP Conf. Ser. Mater. Sci. 
Eng., vol. 830, p. 022091, May 2020, doi: 10.1088/1757-899X/830/2/022091. 

[8] N. Kimura, I. Yoshinaga, K. Sekijima, I. Azechi, and D. Baba, “Convolutional Neural Network 
Coupled with a Transfer-Learning Approach for Time-Series Flood Predictions,” in Water, 
Dec. 2019, vol. 12, no. 1, p. 96, doi: 10.3390/w12010096. 

[9] F. Fahmi, F. Priyulida, and S. Suherman, “Brain Tumour Image Classification Using Learning 
Vector Quantization Based Zoning Method,” J. Phys. Conf. Ser., vol. 1235, p. 012027, Jun. 
2019, doi: 10.1088/1742-6596/1235/1/012027. 

[10] S. Purnamawati, R. F. Rahmat, S. Faza, and A. J. Lumbantobing, “Identification of Melanoma 
through Dermoscopy Image using Learning Vector Quantization,” IOP Conf. Ser. Mater. Sci. 
Eng., vol. 648, p. 012027, Oct. 2019, doi: 10.1088/1757-899X/648/1/012027. 

[11] A. W. S. Bahari Johan, F. Utaminingrum, and T. K. Shih, “Stairs Descent Identification for 
Smart Wheelchair by Using GLCM and Learning Vector Quantization,” in 2019 Twelfth 
International Conference on Ubi-Media Computing (Ubi-Media), Aug. 2019, pp. 64–68, doi: 
10.1109/Ubi-Media.2019.00021. 

[12] Samsir and Syaiful Zuhri Harahap, “Application Design Resume Medical By Using Microsoft 
Visual Basic.Net 2010 At The Health Center Appointments,” Int. J. Sci. Technol. Manag., vol. 
1, no. 1, pp. 14–20, 2020, doi: 10.46729/ijstm.v1i1.5. 

[13] I. Imamah and A. Siddiqi, “Penerapan Teorema Bayes untuk Mendiagnosa Penyakit Telinga 
Hidung Tenggorokan (THT),” MATRIK  J. Manajemen, Tek. Inform. dan Rekayasa Komput., 
vol. 18, no. 2, pp. 268–275, May 2019, doi: 10.30812/matrik.v18i2.398. 

 

Proc. of the 1st International Conference of Research on Education, Applied Science, Science, and Technology (1st ICREAST), Palopo,
Indonesia, December 21-22, 2020

140



 
 
 
 
 
 

Investigating Pre-Service Science Teachers’ Critical Thinking 

on Floating, Drifting and Sinking Concept 

K Mahbubah1, M Habibbulloh1, N Hermita2 

1 Program Studi Pendidikan IPA, Universitas Islam Lamongan  

Lamongan, Indonesia 
2Program Studi PGSD, Universitas Riau, Pekanbaru, Indonesia 

 
 

Abstract. The primary study was led to get Computer Simulation Critical Thinking Test 

(CSCTT) has been developed to represent floating, drifting and sinking concept. The CSCTT 

preliminary design is computer multimedia that facilitate users to measure pre-service science 

teachers’ critical thinking on floating, drifting and sinking by answer the question even from a 

distance. This study utilized the developing method 3D-1I which has steps: define, design, and 

develop and implementation. The 3D-1I developing model has been applied to describe 

systematically from define stage until implementation stage. Based on analysing data, it can be 

concluded that CSCTT could effectively measure pre-service science teachers’ critical thinking 

on floating, drifting and sinking concept. 

Introduction 

In the 21st century, every country has a strategy to face rapidly developing technology and scientific 

developments. The characteristics of 21st century development are information that can be accessed 

easily, every job is made easy by computerization, and easy communication. In the digitalization era, 

every job requires higher knowledge and a more promising mind set and complex skills. 

How to survive in 21st century, Indonesians should have 21st century skills and one of them is critical 

thinking skills. Critical thinking skills is very important to compete in the global world and make 

Indonesia a more qualified country. Therefore, students are expected to be able to enhance their hard 

skills and soft skills to be able to overcome various global challenges. Critical thinking skills are 

developed through four aspects of skills consisting of Learning and Innovation Skills, Information 

Skills, Media and Technology, and Life and Career Skills [5].  

One of the aspects of the 21st century skills which consists of four key stakes in 21st century learning, 

namely Critical Thinking skills, creativity, communication skills, and collaboration. 21st century skills 

consist of three namely: critical thinking, problem solving and creativity for knowledge content. 

Critical thinking skills are the most basic skills to improve the quality of students who have entered 

the 21st century in order to be able to live in societies that are globally competitive [5,7]. 

Now days, students are familiar with technological developments that facilitate learning activities. 

Computer assisted learning activities are useful so that students can learn by processing information. 

By presenting technology as an association in teaching and learning activities, it is hoped that it will be 

able to answer the challenges of the digital era by optimizing the skills students have. Computer-

assisted activities are one way to make it easier to convey information in learning activities. 

Computer-assisted learning can be used to help communicate information and student motivation, so 
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as to encourage the learning process [9]. In learning activities, with the help of computers using 

simulations to measure students' critical thinking skills or what is called a computer simulation critical 

thinking test. This study aims to measure pre-service science teachers’ critical thinking on floating, 

drifting and sinking by implementing computer simulation critical thinking test (CSCTT). 

Method  

1.1. Research Design 

This study is research and development that utilized 3D-1I development model (Hermita, et al., 2018). 

The steps are define, design, develop and implementation. The define step is study case (field study) 

and literature study to collect concept that is found in daily life. The design step is design content of 

CSCTT and the develop step is CSTT constructing to validators. The implementation step is 

conducted to measure pre-service science teachers’ critical thinking on floating, drifting and sinking 

concept. 

Before leading research, researcher should reflect the method and design that utilized in this study. 

The result of this study is computer simulation critical thinking test, method utilized 3D-1I developing 

model. 

1.2. Participant   

A total of 30 pre-service science teachers in participated as sample in this research that consisting 8 

boys and 22 girls who taken fluid and thermodynamic course.  

Participants do CSTT via online so that it makes it easier for pre-service science teachers in covid-19 

pandemic condition. Participants can answer on CSTT from home without being hindered by the 

participant's distance. 

1.3. Instrument Test 

The main data of this study are the results of instrument test CSCTT validation by the validators and 

participants’ answers (reasoned multiple choice). The following are Halpern critical thinking 

indicators used to measure pre-service science teachers’ critical thinking that modified by Tiruneh  

(Tiruneh, Cock, Weldeslassie, Elen, & Janssen, 2017) 

Table 1. Indicators of critical thinking 

Critical thinking domains Domain specific critical 

thinking 

Reasoning  Interpret the result of an 

experiment  

Argument analysis Judge the credibility of an 

information source  

Likelihood and 

uncertainty analysis 

Predict the probability of 

event 

Problem solving and 

decision-making 

Examine the relevance of 

procedures in solving 

scientific problems 

 

Result and Discussion  

The development of CSTT on floating, drifting and sinking concept was focused on how to measuring 

pre-service science teachers’ critical thinking. The CSTT has been utilized by 3D-1I developing model 

which development steps were 1) Define, 2) Design, 3) Develop and Implementation. CSTT 

development is discussed as follows. 

1.4. Define  
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The define stage was a phase of needs assessment such the phase to classify the research problems 

(needs) and to perform tasks’ define. The outcome of define process was focus on measuring critical 

thinking using computer simulation. Based on study case, researcher found the development of 

computer simulation critical thinking test. In this stage, analyzing conducted learning plan activity, 

syllabus and pre-service science teachers’ learning outcome in fluid and thermodynamic course. 

1.5. Design 

This phase was making design on the paper as like flowchart and matrix scaffolding that equation 

design in multimedia design. Concept of CSTT focused on floating, drifting and sinking via video and 

simulation that makes it easier for students to understand the questions given and the objective of 

achieving the questions can also be accomplished. 

 

 
Figure 1. Scaffolding matrix for Computer Supported Critical Thinking Test 

1.6. Develop 

Development step is realizing the storyboard design has become a CSTT based multimedia. Sample 

of the design, the development stage has been organized based on multimedia as the following 

example. 

 

Figure 2. Example of CSTT based multimedia on floating, drifting and sinking concept. 

1.7. Implementation   

At this stage, CSTT-based multimedia was tested in pre-service science teachers on floating, 

drifting and sinking concept. The product (CSTT based multimedia) can be tested seven pre-service 

science teachers then evaluated and revised. Sample of implementation CSTT based multimedia 
who have studied floating, drifting and sinking concept in fluid and thermodynamic course.  
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Figure 3. The Implementation of CSTT-based Multimedia on fluid and 

thermodynamic course. 

 

Conclusion 
Based on the analysis data, it can be concluded that the development of CTT based multimedia on 

buoyant concept through ADDIE model (Analysing, Design, Development, Implementation and 

Evaluation) was able to effectively measure pre-service science teachers’ critical thinking. The CTT 

based multimedia has been developed by macromedia flash software. 
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Abstract. This study examined the effect of learning cycle 5E on students learning outcome and 
their learning interest on the topic of the excretion system. The sample was the eleventh-grade 
students from the class of MIPA 2 SMA Negeri 1 Palopo. This research is a quasi-experiment 
employing a one-group pretest-posttest design. Purposive sampling was employed to chose the 
sample. The instruments used to collect the data were a questionnaire of learning interest, a test 
of learning outcome, and an observation sheet of learning implementation. Results showed that 
the averages of students’ interest and their learning outcomes are in the high category. Inferential 
analysis with the significance level of 0.05 revealed that the learning cycle has a significant 
impact on the two aspects. Therefore, the implementation of the learning cycle 5E affected 
students’ learning outcome and learning interest in the class of XI SMA Negeri 1 Palopo.. 

1. Introduction 
. 

Achieving the learning objectives is the expectation of every process of education in school. 
The main componenent of learning process is that students become active participant, not learning 
objects [1]. Student-centered learning process provide students an opportunity to be productive and to 
improve their problem solving and cooperation skills. 

A preliminary study by interviewing the biology teachers in SMA Negeri 1 Palopo revealed that 
the learning process in the school tended to be teacher-centered. It did not maximize students’ potential. 
Therefore, various learning models are necessary to change the orientation in their learning into a 
student-centered one. Change in learning habits is not easy, but habituation by implementing a particular 
model is needed, for example, cooperative learning. 

There are numerous efforts to enhance students’ interest in the learning process, and some of 
them utilize learning models or methods. The successful implementation of learning depends on the 
teachers’ expertise to implement learning methods, models, techniques, and tactics. One of the learning 
options is learning cycle 5E.  
 Learning cycle 5E consisted of five stages, which are engagement, exploration, explanation, 
elaboration or extension, and evaluation. Implementing the learning cycle has many advantages. It 
stimulates the students to remember and recall the concept that they have learned. In the learning cycle 
5E, the teacher also motivates them to be more active and evoke their curiosity. Students learn to 
discover concepts through experiment activities and explain them to the class. There are opportunities 
for them to think, explore, find, and explain the application of the concept that they have learned.  It 
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facilitates students to build their knowledge and enable them to connect it with real-life situations [2]. 
The learning could help the students to their critical thinking skills because they carry out an analysis in 
the exploration stage and apply concepts to the new situation in the elaboration stage [3]. 

Through the implementation of the learning cycle 5E, an active learning environment is 
expected to exist, students become more creative, and it could motivate them to discover a concept in 
the learning process. This learning also provides a chance for students to to cooperate with their peers 
to improve and enhance their scientific attitude and scientific process skills. 

Several researchers already reported the advantage of using the learning cycle 5E. After the 
implementation of the instruction, there is an enhancement in the learning outcome of the eleventh-grade 
students in science class in the chemistry learning process [4]. This learning is different from the 
traditional method dominated by direct instruction in presenting the information. Findings of a study 
revealed that learning is effective in decreasing the number of students who have misconceptions [5]. 

Many things could enhance students’ interest in learning. First of all, teachers should consider 
the variation in teaching methods. It could raise students’ spirit and learning interest. Secondly, the 
teachers should always facilitate the students to relate the material given to their real life. Thirdly, 
students should participate in learning, not only as a listener but also as active participants in discussion 
and in individual and group assignments. Last but not least, the utilization of learning media is better 
than without the media in terms of the enhancement of learning interest [6]. 

Two of the essential factors to be considered regarding student achievement are the presence of 
their learning interest and motivation to learn. Their impact is prevalent in many studies [7].  There are 
several signs which show that the children are interested in the learning process. They are enthusiastic 
during the learning process and are always interested in what the teacher presents and what they learn. 
They take the initiative to study on their own, and they seem to be energetic during the learning. The 
students also concentrated during the instruction, and they are thorough in what they learn. Last, they 
have a willingness to learn and are resilient [8].   

Students with a high learning interest evince certain feelings. According to [9], they always feel 
positive, cozy, and enjoyable during the learning process. Moreover, they could make a decision based 
on what they have learned. The teachers could use modern teaching methods to enhance students’ 
interest. They could employ various new methods as references [10]. 

One of the ways to find out and report students’ academic achievements is by examining their 
learning outcomes. It is a guide to develop learning design in the next period of learning and to know 
how to appropriately assess the students [11]. Student learning outcomes can be increased through 
problem-based learning that is integrated with students' emotional intelligence. Students who are 
interested in taking problem-based learning that is integrated with intelligence [12]. In addition, self-
concept also plays a role in student learning outcomes, where if students have a high self-concept then 
the learning outcomes are also good, a high self-concept will help students respond to any changes that 
occur during the learning process [13]. It is also the product of the learning process obtained in particular 
periods. Cognitive, affects, and psychomotor are the three-domain assessed in learning outcomes [14]. 
Students’ learning outcome is affected by the confidence of their skills in solving something and by a 
high reasoning skill [15].  

2. Experimental Method 
. 

This study is a quasi-experiment that utilized the one-group pretest-posttest design. It does not 
use a control group, so there is no comparison [16]. The group participating in the research was one 
class. The study administered a pretest before the implementation of the learning cycle 5E and a posttest 
after the instruction. The research design is as follows. 
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Table 1. One Group Pretest Posttest Design 

Class Pretest Treatment Posttest 
Experiment O1 X O2 

O1 = Pretest  
O2 = Posttest  
X   = The implementation of Learning Cycle 5E. 
 The research took place in SMA Negeri 1 Palopo, located at Jln. Andi Pangerang No. 4, 
Kecamatan Wara Utara, Palopo. The data was collected during the even semester of the academic year 
of 2019/2020. The population was all eleventh-grade students of the school. The technique used to 
choose the sample was purposive sampling that considered some criteria. The criteria were the students’ 
learning outcomes. The class chosen was MIPA 2, consisted of 36 students. 
 There were three research instruments used in the study. They are a questionnaire of students’ 
learning interest, a test of biology learning outcome, and an observation sheet of the implementation of 
the learning process. The data obtained was analyzed by employing inferential and descriptive statistics 
with the help of Statistical Product and Service Solutions (SPSS). 

3. Result and Discussion 
The findings of the study show that there was an enhancement in students’ learning interest after the 
implementation of the learning cycle 5E. Thus, the use of the learning cycle affected the increase of the 
learning interest of eleventh-grade students of MIPA 2 SMA Negeri 1 Palopo. Happiness and high 
curiosity were contributing to it. The learning process in the learning cycle is an interactive process 
among students and between the teacher and them. Learning as the process of interaction means that it 
positioned the teacher, not as the learning resources. It enables students to be more active in exploring 
the topic or problems given. Because of their interest and curiosity in learning, they take a more active 
role in responding to the given questions, questioning, and finding answers related to the problems. 
 Students experienced a change in their learning outcome after the implementation of the learning 
cycle 5E. It is evident in their low level of understanding before the instruction. Due to the low pretest 
score, none of the students achieve the minimum mastery criteria, which must be at least 75. To 
summarize, the eleventh-grade students of MIPA 2 still failed in biology, particularly on the topic of the 
excretion system. 
 The result of the analysis of descriptive statistics revealed that students’ biology learning 
outcomes after the implementation of the learning cycle 5E experienced an enhancement. Their mean 
score in the posttest is 84.00. In a frequency distribution, particularly the categories of average and very 
high, there are 7 (19.4%) students in each of the categories. As for the rest of the students, 61.2% of 
them have a high score. It indicates that the score obtained is classified as high because there is only 
seven students’ score which is in the average category. The eleventh-grade students of MIPA 2 achieved 
the minimum standard score of 75. Individually, 100% of students already passed the minimum score 
because of the minimum score of 76 in the posttest. As a class, they already achieve the minimum 
percentage of 85% of the students whose score is at least 75. Therefore, the implementation of the 
learning cycle (5E) influenced students’ learning outcome because all students achieved the minimum 
mastery criteria of 75. Some students with a low score in the pretest experienced a change in their score 
even though their score was still in the most bottom (categorized as average). For some students, 
although their scores are not the highest, their scores fall into the high category. 
 Through learning cycle 5E, students work cooperatively to explore and discover essential 
concepts related to the material. The teacher allowed the students to construct their knowledge and 
encouraged them to explain it according to their understanding. Additionally, they become more 
forthright in asking questions or telling difficulties in understanding the concept. All of these lead to 
better comprehension and an increase in learning outcomes. The teachers in this learning become a 
facilitator and moderator who plan and organize learning activities. 
 Based on the research hypothesis, students’ learning interests and learning outcomes are better, 
compared to before the implementation of the learning cycle 5E. Through hypothesis test, with the basis 
of decision making on the aspect of interest and learning outcome, if the significance value or sig (2-
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tailed) is less than 0.05, then H0 is rejected. In the output of a one-sample t-test, the sig value, which is 
less than 0.05, indicated that the influence of learning cycle 5E on students’ learning interest and learning 
outcome on the topic of the excretion system is significant. 
 An improvement in learning through the use of the learning cycle is evident in the number of 
students passing the minimum criteria of 75. None of the students’ scores passed 75 before the 
implementation. After the instruction, however, every students’ score is at least 75 meant that 100% of 
students passed the minimum standard. 
 A study also reported similar findings. [17] suggested that the learning cycle 5E has the potential 
to facilitate students to comprehend the concept and improve their science skills. Kurniati said that 
instruction gives a strong impact if the students actively participate in learning activities and the teachers 
present the appropriate material according to the stages of the learning. Moreover, combining the 
learning cycle with the use of a mind map could develop the instruction [18]. Utami said that it allows 
students to have a higher curiosity. Therefore, the learning process would improve. 

4. Coclusion 
 
The interest of eleventh-grade students in SMA Negeri 1 Palopo to learn biology before the 
implementation of the learning cycle 5E is categorized as average. The average score of the students' 
response is 77,58. After the instruction, however, they have a high interest in studying biology, with a 
mean score of 85,22. Students in the experiment class had a low score on the topic of the excretory 
system, with an average score of 59.00. After the implementation of the learning cycle, their learning 
outcome improved to the high category, with an average score of 84.00. 
 The implementation of learning cycle 5E influenced students’ learning outcome and their learning 
interests. It is evident in the result of the one-sample t-test for both aspects, which reveals the probability 
or significance value of less than 0.05. It means that the effect of the learning cycle on the two aspects 
is significant.. 
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Abstract. The purpose of this study was to determine the level of effectiveness of the use of 
YouTube learning media during a pandemic where all learning processes were carried out online. 
The research method used in this research is a questionnaire method which contains 20 questions 
about the effectiveness of YouTube as a learning medium. The questionnaire is distributed via 
google form which can be accessed online by students. The number of respondents who filled 
out the questionnaire was 118 students consisting of 4 generations, namely semester 1, semester 
3, semester 5, semester 7. The results of the study were based on categories, namely the ease of 
understanding the material with a score of 3.52 (effective), completeness of learning content 
(3.65 ) effective, flexibility of study time (effective), access to youtube for learning 3.20 (quite 
effective), clarity of instruction and achievement of learning objectives 3.66 (effective). The 
conclusion of this study is that the use of YouTube learning media during the pandemic is 
effective, only constrained when the network is not always stable. 

Introduction 
Indonesia is one of the countries affected by Covid -19, so we are required to make changes in activities 
so that people can avoid this deadly disease. These changes include washing your hands diligently, 
keeping your distance, and also using masks frequently. The world of education in Indonesia has also 
experienced a change in the learning process from face-to-face in class to distance learning. On March 
24, 2020 the Minister of Education and Culture of the Republic of Indonesia issued Circular Number 4 
of 2020 concerning Implementation of Education Policies in an Emergency for the Spread of COVID, 
through this Circular it was explained that the learning process must be carried out at home by utilizing 
the available internet network. During the COVID-19 pandemic, e-learning was used by all levels of 
education, both Kindergarten, Elementary, Middle School, Senior High School and Higher Education 
with the hope that the learning process could take place as well as offline learning.  

Such conditions require educational institutions to innovate in the learning process. One form of this 
innovation is by learning online or online. Full online learning is a new learning model applied in 
Indonesia so that many teachers must be able to adapt quickly how to do this model learning. Not all 
teachers and students are able to adapt well in undergoing online learning due to several things such as 
network conditions that are not always stable, the use of technology that is suitable for students' 
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conditions, monitoring of the students themselves.   

There are several media used during the online learning process, ranging from zoom, WhatsApp, e-
learning applications made by universities and the government. All of them have advantages and 
disadvantages as learning media. One of the learning media that can be used to teach online is youtube. 
Youtube has the advantage that it can be played over and over again at a later time. Therefore, this article 
discusses how the effectiveness of YouTube media is used as a learning medium so that it can be an 
alternative media selection for online learning.   

Study quota assistance is provided by the government to assist the online learning process. It's just 
that this assistance is limited to accessing some applications. It's just that access to the YouTube 
application is not included so this is one of the obstacles faced in using the YouTube application. Even 
though there are a lot of educational content that can be accessed on YouTube compared to other social 
media. The YouTube application is included in the media category that students don't like in studying 
because it consumes a lot of quota in accessing it. In addition, presentations made by classmates make 
students sleepy because they are less attractive [1].  

Use of various learning media is expected to increase student motivation in the meaningful teaching 
and learning process during the pandemic. Interesting learning will improve learning outcomes [2]. 
Teaching media should be close to everyday life so that it is easily accessible and easy to use [3].  Steps 
for learning online using youtube: 1. The lecturer creates a youtube account.  2. The lecturer makes a 
presentation on the laptop and then records it using the Bandicam application. 3.  The lecturer uploads 
the material explanation video on youtube. 4. Students access the video link  to learn.  Online learning 
media were chosen during the pandemic so that students could learn  independently and also can provide 
a more learning experience because of the media  learning displays text, audio, animation, video. There 
are several learning media  the choices are chat media such as WhatsApp group, e-learning such as 
Google  classroom, ruangguru, while video-based ones such as zoom and youtube [4].  

Online learning media can make learning services more satisfying. Learning  online can make it 
easier for students to access subject matter as long as they have a connection  Internet. This is due to the 
large number of slides, videos, lectures that can help the learning process  students. The online learning 
mechanisms currently in use combine between  conventional learning and technology, an example of 
this combination is use  zoom application where the teacher teaches by lecturing directly but  take 
advantage of zoom technology [5].  Based on the results of research conducted [6]  found the fact that 
learning  by using youtube can increase student interest in learning and also can  help them understand 
the material better. In the context of learning, our video-based teaching media can choose YouTube. 
Students can share their presentation videos as well as the teachers can share their own videos [7]. 

Experimental Method 
The research method used in this research is the questionnaire method, which is to distribute 
questionnaires containing questions about the effectiveness of YouTube as a learning medium. The 
questionnaire is distributed via google form which can be accessed online by students. The number of 
respondents who filled out the questionnaire was 118 students consisting of 4 generations, namely 
semester 1, semester 3, semester 5, semester 7. According to [8] the use of a questionnaire is a data 
collection technique in which participants or respondents fill out questions or statements then after they 
are filled in completely then returned to the researcher. This study only tested the effectiveness of online 
learning using youtube during the pandemic. Therefore, the questionnaire was distributed to all biology 
education students who were learning to use the YouTube application, the lecturer recorded the 
presentation explanation and then uploaded it on YouTube to be watched by students during the learning 
process.  

The questionnaire was compiled using a Likert scale, then the data were analyzed to find out how 
effective the use of YouTube learning media was during the pandemic. According to [8] the Likert scale 
is used to measure the attitudes, opinions and perceptions of a person or group of people about social 
phenomena for each question or respondent's statement must support a question to be selected.   
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The data analysis technique used is the Likert scale measurement, the Likert scale range used in this 
study is 1 to 5, so the decision position becomes: STE = Very Ineffective (average score scale is 1.00 
- 1.80).  
TE = No Effective (average score scale 1.81 - 2.60)   
CE = Fairly Effective (mean score scale 2.61 - 3.40)   
E = Effective (average score scale 3.41 - 4.20)   
SE = Very Effective (average score scale 4.21 - 5.00)  
Research data in the form of student opinions regarding, Ease of understanding the material, 
completeness of learning content, flexibility of learning time, difficulty in using youtube, instruction 
and achievement of learning objectives..   
 

Result and Discussion 
Questionnaire were divided into 5 variables consisting of student opinions regarding the ease 
of understanding the material, completeness of learning content, flexibility of learning time, 
access to youtube for learning, instruction and achievement of learning objectives. Each 
variable is given 4 questions to get answers to the level of effectiveness on these variables. If 
students answer positive questions, they will be given a score of 5,4,3,2,1 consecutively.  

The answers chosen were strongly agree, agree, doubt, disagree, disagree.   
The profile picture of the students who filled out the questionnaire was seen from the gender 
and condition of the internet network when learning online. 

 

 
Figure	1Response	Data	Based	On	Gender	

	
Figure 1 describes the total sample who filled out the questionnaire, it appears that the dominant one 
who filled in was 89% women and 11% men. 
	
	
	
	
	

11% 

89% 

RESPONSE	DATA	BASED	ON	GENDER

Men Women
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Figure	2	The	condition	of	the	respondent's	internet	network	

Figure 2 explains that the internet conditions of students while studying online using YouTube are 80% 
less fluent, 13% fluent, and 7% not fluent. 
 

Table 1. The results of the first variable statement 
No  Ease of Understanding the   

Material 
STS  TS  RG  S  SS 

1  Learning by viewing lecturers’ 
material presentations via YouTube 
is good for my learning process. 

1   
(0.9%) 

8   
(6.8%) 

25   
(21.4%) 

65   
(55.6%) 

18   
(15.4%) 

2  The subject matter  delivered by 
lecturers through YouTube is easy for 
me to understand 

2   
(1, 7%) 

10   
(8.5%) 

32   
(27.4%) 

58   
(49.6%) 

15   
(12.8%) 

3  The  voice of the lecturer when  
explaining through YouTube was 
heard clearly in my ears 

2   
(1.7 %) 

9   
(7.7%) 

15   
(12.8%) 

69   
(59%) 

22   
(18.8%) 

4  The material explained on  YouTube 
makes me not have to ask too many 
questions 

6   
(5.1%) 

44   
37.6%) 

32   
(27.4%) 

32   
(27.4%) 

3   
(2.6%) 

	
Table 1 explains that the dominant students agree that learning to use YouTube helps them easily 
understand the material. This can be seen from the agreed statement filled by more than 50% of the total 
respondents. 
	
	
	
	
	
	
	
	
	
	
	

13% 

80% 

7% 

The	condition	of	the	respondent's	
internet	network

Very	smooth Not	that	smooth Not	smooth
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Table 2. Results of the second variable statement  

No  Completeness of content   
Learning 

STS  TS  RG  S  SS 

1  Subject matter that is  I can listen to 
the delivered through YouTube 
without being cut into pieces  

2   
(1.7%) 

16   
(13.7% 

17   
(14.5%) 

62   
(53%) 

20   
(17.1%) 

2  Studying the subject matter 
presented lecturers  through 
youtube is easier than video   
other applications. 

0 (0%)  7 (6%)  21   
(17.9%) 

60   
(51.3% 

29   
(24.8%) 

3  I don't need to take little notes 
anymore because the material on 
youtube can be accessed at any 
time 

5   
(4.3%) 

25   
(21.4%) 

20   
(17.1%) 

40   
(34 , 2%) 

27   
(23.1%) 

4  I feel comfortable learning 
through youtube 

6   
(5.1%) 

16   
(13.7%) 

24   
(20.5%) 

60   
(51.3%) 

11   
(9, 4%) 

	
Based on table 2 we can see that the dominant respondent chooses to agree to be at a presentation above 
60%. This can happen because lecturers are free to provide complete material, besides that, if the 
material is lacking, YouTube will usually provide recommendations for similar material even though it 
is not made by the lecturer. 
 

Table 3.  Results of the statement of the third variable 

No  Flexibility when studying  STS  TS  RG  S  SS 

1  I can repeat the  explanation of the 
material  delivered by the lecturer on 
YouTube 

1   
(0.9%) 

4   
(3.4%) 

19   
(16.2% ) 

50   
(42.7%) 

43   
(36.8%) 

2  I can watch all the material taught 
by the lecturer before the midterm 
exam 

2   
(1.7%) 

2   
(1.7%) 

9   
(7.7%) 

49   
(4 1.9) 

55   
(47%) 

3  I can play learning videos on 
youtube in certain parts 

1   
(0.9%) 

6   
(5.1%) 

6   
(5.1%) 

66   
(56.4%) 

38   
(32.5%) 

4  I can  download / save a lecturer 
youtube video to watch at a later 
time 

1   
(0.9%) 

2   
(1.7%) 

10   
(8.5%) 

56   
(47.9%) 

48   
(41%) 

 
Table 3 explains that most students admit that as long as they use YouTube for learning they have the 
flexibility, they can study at any time apart from their normal time on campus. This feature is excellent 
for use in the online learning process. 
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Table 4. Results of the fourth variable statement  

No  YouTube access for   
Learning 

STS  TS  RG  S  SS 

1  Playback of YouTube videos on 
my gadget has stalled (buffering) 
during  Lectures 

7 (6%)  22   
(18.8%) 

37   
(31.6%) ) 

37   
(31.6%) 

14   
(12%) 

2  The internet network that I use is 
not a problem in lectures  using 
YouTube 

21   
(17.9%) 

29   
(24.8%) 

30   
(25.6%) 

27   
(23 , 1%) 

10   
8.5%) 

3  The quota that I have is enough to 
access every  learning meeting 
using youtube 

12   
(10.3%) 

33   
(28.2%) 

24   
(20.5%) 

39   
(33.3% ) 

9   
(7.7%) 

4  My cellphone supports 
accessing youtube videos  

2   
(1.7%) 

10   
(8.5%) 

25   
(21.4%) 

55   
(47%) 

25   
(21.4%) 

	
	
Table 4 shows that access to YouTube is still an obstacle because there are still those who get an 
inadequate network to access YouTube, while YouTube must be accessed using a stable network so that 
it does not buffer. 
	

Table 5.  Results of the fifth variable statement 

No  Clarity of instruction and   
achievement of objectives   
learning 

STS  TS  RG  S  SS 

1  Each assignment delivered by the 
lecturer on the YouTube video has 
clear meaning 

1   
(0.9%) 

8   
(6.8%) 

31   
(26.5%) 

58   
(49.6%) 

19   
(16.2%) 

2  I can understand a  presentation 
given by a friend using youtube 

3   
(2.6%) 

7 (6%)  46   
(39.3%) 

53   
(45.3%) 

8   
(6.8%) 

3    I can easily do UTS  1   
(0.9%) 

8   
(6.8%) 

45   
(38.5%) 

53   
(45.3%) 

10   
(8.5%) 

4  Each question - The questions   
asked at the time of UTS  had an 
explanation on the YouTube 
material for lecturers 

2   
(1.7%) 

4   
(3.4%) 

19   
(16.2%) 

70   
(59.8%) 

22   
(18.8%) 

	
	
Table 5 explains that YouTube is a good alternative for giving assignment instructions and 
making students understand. This is evidenced by more than 50% of respondents agree that 
they can understand instructions well if delivered via YouTube. 
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Table 6.  Levels of effectiveness of online learning using the youtube application based on 5 
variables  

No  Statement  Average  Effectiveness Level 

1  Ease of understanding the material  3.52  Effective 

2  Completeness of learning content  3.65  Effective 

3  Flexibility of learning time  4.20  Effective 

4  Access to youtube for learning  3.20  Sufficiently Effective 

5  Clarity of instruction and achievement of 
learning objectives 

3.66  Effective 

	
Table 6 shows that of the 5 variables that can be used to test the effectiveness of YouTube, it can be 
seen that 4 variables are in the effective category, while the YouTube access category is in the quite 
effective category. This must be a concern so that YouTube can be accessed better. 
	
Discussion  

Based on the questionnaire results that have been distributed, it turns out that students easily understand 
the learning material explained by the lecturer via YouTube. The presentation material explained 
through the video makes it easy for students to understand because they tend to learn more easily than 
if they only learn through text slides that are not given direct explanation.  

The use of YouTube to provide effective material can be conveyed well to students because lecturers 
are free to display any type of material because before uploading on YouTube the lecturer can carry out 
the editing process so that the material can appear optimally. It's just that the completeness of the 
learning process cannot be evaluated if you use YouTube.   

The main advantage of YouTube is the flexibility of study time. Students can access material content 
that has been created as long as they save the shared link, this is very helpful when they want to review 
the material that has been submitted. It is different if the face-to-face learning process is only a small 
part of the explanation that can be recorded in the book.  

The internet network still provides problems in the online learning process, especially YouTube, which 
requires a stable network and high quotas. If students do not have good internet quality, the learning 
process will be disrupted, the video will be choppy. During this learning process, there were 6.8% of 
students admitted that the internet network was not smooth.  

Instructions given by the lecturer if they provide material and assignments can be delivered effectively 
because students can repeat the video in certain parts so that instructions can be understood properly. 
So that most students can complete the exam well.  
It's just that students' interest in using YouTube as part of the learning process is low due to the high 
cost of accessing it, besides that, even though students usually access YouTube, it is only used for 
entertainment because of the many disturbances during the learning process. Generally video-based 
content requires a larger quota. [9].  

Coclusion 
Based on the results of the analysis, it was found that the use of youtube as a learning medium during 
the pandemic was in the effective category where the categories were Ease of understanding the material 
with a score of 3.52 (effective), completeness of learning content (3.65) was effective, flexibility in 
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learning time (Effective) ), Access YouTube for learning 3.20 (Effective Enough), Clarity of instruction 
and attainment of learning objectives 3.66 (effective). So that the use of YouTube as a learning medium 
can be recommended.   The suggestion that the researcher gives is that during the use of YouTube, it is 
necessary to ensure that the network is in a stable condition so that the learning process can be even 
better. 
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Abstract. This research aims to find out the significant effect the application of the power of two 
learning model on environmental pollution material  at  the X  grade students of SMA Negeri 11 
Luwu Utara. The design of this research was pre- experimental. The population of this research 
was the students of grade X IPA in academic year 2019/2020 of  SMA Negeri 11 Luwu Utara. The 
population was 64 students.   Purposive sampling technique was used to choose sample, by taking 
one class X IPA2. The sample was 31 students. The result shows that there is significant effect to 
the students’achievement after treatment on environmental pollution material of the students at 
grade X SMA Negeri 11 Luwu Utara. 

 
 
1. Introduction 

Education has important role in improving the students’ courage to be religiuse and obedious 
men to Almighty God Allah SWT. It is one of factocs that create ultimate generation.  The 
constitution No 20 in 2003 article 1 states that education is conciouse and planned effort to reach 
learning situation and teaching-learning so te students actively can improve their potency to have 
spiritual strength, self-control, identity, intelligence, noble character, and also skill that they need 
in society, nation, and counntry  
       According to Aunurrahman (2014), learning  model  is a conceptual blueprint which describe 
systematic procedure to organize learning experience in reaching the learning goal and it 
functions as guide for learning designers and teachers to design teacing-learning activities.    
       Cooperative learning is not merely learning in group as in this model structured motivation 
and task are cooperative that require the students to interact effectively among group members 
obviously.  Besides it cannot only improve academic ability but also get the students to cooperate 
in learning.  This model is designed to benefit cooperation between the students in one scene of 
learning which emphezise sudents’interactions and  form   active aptitude and attitude and better 
productivity in teaching and learning process.    
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       Active learning by The power of two Model is te strength of two heads which is used to 
improve cooperative learning and to promote the importance of synergy, because two heads are 
better than one head silberman ( 2010). 
        The power of  two model is the strength of two. gateringing two students to form one small 
group which consists of two students.   This activity is to promote sinergy  that two students or 
more is better than one. It is used to courage te students critical thinking and stregnten te meaning 
of two students synergy.   
 Learning achievement is an evaluation which can describe aspect of the process of 
thinking  (Cognitive Domain) and also describe other psichologycal aspect,  either value aspect or 
attitude (Affective Domain) and skill aspect (Psychomotor  Domain)  of an individual. It means 
trough learning achievement reflects whole description of the students’achievement after 
learning.   
 Learning achievement is abilities that students have after experiencing learning it usually 
can be found by evaluation which aims to find evidence or data that shows the students’ level 
achievement and success in reaching te objective of learning.   
        Learning achievement is basically the change of the student’s attitude that covers cognitive, 
affective, and psycomotoric after attending a process of teaching-learning. 
 Education and teaching can be claimed as success if the students show positive changes as 
result of learning process that he experienced trough program and activities that are designed and 
implemented by the teacher in teaching process. Based on learning achievement, the 
students’ability and improvement as well the level of learning success can be known.  

Learning achievement should show better states, so it benefits to: Learning achievement 
should affect the students’changes better than before, therefore it can (a)  increase knowledge,  
(b)  better understanding of materials that not understood before,  (c)  increasing more skilss, (d)  
having new perspective on something, (e)  more appreciating something than before. As 
conclusion the term learning achievement is the changes of the students cognitive, affective, and 
phsicomotoric.   
2. Experimental Method 

This research used descriptive data as it describes with numerical which shows  the value of 
representating variables. It is pre-experimental research which used experimental class somehow  
the researcher could not control the variables out of this research and not chosen randomly. So the 
researcher tried to get description of learning application with the power of two model on 
environmental pollution materials.  
       Non-equivalent control group was used in this research. It used two groups, they are 
experimental group and controlled group. Purposive sampling was used to choose the groups.  
      The sampling technique used was Non probability sampling. It did not choose the sample 
randomly. The sample was the students of the tenth grade IPA1. Crontrolled group in this 
research was 33 students in which the researcher used lecturing, and IPA2 was experimental 
group  consisted of  31 students in which the researcher used  The power of two.model learning.  

This research was held in  SMA  Negeri  11 Luwu Utara in academic year 2019/2020. It is 
located on  JLN.DG. Mangatta,   Tolada village, Malangke district, Luwu Utara regency. It was 
held on 24 Februari- 11 March 2020. 
       The collected data was pretest and posttest score, then the researcher compared both by 
questioning is there significant difference between the scores?  T-test was used to find the 
difference.   
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3. Result and Discussion 
 This research is quasi-experiment which was held in SMA Negri 11 Luwu Utara. It was 
held on 24 Februari – 14 March 2020.  The sample was the tenth grade students of  IPA 1 as 
controlled class and  XIPA 2 as experimental class.  Pre-test and post-test was used to collect the 
data.  
 
3.1    The description of Experimental class Pretest 

  The pretest data of   IPA 2 as experimental class on environmental population material 
by using  the power of two model.  
Table 7.  statistic description of pretest experimental class 
Statistic  Score  
Sample  31 
Average score  55,16 
Mean  57 
Mode 57 
Maximum score 77 
Minimum score  37 
Range  40 
Standart deviation  8,821 

Source: primary data (2020) 
Table 7 describes statistical value of pretest of experimental class of 31 students who get 

the average score 55.16, mean score is 57, (mode) is 57, maximum score is 77, minimum score is 
37, range is 40, and standart deviation is  8,821. 
Table 8. criteria of classification on pretest data 
No Interval score (%) Criteria  Frequency Persentage % 
1. 0-54 Very low  16 51,6 
2. 55-64 Low   12 38,7 
3. 65-79 Average 3 9,7 
4. 80-89 High   - - 
5.  90-100 Very high  - - 
Total   31 100 

Source: Prime data(2020) 
 Table 8 above shows that based on pretest data, 16 students of the tenth students of   IPA 

2 get very low classification with  percentage  51,6%, 12 students are classified as low with 
percentage 38,7% and  3 students are classified as average with percentage 9,7% 
Table 9 the distribution of  pretest data of exsperimental class before treatment of the power of 
two 
 
 
 
No Score  Frequency Percentage (%) 
1 Score  > 73 1 3,22 
2 Score  < 73 30 96,77 
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Total  31 100 
Source : Primary data (2020) 

Based on the data of table 9, the result of learning achievement based on standard of 
minimum completeness  on experimental class above shows that the students’ achievement level 
on environmental pollution material of the tenth grade of IPA 2 as experimental class are 
classified as very low, because the students do not reach standard of minimum completeness on 
Biological subject. They can reach learning achievement if it reach 100% who achieve standard 
of minimum completeness 73. While on the table above only 1 student gets score > 73 and 30 
students get score < 73. 
3.2 Posttes Data Description 

The result of experimental class posttest score, X IPA 2 aims to find the effectiveness of 
the application of the power of two on environmental pollution material. The scores can be seen 
below     
Table 10  statistic value data of  experimental class posttest  
Statsitik Statistic value 
 Sample 31 
Average score 84,61 
Mean 84,35 
Mode 87 
Maxsimum score 97 
Minimum score 77 
Range  20 
Standard deviation 5,631 

Source: Prime data 
Table 10 shows the description of statistic result of controlled class for 31 samples. The 

average score is 84,6, the mean score is 84.35, mode is 87, maximum score is 97 and minimum 
score is 77, range is 20 and standarat deviation is 5.631 
Table 11. the criteria of classification of posttest score of experimental class 
No Interval (%) Criteria  Freque

nci 
Percentage% 

1. 0-54 Very low  - 
2. 55-64 Low  - 
3. 65-79 Average  5 16,1 
4. 80-89 High  18 58,1 
5.  90-100 Very high 8 25,8 
Total   31 100 

Source: Prime Data (2020) 
Table 11 above shows that 5 students are classified into average with percentage 16.1% , 

18 students are classified into high with percentage 58.1% and 8 students are classified into very 
high with percentage 25.8%. 

 
 

Table 12. distribution of the pretest result on experimental class 
No Score  Frequency Percentage (%) 
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1 Score > 73 31 100 
2 Score  < 73 -  
Total  31 100 

Source: prime data (2020) 
Based on table above , it can be seen that  KKM pottest on environmental pollution after 

treatment 31 students get  score ≥73, and no students gets score ≤73, it shows that the students’ 
comprehension on environmental pollution material after treatment can reach KKM as 100% of 
the students get score ≥73. 
 
3.3 Inferensial Test Result 
3.3.1 Normality Test 
   Normality test aims to find whether the  data pretest and posttest are from  the normal 
distribution  population or not.  
Table 13. The result of  uji normality test  analysis of controlled class  
Data result Kolmogorov-smirnov 

Statistic Df Sig 
Pretest .117 33 ,200* 
Posttest .150 33 ,059 

Source: Prime Data 
Based on table 13 normality test  sigcount  of  pretest of controlled class is 200    (sigcount > 

0,05) and value sigcount of  posttest is 059 (sigcount > 0,05). Based on criteria that   H0  is accepted if 
probability ≤ 0,05, H1 is rejected. It means that the data is from abnormal distribution population.  
probability ≥ 0,05 means that H0 is rejected , H1 is accepted   the data is from normal distribution 
population.  As conclucion   pretest probability is  (200) ≥ 0,05 and  posttest probability is  0,59 ≥ 
0,05 which means   pretest and posttest of controlled class is  from normal distribution.   
Table 14. Analisys result of normality test of  experimental class 
Data result Kolmogorov-smirnov 

Statistic Df Sig 
Pretest .099 31 ,200* 
Posttest .148 31 ,080 

Source: Prime Data(2020) 
           Based on table 23 normality test or sigcount of experimental class pretest is ,200 (sigcount > 
0,05) and   sigcount of posttest is  ,080 (sigcount > 0,05). Based on criteria if :  probability ≤ 0,05, H0 
is accepted, H1 is rejected. It means  the data is from  abnormal distribution data. Probability ≥ 
0,05,  H0 is rejected , H1 is accepted. data is from  normal distributed population, it can be 
concluded that   pretest probability is  (200) ≥ 0,05 and  posttest  probability 0,80 ≥ 0,05 which 
means the data of  pretest and posttest of experimental class is normal distributed. 
 
3.3.2 Homogenity Test 
           Homogenity test aims to find whether he analyzed data have vary homogeneity or not. 
The criteria as follows :  
Ho= Data do not have homogeneity variant  
H1= Data have homogeneity variant 
Table 15. the result of analyzed homogeneity test data of controlled class   
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Data result Sig Description  
Pretest ,096 Homogen 
Posttest ,103 Homogen 

Source: Prime data 
Table 15 shows that homogeneity value on pretest of controlled class is  ,096 (Sigcount ˃ 

0,05) and   posttest homognity value of controlled class is,103(Sigcount ˃ 0,05). Based on criteria 
the conclution is : if  probability value ≥ 0,05, means the data are homogen. If probability value ≤ 
0,05. Means the data are not homogen. Therefore  probability value of  pretest of controlled class 
is  0,96 ≥ 0,05 and probability value of  posttest is  103  ≥ 0,05. It means H1 is accepted  and  Ho is 
rejected which are from homogen data. 
Table 16. the result of analyzed homogeneity test of experimental class   
Result of data Sig Description 
Pretest ,153 Homogen 
Posttest ,901 Homogen 

Source: Prime data  
Table 16 shows that homogeneity pretest value of experimental class is 153 (Sighitung ˃ 

0,05) and homogeneity  posttest value of exsperimental class is 901 (Sighitung ˃ 0,05). Based on 
criteria : if   probability value ≥ 0,05, means the  data is  homogen. if probability value ≤ 0,05. 
Means the data is not homogen. So, probability of    experimental class pretest is 153 ≥ 0,05 and   
posttest probability value is ,901  ≥ 0,05. It means that H1 is accepted and Ho is rejected as 
conclusion it is from homogeny data. 

 
3.3.3 Hipotesis Test 

Hypothesis test is used to analyze the implementation of the power of two model on 
environmental pollution material in the tenth grade of  X SMA Negeri 11 LuwuUtara.  

 
3.3.3.1 Simple Regression linear test 

Simple Regression linear test is used to find  independent variable (X) that is learning 
model of the power of two toward dependent variable (y) that is students achievement.  
Tabel 17.  Simple Regression linear test 

   Coefficientsa 
Model Unstandardized 

Coefficients 
Standardize
d 
Coefficient
s 

T Sig. 

B Std. Error Beta 
1 (Consta

nt) 
-11,185 15.336  -729 .471 

The 
power of 
two 

.814 .182 .626 4.469 .000 

a. Dependent Variable: result 
Source : Prime data (2020) 

Based on table 17, the result of linear regression using the formula as:   
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Y1= ß0 + ß1  X1 + ∑1 after the regression test was applied the result is   Y= 11,185+  0,814 X 
Based on te result it can be concluded that : constant value is 11,185, which means  that constant 
value of  variabel  on students’achievement (Y) is 11,185. coeficien regression value (X) is  0.814 
which describes that each addition 1% value on  learning model of The Power Of Two, will 
improve learning achievement (Y) as much as  0.814. the effect of variable X toward Y is 
positive. So as conclusion, coefesien constant value is positif, therefor   dapat dikatakan Learning 
model of The Power Of Two (X) has positif affect toward students’learning achievement (Y). The 
research confidence level is  95% Ho is rejected  and Hi is accepted, so independent variable has 
significant effect toward dependent variable.    
3.3.3.2  Significance Test 
Table 18. The result of significance test data 
Learni
ng 
achiev
ement 

Levene's 
Test for 
Equality 
of 
Variances 

t-test for Equality of Means1 

Learni
ng 
achiev
ement 

F Sig T Df Sig 
(2-
tailed) 

Mean 
differen
ce 

Std. 
Error 
Differ
ence 

95% 
Confidence 
Interval of 
the 
Difference 
Low
er 

Upp
er 

Equal 
varian
ces 
assum
es 

2.00
0 

,16
2 

-
14,34
3 

64  ,000 -
26,75
8 

1.86
5 

-
30,
484 

-
23,
031 

Equal 
varian
ces 
not 
assum
es 

  -
14,34
3 

60,
027 

,000 26,75
8 

1.86
5 

-
30,4
89 

-
23,0
26 

Source:Prime data(2020) 
If probability value < 0,05 so Hi is accepted, it means that  variable-independent variabel  
simultanousely influences  toward independeng variable. If probability value > 0,05 Ho is 
rejected, it means that independent variable simultanousely does not influence toward  
independent variable. Based on criteria  probability value (sig) = 0,000 < 0,05, means  Ho is 
rejected and Hi is accepted so as conclusion   there is significant effect of  the power of two 
learning model toward the students’ learning achievement. 
 
3.3.3.3  t-test 
Table 19. result of hypothesis test 
Value  t-test Sig(2-tailed) Level of significant 
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Experimental Class -21,571 ,000 ,005 

Source:Prime data (2020) 
The comparison between statistic count and  statsitik test in determining hypothesis using 

(df=n-k)  formula is by seeing the number of  independent variable (2) of research (k) the number 
of respondent (n) 33-2 = 31 and finding independent degree (df) by seeing the distribution of   T-
tabel with  df = 31 so  T-table =2.040. if  T-count >Ttable on  α= 5% means  Ho is rejected  and 
Hi is accepted  (significant effect). If  T-count < Ttable α= 5% means  Ho is accepted and  Hi is 
rejected (no significanf effect). Based on table 22, the result of hypothesis test above is  tcount  
21,571 while ttable 2.040. Based on criteria if tcount  is 21,571 ≥ t table 2.040  means  H1 is 
sccepted and Ho is rejected so it can be concluded that   Hi = there is significant effect of   p the 
power of two conclusion on environmental pollution material in pada materi pen cemaran  SMA 
11 Luwu Utara 
 
4. Conclusion  
  
Based on result of the research, the students’learning achievement in experimental class after 
treatment is  84,61. The learning implementation in experimental class in four meetings are 
described as, at first score is (3,53), second meeting score is  (3,64),  third meeting score is  (3,86)  
fourth meeting score is  (3,93) so it is categorized as  well implemented. In linear regression test, 
constant coefisien value is positive  Y= 11,185+ 0,814 X  that means  coefesien of regression   for 
constan3 is 11,185 which shows that independent variable is zero or constant so it will improve 
the learning achievementconsantly 11,1 %. Independent Variable  0,814 means that if 
independent variable increases 1, the satisfication of dependent variable will increase 0,814  or   
81,4%. So as conclusion  the effect of  variable X toward Y is positif.   Based on the significance 
level used α = 0,05 based on criteria  probability value (sig= 0,000) so  probability value 0.000 < 
0,05 means H1 is accepted and  Ho is rejected that is why  ther is significant effect of using the 
power of two learning model toward the students’learning achievement  besides, based on 
jypothesis test T-count is 21,571, while T-table 2,040, it can be concluded  (21,571 > 2,040) that 
means  HI is accepted, there is significant effect of using   the power of two learning model 
toward the students’learning achievement on environmental pollution material   belajar siswa in 
the tent grade of SMA Negeri 411 Luwu Utara.  
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Abstract. The purpose of this study is to determine the effectiveness of micro hydro power plant 
module trainer for participants’ learning outcome, especially for subject “ Maintenance of Cross 
Flow Turbine and Generator”. The learning model was delivered using problem based learning 
for the experimental class and classical learning with questions and answer for the control class. 
This study used quasy experiment method using non equivalent control group design type. The 
datas were got from pre and post test of this subject in each groups, and analysed using statistical 
software. The results of this study are: score of pre test the experimental group from 6 – 15 with 
average score of 10.76, score of pre test the control group from 7 – 13 with average score of 
10.69, and score of post test the experimental group from 13 – 19 with average score of 16, score 
of post test the control group from 12 – 18 with average score of 14.63. The experimental group 
experienced increase in learning outcome by 5.24 points from the initial conditions, while the 
average score for the control group experienced an increase in learning outcome by 3.94 points 
from the initial conditions. 

1. Introduction 
The development of a micro hydro power plant (MHPP) is very important in helping the government 

to overcome the current energy crisis, especially to increase the electricity ratio in areas those are not 
able to be reached by the electricity grid from electricity provider (PT. PLN). PLTMH is a power 
generation system using an energy source from hydropower which has a generating capacity of ≤ 1 MW 
[1].  

The Indonesian government has developed micro-hydro through the Energy Independent Village 
program (DME Program) since 2007 as one of the efforts to provide energy based on renewable energy 
[2]. The DME program is intended as an entry point in rural economic activities in the form of providing 
energy with technology that can be operated by local communities. Micro hydro-based energy 
development programs carried out in each village to increase energy supply, can also empower local 
communities for productive economic development. 

Several MHPP development projects have been completed by the government, and have been handed 
over to local governments, with the hope that the development of MHPP system management can be 
sustainable. There are many challenges so that MHPP can be sustainable, namely by integrating three 
aspects: technical and environmental aspects, social aspects and economic aspects [3]. In the technical 
aspect, we pay attention to the civil, mechanical and electrical components at the planning, construction 
stage, up to the operation and maintenance stages. The social aspect pays attention to community 
participation at the planning stage, from development to operation and maintenance stages. And, for the 
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economic aspect, pay attention to the source of financing and the form of financing at the investment 
stage and operation and maintenance stage. 

The Center for Development of Human Resources for Electricity, New Renewable Energy and 
Energy Conservation (PPSDM KEBTKE) is a government agency within the Ministry of Energy and 
Mineral Resources which has one of the tasks of implementing education and training in electricity, 
new, renewable energy, and energy conservation [4]. One type of training that is carried out by PPSDM 
KEBTKE is the MHHP training for the community aimed at MHHP Operators. This training aims to 
produce MHPP operators who have technical skills in operating, maintaining and administering MHPP 
in their regions so that it can be sustainable. One of the subject in the training is Maintenance of Cross 
Flow Turbine and Generator, which these components are important in MHPP. 

To support teaching and learning activities in this training, PPSDM KEBTKE also has a miniature 
MHPP laboratory or facility with 2 (two) models, namely MHPP Module Trainer using Cross flow 
Turbines with V belts and MHPP Module Trainer using Cross flow Turbines with flat belts, which are 
coupled to the generator for each turbin. Learning media is an important factor that will affect the 
learning outcomes of training participants. Learning media applications can increase the efficiency and 
effectiveness of the learning process. The use of appropriate learning media in the learning process must 
be of concern to the teacher which is expected to improve student learning outcomes [5]. There were 
some problem in the learning process of the subject training “Maintenance of Cross Flow Turbine and 
Generator MHPP”, because for practical learning there were not complete of module trainer yet, 
especially in parts that can be separated in part. And this problem caused the training participants training 
participants have difficulty and do not understand the lesson that was delivered by Widyaiswara. 

Based on the description above, the researcher took the initiative to conduct a study on the 
effectiveness of Micro Hydro Power Plant (MHPP) module trainer as a learning media that can support 
activity and improve the learning outcomes of training participants.	 

2. Method 
The method used in this research is the Quasi Experiment Method, where according to Sugiono, 

2012, this research was conducted by giving treatment to the experimental group and providing a control 
group as a comparison [6]. This experiment is based on the reason that this research is in the form of 
educational research that uses humans as research subjects. Humans are not the same and are unstable. 
Therefore, other variables that influence treatment cannot be controlled strictly as desired in pure 
experimental type research. 

This research’s design consists of two groups, group one as the xxperimental class that was given a 
Problem Based Learning Model, and group two as The Controll Class that was given the usual Learning 
Model, such as Lectures and Questions and Answers. 

 
Table 1. Research Design of Pretest Posttest Control Group Design 

Groups Pre Test Treatment Post Test 
EC O1 PBL O2 
CC O3 UL O4 

 
Table information: 
EC : Experimental Class 
CC : Controll Class 
PBL : Problem Based Learning 
UL : Usual Learning 
01 : Pre Test Result for Experimental Class 
02 : Post Test Result for Experimental Class 
03 : Pre Test Result for Controll Class 
04 : Post Test Result for Controll Class 
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3. Result and Discussion 
This research is a quasi-experimental research type Nonequivalent Control Group Design which was 

to test a theory in the field. This test examines the effect of the Problem Based Learning (PBL) model 
on the thinking skills of training participants in the training course for Maintenance of Cross Flow 
Turbines and PLTMH Generators at PPSDM KEBTKE with 17 participants in class A and 16 
participants in class B. 

In this study, there were experimental and control groups. For the experimental group, class was 
given treatment using Problem Based Learning. And for the control group was given as usual learning 
model, such as the lecture and  question and answer learning. 

The data obtained in this study were from participant test data on the subject “Maintenance of Cross 
Flow Turbine and Generator MHPP” through the pre-test and post-test results in each group. 

3.1. Initial Measurement  
At this process, an initial questionnaire was carried out in the control and experimental groups to 

determine the level of conditions with respect to the dependent variable. The results of the initial 
questionnaire are useful in controlling for the initial differences between the two groups This is done 
because both groups must start from the same situation. Between the two groups were given the same 
questionnaire. Then the initial questionnaire scores from the control group and the experimental group 
were inputed and analyzed using the SPSS program computer. 

 
Table 2. Pre-Test Results for Experiment and Control Groups 

No Name of Participants Pre Test Results 
Experimental Controll Experimental Controll 

1 A AA 6 7 
2 B BB 9 11 
3 C CC 9 9 
4 D DD 8 11 
5 E EE 12 11 
6 F FF 11 12 
7 G GG 13 8 
8 H HH 11 13 
9 I II 15 12 

10 J JJ 14 10 
11 K KK 12 8 
12 L LL 11 13 
13 M MM 12 12 
14 N NN 11 12 
15 O OO 9 11 
16 P PP 8 11 
17 Q QQ 12 - 

    
Total 183 171 
Average 10.76 10,69 
The Higest Score 15 13 
The Lowest Score 6 7 

 
Table 2 shows that the results of the initial measurements are as follows: for the pre-test experimental 

group the highest score was 15, the lowest score was 6. And the average score was 10.76. while for the 
pre-test in the control group the highest score was 13, the lowest score was 7 and the average result was 
10.69. Based on these results, it can be seen that the initial abilities of the participants in the two groups 
are relatively the same or equal, where there is a difference in the mean value of 0.07. 
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3.2. Final Measurement 
After both groups are considered to have the same conditions and has been given an initial 

questionnaire, then the next stage will be treatment. And after receiving treatment, the experimental 
group and the control group were given the final questionnaire with the same material as the initial 
questionnaire. This test aims to see the achievement of increasing learning values during the initial and 
final questionnaires, whether the results of the training participants are increasing, the same, or have 
decreased. 

Table 3. Post-Test Results for Experiment and Control Groups 

No Name of Participants Pre Test Results 
Experimental Controll Experimental Controll 

1 A AA 14 16 
2 B BB 18 14 
3 C CC 16 14 
4 D DD 16 14 
5 E EE 15 15 
6 F FF 16 13 
7 G GG 19 15 
8 H HH 14 18 
9 I II 13 14 

10 J JJ 15 17 
11 K KK 18 12 
12 L LL 17 13 
13 M MM 18 13 
14 N NN 14 14 
15 O OO 18 15 
16 P PP 15 17 
17 Q QQ 16 - 

    
Total 272 234 
Average 16 14,63 
The Higest Score 19 18 
The Lowest Score 13 12 

 
After being given treatment, the two groups were given a final test to find out the final condition of 

each of the groups. Table 3 shows that the data from the post-test results in the experimental group were 
the highest score of 19, the lowest score of 13, and an average score of 16. The data from the post-test 
results in the control group were the highest score of 18, the lowest score of 12, and the average score 
of 14.63. 

 
Table 4. Comparison of the average test results  

for the experimental class and control class training participants 

 Average Training Participants' Test Results 
Initial Condition Final Condition 

Experimental Controll Experimental Controll 
Score Average 10,76 10,9 16 14,63 

 
Table 4 shows that the results of the post test in both groups were showed that the learning outcomes 

of the participants were better than the initial conditions. The average score for the experimental group 
increased by 5.24 points from the initial condition, while the average score for the control group 
increased by 3.94 points from the initial condition. 
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4. Conclusion 
Based on the results of research and discussion, it can be concluded that: 

1. The Microhydro Power Plant (MHPP) module trainer is effectively used as a learning media. 
2. The training participants are very active in learning the subject “Maintenance of Cross Flow 

Turbines and Generators. 
3. Learning with the Problem Based Learning Model has an influence on the value of the training 

participants' learning outcomes, this can be shown by the acquisition of the average score in the 
experimental class taught using Problem Based Learning reaching 16 and the average score in the 
control class reaching 14.63. The average score for the experimental class increased by 5.24 and 
the mean score for the control class increased by 3.94. 
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Abstract. The research objective of the Interactive Multimedia Development of Microsoft Excel 
Learning in Application Software Courses Using Adobe Flash CS6 is to obtain a description of; 
(1) knowing the learning conditions of the Application Software Course in the Informatics Study 
Program of the University of Cokroaminoto Palopo, (2) knowing the multimedia development 
process and (3) knowing the validity, practicality, and effectiveness of Microsoft Excel 
Interactive Multimedia Learning with Adobe Flash CS6. The researcher used Mardika's 
development model which was adapted from three models of Ariesto Hadi Sutopo, Borg and 
Gall, Dick and Carey. The product is interactive multimedia learning. This research was 
conducted at the University of Cokroaminoto Palopo, Informatics Study Program. Students were 
used as trial subjects in this study, namely 3 students in the one to one trial, 10 students in small 
group trials, and 30 students in field trials. We use interview and questionnaire guidelines to 
collect the data.  The research results are: (1) in the initial conditions of learning tended to be 
dominated by educators using the lecture method which resulted in students being more passive, 
as a result, students sometimes felt bored without allowing students to be actively involved in 
learning; (2) the development process refers to the Mardika model, namely analysis, learning 
design, multimedia production, expert validation, revision, product testing and (3) the product is 
produced in the form of interactive multimedia. Microsoft Excel Learning in Application 
Software Courses is valid, effective, and practically used as a learning medium for Application 
Software Courses in the Informatics Study Program of Cokroaminoto Palopo University which 
were analyzed using quantitative descriptive techniques.   

1. Introduction 
The current development of information technology has greatly affected all areas of human life, such 

as in the field of education, entertainment, the economy, telecommunications, and many other fields 
affected by the development of information technology. The emergence of the mass media as a source 
of knowledge and education center, such as internet networks, labs. Campus computers and others. The 
impact of this is that lecturers are not the only source of knowledge so that students in learning do not 
need to be too fixated on the information taught by the lecturer, but can also access subject matter directly 
from the internet, therefore the educators here are not only teachers but also as a student guide to direct 
and monitor the course of learning so that students do not take the wrong direction in using information 
and communication media in learning. Presence of new learning methods, the learning system does not 
have to be face-to-face, the data processing system results of the assessment using technology, the 
fulfillment of educational facilities can be fulfilled quickly. 
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The need and importance of using ICT (Information and Communications Technology) in learning 
activities are very much felt. Information and Communication Technology Systems provide a broad, 
fast, efficient, and effective range of information dissemination to various parts of the world. Information 
technology develops in line with the development of theory and communication and technology that 
supports the practice of learning activities. Web-Based Learning (e-learning), Computer Assisted 
Learning (CAI), Audio-Visual Based Learning (AVA), Multimedia-Based Learning is one form of ICT 
utilization that needs to be implemented in today's education world (Rusman, 2011). 

Besides that, in the 21st century multimedia has become a basic skill that is as important as reading 
skills. Multimedia makes reading dynamic by giving new dimensions to words. Especially in terms of 
conveying meaning, words in multimedia applications can be a trigger that can be used to expand 
knowledge or convey information (Suyanto, 2003). Learning with Multimedia will provide enormous 
benefits for teachers and students. In general, the benefits that can be obtained are the learning process 
is more interesting, more interactive, the amount of teaching time can be reduced, the quality of student 
learning can be improved and the teaching and learning process can be done anywhere and anytime. 

Using Adobe Flash software, learning media based on computer multimedia technology can be 
created. The ability of the Adobe Flash program to create multimedia presentations supports live 
animation, supports the insertion of multimedia such as audio, images, and ease of operation. Ease of 
operation in the use of Adobe Flash-based learning media, namely by using interactive buttons that 
facilitate teaching and learning activities as desired. With this, it can increase student understanding of 
the material to be studied. The use of this learning media can only be used with computers that have 
Adobe Flash Player software. This is a weakness in the use of Adobe Flash learning media which is only 
limited to use with computer and LCD media. 

Adobe Flash is an application that is used by using a computer that has the ability to integrate color 
components, images, sound, and graphic animation (graphic animation). Computers are able to convey 
high-level information and knowledge, which causes computer programs to be used as a means of 
conducting simulation teaching and learning activities. Another advantage of computers is that they can 
be programmed to provide feedback on student learning outcomes. 

The ability of computers to record learning outcomes of the user (record keeping), causes the 
computer to be programmed to check and provide scores of learning outcomes automatically. Research 
results from computer research and publishing institutes (Computer Technology Research, 1993) also 
state that people are only able to remember 20% of what they see and 30% of what they hear. But people 
can remember 50% of what they hear and see, and 80% of what they see, hear and do at once. (Suyanto, 
2003: 18). So with this theory, we hope that using Adobe Flash to create media can improve student 
understanding. 

Interactive multimedia learning provides learning with a tutorial system, where interactive 
multimedia technology can repeat a material if students do not understand the material presented during 
the teaching and learning process. Interactive multimedia can be applied to various disciplines, one of 
which is in the Application Software course. 

Application Software is one of the courses in the Informatics Study Program at Cokroaminoto Palopo 
University. One of the subjects taught about basic knowledge of office applications such as Microsoft 
Excel number management, Microsoft Word word processing, and PowerPoint presentations. 

One of the subjects in the Application Software course is Microsoft Excel, which is a number 
processing application that is widely used to assist users in calculations, making financial reports and 
analysis, and presenting data. 

Initial observations made at Cokroaminoto Palopo University, Faculty of Computer Engineering, 
showed that there were teaching and learning problems experienced by students and lecturers in the 
classroom. Particular problems are related to one of the competencies of the application software course, 
including: (1) the material being studied is quite difficult, (2) the type of media used is limited to 
materials that lecturers can make, namely in the form of modules and direct simulations using LCD 
Projector, (3) the material taught is still sourced from materials provided by lecturers only (4) limited 
time to study in class, (5) there are frequent complaints from students that the use of conventional 
learning process patterns tends to make students complain and feel bored so they lose interest and 
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motivation to learn because the delivery seems monotonous and less innovative without paying attention 
to the potential and creativity of students. 

These constraints can have implications for student learning achievement where learning 
achievement is the result of learning while following the learning process, although it cannot be denied 
that learning outcomes are not influenced by the factors mentioned above. Learning outcomes can be 
influenced by internal factors, namely the ability, interests and motivation, and other factors. External 
factors, namely the family environment, educational institutions, and the community environment. 

The above shows that in learning application software on practicum material which is quite difficult 
with limited learning time, lecturers must use varied learning methods and are adapted to student 
conditions. so that students better understand the material presented and are more memorable with the 
learning that has been delivered. 

Based on these problems, the learning media application software is considered as an alternative that 
can be used to solve problems due to the lack of understanding of the student material presented by the 
lecturer. Therefore, floating is necessary for interactive multimedia-based learning with an attractive 
appearance, exactly the same as when running Microsoft Excel with audio. It is hoped that students can 
understand Microsoft Excel material with interactive multimedia made with Adobe Flash authoring 
software so that students have strong learning motivation, learning becomes a fun and inspiring activity, 
students can study independently both on campus or anywhere. 

Based on the above background, the authors are interested in research under the title: "Development 
of interactive multimedia for Microsoft Excel learning in application software courses with Adobe Flash 
CS6" at the Faculty of Computer Engineering, University of Cokroaminoto Palopo. 

 
2. Method 

This research type is Research and Development. We use Interactive Multimedia products of excel 
learning in application software courses using Adobe FlashCS6 whose applied to computer application 
software courses at the Faculty of Computer Engineering, University of Cokroaminoto Palopo. In this 
research, we use the Mardika model.  This model was adapted from three models, that is the Borg & 
Gall, Dick & Carey, and Ariesto Hadi Sutopo. The model consist of several stages, namely needs 
analysis, learning design, multimedia production, expert validation, revision, testing product. 

The subjects of this study were students in semester II of the Informatics Study Program of the 
University of Cokroaminoto Palopo who program application software course. The samples in this study 
were one to one or individual trials, small group trials, and field trials. The following is the data subject 
in this study: 

Table 1. Research Subject 

Trial Types The Number of Subjects 
Individual Trial 

Small-Group Trial 
Field Trial 

3 students 
10 students 
30 students 

Source: Pribadi (2011:149) 
In this study, we use interview guidelines and questionnaires. The data obtained analyzed using 

percentage descriptive statistical techniques (Tegeh, 2014:82). 
The percentage range and validity criteria for interactive multimedia excel learning in application 

software courses are present in Table 2.  

Table 2. Percentage Range and Qualitative Criteria for Product Validity 

Percentage Range (%) Qualitative Criteria 
85,01% - 100% 
70,01% - 85% 

50,01% - 70,00% 
01,00% - 50,00% 

Very valid 
Quite valid 
Less valid 

Invalid 
Source: (Akbar, 2013: 41) 
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The percentage range and practicality criteria for excel learning media in application software courses 
are present in Table 3.  

Table 3. Percentage range and qualitative criteria for product practicality. 

Percentage Range (%) Qualitative Criteria 
85,01% - 100% 
70,01% - 85% 

50,01% - 70,00% 
01,00% - 50,00% 

Excellent 
Good 
Fair 
Poor 

Source: (Akbar, 2013: 41) 
The percentage range and criteria for the effectiveness of excel learning media in application software 

courses are present in Table 4.  

Table 4. Percentage Range and Qualitative Criteria for Product Effectiveness 

Percentage Range (%) Qualitative Criteria 
85,01% - 100% 
70,01% - 85% 

50,01% - 70,00% 
01,00% - 50,00% 

Very Active 
Enough Active 

Less Active 
Inactive 

Source: (Akbar, 2013: 41) 

3. Result and Discussion 

1.1. Learning Conditions for Application Software Subjects on the Subject of the Microsoft Excel 
Preaktikum with Interactive Multimedia 

The results of direct interviews with several students at the University of Cokroaminoto Palopo 
showed that learning was still not optimal. The learning is centered on lecturers so that students are 
passive in learning. The learning media used are still conventional or printed teaching materials, sourced 
from teaching materials or textbooks, not using multimedia, students have laptops, insufficient learning 
time, and learning is only done in class. Based on the analysis that has been described, it takes an effort 
to develop multimedia-based learning media that can support the learning process in application 
software courses in the Informatics Study Program of the University of Cokroaminoto Palopo. to be 
more creative, innovative, and fun. 

After conducting trials at the Faculty of Informatics, in the application software course, there were 
several comments given by students. Two of them are (1) the learning method using multimedia is very 
efficient and makes me not bored. Then the completeness of the material is also considered very good 
seeing the depth of the material that is packaged in such a way and eliminates the impression of being 
heavy and lazy, (2) interactive multimedia is very interesting, learning media like this need to be applied 
in several courses that are considered to require media like this. (3) interactive multimedia is easy to use 
and can be used independently anytime and anywhere with easy-to-understand material. 

1.2. Development of Interactive Multimedia Learning Excel in Application Software Courses Using 
Adobe Flash CS6 

Development of interactive multimedia learning excel in application software courses using Adobe 
Flash CS6 in detail is carried out in several stages. The first stage is the identification stage including 
literature study, field study, and planning. Initial research and information gathering include literature 
review, classroom observations or observations and preliminary information searches, particularly 
theories and concepts relevant to the development of this learning media. The second stage is the 
development of the initial product format. After the planning is complete, then make the initial shape of 
the product. After the product is designed, it performs a validation test of the instrument used.  

The third stage is the implementation of the product that has been revised based on the results of one-
on-one or individual trials and small group trials. The trials were carried out on a larger subject. The 
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quantitative data collected is analyzed so that data can be used to improve the product for improvement 
purposes at the next stage. 

1.3. Quality of Learning Excel Practical Work in Application Software Courses 
a. Validity 
Based on the results of the assessment of two 2 (two) validators, it shows that all components of the 

instrument that are declared valid and the aspects assessed involve media and excel interactive 
multimedia material in the application software course. The mean validation results obtained for media 
and materials were 92.54% and 88.71%, which means that excel interactive multimedia in the developed 
computer application software course was declared very valid. The suggestions and input given by the 
validator are used to improve the quality of interactive multimedia application software developed 
before being tested. 

b. Practicality 
In general, the trial results have met the requirements for practicality with a general assessment of all 

components that have been validated by the expert. The practicality of this interactive multimedia is 
known from the responses of educators and students as users. Interactive multimedia is given to 
educators in computer application software courses before small group trials and limited trials. This is 
done so that educators understand the purpose and steps for its use. Educators act as practicing experts 
who provide comments and suggestions on practicality aspects and as facilitators who try out interactive 
multimedia application software. 

The mean responses of students in the one-to-one trial, small group trial, and limited test were 
83.70%, 89.21%, and 86.32%, respectively. The average response of students based on the trials 
conducted was 86.41% with very good criteria and easy to use so that they were able to absorb learning 
material well. The average response of educators to interactive multimedia is very good with a 
percentage of 92.71%, so it can be concluded that the developed interactive multimedia has very good 
practicality. 

c. Effectiveness 
The effectiveness of interactive multimedia application software is obtained from observing the 

activities of students and observing the activities of educators during the learning process using 
interactive multimedia application software. The average percentage of student activity observation was 
91.32% with very active criteria. The mean percentage of educators' observations on interactive 
multimedia application software is 83.21% with very active criteria. 
 

4. Conclusion 
Based on the research and development that has been done, several things can be concluded 

as follows: 
In the initial conditions of learning, learning is still not optimal because learning tends to be 

centered on lecturers so that students are passive in learning, using conventional or printed 
teaching materials, sourced from teaching materials or textbooks only, have not used 
multimedia, students have laptops, learning time not enough, learning is only done in class. 
Based on the analysis that has been described, it is necessary to develop multimedia-based 
learning media that can support the excel learning process in application software courses in 
the Informatics Study Program of the University of Cokroaminoto Palopo to be more creative, 
innovative, and fun.  

The excel interactive multimedia development process in the application software course 
refers to the Mardika model which was adapted from three models from the Borg & Gall, Dick 
& Carey and Ariesto Hadi Sutopo models which consists of several stages, including: (1) The 
analysis phase, namely: needs analysis to determine the right problems and solutions and 
determine the competence of students in the semester II application software course at the 
Faculty of Computer Engineering, Cokroaminoto Palopo University, (2) The design stage, 
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namely: determining specific competencies, methods, teaching materials, and multimedia 
learning strategies interactive excel in the second semester of computer application software 
courses at the Faculty of Computer Engineering, Cokroaminoto Palopo University, (3) The 
multimedia production stage, namely: the stage where all multimedia objects are created. 
Making the application is based on the design stage, namely the storyboard, flowchart that 
comes from the design stage. At this stage, all multimedia objects or elements are created and 
combined into one unit. At this stage the authors use the main software, namely Adobe Flash 
CS6 and several other supporting software, (4) the stages of validation, namely; to obtain 
information about the quality of learning media based on the evaluation of several validators, 
(5) Revision Stages, namely; the stages of making improvements to the validator's suggestions, 
(6) Testing, namely: product testing consisting of (1) one to one trial; (2) small group trials; (3) 
limited trials. 

The results of the validation of excel interactive multimedia development in the application 
software course at the Computer Engineering Faculty of Cokroaminoto Palopo University 
which consisted of media expert validation and material expert validation were declared valid 
by the material validator with a mean acquisition of a percentage of 88.71% (very valid) and 
media validator with the acquisition mean percentage of 92.54% (very valid). Interactive 
multimedia products excel in application software courses are valid, effective, and practically 
used as excel learning media in application software courses in the Informatics Engineering 
Study Program at Cokroaminoto Palopo University which were analyzed using quantitative 
descriptive statistical techniques, namely 85.01% - 100 % in the very good category.   
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Abstract. Learning in this era requires students and teachers to use technology, one of which is 
the smartphone used in learning. This research aims to develop research media in digital 
comics. This research method is a research and development method with the ADDIE model 
(analysis, design, development, implementation and evaluation) and research conducted only at 
the completion stage. This research has produced digital comics with density subject matter. 
This media is worth using based on average media experts' validation by 82.96% in the 
"worthy" category, the average material expert 85.83% in the "worthy" category. Of the two 
expert validations obtained an average of 90.28% with the category "totally feasible". While 
the average assessment result by a practitioner amounted to 85.26% in the "worthy" category. 

1. Introduction 
Physics as one of the branches of Natural Sciences (IPA) which is the basis of technological 

developments that are directly related to human life and studying phenomena that occur in the 
universe [1][2][3]. One of the subjects that students often find difficult is physics. Physics learning in 
the classroom is dominated by the use of lecture methods by teachers. Learning methods in the 
classroom are adapted to the time, situation and condition of the class, the type of material taught 
[4][5].  

The development of information and communication technology that is increasing in the current 
era of globalization is inevitable influence on the world of education [6][7]. The rapid development of 
information technology requires educators to continuously update their knowledge and skills in the 
delivery of the learning process [8][9]. Information technology is the development of information 
systems by combining computer technology with telecommunications [10][11]. By communicating 
learning through technology media can be one of the alternatives in the utilization of technological 
developments. It can be the basis that gadgets can be utilized in the world of education. 

In learning physics students need something different, it will be more fun when packaged in the 
form of pictures in the form of comics [12][13][14]. Students can know the content of the material 
visually to be able to illustrate abstracts become real and make it easier to understand the material 
[15][16]. If abstract concepts are displayed with multimedia, such as animations that can show as if 
they are real, it can motivate students so that students become happy to learn physics [17][18]. This 
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can be an alternative as a learning medium for educators to be able to describe the content of the 
material in visual form. 

Most students prefer to read comics because they present many images of either anime or animal 
characters, so students do not feel bored when reading them [19][20]. This situation can be used by 
educators to create learning media by utilizing technology and in the form of images in the form of 
digital comics that can be accessed through gadgets. 

The learning method applied in this digital comic is a demonstration method. Demonstration 
method is a way of demonstrating or demonstrating something or the process of an event or event [21]. 
This method emphasizes how to do things with explanations, instructions, and live demonstrations. 
Demonstration method is a teaching method where teachers practice to show students how to do things 
so that learning objectives can be achieved [22][23]. Demonstration is a very effective method, 
because it helps learners to find answers by their own efforts based on facts or correct data [24][25]. 
So, with the demonstration method students can try and see firsthand the material that will be studied. 

Based on observations with science study teachers about students at SMP Mutiara Jaya Bekasi 
school, about 85% of students have smartphones. However, the use of smartphones in school learning 
is still minimal, because teachers use conventional methods more often to maximize learning time. 
The mass of a type of substance that is one of the physics materials in grade VII junior high school, 
requires visual assistance to uncover the phenomenon that occurred. Students do not understand if 
only explained materially without seeing directly. 

From the description above, the author is interested and motivated to create a medium of physics 
learning combined with demonstration methods in an interesting form, concise and easy to understand 
in the form of digital comics as a supplement or complement to learning so that students can be more 
interested and understand physics learning well. Therefore the author raised the research with the title 
"Development of Digital Comics Based Demonstration Method as a Supplement on The Subject of 
Mass Type Substances". 

2. Method 
The method used in this research is research and development method. Research and development is a 
series of processes or steps in order to develop a new product or improve an existing product in order 
to be accountable. In this study, researchers used ADDIE research and development model. 

Addie research and development model (Analyze, Design, Development, Implementation, and 
Evaluation) which is a model in which presents stages that are arranged systematically (organized) and 
systematic in use aimed at achieving the desired results. The main purpose of this development model 
is to design and develop an effective and efficient product.  

The process stages in the ADDIE model are related to each other. Therefore, the use of this model 
needs to be done gradually and thoroughly to ensure the creation of an effective learning product. 
However, the ADDIE research model used in this development research is limited to the Analysis, 
Design, Development, and Implementation stages. 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Physics Comics Development Design 
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Here are the stages of development using the ADDIE model: 
1. Analysis 

The analysis process includes: identifying problems, research objectives, material selection, 
practitioner determination, and indicators. The topic chosen in this study is the subject of mass 
physics type substance grade VII junior high school. This material is presented in accordance with 
junior high school level. Indicators /criteria are made based on references from various sources 
from books and the internet to produce product quality. 

2. Design 
This stage is the design stage of the product to be made. Product creation begins with writing a plot 
or storyline, designing characters, and creating scenarios. 

3. Development 
In the process of making this product using the ibis paint X application, starting with sketching 
drawings consisting of depicting characters, panels and balloons and providing outlines to 
emphasize sketches. Next to the colouring stage. After completing the media, the next stage will be 
validated by an expert. Validation is assessed by media experts and material experts.  

4. Implementation 
Media that have passed the expert test at the previous stage can be continued to the stage of 
practitioner test and student response test. Once everything is done digital comics are ready to be 
uploaded through a webtoon application titled Science Show. 
Furthermore, several experts have validated comics, namely, media experts, material experts, and 

linguists. In the development of this comics only until the development stage, the goal is to make 
comic products. Because there is a Covid 19 pandemic,  students can not use comic to learning 
physics. 

3. Result and Discussion 
The creation of this product through several stages, namely: (1) Plot design, character design, and 
scenario creation. (2) Storyboard creation and colouring using the ibis paint x. (3) Bookbinding 
application and product publication through a webtoon application. An image of a finished comic part 
that is ready to be published through the webtoon application as follows, 
 

          
Figure 2. Comics ready to be published through the webtoon application 

 
 After the preparation of the media, the next stage is the validation of the media by media experts 
and material experts. Media assessment covers visual aspects, media presentation, materials and 
language. 

        
 

Table 1. Media Expert Validation Score 

Proc. of the 1st International Conference of Research on Education, Applied Science, Science, and Technology (1st ICREAST), Palopo,
Indonesia, December 21-22, 2020

187



	
	
	
	
	
	

 Result Category 

Media Expert 1 
Media Expert 2 
Media Expert 3 

4.62 
4.59 
4.69 

Very good 
Very good 
Very Good 

The average 4.63 Very good  

 
 Based on media experts' validation test results, obtained results with a minimum value obtained 
based on experts' questionnaire are 4.52 with the excellent category. The maximum value obtained is 
4.62, with an excellent category. If averaged, then the score obtained is 4.63, which means that this 
comics, according to experts, is very good and worthy to be implemented in school. 
 

Table 2. Material Expert Validation Score 
 Result Category 

Material Expert 1 
Material Expert 2 
Material Expert 3 

3.67 
4.00 
4.33 

Very good  
Very good 
Very Good 

The average 4.00 Very good 

 
 Based on material experts' validation test results, obtained results with a minimum value 
obtained based on experts' questionnaire are 3.67 with the excellent category. The maximum value 
obtained is 4.33, with an excellent category. If averaged, then the score obtained is 4.00, which means 
that this comics, according to experts, is very good and worthy to be implemented in school. 
 

Table 3. The Validation Result of Language Expert 
 Result Category 

Language Expert 1 
Language Expert 2 
Language Expert 3 

 

2.86 
4.00 
4.00 

Good 
Very good 
Very Good 

Average 3.63 Good 

 
 Based on laguage experts' validation test results, obtained results with a minimum value 
obtained based on experts' questionnaire are 2.86 with the good category. The maximum value 
obtained is 4.00, with an excellent category. If averaged, then the score obtained is 3.63, which means 
that this comics, according to experts, is very good and worthy to be implemented in school. 
 The use of comics learning media has a vast potential in adding material information to learners. 
The presentation of the book's contents also uses the material concisely and clearly and uses language 
that can be understood easily by the learner.  The contents of the comics contain materials, images, 
and applications of density of substances look like a comics becomes not monotonous for students to 
learn [26]. According to Suhono & Sari [27] design of the comics with  variations  of  images,  letters,  
colors that  make  students  motivated  to  read  comics. 
 Comics development, combined with an android-based comics, is one of the innovations in 
comic bookmaking. This can increase students' interest in learning physics [28]. Maghfiroh et all [14] 
added that android-based comics could improve students' ability to solve physics problems. Comics is 
very flexible and easy to use because the shape is small, so it is easy to carry anywhere [29]. The use 
of comics can encourage students to learn independently and improve students’ learning outcomes 
[12] [19]. 
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 The development of learning media is the determinant of the success of the learning process in 
the classroom [30] [31] [32]. Nowadays, teachers must be able to present creative learning media 
through the development of the era. A suitable learning medium can change students' learning 
motivation and improve their understanding of students' learning concepts [33] [34]. Comics can 
increase students' independence in learning, thus supporting student-centered learning processes [35]. 
Students can learn independently without having to be accompanied by a teacher. Teachers only as 
facilitators in the learning process [36]. 
 The comic is one of the innovations of physics learning media that presents physics materials 
that are quite clear, dense, and complete. Comics are different from textbooks in school. The 
advantages of comics are practical and easy to use, and the display of the contents of the book is full 
of color so that it can attract students to study physics. Learning media can combine in physic learning 
that aims to explain abstract physics materials well understood by students [37][38]. 
 

4. Coclusion 
Based on the results of and research discussion, it can be concluded that the development of a physics 
comics on density of substances material is feasible to be used and implemented to students. This 
physics comic has interesting material content. There are many pictures and examples of problems that 
will increase the motivation of students' learning. Future research can combine comics based android. 
It can be implemented for students to determine the influence of comics on students' learning abilities. 
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 Abstract :  

Teaching materials was one of the learning systems that play an important role in helping 

students achieve learning competence and success. By applying the teaching materials that have 

been developed, it is hoped that an alternative for an educator in delivering learning material is 

expected so that the teaching and learning process will run more optimally and varied so that in 

the end the learning outcomes of student activities are also expected to increase. The learning 

system that is carried out must also comprehensively integrate the concepts with the potential of 

local wisdom (ethnoscience) in the community. This research also involved learning to link 

culture and local wisdom so that students understand better the situation around students 

because it is close and known to students. The results of this study were to determine the 

improvement of students' science process skills through ETNOSPEM (Pempek Ethnoscience) 

teaching materials. This research used experimental research type pre-experimental design with 
one group pretest-posttest design, with one group subject design. The data collection method 

used a questionnaire to determine the increase in students' science process skills. The research 

subjects were ten fourth grade students of elementary school state number 8 of Lembak who had 

low skills. If in theα provision of 5% is 0.05, the price is 0.008 <0.05, thus Hο is rejected and 

Ha is accepted. So, the research hypothesis can be accepted. So can be concluded that 

ETNOSPEM (Pempek Ethnoscience) teaching materials can improve students' scientific process 

choices. 

 

1. Introduction 
Education is the main component for educating human resources. Education is one of the efforts 

to empower human potential to inherit, develop and build civilizations in the future. In the educational 

process it is closely related to the learning process or what is often known as the process of teaching and 

learning activities. Teaching and learning process activities can be carried out well if supported by good 
facilities and infrastructure. One of the facilities needed is teaching materials or textbooks. The use of 

teaching materials is one of the elements that must be present in schools that contain learning materials 

that are used to help students improve their abilities and process skills in learning (Bahrul Hayat & 
Suhendra Yusuf, 2010: 285). In line with opinion (Afandi & Aka, 2019) the teaching materials provided 

must be in accordance with the development of students. Teaching materials are books that are used as 

textbooks in the field of study and can be developed by the teacher himself according to student 
development, student needs and learning objectives to be achieved.  

The effort to build civilization is to improve students' science process skills with the environment, 

especially those related to culture as a legacy from previous generations. Culture will be better known 
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if it is included in learning activities, one of which is in the field of science. Cultural values which 

constitute local wisdom of a region differ depending on their respective regions, especially in Indonesia 

which consists of various tribes, ethnicities and traditions. It is hoped that with this process the younger 
generation will increasingly love local culture, have the value of nationalism and be proud to be an 

Indonesian nation with a lot of cultural diversity. 

Learning science that links local cultural wisdom as national identity, character and local cultural 
customs is called ethnoscience learning according to Sudarmin (2015). Ethnocentric learning is very 

important because Indonesia consists of various ethnic groups and cultures that must be preserved. 

Teaching materials used in schools today are teaching materials that are used in relation to the 

environment, namely local / ethnic / cultural wisdom that is around students which is commonly referred 
to as Ethno. 

In science teaching materials, it can also be developed using ethno such as ethnoscience. 

According to Endraswara (2012: 140) states ethnoscience is the study or study of knowledge systems 
and cultural cognitive types. The role of learning which studies about knowledge that is unique to a 

particular society (ethnoscience) is very important for students to know the symptoms that are 

considered important and organize in the learning process. Meanwhile, according to Joseph (2010) 

argues that the ethnoscience approach is based on the recognition of culture as fundamental 
(fundamental) and important for education as the expression and communication of ideas and 

developments. 

According to (Zuriah at el, 2016) with the development of teachers' insights and competencies in 
developing creative, innovative teaching materials by utilizing local potential, it can arrange creative 

and innovative teaching material development. One of the science subjects that can be developed by 

linking the material with the local wisdom of the community is the typical food material of South 
Sumatra Province, namely Pempek. The importance of ethnoscience learning so that it can extract 

specifically about indigenous knowledge in a society to be studied which in turn can be a bridge to 

formal science as a learning study in schools (Parmin, 2017). 

Therefore, the learning material should relate to contextuals such as learning approaches that 
relate to the real life of students in their families, communities and schools (Komalasari, 2014: 7). For 

that it is very necessary to know the suitability of teaching materials with the development of children, 

especially elementary school children, it is necessary to analyze the teaching materials used as a source 
of student learning. 

The analysis was carried out on ENOSPEM grade IV teaching materials, namely to instill cultural 

or ethnic values from the material contained in the teaching materials and to determine the increase in 
students' science process skills. This is in line with the opinion Rizkianawati, at al. (2015) that learning 

with the aim of improving science process skills is very important to be applied to the learning process 

because it can involve the active role of students. In line according to Istijabatun, at al. (2016) states 

that with science process skills students can construct their own knowledge obtained from the indigenous 
culture that develops in society. In addition, through a scientific process students are expected to be able 

to master and understand concepts in order to be able to solve problems that exist in the surrounding 

community. As well as being one of the learning resources in the form of ENOSPEM teaching materials 
selected and used by State 8 Lembak Elementry School as a companion book to the 2013 Curriculum 

Integrated Thematic Book for both teachers and students.  

2. Experimental Method 

This research design is a quantitative research design (experiment). This research uses pre-
experimental research design with one group pretest-posttest design, with a one group subject design. 

This experimental research design will be used by researchers to get as complete as possible information 

about the application of ENOSPEM (Pempek Ethnoscience) teaching materials in science learning in 
elementary schools. 

The research subjects were 10 grade IV of student in elementary school number 8 Lembak who 

have low science process skills. For this research, online learning was conducted considering that the 
Covid-19 outbreak is currently occurring and in the Muara Enim Regency area, it is still entering the 

red zone. This is done because considering the importance of safety for research for both the researcher 
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and the target subject to be studied. Data collection techniques used observation sheets and questions to 

improve students' science process skills. Observations are carried out by three observers (observers) 

using observation sheets of student activities during the teaching and learning process. The reason for 
using the data collection method in the form of observation is that observation has the aim of obtaining 

accurate data as a data collection instrument (Arikunto, 2012). The data analysis technique used in this 

study was a statistical test (t-test) with a significant level 5%.  
 

3. Result and Discussion 

3.1 Results of Observation of Students' Science Process Skills 

Student learning process is observed using observation sheets (observation). Observations are 
carried out by three observers (observers) using observation sheets to students during the teaching and 

learning process. The calculation is done by counting each point that appears on the observation sheet 

that has been filled in by the observer. The Observer consists of two teachers state 8 Lembak Elementry 
School and one lecturer from Departement of Elementary School Teacher Education University of PGRI 

Palembang. The observations can be seen in Table 1. 

 

Table 1. Observation Results of Students' Science Process Skills 
 

No Code Total % Information 

1 V-1 53 3,53 Very Active 
2 V-2 53 3,40 Very Active 
3 V-3 51 3,53 Very Active 

Average 3,48 Very Active 

 
Based on the results of the observations made by the three observers, the three of them agreed 

that the learning process that had been carried out using the application of ENOSPEM teaching materials 

by the classroom teacher was in the very active category. Very active is in accordance with the initial 

provisions if an average score of 3.48 is obtained, it is stated that the learning is in the very active 
category during the learning process. This is in line with the opinion Sartika (2015) that science process 

skills are a scientific method in which to practice the steps to find activity through experiments and 

experiments. Thus from the observation process it can be concluded that the learning carried out through 
the observation of students' science process skills is very well used, especially at the elementary school 

level. 

 

3.2 Results of Pre-Test and Post-Test Questions 
Based on the results of the pre-test, it was found that ten students had low pregnancy scores on 

the science process. The characteristics of students who have low interpersonal communication skills 

are unable to carry out activities in accordance with indicators of scientific process skills, for example 
being unable to observe / observe (count, measure, classify, and look for time or space relationships), 

make hypotheses, plan research, controlling variables, interpreting data, drawing temporary conclusions 

(inference), predicting (predicting), implementing (applying), and communicating (Dimyanti dan 
Mudjiono, 2009:18). 

Furthermore, ten students who had low student science process skills improvement were given 

treatment in the form of implementing learning using ENOSPEM-based teaching materials (Ethnisaons 

Pempek). After being given treatment using ENOSPEM-based teaching materials for six meetings, then 
the students were again given questions about the pregnancy process of science. The aim is to determine 

whether there is a difference in the pregnancy level of the ten grade IV students state 8 Lembak 

Elementry School after receiving treatment. The test results can be seen in Table 2. 
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Table 2. Analysis of Pre-Test and Post-Test Results 

 

Respondent 

Code 
Pretest (XB) Postest (XA) 

Direction of 

Difference 
Sign 

R-1 63 74 XB < XA + 

R-2 61 86 XB < XA + 

R-3 64 74 XB < XA + 

R-4 68 69 XB < XA + 

R-5 64 70 XB < XA + 

R-6 65 80 XB < XA + 

R-7 66 76 XB < XA + 

R-8 64 93 XB < XA + 

R-9 61 83 XB < XA + 

R-10 66 80 XB < XA + 

 
Based on the data above, it is known that there are ten showing a positive sign (+), which act as 

N (the number of pairs indicating differences) and x (the number of signs that are less) totaling 0. By 

looking at the binomial test table with the conditions N = 10 and x = 0, it is obtained ρ (possible price 

below Hο) = 0.008. If the α (error level) of 5% is 0.05, it can be concluded that the price is 0.008 <0.05, 
thus Hο is rejected and Ha is accepted. So it can be said that there is a significant difference in the test 

scores between before and after being treated with the application of ENOSPEM teaching materials 

(Pempek ethnoscience). 
ENOSPEM teaching materials are designed to improve the science process skills of Elementary 

School students. In addition, ENOSPEM teaching materials are a source of learning that can improve 

student learning outcomes, not only skills but also foster affective and cognitive domains. The results 

obtained by students after learning ENOSPEM are that students are required to be able to develop and 
display science process skills through direct practice of making pempek through ENOSPEM teaching 

materials. Science process skills are the main objective of this research, so many results have been 

obtained. 
This is as stated by Sukarno, at al.(2013) that science process skills are very important skills for 

students, not only in the process of learning science but also have a positive impact on students' lives in 

the future. Science process skills are common practice for students to develop skills, social and 
emotional through actual experiences. In addition, science process skills can also increase students' 

creativity through motor skills and motor activities throughout the student projects (Omar at al., 2014). 

In line with the opinion Djamarah, (2006: 88) states that process skills aim to improve students' 

ability to realize, understand and master a series of activities related to the learning outcomes achieved 
by the students themselves. As for opinion according to Haryono (2006:7) states that science process 

skills are the basis of academic skills, in addition to being "basic learning tools" which are skills that 

form the foundation for each individual to further develop themselves. Thus, from the results of the tests 
conducted, it can be concluded that the learning carried out through the pretest and posttest test questions 

can improve students' science process skills after being treated in the form of ENOSPEM teaching 

materials.  
 

4. Coclusion 

The results of research and application of ENOSPEM teaching materials can improve science 

process skills in state 8 Lembak Elementry Study. It can be seen from the data taken from the three 
observers that the learning process that has been carried out using the application of ENOSPEM teaching 

materials is included in the very active category. Very active is in accordance with the initial provisions 

if an average score of 3.48 is obtained, it is stated that the learning is in the very active category. 
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While looking at the binomial test table with the provisions of N = 10 and x = 0, we get ρ (possibly 

the price is below Hο) = 0.008. If the α (error level) of 5% is 0.05, it can be concluded that the price is 

0.008 <0.05, thus Hο is rejected and Ha is accepted. So it can be said that there is a significant difference 
in the score between before and after the application of ENOSPEM teaching materials (Pempek 

Ethnoscience). So, based on the results of the study, it can be concluded that the application of 

ENOSPEM teaching materials to students 'science process skills falls into the very active category and 
has differences between after and before being treated using ENOSPEM teaching materials so that it 

can be said that the application of ENOSPEM teaching materials can improve students' science process 

skills.  
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Abstract. In mathematics, reasoning ability refers to the capacity to arrive at a correct conclusion 
by using mathematical rules, properties, or logic. The purpose of this study was to examine 
students' reasoning abilities when solving problems involving polyhedron topic. The descriptive 
quantitative method was used in the research. The study enrolled 21 ninth-grade students from 
SMP Muhammadiyah Palopo. The following indicators of mathematical reasoning were 
analyzed: (1) Making mathematical statements orally, graphically, and in pictorial and written 
form; (2) Performing mathematical manipulation; (3) Compiling evidence, providing reasons or 
evidence for alternative solutions; (4) Concluding the statement; and (5) Checking the argument's 
validity. The data collection method used was to administer written tests to the research 
participants. The research instrument was a five-item test of reasoning ability on application 
questions. According to the mathematical reasoning ability test results on the polyhedron 
problem, three students (14.29%) possessed excellent mathematical reasoning abilities, while 11 
students (52.38%) had good reasoning abilities. Five students' score was in the average level 
(23.81%), two participants (9.52%) had low-level mathematical reasoning abilities, and none 
(0%) of the students' score was at the meagre level. 

1. Introduction 
In our daily lives, problems are unavoidable. Typically, a problem is resolved through decision-making. 
Individuals must conclude from information or facts about the problems they encounter, and reasoning 
is required to accomplish this task. We can conclude correctly and verify its process using human reason. 

According to [1], the reasoning is an event that occurs during a thought process. It is a mode of 
thought. Thinking is a series of activities that include recalling information, imagining, memorizing, 
mentally calculating, associating ideas or information with specific relationships, creating a concept, or 
estimating various possibilities. In terms of reasoning, it is a mental process in which conclusions are 
drawn based on statements that have been established or assumed to be true. As a result, we conclude 
that while reasoning may involve a thinking process, not all thinking activities are reasoning. 

Mathematics is more about reasoning than it is about memorizing facts. Problem-solving is a primary 
concern in the discipline. As a result, reasoning affects students' understanding of mathematics. In 
mathematics, reasoning abilities refer to the skill to apply rules, characteristics, or mathematical logic to 
arrive at a correct conclusion. [2] stated that mathematics is concerned with reasoning activities, not 
with the outcomes of experiments or observations. 

[3] outlined five process standards for students, one of which is reasoning. [4] said that reasoning 
serves as the foundation upon which mathematical knowledge is built. [5] emphasized the critical role 
of reasoning in students' learning outcomes. Students who demonstrate a strong learning outcome also 
demonstrated a strong reasoning ability, and vice versa. 
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Students must develop thinking skills to learn mathematics [6], and one of these mathematical 
reasoning abilities. Mathematical reasoning is a thought process that enables us to arrive at a conclusion 
based on previous facts or statements [7], [8]. Mathematical reasoning allows students to grasp 
mathematical concepts, procedures, and properties and apply the appropriate strategy when solving 
mathematical or real-world problems [9]–[15]. It fosters students' belief that mathematics is a subject 
they can comprehend, reason about, justify, and evaluate [12]. Since prekindergarten, teachers should 
promote and teach reasoning as a component of students' mathematical experiences [14].  

In Indonesia, research on reasoning abilities is already prevalent [10], [13], [16], [17]. Some even 
focused on one topic, such as number patterns [18], limit function [19], linear equation system in two 
variables [20], and quadratic equations [21]. Several studies investigated mathematical reasoning skills 
on the topic of three-dimensional Geometry [9], [11], [22]. The three articles reported different findings, 
two of them [9], [22] showed that students' mathematical reasoning skill was still low while the other 
revealed the opposite.  

Based on the explanations of the importance of reasoning and the different findings by some studies, 
we found it essential to conduct research investigating students' reasoning skills to solve the polyhedron 
topic's problems.  

2. Method 
This descriptive study, conducted in SMP Muhammadiyah Palopo, used a quantitative approach. The 
study population consisted of ninth-grade students, and a random sample of 21 students was recruited. 
The research instruments used in this study were designed to assess students' mathematical reasoning 
abilities. The collected data was analyzed to determine the students' level of mathematical reasoning. 
The following is the categorization. 
 

Table 1. Level of Students' Mathematical Reasoning 

Range of Score Category or Level 
80 < 𝑥 ≤ 100 Very High 
60 < 𝑥 ≤ 80 High 
40 < 𝑥 ≤ 60 Average 
20 < 𝑥 ≤ 40 Low 
0 ≤ 𝑥 ≤ 20 Very Low 

*𝑥 = students' score 

 We used the indicators proposed by [23] to assess students' mathematical reasoning. The 
following Table 2 summarizes their characteristics and includes the scoring rubric. 
 

Table 2. Indicators of Test of Students' Mathematical Reasoning 

Indicators of Reasoning 
Skills Score Description 

Presenting mathematical 
statements orally, in written 
form, and figures and 
graphics 

1 Cannot present the mathematical statement in any form 
2 Present mathematical statements incorrectly 
3 Present mathematical statements but make some mistakes 
4 Present mathematical statements correctly 

 
Carrying out mathematical 
manipulation 

 
1 

 
Can write down the data but determine the unknown 
incorrectly 

2 Can write down the data and the unknown, but could not 
solve the questions 

3 Can write down the data and the unknown, but made several 
mistakes in solving the questions 
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4 Can write down the data and the unknown and solve the 
questions correctly 

 
Constructing proofs, giving 
reasons or proofs of several 
solutions 

 
1 

 
Cannot construct proofs and give reasons 

2 Carry out an incorrect step in constructing proofs and give a 
false reason 

3 Can construct proofs but give an incorrect reason 
4 Can construct proof and give a correct reason 

 
Drawing conclusions based 
on statements 

 
1 

 
Cannot conclude and give the right reason in the problem-
solving procedures 

2 Make mistakes in concluding and gives a false reason in the 
problem-solving procedures 

3 Can draw a conclusion based on statements but gives an 
incorrect reason in the procedures of problem-solving 

4 Can conclude from statements, and gives a correct reason in 
the problem-solving procedures 

 
Check the validity of 
arguments 

 
1 

 
Make mistakes in checking the validity of arguments and do 
not give explanations 

2 Check the validity of arguments correctly, but do not give 
explanations 

3 Check the validity of arguments correctly, but give incorrect 
explanations 

4 Check the validity of arguments correctly, and give a correct 
explanation 

 
Find patterns or 
characteristics of 
mathematical phenomena 
to generalize 

 
1 

 
Cannot find patterns or characteristics of mathematical 
phenomena to generalize 

2 Make mistakes in finding patterns or characteristics of 
mathematical phenomena to generalize 

3 Less precise in finding patterns or characteristics of 
mathematical phenomena to generalize 

4 Can find patterns or characteristics of mathematical 
phenomena to make generalizations appropriately 

 

3. Result and Discussion 
After analyzing the data, the results were obtained, and they are presented in the following Table 3. 
 

Table 3. Results of Test of Students' Mathematical Reasoning 

Range of Students’ Score Frequency Percentage (%) Category 

80 < 𝑥 ≤ 100 3 14.29 Very High 
60 < 𝑥 ≤ 80 11 52.38 High 
40 < 𝑥 ≤ 60 5 23.81 Average 
20 < 𝑥 ≤ 40 2 9.52 Low 
0 ≤ 𝑥 ≤ 20 0 0 Very Low 

Number of Participants 21 100  
*𝑥 = students' score 

Over half of the students demonstrated an advanced level of mathematical reasoning. There were only 
two participants in the low category and none in the meagre category. More than 90% of the students' 
scores fall at least in the category of Average. 

We also analyzed students' difficulties and presented the findings based on students' mathematical 
reasoning indicators. The results are given by the following Table 4. 
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Table 4. Results of Test of Students' Mathematical Reasoning 

Indicators of Reasoning Skills Score Number of Students 

Presenting mathematical statements orally, 
in written form, and figures and graphics 

1 0 
2 9 
3 3 
4 9 

 
Carrying out mathematical manipulation 

 
1 

 
3 

2 5 
3 9 
4 4 

 
Constructing proofs, giving reasons or 
proofs of several solutions 

 
1 

 
5 

2 5 
3 7 
4 4 

 
Drawing conclusions based on statements 

 
1 

 
3 

2 3 
3 0 
4 15 

 
Check the validity of arguments 

 
1 

 
2 

2 9 
3 5 
4 5 

 
Find patterns or characteristics of 
mathematical phenomena to generalize 

 
1 

 
5 

2 6 
3 7 
4 3 

According to Table 4, nine participants were unable to present mathematical statements correctly. More 
than half of the participants (12 students) accurately represented the statements, even though three made 
errors. 

In terms of mathematical manipulation, thirteen students were able to do so, but nine of their 
responses revealed several errors. Eight students were unable to solve the questions, and three of them 
incorrectly identified the unknown in the problems. 

The next indicator is proof construction. Eleven students were capable of creating proofs, but seven 
of them provided an incorrect justification. Ten students were unable to produce proof or performed 
wrong steps. 

More than half (15 participants) were capable of arriving at a conclusion and justifying it. Three 
participants made concluding errors and provided false justifications; three participants were unable to 
reach a conclusion. 

The fourth indicator is a check on the argument's validity. There were only two students who were 
unable to perform the validity check correctly. Nine participants were unable to explain their responses, 
while the remaining ten students could present their solution (half of them provided the incorrect 
description). 

The final one is pattern recognition. Five students were unable to find patterns at all, while the 
remaining students could perform this action. Six participants, on the other hand, made errors in 
determining the characteristics of the mathematical phenomena.  

Students' mathematical reasoning was still low according to several preliminary observations by [19] 
or findings of [10]. More than half have a low or deficient level of mathematical reasoning [22]. Their 
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reports and the two studies by [9], [22] showed different results. In our study, the percentage of students 
who had a low or meagre level of mathematical reasoning is below 10%.  

Several factors could account for the discrepancies in the results. Firstly, studying a diverse group of 
participants have the possibility of yielding differences. Secondly, there were factors such as the 
difference in the learning experience (enjoyment in learning mathematics [24]),  learning styles [13], 
self-confidence [25], or other factors that might contribute to the disparate findings. 

When teachers plan to design mathematics instruction that promotes reasoning, specific indicators 
should be emphasized. In this case, determining the validity of arguments and identifying patterns in 
mathematical phenomena to generalize were the two indicators that required additional attention, as the 
percentage of students scoring below three is greater than 50%. 

4. Conclusion 
According to test results for students' mathematical reasoning abilities on polyhedron topics, more than 
half of students earn high marks (11 students or 52.38%). 2 and 0 students, respectively, have a low and 
a deficient level of mathematical reasoning. Over 90% of students scored at least in the average range. 
To summarize, ninth-grade students at SMP Muhammadiyah Palopo demonstrated high mathematical 
reasoning. 

This study examined a small number of students. One could conduct a replication study with larger 
sample size. Additionally, one could consider other variables such as mathematics achievement, learning 
styles, cognitive styles, motivation, etc.  
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Abstract. Problem-solving is one of the essential skills students need to learn in 
mathematics. Several factors influence a person's mathematical ability. These aspects 
include self-efficacy. This study examined the relationship between students and their 
efficacy and problem-solving skills. The population we selected was the eleventh-
grade students in SMAN 7 Luwu Timur. The sample comprised of thirty-five students. 
The primary data collection methods employed were the written interview and a 
questionnaire about self-efficacy. The test was in the form of an essay. The data were 
tested for normality and analyzed through the use of Pearson's Correlation. Results 
showed that mathematics problem-solving skills were average, and self-efficacy skills 
were in the middle category. The correlation test reported a significant relationship 
between the level of problem-solving skills in mathematics and self-efficacy. 

1. Introduction 
Mathematics is fundamental in all aspects of our life. The value of studying mathematics is not 

only illustrated in school but also observed in daily life. People use mathematical operations in 
everyday life, such as addition, subtraction, multiplication, and division. To be more precise, 
mathematics is utilized in the development of several different fields, including modern technology 
[1], engineering, and industry. Mathematics is vital in education as well as in all aspects of life. 

In education, mathematics plays a large role in promoting students' skill levels and how they can 
solve problems correctly and effectively. Although some students could not solve the problems, 
poor performance still exhibits a lack of self-efficacy and problem-solving skills.  

In our daily lives, many activities could be modeled using mathematics, including linear 
programming, which is involved in the business. Although the process was complicated, some 
challenges included that some couldn't transform word problems into mathematical models. They fail 
to grasp the meaning of the subject. [2] offered five core skills taught systematically in mathematics 
classes, such as problem-solving, reasoning, communication, connection, and representation. In this 
study, we look at how students solve problems in the field of mathematics. 

Problem-solving is a learned skill [3] and could help students tackle mathematical problems, 
enhance students' conceptual understanding, and help them think better to solve non-routine problems. 
A low level of skills in problem-solving may impede the teaching and learning of mathematics. 
Additionally, mathematics questions are very different than the questions that used to be asked in the 
classroom because the method of answering those questions is quite different [4]. 
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Carole Wade and Carol Tavris in [5] stated that one's success in mastering a concept is affected 
by one belief because it causes one to behave in such a way that becomes true.  They claim that one 
source of the type of faith held by people is their self-confidence level (self-efficacy). [6] also stated 
that high self-efficacy impact problem-solving skills. Their statement suggested that self-efficacy 
plays an essential role in a person's understanding of a concept.  

According to [7] and Albert Bandura in [5], self-efficacy is the belief that one has in his/her 
abilities to produce various actions necessary to achieve the desired outcome. He mentioned that the 
impact of self-efficacy on motivation is substantial. Students with low mathematical self-efficacy tend 
to easily give up when they encounter problems [8]. Bandura describes self-efficacy as a belief in our 
skill and ability to complete activities we need to attain our goals. The explanations indicate the effect 
of self-efficacy on students' decisions to be involved in learning, their level of support, and the 
duration they persist under challenging situations.  

Study on problem-solving and self-efficacy is already prevalent. Most of the research measuring 
their relationships only involve junior high school students [6], [9]–[14]. One that investigated high 
school students is rare. The most recent and related studies explored students' problem-solving based 
on their self-efficacy, not their correlation [15], [16]. Therefore, the study aimed to look at students' 
problem-solving skills and self-efficacy and then compare them. 
2. Methods 

This research explored students' problem-solving skills and self-efficacy, and it also examined 
their association. The research population was 127 eleventh-grade students at SMAN 7 Luwu Timur. 
The study recruited thirty-five students as the sample, and it took place in Luwu, Indonesia, during the 
odd semester of 2020/2021 in November for SMAN 7 Luwu Timur. The instruments used were a 
survey of self-efficacy and a test of problem-solving skills. 

In collecting the data, the test and the questionnaire were administered to the students once. The 
test was in essay form, consisting of four questions based on Kompetensi Dasar (basic competencies) 
and indicators of problem-solving skills on two-variable linear equations. The questions used were as 
follows. 
Question 1: 
The area of a parking area is 400 m2. The average parking area of a car and a bus are 8 m2 and 24 m2, 
respectively. The parking area only accommodates a maximum of 20 vehicles. Create the 
mathematical models of the questions by supposing that 𝑥 is the number of cars parked and 𝑦 is the 
number of buses parked! 
Question 2: 
A domestic industry produces two kinds of bread, which is bread A and bread B. The amount of flour 
and butter needed to make the former are 150g and 50g, respectively. As for the latter, it requires 75g 
of flour and 75g of butter. The amount of flour available is 2.25kg, while the stock of butter is 1.25 kg. 
The owner of the business is going to make the two kinds of bread as much as possible. Create the 
mathematical models of the problems! 
Question 3: 
A merchant wants to buy two kinds of beverages (type A and type B). The maximum numbers of all 
drinks are 25 bottles. The former's price is Rp. 6.000,00 for every bottle while the latter's cost is Rp. 
8.000,00 for one bottle. The merchant has Rp.168.000,00. The profit for every type A and type B 
drinks sold are Rp. 2.000,00 and Rp. 2.500,00, respectively. To maximize the profit obtained, 
determine the number of drinks sold for every type of beverage. 
Question 4: 
Niki, Dini, and Rita shop for rice and sugar in the same store. Rita buys 3 kg of rice and 2 kg of sugar 
and pays Rp.46.000,00. Dini purchases 4 kilograms of rice and 5 kg of sugar and pays Rp. 87.000,00. 
If Niki buys one kg of rice and a half kilograms of sugar with a twenty thousand-rupiah bill, how 
much change did Niki received? 

After conducting the test, students' answers were assessed using an assessment rubric of problem-
solving, according to [17], [18], and it is presented in the following Table 1. 
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Table 1. Assessment Rubric of Problem-solving 

Aspects 
Assessed Response to the questions Score 

Understanding 
the problem 
 

No response  0 
Write down the data/unknown/sketch/models incorrectly or does not 
understand the problem at all 1 

Does not fully understand the information or problem  2 
Understand the problems thoroughly 3 

Devising a plan No sequence of steps in the problem-solving procedures  0 
Use irrelevant or unclear strategies 1 
The strategy used to lead to a correct answer, but it is not complete, or 
the answer is wrong 2 

Present a strategy or a procedure correctly 3 
Carrying out the 
plan 

No solution obtained  0 
The solution is present, but the procedure is not clear or wrong 1 
Employ a procedure correctly but with a miscalculation  2 
Use a particular procedure correctly 3 

Looking back 
 

Do not write the conclusion and check the procedures and the 
answers obtained. 0 

Write the conclusion and check the process inappropriately or 
Only write the conclusion or only check the process correctly  1 

Write the conclusion and check the process correctly 2 
 

Scores were evaluated for every student to determine where they rank. The steps in evaluating the 
written test results were assessing each student's scores and then categorizing them based on how 
proficiently they performed. It is classified as follows. 

 
Table 2. Category of Students' Problem-solving Skill 

Students' Score Category 
81 – 100 
61 – 80 
41 – 60 
21 – 40 
0 – 20 

Very High 
High 

Average 
Low 

Very Low 
Modification of Arikunto in [17] 
 

A questionnaire was developed to test students' self-efficacy in learning mathematics and 
answering mathematics questions. The dimensions and their indicators are defined in the following 
Table 3. 
 
 

Table 3. Indicators and Dimensions of Self-efficacy 
Dimension Indicators 

Magnitude Confidence in skill in understanding the mathematics concept 
Confidence in one's skill to overcome the obstacles and 
difficulties of the task given. 
Have a positive view of the task given 

Generality Could respond to various situations or conditions positively 
Use life experience as a step to achieve success  

Proc. of the 1st International Conference of Research on Education, Applied Science, Science, and Technology (1st ICREAST), Palopo,
Indonesia, December 21-22, 2020

207



Have the attitude that shows self-confidence in all learning 
process 

Strenght Have a strong self-confidence in self-potential in solving 
mathematics task 
Have fighting spirit, perseverance, and persistence when 
encountering obstacles in solving the task. 
Commit to finish mathematics the task correctly and adequately  

 
The assessment scale used was the Likert scale that was modified. The scale consisted of five 

choices, which were Always or Selalu (S), Often or Sering (SR), Sometimes or Kadang-kadang (K), 
Rare or Jarang (J), and Never or Tidak Pernah (TP). The criteria of self-efficacy percentage in the 
assessment are as follows. 

Table 4. Classification Criteria of Self-efficacy Percentage 
Criteria (𝒙)  Category 
𝑥 > 75% High 

50% < 𝑥 ≤ 75% Average 
𝑥 ≤ 50% Low 

Adoption from [6] 
 

Data from the results of the written test and questionnaire obtained were then analyzed. Pearson's 
correlation was utilized to examine the relationship between students' problem-solving skills and their 
self-efficacy. Before carrying out the correlational test, the normality of the data was tested using the 
normality test. Students' self-efficacy in mathematics was the independent variable in the analysis, 
while their problem-solving abilities were the dependent variable. IBM SPSS 25 was used as the 
testing tool. 
3. Results and Discussion 

Information was obtained from questionnaires of the self-efficacy and problem-solving abilities 
of the participants. The study results focused on students' self-efficacy, their problem-solving skills, 
and the connection between the two. The findings from the studies are as follows.  

Table 5. The score of Students' Problem-solving Skills 
Score Category Frequency Percentage 
81-100 Very High 0 0 
61-80 High 12 34,29 
41-60 Average 16 45,71 
21-40 Low 7 20 
0-20 Very Low 0 0 

 
Table 5 shows that almost half of students' (16) scores fall into the average category, with 45.71 
percent of the students' scores falling into this category. Overall, students of SMA Negeri 7 Timur 
have problem-solving abilities that are average. 

The survey included a total of 25 statements.  Fifteen positive and nine negative statements were 
given. The measurement utilized the Likert scale, and its score in every item ranged from 1 to 5. It 
means that students' self-efficacy score has a ranges from 1 to 125 in total. The categorization and the 
percentage of students' self-efficacy are as follows.  
 

Table 6. Categorization and Percentage of Students' Self-efficacy 
No Category Frequency Percentage 
1 High 7 20 
2 Average 25 71,43 
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3 Low 3 8,57 
 
Table 6 shows that 25 (71.43%) students have an average self-efficacy. Also, one-fifth of the students' 
score (7 students) was in the high category while the remaining one falls into the low class (3 
Students) with the percentage of 8.57%. It indicated that the majority of the students have an average 
level of self-efficacy. 

The next step was to analyze the relationship between students' problem-solving skills and their 
self-efficacy. This study tested the hypothesis stating that "there is a correlation between students' 
problem-solving skills and their self-efficacy." Therefore, Pearson's Correlation was used with the 
help of IBM SPSS 25. This test was utilized because it examines the strength of a linear relationship 
between two continuous variables and interval data according to Uyanto in [12].  

Before using the correlation test, a normality test was employed to see whether the data is 
normally distributed or not. The results are presented in the following Table 7. 

Table 7. Results of Normality Test 
 Statistic df Sig. 
Problem-solving skills .959 35 .208 
Self-Efficacy .970 35 .457 

 
Table 7 reveals that the significance value of the two variables assessed is 0.208 and 0.457, 
respectively. Both values are more than 0.05, which means there is no significant difference between 
the data and normally distributed data. It implied that all of the data is normally distributed. Therefore, 
the data are ready to be used in the correlation test. 

After the normality test, Pearson's correlation test was then used, and the hypothesis is as follows. 
H0 (Null hypothesis): "There is no correlation between students' problem-solving skills in mathematics 
and their self-efficacy."  
H1 (Alternative hypothesis): "There is a correlation between students' problem-solving skills in 
mathematics and their self-efficacy." 
With a significance level of 0,05, the criteria of the decision were: 
a. If the significance value is more than 0.05, then H0 is rejected. 
b. If the significance value is less than 0.05, then H0 is accepted 
Table 8 present the results of the correlation test. 

Table 8. Results of Pearson's Correlation Test 
 Problem-solving skills Self-Efficacy 
Problem-solving 
skills 

Pearson Correlation 1 .564** 
Sig. (2-tailed)  .000 
N 35 35 

Self-Efficacy Pearson Correlation .564** 1 
Sig. (2-tailed) .000  
N 35 35 

 
Table 8 showed that the significance value (Sig.) is less than 0.05, which implied that H0 is rejected. It 
means that there is a significant correlation between students' problem-solving skills and their self-
efficacy. The coefficient value of the Pearson's Correlation showed the strength of the relationship. 
There are six categories of the strength according to the interval develop by [19], which are: 
0: No correlation, 
0,00-0,25: Very weak correlation, 
0,25-0,50: Average correlation, 
0,50-0,75: Strong correlation,  
0,75-0,99: Robust Correlation, and 
1: Perfect Correlation. 
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According to Table 8, the coefficient of 0.564 means that the relationship is positive and strong. 
Therefore, the value indicated that the higher the score of students' problem-solving skills is, the 
higher their self-efficacy is, and vice versa. Similar findings were also reported by [6], [9]–[13], which 
revealed that self-efficacy and problem-solving skills were significantly correlated. Students with a 
high level of self-efficacy have better skills and better work when they solve problems [15], [16]. 
However, a study by [14] reported quite different findings. They showed that the correlation between 
problem-solving and self-efficacy is in the very low category. Several factors affected the different 
results obtained by [14] regarding the correlation, and in their case, it was likely that miscalculation 
became the main factor. 
4. Conclusion 

Based on analysis results and discussion, students' level of problem-solving skills and self-
efficacy were average. There was a positive correlation between the two aspects, and its relationship 
was in a strong category. It implied that the higher students' problem-solving skill is, the higher their 
self-efficacy is, and vice versa. 
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Abstract. Online learning is currently the learning implemented at almost all school levels 
throughout Indonesia because of Covid-19. In SDN 258 Sinongko, problems such as the decline 
of students' motivation and low mathematics learning outcome arose due to the sudden 
implementation of distance learning. This study examined the impact of using WhatsApp in 
online learning to enhance the mathematics achievement and learning motivation of 38 sixth-
grade students in SDN 258 Sinongko. The teachers implemented the lesson from 7 November 
2020 to 14 November 2020. The research method used was classroom action research by 
comparing the pretest and posttest. The study was conducted in one cycle consisting of four 
meetings. The research instruments were distributed via WhatsApp. Based on the data analysis, 
it was obtained that students had a high learning motivation after the implementation of online 
learning by using WhatsApp. Students' mathematics learning outcome also significantly 
improved, and the percentage of students whose score was higher than the minimum passing 
mark was higher than 80%. 

1. Introduction 
Education is an effort that every individual must make consciously and deliberately. In education, to 

optimize the learning process, teachers have to know their students well and plan, implement, and 
evaluate learning [1]. The teachers are expected to facilitate and support the students to develop their 
potential. Nonetheless, reaching the goals is not that simple because numerous obstacles could hinder it.  

One of the most current problems is the presence of Covid-19, which significantly affects education 
in the world. The government's appeal to do social distancing and transform the face-to-face learning to 
distance or online learning. In Indonesia, the decision is supported by the government's circular No. 4 in 
2020 about the implementation of education policy in an emergency of virus spread. Ministry of 
education and culture appealed that all educational institutions could not carry out all school learning 
activities. The learning implemented should be in the form of distance learning.  

During the implementation of online learning, teachers have to adapt to the new situation and 
motivate them to apply fun learning methods [2]. They have to make sure that the teaching proceeds 
effectively. However, in many countries, including Indonesia, numerous obstacles and problems arose 
due to the sudden implementation of distance learning, such as internet access [2]–[10] and the decrease 
of students' motivation [3]. 

Motivation is one of the factors affecting the successful learning implementation [11]. It is the driving 
force in oneself that produces the will to continue learning activities and provide guidance toward 
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achieving their learning objectives. Thus, motivation in learning needs to be instilled in students to 
achieve educational goals and optimize learning. Teachers have to make the students stay motivated 
during the learning process, especially during the distance learning in the pandemic of COVID-19. 

In SDN 258 Sinongko, in the sixth-grade class, problems such as internet access and students' 
learning motivation also existed due to the pandemic and the sudden implementation of distance 
learning. The students tended to be unmotivated during the lesson. These problems could impede the 
learning process. Therefore, a solution is necessary to tackle the issue, and using media is one of the 
options. 

One of the practical and straightforward methods in distance learning is the use of WhatsApp. By 
using the application, students are expected to be motivated during the lesson. WhatsApp is a user-
friendly application with several exciting features, including private message, group chat, attachment of 
video, image, document, and audio, and audio and video call. It is also one of the social media that 
students usually use. Moreover, data usage tends to be thrifty compared to other similar applications. A 
study by [4], [12] even reported that WhatsApp is the media that numerous students prefer compared to 
other media. 

In explaining the concept and giving the assignment, the teachers used WhatsApp. Firstly, the 
teachers provide material for the students in the form of an image that summarizes the mathematics 
content discussed during the lesson. In case some students could not fully comprehend the concept, the 
teachers create a forum in the existing group chat to facilitate discussion.  

By utilizing WhatsApp, we can also measure and examine students' learning motivation, especially 
in the sixth grade. We observed students' enthusiasm to solve and submit the task given according to the 
predetermined allocated time. The teachers also measure students' learning outcomes by assessing their 
works, exams, and other documents sent to WhatsApp.  

Research addressing mathematics learning during Covid-19 is already prevalent. For example, some 
studies examine distance learning effectiveness based on many aspects, including students' opinions, 
their learning outcome, higher-order thinking skills, and their learning motivation [2], [4], [11]–[16]. 
There was also one that compared the impact of the two famous applications (Zoom and WhatsApp), 
which facilitate students' online learning [17], or even one that explored teachers' obstacles and strategies 
during distance learning [3]. However, one that examines WhatsApp's utilization to enhance students' 
mathematics learning outcomes and learning motivation is still rare. 

To conclude, it is necessary and essential to conduct a study that examines the impact of utilizing 
WhatsApp to improve sixth-grade elementary students' mathematics achievement and learning 
motivation in SDN 258 Sinongko. 

2. Method 
This study is action research that took place in SDN 258 Sinongko. The participants were 38 sixth-grade 
elementary students. The researcher conducted the study from 7 November 2020 to 14 November 2020. 
There are four stages of every cycle: planning, enacting, observing, and reflection [18]. 

2.1. Planning Stage 
The planning stage is the beginning, where teachers arrange and plan their lesson before carrying it out 
so that learning activities could be more purposeful. In this stage, the researcher prepared the 
questionnaires examining students' learning motivation and the online teaching material, online class or 
group chat in WhatsApp, and online form of attendance. The teachers also explained to the students 
about the procedures or steps of distance learning by using WhatsApp. 

2.2. Enacting Stage 
In this stage, the teacher carried out the plan that was already made. After the learning implementation, 
the teacher asked the students to fill the questionnaires honestly to obtain their learning motivation data. 
The following Table 1 describes the variable of motivation. 
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Table 1. Variable and Research Instrument of Students' Learning Motivation 
6 pt    

Variable Indicators Data Instrument 

Motivation 

1 Desire and will to be successful 
2 Encouragement and needs in learning 
3 The presence of expectation and ambition 
4 The presence of reward in learning 
5 Interesting activities 
6 Conducive learning 

The average score of 
the classroom 

Questionnaires of 
students' learning 
motivation 

 
The rating scale and students' score interpretation are described in the following Table 2 and Table 

3. 
 

Table 2. Data Obtained from Questionnaires of Learning Motivation 

No Rating Scale Score 
1 Always or Sering sekali (Ss) 5 
2 Often or Sering (Sr) 4 
3 Sometimes or Kadang-kadang (Kd) 3 
4 Rare or Jarang (Jr) 2 
5 Seldom or Jarang sekali (Js) 1 

 

Table 3. Criteria of Score Interpretation 

Percentage Description 
0%− 19.99% Very Low 
20%− 39.99% Low 
40%− 59.99% Average 
60%− 79.99% High 
80%− 100% Very High 

 
The phases of learning by using WhatsApp (Researcher acted as teachers in the online class) are: 

a. The teachers present or explain the material in WhatsApp, and they also checked online 
attendance  

b. Teachers provide the example of problems related to the topic discussed in the form of image 
and video. 

c. Teachers give a brief explanation about the tips to foster learning motivation. 
d. Teachers give an assignment that will be collected or submitted in the next lesson in 

WhatsApp 
e. Teachers facilitate discussion among the students in the class 

2.3. Observing Stage 
In this stage, the researchers observed the implementation of distance learning. Video recording and a 
project journal were used to note and record all the things that occured during the learning process. The 
researcher utilized the two tools to make sure that no vital information is missed. 

2.4. Reflection Stage 
In the reflection stage, we analyze, explain, and interpret the data obtained as well as draw a conclusion 
on whether to continue to the second cycle or not. WhatsApp in distance learning effectively enhances 
students' learning motivation and mathematics learning outcome if it satisfies the following criteria. 
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a. The percentage of students whose score was higher than the minimum passing mark criteria is 
more than 75%. 

b. Students' average score of learning motivation is in the high category. 
c. There is a significant difference between the pretest and the posttest. 

3. Result and Discussion 
The data regarding students' mathematics learning outcomes are presented in the following Tables. 

Table 4. Data of Learning Evaluation on Pretest 

No Data of Evaluation Quantity 
1 Number of students 38 
2 Students participating in the test 38 
3 Students who were not participating in the test 0 
4 Students whose score passed the minimum passing mark 20 
5 Students whose score did not pass the minimum passing mark 18 
6 Maximum score 78 
7 Minimum score 40 
8 Mean score 66.08 
9 Standard deviation 8.57 
10 Percentage of students passing the minimum passing mark (%) 53 

 

Table 5. Data of Learning Evaluation on Pretest and Learning Motivation 

No Data of Evaluation Quantity 
1 Number of students 38 
2 Students participating in the test 38 
3 Students who were not participating in the test 0 
4 Students whose score passed the minimum passing mark 31 
5 Students whose score did not pass the minimum passing mark 7 
6 Maximum score 92 
7 Minimum score 75 
8 Mean score 80.29 
9 Standard deviation 3.97 
10 Percentage of students passing the minimum passing mark (%) 82 
11 Learning Motivation 76.73% 

 

Based on Table 4 and Table 5, the percentage of students whose score passed the minimum mark 
increase from 53 to 82. It means that the score was higher than 75%, and it meets one of the criteria of 
effective learning. Table 4 and Table 5 also shows that there were changes in the minimum and 
maximum score. The former changed from 40 to 75, and the latter changed from 78 to 92. The class's 
mean score also improved from  66.08 with a standard deviation of 8.57 to 80.29 with a standard 
deviation of 3.97. In Table 5, students' score of learning motivation is in the interval of 60%− 79.99%, 
which means that they have a high learning motivation. Therefore, the first and the second criteria of 
effective learning implementation is satisfied. 

 Table 4 and Table 5 showed that students' average scores improve descriptively. To test whether 
the enhancement was significant or not (the third criteria), correlation and paired-sample t-test were 
employed, and the results are as follows. 
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Table 6. Inferential Statistics of Pretest and Posttest 
6 pt    

 Sig. Value of Paired Sample Correlations Sig. (2-tailed) Value of 
paired-sample t-test 

Mean difference 

Pretest and 
Posttest .064 .000 14.2105 

 

Based on the Table 6, we found that: 
a. The Sig. value of 0.064 in the Table of Paired-sample correlations showed that pretest and posttest 

do not correlate. 
b. The Sig. (2-tailed), which is less than 0.05, implied a significant difference between the pretest 

and posttest. It means that the strategy implemented had an impact on students' mathematics 
learning outcome 

 
In terms of students' mathematics learning outcomes, these research findings supported the study by 

[2], which also reported that using WhatsApp was quite useful. It is the advantages of using WhatsApp 
which contribute to the effectiveness of distance learning. [2] described several of them. Firstly, teachers 
or lecturers could immediately provide responses and feedback during the learning process to be 
effectively implemented, and students could understand the material faster. Secondly, students become 
more active in solving problems or exercise and in participating in the classroom discussion. The 
teaching material such as PowerPoint slides, video, or other electronic sources can be automatically 
saved, and students can access it whenever they want. Lastly, the internet quota and speed needed is 
low. The application provides more accessibility to the students. However, [19], [20] said that distance 
learning's negative impact is teachers' slow response regarding feedback. It contradicted the advantages 
of using WhatsApp in online learning and the fact that WhatsApp is one of the social media that most 
people frequently use in their daily lives. The difference are most likely due to teachers’ skills or the 
media or application used. 

Regarding students' learning motivation, the study results contradicted [11] findings, which revealed 
that students' motivation declined during online learning. Several possibilities may cause the difference, 
such as the media used to deliver the material or teachers' ability to utilize the media.  

4. Conclusion 
In this study, the teacher utilized WhatsApp to bridge the interaction between students and them. 
Through such an application, the teachers presented and explained the concept by using the features 
such as video or voice notes, gave assignments, and checked the students' attendance. Also, students 
submit their tasks in the application.  

Based on the data obtained from several learning sessions, there is a significant enhancement in 
students' mathematics learning outcomes. Their average score increased from 66.08 (pretest) to 80.29 
during the posttest. The objective of administering the questionnaire of learning motivation to the sixth-
grade elementary students in SDN 258 Sinongko was to measure the extent of students' enthusiasm and 
passion for participating in online learning. The questionnaire's data showed positive results, which 
implied that the students had a high learning motivation after implementing distance learning by using 
WhatsApp. 

Further study which addressed the same topic but with a larger size of sample needed to provide more 
accurate results. One also could consider comparing the utilization of various media in teaching 
mathematics or investigating the implementation of various student-centered learning during the 
pandemic.  
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Abstract. This descriptive research investigated the level of creative thinking skills of seventh-
grade students in SMP Satap Negeri 6 Pammana in solving open-ended problems on the topic of 
algebra. The skills addressed are abilities in looking or thinking about extraordinary or unusual 
things, combining information that looks unrelated, and generating new ideas or solutions that 
showed flexibility, elaboration, fluency, and originality. Thirty students participated in the study. 
The questions used were five open-ended problems on the topic of algebra. The instrument used 
to examine students’ creative thinking skills was developed by Bosch, consisting of 4 criteria 
and five response choices. The scores for every item ranged from 0 to 4. Based on data analysis, 
there were 16 (53,33%) and 3 (10%) students who were in the level of very creative (TKBK 4) 
and creative (TKBK 3), respectively. As for the category of quite creative (TKBK 2), there were 
6 (20%) students. The rest of the participants’ scores fell in the two last categories: less creative 
(TKBK 1) and not creative (TKBK 0). There were 2(6,67%) in the former category and 3 (10%) 
students in the latter.   

1. Introduction 

1.1. Creative Thinking 
Mathematics is a subject that every student across all levels of education needs. Students need to learn 
to think logically, analytically, systematically, critically, and creatively. The competencies are necessary 
for them to survive in the dynamics, uncertain, and competitive era by obtaining, managing, and utilizing 
information provided. 

Mathematics is a fundamental science underlying the growth of modern technology, other 
disciplines, and human beings' thought [1]. Teachers need to design education to promote creative 
thinking skills in mathematics learning. The skills are part of various jobs, including artists, scientists, 
and other professions [2]. Choosing the right learning method or model to teach mathematics will 
strengthen students' creative thinking skills in the working environment they need. 

[3] said that creativity is a skill to imagine or produce something new. It is not the skill to create 
anything, but it generates new ideas by combining, modifying, and applying existing ideas. It is one 
form of high-order thinking that makes something new from various individuals’ existing ideas, 
concepts, experiences, or knowledge. It is the ability to find problems, hypothesize, construct new ideas 
and convey the results. [4]. 
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Kurikulum 2013, in Indonesia, provide references to the importance of creative thinking, which also 
becomes one of the Kurikulum 2013 implementation objectives. The goal is to prepare the Indonesian 
citizen to have life skills as an individual who has faith and is productive, creative, innovative, and 
practical and could contribute to the life of society, nation, state, and world civilization. Kurikulum 2013 
also asserts that continuous and lifelong learning could shape students’ creative thinking skills. 
According to [1], a learning model is an alternative approach designed to achieve the lesson's objective, 
facilitating the students to construct their knowledge through a process.  

Siswono [5] argues that creative thinking is a mental activity that creates continuous connections, 
leading to the “correct” combination or until the person gives up. It is an activity to look and think about 
extraordinary or unusual things, combine information that looks unrelated, and develop new solutions 
or ideas that show fluency, flexibility, originality, and elaboration.  Based on the explanation of creative 
thinking, we conclude that a person’s creative thinking skill could change from one level to a higher 
one. According to [6]–[9], the indicators of creative thinking consist of 

a. Problem sensitivity is a skill to detect (identify and comprehend) and respond to a 
statement, situation, and problem.   

b. Fluency is a skill to produce many ideas.  
c. Flexibility is a skill to express various approach to problems 
d. Originality is a skill to develop ideas with original ways that most people rarely convey 

or notions that are not cliché. 
e. Elaboration is an ability to add to the situations or problems so that it becomes complete 

and detail it by using tables, graphics, figures, models, or words. 
Munandar in [10] describes several creative thinking components, which are presented by the 

following Table 1.  
Table 1. Components of Creative Thinking 

Component of 
Creative Thinking Definition Students’ Behavior 

Fluency • Generate many ideas and 
solutions 

• Always think about the 
possibility of more than one 
methods or solutions 

• Ask numerous questions 
• Give multiple answers when there is a 

question 
• Have numerous ideas about a problem  
• Fluent in using their ideas 
• Work more and faster than other students 
• Detect errors and weaknesses from an 

object or situation quickly. 

Flexibility • Yields varied answers, 
solutions, questions, and ideas. 

• Could view a problem from 
different perspectives 

• Looking for various 
alternatives or directions. 

• Could change the approach or 
way of thinking 

• Gives various unusual use of an object.  
• Gives many interpretations of a figure, 

story, or problem. 
• Apply a concept or principle in different 

ways 
• When considering or discussing something, 

they always positioned themselves 
differently compared to the majority. 
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Originality • Could generate unique and new 
ideas 

• Think about uncommon ways 
of expressing themselves 

• Could create unordinary 
combination from components 
or elements 

• Think about problems or things that no one 
else had thought 

• Questioning the old methods and try to 
think about the new one.  

• Choose asymmetry when making figures or 
designs.  

• Looking for a new approach from a 
stereotype. 

• After listening to and reading ideas, try to 
obtain new solutions or methods. 

Elaboration • Able to work and develop an 
idea or product  

• Adding or detailing the details 
of an object, idea, or situation 
to make it more interesting. 

• Looking for a deeper meaning of answers 
or problem-solving by doing detailed steps. 

• Develop and enrich other people's ideas.  
• Try to examine the details to see the 

directions that they were going to take.  
• Have a substantial justice that leads to 

dissatisfaction about empty or simple 
appearance, performance, or demonstration.  

• Add color stripes or details to their figures 
or images. 

 

1.2. Open-ended Problem 
An open-ended problem is a question that either has more than one solution or more than one method to 
solve it [11]. This type of question could be used to examine the level of students’ creative thinking 
skills. The objective was not to obtain the correct answers. Russeffendi [12] said that divergent questions 
are recommended to explore creativity. This problem involves individuals hypothesizing, making 
conjectures, testing the theory, analyzing, and making decisions about the overall solutions. 

1.3. Algebra 
A student is said to have mastered the fundamental principle of algebra learning if they can distinguish 
between variables, constants, variables, like-term, and unlike-term. Students need to understand the 
meaning of all the terms listed to reach the point. 

The problem identified was that the creative thinking abilities of the seventh-grade students in SMP 
Satap Negeri 6 Pammana had not been tested.  [13] said that students with creative skills would be at a 
disadvantage if their skills were not evaluated. Students have distinct capabilities for creative thinking. 
Teachers can not plan the learning that suits the needs of the students without testing the skills. 
Therefore, the study's purpose was to identify the creative thinking skills of learners in terms of level. 
Teachers could use this study as a guide to evaluating the level of creative thinking of students, and they 
could also use it to assess the learning process as a reference. 

2. Method 
This study adopted descriptive research methods to describe the level of seventh-grade students’ creative 
thinking skills in SMP Satap Negeri 6 Pammana in solving open-ended questions on the topic of algebra. 
The participants of the study were thirty seventh-grade students who already learn the concept of algebra. 
The students recruited were based on the consideration of mathematics teachers in the school. The 
instruments used to collect data were a test containing open-ended questions, which consist of five 
questions. Before employing the test, a lecturer in the Graduate Program of Mathematics Education in 
the Faculty of Teaching Training and Education Universitas Cokroaminoto Palopo act as a validator to 
examine the instrument's appropriateness, and the result that the data collection tools prepared was valid. 
The creative thinking indicators used in the test were adopted from Siswono [5], and Table 2 present the 
instrument utilized. 
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Table 2. Items of Tests of Creative Thinking 

Indicators of 
Creative Thinking Questions Item 

Originality 
 
 
 
 
 
 
Fluency 
 
 
Flexibility 
 
 
 
 
 
 
 
 
 
 
Elaboration 

Write down the algebraic expression of the following problems! 
Once upon a time, there was a conversation between Mr. Erik and Mr. Tohir. 
They just bought books from a grocery store. 
Erik: “Mr. Tohir, you bought so many.” 
Tohir : “Yes, these are for the students in my school. I bought two boxes of 
books and three books. How about you, sir?” 
Erik: “I only bought five. My child, who is currently in the seventh-grade need 
these”  
In the conversation, two people stated the number of books with different units. 
Mr. Erik just mentioned the number of books while Mr. Tohir stated it in box 
units. 

1 

Write down the algebraic expression of the following figures! 

 
 

2 

Mr. Tohir has two kinds of livestock, which are cow and chicken. The number 
of cows and chickens that Mr. Tohir has are 27 and 1500, respectively. He will 
sell all the livestock to a merchant. Providing that the price of a cow is 𝑥 rupiah 
and the other is 𝑦 rupiah, write down the algebraic expressions of the livestock 
that Mr. Tohir has. 

3 

Three students simplify the algebraic expression 3𝑝 − 4𝑝. Each of them obtains 
−1,−𝑝, and −1𝑝. Choose the correct answers and explain your reasons. 
 

4 

 Write down three binomial algebraic expressions. Explain why each of them is 
categorized as binomial expression. 

5 

 
According to the indicators developed, students’ creative thinking data was obtained by analyzing 

students’ answers to open-ended problems. Data analysis is the most decisive way to arrange and process 
the data collected so that the conclusion drawn could be justified. The main instrument employed was a 
test of five open-ended problems. 

Bosch [14] described indicators or scoring guidelines of the Test of Mathematical Creative Thinking 
Skills. The following Table 3 presented the information. 

 
Table 3. Scoring Guidelines 

a 

b 
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Aspects 
Examined Students Response Item 

Originality Do not answer or give an incorrect answer. 0 
Answer with their methods, but it cannot be understood 1 
Answer with their methods, the calculation process has been directed, but it is not 
completed 

2 

Answer with their methods, but there is a mistake in the calculation process, 
leading to incorrect results. 

3 

Answer with their methods, the calculation process, and the results are correct 4 

Fluency Does not answer 0 
Give irrelevant ideas 1 
Give relevant ideas, but the answer is wrong 2 
Provide more than one idea, but the answer is still wrong 3 
Provide more than one idea with a correct and clear solution 4 

Flexibility Does not answer or answer with one method or more, but all of them (the final 
answer and process) is wrong 

0 

Answers one way, but the answer is wrong 1 
Answers with one way and the process and results are correct. 2 
Give answers with more than one method (various), but there is a mistake in the 
calculation process. 

3 

Give answers with more than one method (various), and the process and results are 
correct. 

4 

Elaboration Does not answer. 0 
There is a mistake in the answers, and the details do not support it. 1 
There is a mistake in the answer, and it is less detailed 2 
There is a mistake in the answer, but the solution is detailed. 3 
Gives detailed and correct answers 4 

 
Siswono [11] calculate the percentage of students in every level by using the following formula. 

a. Level 4 (Very Creative) =number	of	students	in	the	category	of	very	creative × 100%  
the	number	of	students 

b. Level 3 (Creative)           = number	of	students	in	the	class	of	creative × 100%  
number	of	students 

c. Level 2 (Quite Creative)  =	number	of	students	in	the	category	of	quite	creative × 100%  
the	number	of	students 

d. Level 1 (Less Creative) = number	of	students	in	the	class	of	less	creative × 100%  
the	number	of	students 

e. Level 0 (Not Creative) = number	of	students	in	the	category	of	not	creative × 100%  
number	of	students 

Siswono in [15] provides reference regarding the level of creative thinking skills. The following 
Table 4 present the criteria.  

Tabel 4 Criteria of Creative Thinking Score Interpretation  
 

   

Average score (SR)=Σscore/number of scores       
Reference: [15]     

 
Data display in the study used classification and description based on four criteria of creative thinking 

(fluency, flexibility, originality, and elaboration). There were five categories of students’ responses 

Score Interpretation 
0 ≤ SR < 1 Not Creative 
1 ≤ SR < 2 Less Creative 
2 ≤ SR < 3 Quite Creative 
3 ≤ SR < 4 Creative 

SR = 4 Very Creative 
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regarding their creative thinking skills. The classes consist of very creative, creative, quite creative, less 
creative, and not creative. 

3. Result and Discussion 

3.1. Student’s Creative Thinking Skill: Very Creative  

There were 16 (53.33%) participants whose skills were in the level of very creative (Level 4 or TKBK 
4). Students’ answers in this category meet the four indicators of creative thinking. There were several 
characteristics of students at this level. Firstly, they meet the criteria of fluency by solving the open-
ended questions faster than other students. Secondly, in the flexibility requirements, they could provide 
various interpretations regarding the word problems and solve the questions in unordinary ways. In terms 
of originality, they answer the questions correctly and adequately. Students in this category also met the 
indicator of elaboration, where they can give various correct answers. They also discover uncommon 
ways to find the algebraic expression of the word problems by seeing their version. 

3.2. Student’s Creative Thinking Skill: Creative 

In this category (Level 3 or TKBK 3), there were 3 (10%) students. Their responses satisfy three 
indicators which were flexibility, originality, and elaboration. They could solve the questions in another 
way in terms of flexibility, but they misapplied the formula. This mistake led to an incorrect answer. As 
for originality, students asked the old methods and tried to think of new techniques. For elaboration 
indicators, students could look for a deeper meaning of the answer or problem-solving by doing detailed 
steps. They could use unordinary methods to find algebraic expressions from the word problems by 
modeling the issues. The criteria of fluency were not shown.  

3.3. Student’s Creative Thinking Skill: Quite Creative 

There were 6 (30%) students whose skills were at the level of quite creative (Level 2 or TKBK 2). Their 
answers only met two of the four criteria in this category, which were flexibility and elaboration. 
Students misinterpreted the word problems. Thus, their responses were incorrect. In elaboration, students 
could enrich other people's ideas to obtain the word problems' algebraic expressions by modeling the 
problems. 

3.4. Student’s Creative Thinking Skill: Less Creative 

In this category (Level 1 or TKBK 1), there were 2 (6.67%) students. Participants at this level only met 
one indicator, which was flexibility. They were not thorough in interpreting the word problems, which 
led to incorrect answers. In the flexibility indicator, they used to be at different or opposite positions 
compared to the majority when they provide considerations or discuss something  

3.5. Student’s Creative Thinking Skill: Not Creative 

There were 3 (10) participants whose answers were in the level of “not creative” (Level 0 or TKBK 0). 
They did not meet all four indicators of creative thinking. They could not find other methods when they 
had solved the questions with a particular procedure. They were also not thorough in solving the open-
ended problems with the technique. 

Several studies reported the correlation between creativity and students’ skills or knowledge. Some 
studies revealed that creative thinking impacts students’ learning outcomes positively[16], including 
mathematics [17], [18]. [19], [20] reported that creative thinking has positive relationships with students’ 
problem-solving skills. Our research findings supported their studies. Students with higher creative 
thinking skills (Level 4 and Level 3) could provide more correct answers than the lower level. Moreover, 
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participants in Level 0 and Level 1 even gave incorrect answers. It implied that students with high skills 
in creative thinking have a better problem-solving and mathematics learning outcome. 

4. Conclusion 
Based on the research findings, students’ creative thinking skills in solving open-ended algebra problems 
varied. There were 16 (53,33%) and 3 (10%) participants who were in the level of very creative (Level 
4 or TKBK 4) and creative (Level 3 or TKBK 3), respectively. In the category of quite creative (Level 
2 or TKBK 2), there were 6 (20%) students. The last two classes were less creative (Level 1 or TKBK 
1) and not creative (Level 0 or TKBK 0). There were 2 participants on the former level and three students 
(10%) in the latter. 
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Abstract. Critical thinking is a skill in analyzing and evaluating information about a problem 
based on logical thinking to make a decision. It helps individuals to choose the best decision and 
solution when they encounter problems. This study is descriptive research that adopted a 
qualitative approach. The objective was to analyze students’ critical thinking skills in solving 
questions on the circle's topic. The participants of the study were sixth-grade elementary students 
of SDN 247 Sorowako. The research instrument used was a test of critical thinking skills. Results 
showed that students could solve more than one problem, and some participants were not familiar 
with problem-solving questions. Some students could also solve the questions with the existing 
instructions, and some students misinterpreted the problems. To conclude, critical thinking skill 
is necessary to analyze questions to find solutions to solve the problems.   

1. Introduction 
Mathematics should be taught in early grade as a prerequisite to developing science and technology. By 
learning the subject, students are expected to become independent learners who could tackle problems 
they encounter in their lives. Therefore, transferring information about principle or theory which 
emphasize retention in mathematics learning is not enough. They need to develop their problem-solving 
ability. [1] stated that problem-solving is necessary for the students because studying is not just about 
memorizing. Everyone desires optimal learning outcomes ,and insight into logical and critical thinking 
is fundamental in developing learning in the future [2]. [3], in their study, stated that students could not 
comprehend the concept of school subjects if they do not read critically. Learning should emphasize 
critical thinking skills so that they could transfer and implement their knowledge. 

Critical thinking skill is necessary to solve problems encountered with logical thinking to make the 
right decision. Therefore, it is essential to apply critical thinking in the learning process because students 
could determine the right solution or decision effectively [4], [5] based on the information provided. [6] 
said that for individuals who think critically, they do not just accept all the information given directly. 
Still, they could account for their opinion supported by logical reasons. Beside, with critical thinking 
skill, you could understand yourself better and it helps you to be more open-minded [7]. 

According to [6], critical thinking is a systematic process that allows individuals to formulate and 
evaluate their beliefs and opinions. Critical thinking is also an organized process that enables people to 
assess proofs, assumptions, logic, and languages underlying the statements that they receive. Every skill 
such as understanding, recalling, differentiating, analyzing, reasoning, reflecting, interpreting, looking 
for connection, evaluating, and even hypothesizing is needed to think critically. Similarly, [8] said that 
critical thinking is a dynamic process in processing logical information to solve the problems 
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encountered. The skill encompasses identifying, analyzing, evaluating, concluding, interpreting, 
explaining, and self-regulation [9], [10]. 

Mathematics and critical thinking is related. By studying mathematics, students learn to think 
logically when they encounter problems due to its complex nature [11], [12]. In this case, logical thinking 
is necessary for students to think critically. 

Nonetheless, several studies showed that students’ mathematical critical thinking skills were still 
low. For example, some students could not understand the questions given [13]. Some students misapply 
mathematical procedures because of a lack of knowledge about principles, rules, and mathematical 
practices [14]. In addition, there was also a study by [15] which reported that there were many 
prospective  mathematics teachers who were not critical thinker. Moreover, [16] even showed that in 
their preliminary study, there were primary school teachers whose critical thinking skill was low. 

Based on the importance of critical thinking and the problems found, the study's primary focus is 
students’ mathematical critical thinking skills in identifying, analyzing, and solving problems related to 
the circle concept. 

2. Method 
This descriptive study adopted a qualitative approach to obtain data and in-depth information regarding 
students’ critical thinking skills in solving questions on the circle's topic. The research participants were 
29 sixth-grade students of SDN 247 Sorowako. The instrument used was a test consisting of five essay 
questions. 

After collecting the data, we analyzed it using the analysis methods by [17]. The techniques consist 
of three activities, which are condensation, data display, and concluding. In the phase of condensation, 
we filtered unnecessary information and only chose the important and significant one. In the data 
display, we presented the data in many representations, including tables which summarize the research 
findings. Next, we compared it to find a pattern and consistencies and then concluded it based on the 
research findings and the problems discussed. We adapted the categorization by [1] to classify students’ 
critical thinking skills, and it is presented by the following Table 1. 

Table 1. Categorization of Students’ Critical Thinking Skills 

Interval score Category 
75 ≤ 𝑥 ≤ 100 High 
25 ≤ 𝑥 < 75 Average 
0 ≤ 𝑥 < 25 Low 

𝑥 = students’ score 

3. Result and Discussion 
Based on test results, several students could answer more than one question according to the instructions. 
However, some participants did not give a detailed calculation process even though the final answer was 
correct. Also, some students were no thorough in their calculation, which lead to a wrong solution, and 
some also could not conclude the results of their works. The following Table 2 presented the number of 
students who could answer the questions. 

Table 2. Levels of Critical Thinking Based on Questions 

Question Number of students who could answer the question 

1 29 
2 29 
3 24 
4 23 
5 29 

Table 2 shows that all students could solve the first, second, and fifth problems. However, there were 5 
and 6 students who could not answer the third and fourth questions, respectively. Regarding their level 
or the categories of students’ critical thinking. The data are presented by the following Table 3. 
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Table 3. Summary of Students’ Score    
Interval score Category Number of Students Percentage 
75 ≤ 𝑥 ≤ 100 High 17 58.62% 
25 ≤ 𝑥 < 75 Average 12 41.38% 
0 ≤ 𝑥 < 25 Low 0 0% 

 

Based on Table 3, more than half of the students’ score fall in the category of “High” (58.62%). There 
are 12 (41.38%) students’ whose score is in the “Average” category, and no students’ score falls in the 
“Low” category. It implied that overall students’ critical thinking skills are quite high. 

Students in the high category could analyze, identify, connect, and solve the problems given. In the 
moderate category, they have found essential facts, data, and information. However, several participants 
did not write the unknown and the data. They just carried out the calculation and concluded. In this case, 
Fisher in [18] said that students need to contemplate the solution and the process. In the low category, 
some students could not understand the concept of the circle. They did not identify the data and the 
unknown in the question. Therefore, they could not determine the relevant information and connect 
information with mathematical concepts [19]. As a result, some students made a mistake in their 
calculation and decision-making. 

Three of the students’ response were then described based on indicators of critical thinking by 
Facione: 

a. Muf 
The participant's response met all the criteria for critical thinking. As far as interpretation is concerned, 
he could correctly interpret the problems shown by him writing the unknown and the data. Questions 
could be interpreted for them. He was able to link the information and problem-solving strategy. The 
next indicator is the evaluation. He could come up with a solution for the problems. In his work, he 
was able to determine the answers correctly, and the process that was shown was also correct. 
Inference is the last indicator. The participant could be certain that they answered all of the questions 
correctly. He was able to provide rational reasoning about the statement he made in his answer sheet 
even though he did not include it in his paper. 
b. Dinda 
The students' response showed that she was able to comprehend all the issues. She was able to note 
down the unknowns and the information correctly. The participant was able to solve the problems 
correctly using the problem-solving strategy, and identified a connection among statements, 
questions, and concepts by building a mathematical model and explaining it clearly. All the indicators 
of critical thinking were observed in her responses. 
c. Disty 
The student's response was notably different from the other two students. In total, she could write the 
unknowns of four questions: Questions 1, 2, 4, and 5. It can be assumed that she comprehends most 
of the problems. Her answer, however, was incorrect in Question 3. She was only able to write the 
correct procedures for Question 1 because of the problem-solving strategy. 
Similarly, she solved the problems in a structured manner, but she only answered Question 1. Lastly, 

the participant makes a vague or unclear conclusion regarding the problems given. Therefore, her 
response fails to meet all the indicators of critical thinking. The mistakes found in participants’ 
answers were also found by [20], [21] where students could not identify the right data to solve the 
problems which leads to incorrect solutions. 

4. Conclusion 
According to the students' responses, some students had the ability to solve two or more problems. 

Some participants didn't know how to handle problem-solving questions, and others misinterpreted the 
problems presented. A number of students are able to solve the questions given with existing 
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instructions. As a result, critical thinking is required for problem solving in order to arrive at a correct 
solution.  

Critical thinking is a higher-order thinking skill that calls for individuals to use their critical reasoning 
process to analyze and evaluate information, with attention to logical thinking. This process is capable 
of producing something new, and at the same time, improving your understanding of the concept 
learned.  

The results of this research pertain to elementary school-aged children only. It is possible to have a 
larger number of participants or to examine students of different educational levels and their capacity 
for critical thinking, and then compare the results. Further investigation of the strategy to enhance the 
skill during the pandemic is also necessary because the lack of actual interaction and various problems 
encountered such as internet connection.  Finally, teachers could used the research findings as a 
reference to design learning that suits students’ needs based on their level of critical thinking skills. 
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Abstract. This study investigates the effect of autonomous learning behavior on twelfth-grade 
students' mathematics learning outcome SMA YPS Soroako. This research utilized a 
correlational method with a quantitative approach. The research population was 150 twelfth-
grade students, while the sample was 44 students recruited by simple random sampling. 
Questionnaires of learning independence and a test of learning outcome were utilized by the 
researcher to collect the data. We employed product moment analysis to examine the validity of 
the instrument. The reliability was tested by using alpha coefficients. Simple regression analysis 
was used to investigate the impact of autonomous learning behavior on students’ mathematics 
learning outcomes. Before analyzing the data, we conduct prerequisite tests consisting of 
normality test and linearity test. Results showed that learning independence did not have a 
significant effect on mathematics learning outcomes. The impact was only 0,1%. It implied that 
99,9% of the learners’ scores are affected by other factors. 

1. Introduction 
Education is one of the factors affecting the development of individuals’ skills. An enhancement of 
human resources characterizes a good education. Therefore, teachers are expected to introduce the 
fundamental values of life in learning. Enjoyable learning is currently recommended nowadays. Various 
strategies and efforts have been implemented by the government, teachers, and educational institutes to 
enhance students’ mathematics learning outcomes, such as evaluating the curriculum or development of 
educational facilities. Teachers’ abilities to manage the learning process are essential. However, 
providing that the students are not serious about learning, the learning implementation is meaningless. 
Students’ earnestness to study is affected by various factors. There are two categories of them, which 
are the internal one (comes from within the students) and the external factors (comes from outside 
themselves) [1]. 

Nowadays, there has been a significant shift toward online learning due to the pandemic of Covid-
19. All parties have to adapt to the situation, including the learners. As one of the factors affecting 
students’ will to learn, autonomous learning behavior could support the learning process during distance 
learning. This behavior is vital in the learning process at all levels of education. It determines students’ 
success in community and school [1]–[3], especially when all the learning processes take place virtually. 

Independent learning behavior is the readiness of individuals who are willing and able to study with 
their initiative, with or without others' help, to achieve learning objectives such as skills, concepts, and 
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other outcomes [4], [5]. It demands individuals to have persistence, believe in themselves, actively 
manage and control the learning process, and solve problems encountered during the lesson [6], [7]. The 
characteristics of individuals who are ready to learning are: (1) loves toward education, (2) self-
confidence as learners; (3) openness toward learning challenges; (4) curiosity; (5) self-understanding 
about learning; and (6) accepting responsibilities regarding learning activities [8]–[10]. In autonomous 
learning behavior, the initiative is a primary indicator [11]. Independent learning behavior describes a 
process where students take the initiative by themselves, with or without others' help, to diagnose their 
learning needs, formulate learning objectives, identify learning resources, choose and determine learning 
strategy, and evaluate the learning outcomes. 

Learning independence need significant responsibilities from the students. They have to struggle to 
do many activities to achieve learning objectives. [12] said that teachers should teach learning 
independence to learners to be responsible for managing and disciplining themselves to develop their 
learning skills. Also, high learning motivation is necessary. [13] said that motivation plays a vital role 
in distance learning because students are required to learn independently. Highly motivated students will 
try to manage times and learning schedules optimally to master the subject they currently understand. 
[14] suggested that students with motivation in their learning environment strongly affect what they 
know and how they learn. [15] added that motivation is one of the essential learning requirements, and 
it could impact the learning process. Learning independence is not congenital or talent, and it should be 
developed and fostered in the educational process. Students who have good autonomous learning are 
evident in their behavior [2].  

Students need to improve their logical, systematic, and analytical thinking skills in mathematics due 
to its complex nature of mathematics [16]. In this case, self-regulated learning behavior can contribute 
to optimizing the development of the skills. Individuals who construct their knowledge by themselves 
are more likely to understand the concept and develop it better. Based on the explanations, we find it 
essential to investigate the impact of autonomous learning behavior on students' mathematics learning 
outcomes during the pandemic of Covid-19. 

2. Method 
This study took place in SMA YPS Soroako during the odd semester of 2020/2021. It examined the 
effect of autonomous learning behavior as an independent variable (𝑋) on students’ mathematics 
achievement as a dependent variable (𝑌). The method used was correlational methods with a quantitative 
approach. The study population was 150 twelfth-grade students, while the sample was 44 students 
chosen by simple random sampling. 

The research instruments used were questionnaires to examine autonomous learning behavior and 
test consisting of 30 items consisting of multiple-choice and fill-in-the-blank questions, which measured 
students’ learning outcomes. The indicators of the behavior were self-confidence, discipline, initiatives, 
responsibilities, and motivation. All the statements employed were positive ones. 

In the study, a correlational analysis was utilized to examine the relationship between learning 
independence and students’ learning outcome. The first step was to analyze the questionnaire results by 
calculating the sum of scores obtained in every item. The formula of the percentage of students’ learning 
independence is: 

𝑠𝑐𝑜𝑟𝑒	(𝑠) =
𝑠𝑢𝑚	𝑜𝑓	𝑎𝑙𝑙	𝑠𝑐𝑜𝑟𝑒𝑠
𝑚𝑎𝑥𝑖𝑚𝑢𝑚	𝑠𝑐𝑜𝑟𝑒𝑠

× 100% 
The second step was to analyze the data obtained from test results. The test was assessed by analyzing 
students’ scores for every item. The same formula calculated their score as the previous one. 

The next step was to analyze descriptive statistics data to provide preliminary information regarding 
learning independence and students’ learning outcome. The fourth step was to carry out normality tests 
and linearity to examine whether the data is normally-distributed and linear. Providing that the data 
follows a normal distribution and satisfying linearity criteria, simple regression analysis is employed to 
investigate learning independence on students’ learning outcome. 
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3. Result and Discussion 

The results analysis regarding the descriptive statistics of the data is as follows. 

Table 1 Descriptive Statistics of  
Learning Independence Score 
N Valid 44 

Missing 0 
Mean 74.9318 
Median 75.0000 
Mode 71.00 
Std. Deviation 6.94295 
Variance 48.205 
Sum 3297.00 

 
 

Table 2 Descriptive Statistics of Students'  
Mathematics Learning Outcome 
N Valid 44 

Missing 0 

Mean 70.6136 

Median 70.0000 
Mode 70.00 
Std. Deviation 13.21946 

Variance 174.754 

 
Based on Table 1 and Table 2, 44 students were submitting their test and questionnaire. The mean score 
is 74.9318 with a standard deviation of 6.94295. It shows that students’ learning independence was quite 
positive even though it is still not high. The median and mode values are 75 and 71, respectively. In 
Table 2, the mean of students’ learning outcome is 70.6136 with a standard deviation of 13.21946. The 
participants’ learning outcomes are not high, but their scores showed quite positive results. The median 
and mode values are the same, which is 70. 

Before using inferential statistics, the normality and linearity tests were carried out, and their results 
are presented by the following Tables 3 and 4. 

Table 3 One-Sample Kolmogorov-Smirnov Test 

  
Unstandardized 
Predicted Value 

N 44 
Normal Parameters,b Mean 70.6136364 

Std. Deviation .29422825 
Most Extreme Differences Absolute .101 

Positive .101 
Negative -.060 

Kolmogorov-Smirnov Z .668 
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Asymp. Sig. (2-tailed) .763 

a. Test distribution is Normal. 
b. Calculated from data. 

 
Table 4 Linearity Test 

  
Sum of 

Squares 

df Mean 

Square 

F Sig. 

Students’ 
Learning 
Outcome * 

Learning 
Independence 

Between 
Groups 

(Combined) 5008.298 24 208.679 1.582 .155 

Linearity 3.723 1 3.723 .028 .868 

Deviation from 
Linearity 

5004.576 23 217.590 1.650 .136 

Within Groups 2506.133 19 131.902 
    

Total 7514.432 43 
      

 
Regarding the decision of whether the data is normally distributed or not, if the significance value (Sig.) 
is more than 0.05, then the data is normally-distributed. On the contrary, if the score is less than 0.05, 
then the data does not follow the normal distribution. In Table 3, the significance value (Sig.) of 0.763, 
which is more than 0.05, means that the data is normally-distributed. 

In terms of data linearity, if the value in deviation from linearity (Sig.) is more than 0.05, then there 
is a significant linear relationship between the independent and dependent variables. Conversely, if the 
value is less than 0.05, then there is no significant relationship. In Table 4, the value of 0.136, which is 
more than 0.05, implied a significant connection between dependent and independent variables. 

Based on the linearity and normality test results, the assumptions in the regression model are satisfied. 
The results of the simple regression test are presented in the following Table 5. 
 

Table 5 Results of Simple Regression Analysis 

Model R R Square Adjusted R 
Square 

Standard Error of 
the Estimate 

1 .023a .001 -.023 13.37229 

a. Predictors: (Constant), Learning independence 

Table 5 shows that the value of 𝑅 = −0.023 implied a very low correlation between learning 
independence and students’ learning outcome. It is supported by the R Square value of 0.001 or 0.1%, 
which means that the influence of autonomous learning behavior on students’ achievement in learning 
is only 0.1%. 99.9% is affected by other factors.  

ANOVA test was also employed, and the results are as follows. 
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Table 6 ANOVA Test 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 4.071 1 4.071 .023 .881b 

Residual 7510.361 42 178.818 
    

Total 7514.432 43 
      

a. Dependent Variable: Students’ Learning Outcome 
b. Predictors: (Constant), Learning Independence 

Table 6 reveals that the Significance value (Sig.) of 0.881, which is more than 0.05, implied that 
autonomous learning behavior did not significantly impact students’ learning outcome. Advanced 
regression was then employed, and the results are presented in Table 7 
 
 

Table 7 Coefficients 

Model Unstandardized Coefficients Standardized 
Coefficients 

t Sig. 

B Std. Error Beta 

1 (Constant) 67.594 20.116 
  

3.360 .002 

Kemandirian Belajar .046 .307 .023 .151 .881 

a. Dependent Variable: Hasil Belajar Siswa 

 
Table 7 presented the equation model of the regression, which is 𝑌 = 67.594 + 𝟎. 𝟎𝟒𝟔𝑋. It indicated 
that the impact of learning independence was very low on students’ learning outcomes. If the value of 
autonomous learning behavior is 1, then the increase of students’ learning outcome is 0.046, which is 
not significant. 

Based on hypothesis tests, autonomous learning behavior does not have an impact on students’ 
learning outcomes. It is evident in the significance value (Sig.) of 0.0881> 0.05. The regression equation 
obtained showed that the behavior has a positive effect, but the impact is meager. It only improves the 
learning outcome by 0.046. The learning independence effect on students’ learning outcome is only 
0.1%, and the rest is affected by other factors. 

The research findings were quite different from many studies which also investigated learning 
independence. [2] reported that autonomous learning behavior has a significant impact on students’ 
achievement in learning. [3], [5]–[7], [17]–[24] said that students’ self-regulated learning attitude 
strongly impacts students’ learning achievement in mathematics. [4] even described that the behavior 
positively affects students’ problem-solving in mathematics.  

Some studies supported the research findings. [25]–[28] showed that students’ independence did not 
significantly contribute to students’ learning outcomes in mathematics. [29] Reported quite the same 
things: self-regulated learning has a low effect on students’ mathematics achievement. 

Several possibilities are causing the distinct findings. Firstly, the difference in the population may 
yield different results. For particular people, other factors besides self-regulated learning are likely to 
impact their mathematics learning outcome significantly. Secondly, the shift toward distance learning 
may be one of the causes of the difference. Even though independent learning behavior is the main factor 
during online learning, for some students, parental supervision and guidance or learning flexibility may 
have a significant contribution toward their mathematics learning process [30]. 
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4. Conclusion 
To summarize, based on results and discussion, autonomous learning behavior does not significantly 
affect the learning outcomes of grade 12 students of SMA YPS Soroako during the pandemic of covid-
19. The effect of learning behavior is only 0,1%. Therefore, teachers need to consider promoting other 
factors besides independent learning behavior to enhance twelfth-grade students' learning outcomes in 
SMA YPS Soroako. 
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Abstrak. Students who lack conceptual understanding may have difficulty 
learning mathematics. Numerous factors, including emotional intelligence, influence 
students' ability to comprehend mathematical concepts. This study aimed to determine 
the effect of emotional quotient (EQ) on the conceptual understanding of students 
enrolled in SMAN 7 Luwu Timur. This study employed a quantitative method. The 
study population consisted of all tenth-grade students. The sample was 30 students 
recruited by random sampling. To collect data, we used a written test and an emotional 
intelligence questionnaire. The normality test and Pearson's correlation were used to 
analyze the obtained data. The findings indicated a positive correlation between 
student's emotional quotient and conceptual understanding. 

 
1. Introduction 

Low-quality education at all educational levels is one of the issues confronting Indonesia at the 
moment, particularly during the pandemic. Numerous plans and strategies have been implemented to 
improve quality, including curriculum development, teacher competency enhancement, resource, 
facility improvement, and school management revision. 

Education is a media that plays a role in preparing individuals who have the quality and potential 
to compete and survive in the future. Through education, people experience the maturation process so 
that a strong sense of responsibility is always present in the decision-making of a problem. 

The learning process in school is complex and comprehensive. Numerous factors have an effect 
on how students learn, one of which is intelligence [1]. A high intelligence quotient (IQ) is required 
for students to achieve optimal learning outcomes and aid students optimally [2]. [3] defined 
intelligence as the highest capabilities possessed by beings, which only humans have. Individuals 
acquire intelligence from birth, and at the same time, intelligence's capacity begins to exert influence 
over the rate and quality of an individual's development. As intelligence advances, its functions 
become more meaningful to humans, such as adaptation. 

[4] stated that IQ contributes only about one-fifth to life success and that other factors determine 
the remaining 80%. The emotional quotient is one type of intelligence that is associated with student 
success [5]. Additionally, [6] stated that students' potential must be maximized through intellectual 
and emotional intelligence. Emotional intelligence is the capacity to deal with frustration, regulate 
emotion, maintain optimism, recognize and manage one's own and others' emotions, and develop 
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relationships with others [5], [7], [8]. [7], [9] mentioned that it prepares students to face and overcome 
various future problems and challenges. According to [10], empathy and self-control are two critical 
components of emotional intelligence. 

According to Le Doux [4], an individual's emotional quotient is influenced by the state of his or 
her brain, specifically the amygdala, neocortex, limbic system, and prefrontal lobe. Without the 
presence of EQ, students will quickly give up. They cannot focus their attention on the teachers' 
explanations and have difficulty listening to the lesson [11], even though they possess the ability. 
Without it, IQ cannot function optimally. As a result, emotional intelligence is critical to people's 
success in all areas of life, including students' mastery of a mathematical concept. 

A concept is defined as a sequence of stimuli sharing the same characteristics, and the sequence's 
component's common element patterns are referred to as simple concepts [12]. [7] explained that 
conceptual understanding is the ability to behave, think, and act. She continued by stating that it was 
demonstrated through students' ability to comprehend the definition, unique characteristics, and 
essences of mathematics; and choose procedures efficiently and appropriately. In this study, we 
defined concept mastery as the ability to comprehend scientific meaning, including both theory and its 
application in the real world. 

Students' skills to identify and manage their emotions, motivate themselves, empathize with 
others, and form positive relationships with teachers and peers during the mathematics learning 
process can contribute to their attaining a high level of mastery of a mathematical concept. However, 
if they cannot control and manage their emotions,  they tend to give up easily. Additionally, students 
who have a negative relationship with their teachers and peers are less likely to seek assistance if they 
encounter difficulties. It decreases students' chances of resolving current problems. As a result, 
students have a limited conceptual grasp of mathematics. 

Due to EQ's importance as one of the factors to achieve learning goals, we found it essential and 
necessary to conduct a study investigating the effect of emotional intelligence on the tenth-grade 
students' conceptual understanding in mathematics at SMAN 7 Luwu Timur. 
2. Methods 

This study used a quantitative approach and correlational analysis to examine the relationship 
between student's emotional intelligence and their conceptual understanding of mathematics. The 
research surveyed 125 tenth-grade students from SMAN 7 Luwu Timur. Thirty students were 
randomly selected. The study took place at SMAN 7 Luwu Timur in November 2020 during the odd 
semester of 2020/2021. The research instruments used were an emotional quotient questionnaire and a 
conceptual understanding test. 

The test employed was a written test in essay format. It consisted of three questions on linear 
equations with a single variable that contains an absolute value. Students were instructed to complete 
the test independently. After administering the test, the student's scores were determined. An 
assessment rubric was adapted from conceptual understanding indicators in Regulation of the 
Director-General of Primary and Secondary Education Number 506/C/PP/2004, 11 November 
regarding the assessment of middle school students' development (SMP) [13]. The following Table 1 
presents the assessment rubric. 

Table 1. Assessment Rubric of Conceptual Understanding 
Aspects Examined Response to Questions Score 

Restate a concept 
 

No response  0 
Incorrect procedures 1 
Write down the unknown and the data incorrectly  2 
Write down the unknown and the data correctly  
 

3 

Classifying objects according to 
specific characteristics  

No response 0 
The answers do not match with the objects in terms 
of their characteristics 

1 

Can classify objects according to particular 2 
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characteristics but still make mistakes 
Can classify objects according to particular 
characteristics but still make mistakes correctly and 
appropriately 
 

3 

Giving examples and non-
examples of a concept 

No response 0 
The answer does not represent the examples and non-
examples of the concept 

1 

Can identify and make examples and non-examples 
but still make mistakes 

2 

Can identify and make examples and non-examples 
correctly 
 

3 

Employing and choosing 
specific procedures and 
operations 
 

No response 0 
The answers do not match with the correct 
procedures of an operation 

1 

Can use and choose particular procedures or 
operation but still make mistakes  

2 

Can use and choose particular procedures or 
operation correctly 
 

3 

Applying concept or algorithm 
on problem-solving 

Does not use an algorithm in problem-solving 0 
The response does not match with the correct 
algorithm  

1 

Employs algorithm in problem-solving, but still make 
mistakes 

2 

Employs algorithm in problem-solving correctly 3 
 
The data collection technique in this study was described in the following Table 2. 

 
Table 2. Data Collection Technique 

Research Variable Data Collection Technique 
Emotional Intelligence (Independent variable) Questionnaire 
Conceptual Understanding in Mathematics 
(Dependent variable) 

Results of Test of Conceptual Understanding 

 
We employed a questionnaire to examine students' EQ by adapting every dimension of emotional 

intelligence [7]. They are described in the following Table 3.  
 

Table 3. Dimensions and Indicators of EQ 
 

Dimension Indicators 
Recognizing own 
emotion 

Recognize and feel your own emotion 
Understand the cause of an emotion 
Know the effect of emotions on actions  
 

Managing emotion Being tolerant toward frustration 
Can express anger appropriately 
Can control aggressive behavior that is destructive to self and 
others 
Have positive feelings about yourself and the environment  
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The obtained data from written tests and questionnaires were then analyzed using a correlational 

test, namely Pearson' Correlation. Before conducting the test, we performed a normality test to 
determine whether the data were normally distributed. We carried out both of the tests using IBM 
SPSS 20.  

3. Results and Discussion 
The study collected data through a questionnaire assessing students' emotional intelligence and a 

written test evaluating their conceptual understanding of mathematics. Students' emotional 
intelligence and concept mastery in mathematics will be highlighted in the description of the results. 

Before performing the correlation test, a normality test was performed to determine whether the 
data on students' emotional intelligence and conceptual understanding followed a normal 
distribution. The results are summarized in Table 4. 

 
Table 4 Results of Normality Test 

 

Shapiro-Wilk 

Statistic df Sig. 

Emotional Quotient .942 30 .102 

Conceptual Understanding .937 30 .077 
 
The significance value of 0.102 in Table 4, which is more than 0.05, means no significant difference 
between the data distribution and normal distribution. Therefore, the data of students' EQ is normally 
distributed. Next, the significance value of 0.077, which is higher than 0.05, implies that learners' 
conceptual understanding follows a normal distribution. Thus, the assumption is satisfied, and 
Pearson's correlational test could be carried out. 

After the normality test, Pearson's correlation test was then used, and the hypothesis is as follows. 
1 H0 (Null hypothesis): "There is no correlation between students' conceptual understanding in 

mathematics and their emotional intelligence."  
2 H1 (Alternative hypothesis): "There is a correlation between students' conceptual 

understanding in mathematics and their emotional intelligence." 
With a significance level of 0,05, the criteria of the decision were: 

Have the skill to tackle stress 
Can reduce anxiety and loneliness in society 
 

Self-motivation Can do self-control 
Being optimistic in facing problems  
Can focus attention to the task given 
 

Identifying others' 
emotion 

Can accept others' opinion or point of view  
Have empathy and sensitivity toward other people 
Can listen to other people 
 

Building 
relationships 

Understand the importance of building relationships with other 
people 
Can solve conflicts with others 
Have the skill to communicate or converse with other people 
Being friendly and easy to get along with others 
Have the concern of others' interest 
Can live in harmony with their group 
Being happy to share and cooperate 
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a. H0 is rejected if the significance value is less than 0.05 
b. H0 is accepted if the significance value is more than 0.05 
The following table 5 presents the results of Pearson's Correlation test. 

 
Table 5 Results of Correlational Test 

  Emotional 
Intelligence 

Conceptual 
Understanding 

Emotional 
Intelligence 

Pearson Correlaton 1 .522** 
Sig. (2-tailed)  .003 
N 30 30 

Conceptual 
Understanding 

Pearson Correlaton .522** 1 
Sig. (2-tailed) .003  
N 30 30 

Correlation is significant at the 0.01 level (2-tailed). 
Table 1 shows that the significance value of 0.003, which is less than 0.05, means that the null 
hypothesis is rejected. Therefore, the alternative one is accepted. It implied that there is a significant 
correlation between students' EQ and their conceptual understanding. The coefficient value of 
Pearson's Correlation shows the strength of the relationship. There are six categories of the strength 
according to the interval develop by [14], which are: 
0: No correlation, 
0,00-0,25: Very weak correlation, 
0,25-0,50: Average correlation, 
0,50-0,75: Strong correlation,  
0,75-0,99: Robust Correlation, and 
1: Perfect Correlation. 

In Table 1, Pearson's Correlation coefficient of 0.522 means that the two variables' correlation is 
strong and positive. It indicated that the higher the students' EQ, the higher their conceptual 
understanding of mathematics is, and vice versa. 

Our findings supported studies by [5], [7], [15] reporting that emotional intelligence had a direct 
and positive influence on students' conceptual understanding. Similar findings were also shown by 
[9]–[11], [16], [17], which revealed that EQ had a significant and positive relationship with 
mathematics learning outcome or achievement. [18] reported that EQ and problem-solving in 
mathematics have a significant relationship. 

Students with a high level of emotional intelligence can direct their attention to the concept being 
taught [7]. Learners must develop systematic, logical, and analytical thinking skills to comprehend 
mathematical concepts [19], which requires a high level of focus during the learning process [7]. It 
implies that EQ has a positive effect on students' concept mastery. 

A study, however, reported quite different findings. [20] revealed that EQ did not have a 
significant influence on students' comprehension of a mathematical concept. There were several 
possible explanations for the disparate results, including the different populations. Additionally, for 
some learners, factors other than emotional intelligence may exert a more significant influence. 
4. Conclusion 

The study's findings indicated a significant relationship between student's emotional quotient and 
conceptual understanding of mathematics. Additionally, they exhibit a strong and positive correlation. 
It implied that students with a higher EQ have a better conceptual understanding of mathematics and 
vice versa. 

Our study enrolled a small number of subjects. Those with a similar interest might consider a 
larger population and sample size. Researchers interested in intelligence may wish to investigate and 
compare the effects of various types of intelligence on students' conceptual understanding. 
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Abstract. This study investigates the effect of integrating emotional intelligence (also known as 
emotional quotient or EQ) into cooperative-based mathematics learning on students' 
metacognitive skills. The research population was all eleventh-grade students of SMA Negeri 9 
Luwu in mathematics and science program, while the sample recruited was the class of C. The 
data collection tools used were a questionnaire of emotional intelligence and a test of students' 
metacognitive skills. The students filled the questionnaire before the implementation of the 
instructional approaches. Results showed that the integration of EQ into cooperative learning 
positively impacts students' metacognitive skills. More than 75% of students have a good skill 
in planning and evaluating, and at least quite a skillfulness in monitoring. 

Keywords: metacognitive skills, cooperative learning, emotional intelligence 

1. Introduction 
In this era, problem-solving is one of the skills needed, especially in the working world. Because people 
are likely to encounter problems in their work or even in their daily life, individuals should master and 
have it. It helps us to assess the situation, analyze information, and devise a plan for it. It is one of the 
main reasons why all companies put this skill as one of the requirements when they open job vacancies. 
Thus, teaching, developing, and enhancing students' problem-solving skills since the early stage is 
highly recommended. 

 One of the cores of problem-solving skills is metacognitive skills. It manages and coordinates the 
other components of problem-solving [1]. This skill includes selecting the appropriate strategies to 
comprehend the objectives or goals; planning strategies to solve them; choosing strategies to execute 
the plan; monitoring the actions while carrying out the procedures; evaluating the result; revising or 
revoking strategies when necessary [2]. People will be confused whenever their plan did not work if 
they did not know how to devise or plan, monitor, and revise their actions and solution [1,3]. 
Furthermore, a study revealed that metacognitive skill is one of the predictors in students' learning 
performance, including mathematics, and it helps us gain control and solve more complex and 
challenging or non-routine problems [4,5,6,7]. 

Metacognitive skills have improved since early grade and will advance and reach its full development 
around the age of 12 [3,8,9]. However, a preliminary observation on SMA Negeri 9 Luwu revealed that 
students' metacognitive skill in mathematics is still low. Thus, a solution is necessary to tackle such 
problems. 
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Many students' metacognitive skills enhance with the help of their environment, including their peers 
and teachers [3]. Promoting the ability can be achieved through several means, including instructional 
practices [9]. Some of the recommended approaches to developing the skills are whole-class or small 
groups discussion [10]. Learning that includes these approaches (or even combine them) facilitates the 
students to learn from and with their peers. 

One of the learnings, which includes a small group and whole-class discussion, is cooperative 
learning. It is one of the suitable approaches for many subjects in the school curriculum, including 
mathematics [11]. Students participating in this approach can acquire many skills, including 
metacognitive abilities [12]. Cooperative learning consists of six phases or steps. They are stating 
learning objectives and motivating students; presenting material, organizing students into their groups; 
guiding and facilitating them to study and do their task; evaluating knowledge by assessing group works 
and giving appreciation and reward for achievement and participation [13].  

Some problems might arise in cooperative learning, such as a conflict between students during 
collaboration [14] or passiveness due to students’ anxiety. These emotional impediments could hinder 
the process of problem-solving and students' performance in mathematics [15]. Therefore, another 
strategy is necessary to solve and avoid the problem, and integrating emotional quotient into the learning 
can be one of the solutions. The teachers begin to incorporate emotional intelligence in the third phase. 
They divided the students into groups based on emotional quotient (EQ), ranging from the high one to 
the low one. 

Research on the implementation of cooperative learning, metacognitive skill, and emotional 
intelligence is already prevalent, even in Indonesia. One study addressing emotional quotient developed 
media of learning integrated with it [16], and one examined the impact of the integration of EQ into 
learning on students' attitude to mathematics [17]. Some also investigated the effect of some learning 
approaches, including cooperative learning and learning cell, on students' knowledge and skills based 
on their emotional quotient [18,19]. However, they compared students' skills and knowledge based on 
their emotional intelligence, rather than integrating it and making it as a basis to divide students into 
small groups. In the topic of metacognitive skills, several studies examining how contextual teaching 
enhances the abilities [20,21], and there was one that used realistic mathematics education [22]. 
Nonetheless, a study investigating the impact of the integration of emotional quotient to cooperative 
learning on metacognitive skills is scarce. 

Based on the importance of metacognitive skills and the problems stated, we find it important and 
necessary to conduct a study investigating the effect of integrating emotional quotient into cooperative 
learning toward high school students' metacognitive skills. 

2. Method 
This study employed a quantitative approach to investigate the impact of integrating emotional 
intelligence into cooperative learning on students' metacognitive skills. The population observed in this 
study was all eleventh-grade students of SMA Negeri 9 Luwu in Mathematics and Science Program 
(MIA) during the academic year of 2019/2020. There are 68 students in the eleventh grade. Class C, 
with 22 students, was recruited through random sampling as the sample of the research. 

The main instruments used were a test and a questionnaire. The former was administered to the 
students to collect data on metacognitive skills, while the latter was given to examine students'  
emotional intelligence. The data collections were conducted separately, with the questionnaire given 
before the implementation of the instructional approaches. 

To examine students’ metacognitive skills,  a test in the form of an essay was employed. The 
indicators of the skills investigated were: 

1 Students can write down the data, the unknown, the verbal statement, and the conditions of the 
problem given. 

2 Students can choose the appropriate and precise strategies in problem-solving.  
3 Students can choose and employ the procedures or steps in solving the problems. 
4 Students can mention the reason behind the strategies which they used to solve the problem. 
5 Students can solve the problem by combining and relating their previous knowledge with their 

current one. 
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6 Students can use a problem-solving strategy correctly, which is by writing down the conclusion 
words such as to conclude, to summarize, therefore, thus, etc. 

After the assessment guide was complete, it was adjusted with the criteria of students’ metacognitive 
skills and the criteria of the test scores. The criteria are as follows. 

Table 1. Criteria of Test Score of Metacognitive Skills 
6 pt    

Score Intervals  Category 
80<x≤100 High 
65<x≤80 Average 
0≤x≤65 Low 

      Annotation: 
      x : score of metacognitive skills test 
 

Table 2. Criteria of Metacognitive Skills’ Level 
6 pt    

Level of 
Metacognitive 
Skills 

Activity of Metacognition 

High The presence of good skills in planning, monitoring, 
and evaluating. 

Average Good skills in planning and evaluating, and pretty 
good skill in monitoring. 

Low A pretty good planning skill, but a low skill in 
monitoring and evaluating. 

 
For the data of students' emotional intelligence, we developed a questionnaire based on indicators 

that examined EQ aspects. The aspects discussed were identifying and recognizing emotions, managing 
emotions, self-motivation, identifying and recognizing others' feelings, and building relationships. The 
five aspects and indicators used to develop the emotional intelligence questionnaire are shown in the 
following Table 3. 

Table 3. Aspects and Indicators of the Development of Emotional Intelligence 
Questionnaire 
6 pt    

Aspects Indicators 
1. Identifying 

and 
recognizing 
their own 
emotions 

1.1  Recognizing and feel their own emotions 
1.2  Understanding the cause of the feelings that arise 
1.3  Recognizing the impact of feeling to own actions 

2. Managing 
emotions 

2.1  Being tolerant of frustration 
2.2  Could express anger appropriately 
2.3  Could control aggressive behavior that is 

destructive to self and others. 
2.4  Have positive emotions about self and 

environments 
2.5  Have the skill to deal with stress 
2.6  Could reduce the feeling of loneliness and 

anxiety in society 
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3. Self-
Motivation 

3.1  Can do self-control 
3.2  Being optimistic in dealing with problems 
3.3  Can focus on work given 

4. Recognizing 
others’ 
emotion 

4.1  Can accept others’ perspectives, points of view, 
and opinions. 

4.2  Empathize or aware of the attitude toward other 
people 

4.3  Can listen to others 
5. Building 

Relationships 
5.1  Understand the importance of building 

relationships with other people 
5.2  Can solve conflicts with others 
5.3  Have the ability to communicate with other 

people 
5.4  Have a friendly attitude or easy to get along with 

peers 
5.5  Have concern for others 
5.6  Can live in harmony 
5.7  Being happy to share and cooperate 
5.8  Being mature and tolerant. 

 
6. Result and Discussion 
After distributing the questionnaire, the teachers divided the students into several small groups based 
on students' emotional intelligence data. The teachers used this grouping in their cooperative 
learning. As for students' metacognitive skills, its results are as follows 
 

Table 4. Students’ Metacognitive Skills After The Implementation of 
Cooperative Learning Integrated with Emotional Intelligence 
6 pt    

Score Intervals 
of Metacognitive 
Skills 

Frequency Percentage Category 

80<x≤100 6 27 High 
65<x≤80 11 50 Average 
0≤x≤65 5 23 Low 

 
Table 4 shows that the integration of emotional intelligence into cooperative learning impacts students' 
metacognitive skills positively. Exactly half of the students' ability is in the average category after 
implementing the instructional approach. Also, six students have high metacognitive skills, while the 
rest have low skill in metacognition. 

The study findings revealed that 77% of students have good skills in planning and evaluating, and at 
least quite a good ability in monitoring. This positive effect occurred due to the combination of 
emotional intelligence and cooperative learning. Some research reported that in collaborative problem-
solving, sometimes students help each other to solve problems by generating ideas, planning strategies, 
monitoring, comparing, and assessing the plans and ideas expressed [14,23].  

However, the same studies also reported that in one moment, a conflict between students hinders the 
metacognitive process. They said that social or peers interaction is one of the antecedents, where 
students did not consider their friends' perspectives and ideas. Conviction and social skills are essential, 
and in this case, the integration of emotional intelligence plays a vital role in tackling or preventing such 
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problems. Moreover, group cohesiveness also positively correlates with the EQ [24]. By assigning 
students with different emotional quotient levels into a small group, a member with a high level is 
expected to build a better relationship among the group members because they have a better skill in 
managing and controlling their own and others' emotions. In the integration of emotional quotient, the 
expectations are that students: (1) form synergy in their teamwork;  (2) endure failures; (3) achieve 
common goals; (4) manage their emotions and those of others; and (5) build and keep good relationships 
[25,26,27]. Emotional intelligence could use the information about emotions to guides thinking and 
actions [28]. Therefore, combining emotional quotient and cooperative learning does not only prevent 
the drawback of the latter, but it also develops students' metacognitive skills. 

In cooperative learning, the phases that play a vital role in promoting metacognitive skills are the 
fourth and the fifth phase. In the former, all group members learn to help each other in solving the task 
given through discussion and interaction [29,30]. By discussing and observing with their peers, they 
learn how to choose and use the appropriate strategy. During the small-group discussion, it is likely that 
there is doubt regarding their answers. This situation is when metacognition appears, which is the 
evaluation of strategies and solutions [31]. The assessment in cooperative learning produces a better 
solution due to students comparing their judgment and ideas. A similar situation also happens in the 
fifth phase, but the differences are the task presentation, and the discussion and interaction are among 
groups. 

7. Conclusion 
This study revealed that the integration of emotional quotient into cooperative learning positively affects 
students' metacognitive skills. More than half of the students have a good skill in planning and 
evaluating, and at least quite a skillfulness in monitoring.  

This study only involves a small sample and at a particular grade. Therefore, one should consider a 
larger sample or examining the same approach but with different or across levels of education. Further 
research investigating the use of other teaching strategies or even learning media to develop students' 
metacognitive skills is also necessary. Besides, integrating other non-cognitive factors is also 
recommended. Finally, this research result could serve as a reference for the teachers to implement 
learning strategies, which objective is students' metacognitive skills. 
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Abstract. This study aims to determine the students’ active participation in learning social 
science subject can be improved through the Problem Based Learning Model for the students 
Elementary school, this research method is a Classroom research with two cycles that 
consisting of four stages namely; (1) Planning, (2) Action, (3) Observation, and (4) reflection. 
The number of samples taken in this study are 30 students in the fifth grade. The research 
instruments used was the observation sheet both of the learning implementation  and studens’ 
learning activity. The result of this study shows that there is significant differences between the 
implementation of learning in cycle I which is 78% and the implementation of learning in cycle 
II which is 90%, as well as in student learning activities in cycle I which is 58.83% and student 
activity in cycle II which is 77.50% with a percentage of comparison is 18.67%. In terms of 
these data, it can be said that the level of student learning activeness in social science subject in 
the fifth grade of Elementary School has been successes improved or in other words there is an 
increasing of student learning activeness through Problem Based Learning (PBL) learning 
models in social Science Subject.  

1. Introduction 
Social Science Subject is an integration of various branches of social sciences and humanities, such as 
sociology of history, geography, economics, politics, law, and culture. Social science is formulated on 
the basis of social realities and phenomena which embody an interdipliner approach from the aspects 
and branches of the social sciences. (Depdiknas, 2006: 4) explained that Social Sciences is part of the 
school curriculum derived from the content of the social sciences, sociology, history, geography, 
politics, anthropology, philosophy, and social psychology branches. 
The success of a learning activity can be seen from the activeness of learning after participating in the 
learning process. Humans carry out learning activities in various ways according to circumstances. 
When someone has done learning activities, there will be changes in him which are a statement of 
learning actions.  
The changes that occur in the learning process include changes in cognitive (knowledge), affective 
(feeling), and psychomotor (behavior). However, in some cases, usually the social studies subject is 
one of the subjects that discusses basic science related to social interests, which are more concerned 
with understanding, memorizing and not thinking logically, therefore many students are less active in 
the learning process because students usually do not like memorizing the subjects. A learning that can 
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activate students is of course supported by various accompanying factors, one of them is learning 
model. 
Learning Model like Problem Based Learning is a learning model designed in the process of solving 
problems faced scientifically so that students able to gain the important knowledge. Thus it is expected 
that students are proficient in solving problems, they have their own learning model and have the 
ability to participate in teams. (Firmansyah, 2015) said that problem based Learning is a learning 
model that provides students with opportunities to explore authentic experiences so as to encourage 
them to actively learn, construct knowledge, and integrate the learning context in school and real life 
scientifically. Students do not just listen, take notes, and memorize the material presented by the 
teacher, but are expected to be able to think, search, process data, and communicate in the learning 
process. 

2. Method 
 
The type of research used is Classroom Action Research (CAR). CAR aims to improve teacher 
professional services in dealing with teaching and learning activities in the learning process. 
According to Arikunto (2017:1). Classroom action Research is a study that describes what is the cause 
and effect of the treatment, as well as describes what happens when the treatment is given, and 
describes the entire process from the start of the treatment to the impact of the treatment. This research 
is one of the teachers' efforts in various activities carried out to improve and enhance the quality of 
learning in the classroom. 
 
 

 

 

 

 

 

 

 

 

 
  
 
 
 
The subjects of this research were the fifth grade students of SDN 33 Kalukulajuk, the total subject is 
30 students, including 20 male students and 10 female students. The selection of research subjects in 
class V students seems to be inactive in the learning process so that it has an impact on student 
learning activeness which is still low, and the research time is in January to March 2020. 
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3. Result and Discussion 
Researchers find the data on student activity results from cycles I and II in order to obtain comparisons 
in the following table: 
Table 1. Activity Result of Students in Cycle 1 and cycle II 
              Reached (%)                                              Improvement Changed (%) 

    Cycle I                 Cycle II                                     Cycle I to Cycle II 

     58.83%                  77.50%                                                18.67%                                    

 
The comparison table above shows that the data of the percentage of student activity increase, that 
there is an increase of the implementation of  learning from the cycle I to cycle II about 18.67%. So 
the level of success of these student learning activities is in the active category. 
.  
Student Learning Activities through Problem Based Learning (PBL) Learning Model, this increase can 
be seen from each increase in the percentage of student activity of the learning process in the 
classroom. Student learning activities at each meeting in cycle I is increased. The average student 
activity in the first cycle is 58.83% with sufficiently active increased criteria. Based on the acquisition 
of cycle I, it has not gained the set of standards about higher or equivalent with 75%. 
The findings obtained in cycle I are that students still did not understand how to implement the 
problem based learning model. Researcher in cycle I used this model but it was still at the stage of 
introducing to students, so that the implementation of learning at the first meeting with the problem 
based learning (PBL) model was not optimal. The learning model of the problem-based type of 
learning is something new to them, there are only a few students who are able to solve any problems 
related to the material, as well as students who are doubt to express their opinions, students are still 
less focused on listening and listening to the delivery of material by researcher, and students are still 
ashamed to ask. 
In the first cycle of the first meeting there were still deficiencies during the learning process, the 
motivation provided by the researcher was still bad. There are still students who go in and out of the 
classroom during the learning process. During the implementation of group division there were still 
students who did not want to join the group, and there were still students who shared stories with other 
friends while working on doing assignments individually. 
The second and third meetings of the implementation of the learning model were quite good. Students 
have started to get used to the problem-based learning model that is used, it is evident from each step 
of the implementation of the model students can begin to find any problems that exist in the material. 
Even though at the third and third meeting there were still students who talked with other friends and 
students did not focus on learning which caused students to be inactive in the learning process. These 
findings need to be corrected in cycle II 
The second cycle of the first meeting of the implementation of the problem based learning (PBL) 
learning model has started to increase from the previous meeting. Students already understand the 
implementation of the problem-based learning model used in the learning process. The first meeting of 
the researchers used several learning media, so that it involved students directly to use the media. 
Students have the courage to express their opinions on every discovery made in the material and dare 
to convey it and students are able to ask questions about material that has not been understood and the 
involvement of each student in the group is good. Likewise, at the second and third meetings there was 
an increase, students seemed very enthusiastic in participating in learning using the problem-based 
learning (PBL) model. This can be seen in the activities of students who have improved a lot, in 
expressing opinions and asking questions, students look active even though there are still some 
students who are shy to ask questions, but these students have dared to ask questions to students and 
researchers. The group presentations that students carry out in each group are active and all students 
have the courage to make presentations and the most important thing is that each student is able to find 
every problem that exists in the material and is able to conclude the essence of the problem and 
students are active in any drawing conclusions on the material the. After the action was carried out in 
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cycle II, which was carried out 3 times, there was an increase, namely 77.50% in the active category. 
Indicators of the success of student activities are> 75% with the active category, so all indicators of 
success in cycle II have been achieved. The results of this increase are supported by Wina Sanjaya 
(2010:214). It is concluded that the results obtained through the problem-based learning (PBL) 
learning model of student activities have increased. 

4. Conclusion 
The research shows that student learning activeness has increased, not only in mastery of the material, 
but less active behavior in learning is decreasing. Students' self-confidence has begun to increase so 
that it can help students get a clearer understanding of the material presented by the researcher. During 
the activity process of each cycle carried out, the activeness of students in the learning process 
increases with each meeting and the attention of students to the material being taught increases, and 
the enthusiasm of students in participating in learning is very good. 
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Abstract. This research is a quasi-experimental research (pree-experiment), the design used in 
this research is one group pre-test post-test design. The purpose of this study is to determine 
the effectiveness of the application of the Environmental Media-Assisted Brain-Based 
Learning Model in Improving Mathematics Learning Outcomes. The population in this study 
were all fourth grade students and the sample in this study was grade IV A students, totaling 27 
students. The instruments in this study were learning outcomes tests (pree-test and post-test) 
and learning implementation observation sheets. The data obtained were then analyzed using 
descriptive statistical analysis and inferential statistics with t-test. Based on descriptive 
statistical analysis, the results of this study indicate that students' mathematics learning 
outcomes before the application of the environmental media-assisted brain-based learning 
model are in the low category and after the application of the environmental media-assisted 
brain-based learning model they are in the high category. Based on inferential statistical 
analysis, it shows that the application of the Environmental Media Assisted Brain Based 
Learning Model is effective in improving Mathematics Learning Outcomes. 

1. Introduction 
Applying the mathematics learning model in elementary schools can be done by using the Brain 

Based Learning model. Where Brain Based Learning is a learning model that considers how the brain 
works when retrieving, processing and interpreting information that has been absorbed. This opinion is 
in line with (Jensen, 2011) a learning model that optimizes brain work and is expected to improve 
students' mathematics learning outcomes [1]. The Brain Based Learning model has learning stages that 
are disclosed by Jensen (Setiaana, 2018), namely: 1. Pre-Exposure, 2. Preparation, 3. Initiation and 
acquisition, 4. Elaboration, 5. Incubation and memory formation (insert memory) , 6. Verification and 
verification of beliefs, and 7. Celebration and functional integration [2]. 

Brain Based Learning model can be applied with the help of learning media. The word "media" 
comes from Latin which is the plural form of "medium", which literally means intermediary or 
introduction. Association for Education and Communication Technology (1972), defines the word 
media as all forms and channels used to process information [3]. The opinion above is supported 
(Nurseto, 2011) the learning process is a vehicle for distributing messages or learning information [4]. 
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So it can be concluded that the media is a tool or means of delivering messages that are used to convey 
information which can be in the form of objects that can be manipulated, seen, heard, read or 
discussed along with the instruments used for learning activities. 

Learning outcomes are the goals to be achieved from learning activities. This is in accordance with 
the opinion (Agus, 2012) that learning outcomes are patterns of actions, values, understandings, 
attitudes, appreciation and skills [5]. Furthermore, he stated that the learning outcomes that became the 
object of class assessment were in the form of new abilities obtained by students after they participated 
in the teaching and learning process about certain subjects. From the explanation above, it can be 
concluded that learning outcomes are a measurable process that comes from the achievement of 
students in the form of changes in behavior carried out in the learning process. 

Teaching and learning activities that are often carried out in elementary schools never escape the 
teaching and learning process of mathematics subjects because mathematics is a compulsory subject 
for every student and in human life cannot be separated from mathematical activities. (Setiana, 2018) 
states that the low learning outcomes of students in Mathematics are due to learning that has not 
optimized the main functions of the brain in learning [2]. 

Initial observations made by the author in an elementary school with low mathematics learning 
outcomes. The students who study at this elementary school have low mathematics learning outcomes 
in one class of about 20 students, only about 5 students who have good learning outcomes. When the 
teaching and learning process takes place students are very lazy when directed to work on questions, 
because basically students at the elementary level still play a lot and are lazy to do assignments. 

Based on the above background, researchers are interested in conducting research with the title 
"Effectiveness of the Application of Environmental Media-Assisted Brain Based Learning Model in 
Improving Mathematics Learning Outcomes. 

2. Experimental Method 
Location and Time of Research: This research was conducted at SD Negeri 22 Murante. 

This research was conducted on January 13, 2020 to February 13, 2020. This type of research is a 
quasi-experimental or quasi-experimental. The design of this study uses a one group pre-test post-
test, namely experiments carried out in one group without a comparison group: 

 
Tabel 1. 0ne-Grup Pre-Test Post-Test Design. 

O1 X O2 

Keterangan: 
O1 : The test was conducted before the implementation of the BBL model assisted by    

environmental media. 
X : The application of the Brain Based Learning learning model assisted by  

environmental media. 
O2 : The test was carried out after the application of the BBL model assisted by  

environmental media. 
 

Data Analysis Techniques: 1) Descriptive analysis aims to describe the data that has been collected 
through research instruments in the class that is given treatment by applying the Brain Based Learning 
model with the help of environmental media. a) data on student learning outcomes (pree-test and post-
test) were analyzed to determine the improvement of student learning outcomes. Gain score: 

𝑔 =
Spos − Spre
Smak − Spre

 

Keterangan: 
g  = gain ternormalisasi 
Spre = pre-test score 
Spost = post-test score 
Smak = score maksimum ideal (100) 
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Tabel 2. Normalized Gain Classification. 
Koefisien Normalitas Gain Klasifikasi 
G<0.3 Low 
0.3≤g<0.7 Medium 
g≥0.7 High 

(Source: Hidayat, 2012) [6] 
 
Data on students' mathematics mastery tests were analyzed with descriptive statistics with the aim of 
describing students' understanding of mathematics material after the application of the Brain Based 
Learning model with the help of environmental media. The categories used are: 

N = !"#$%&	()	*+",%-+	./0-1
2(+/3	-"#$%&

 x 100 
 
Tabel 3. Learning Outcomes Criteria and Categories 
Grouping Level Category 
𝑘≥90 Very high 
80≤𝑘<90 High 
70≤𝑘<80 Medium 
60≤𝑘<70 Low 
𝑘<60 Very low 

(Source: Purnamasari, 2017) [7] 
 

Inferential Statistical Analysis: 1) Normality test to determine whether the data studied came 
from a normally distributed population or not. The test criteria are: a) Probability value < 0.05, 
distribution is not normal (not symmetrical), and b) Probability value 0.05, distribution is normal 
(symmetric), 2) Hypothesis testing used is independent sample t-test t-test. test with conclusion 
criteria: if the significant value of P 0.05 is accepted, if the significant value is P < 0.05 it is 
rejected. Using a comparison between t count and t table: the value of t table is obtained from the 
Significant Level used (ɑ) is 0.05 or 5%: if t count < t table: then rejected / rejected if < t (1 - ), if t 
count t table: then accepted is accepted t (1 - ), and 3) The effectiveness of learning in this study is 
based on increasing students' mathematics learning outcomes with minimum normalized gain in the 
medium category and the average student learning outcomes of at least 75 or greater than (KKM) 
with a classical completeness of students of at least 85%. 

3. Result and Discussion 
The results of the Descriptive Statistical Analysis aim to see an overview of the data in general: 
Learning Outcome Tests (Pre-Test) and (Post-Test). 
Table 4. Descriptive statistics of the fourth grade learning outcomes test with the application of the 
Brain Based Learning learning model assisted by environmental media from 27 students (Pre-Test) 
and (Post-Test) 
 Descriptive Statistics 

  N    Minimum     Maximum    Mean Kriteria 
   Std. 
Deviation 

   Pree-Test   26 30.00 75.00     57.5000      Very low     12.34909 
   Post-Tesr   22 50.00 100.00     86.8182      Very High     14.84407 
  Valid N 
(listwise) 

  21      

 
Based on table 4 about descriptive statistics, it shows that the ability of students before the application 
of the Brain Based Learning (BBL) model assisted by environmental media is categorized as very low, 
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this is indicated by the average pre-test learning outcome of 57.5 from an ideal score of 100 with a 
standard deviation of 12.34 this shows that there are still many who have not mastered the material 
completely different from the results of descriptive analysis which shows that the ability of fourth 
grade students at SDN 22 Murante after the application of the model (BBL) assisted by environmental 
media can improve mathematics learning outcomes in the high category by obtaining an average post-
test score. 86.8 out of an ideal score of 100 with a standard deviation of 14.84. 
 
Tabel 5. Distribution of learning outcomes test frequency (Pre-Test) 

 Pre-Test 

 Kategori    Frequency    Percent 
     Valid 
Percent 

    Cumulative 
Percent 

Valid 

30 Very low 1 3.7 3.8 3.8 
40 Very low 1 3.7 3.8 7.7 
45 Very low 5 18.5 19.2 26.9 
50 Very low 2 7.4 7.7 34.6 
55 Very low 3 11.1 11.5 46.2 
60  Low 6 22.2 23.1 69.2 
65 Low 2 7.4 7.7 76.9 
70 Medium 1 3.7 3.8 80.8 
75 Medium 5 18.5 19.2  
  26 96.3   

    
Missing 

  1 3.7   

  Total      57.5   Very low 27 100.0 100.0 100.0 
 
Tabel 6. Distribution of learning outcomes test frequency (Post-Test) 

 Post-Test 

 Kriteria 
     
Frequency 

    
Percent 

     Valid 
Percent 

    Cumulative 
Percent 

   Valid 

50    Very low 2 7.4 9.1 9.1 

75  Medium 1 3.7 4.5 13.6 
80 High 6 22.2 27.3 40.9 
85     Very high 1 3.7 4.5 45.5 
90     Very high 1 3.7 4.5 50.0 
95   Very high 4 14.8 18.2 68.2 
100   Very high 7 25.9 31.8  
  22 81.5   

    Missing   5 18.5   

      Total       86.8         Very high 27 100.0 100.0 100.0 
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Based on tables 5 and 6, it was obtained from 27 students who became the research sample of the 
students' mathematics learning outcomes test (Pre-Test) and (Post-Test) it can be seen that 1 
student was absent with a percentage of 3.7% while the learning outcomes of 26 students in the 
very low category were 12. students with a percentage of 44.4%, in the low category 8 students 
with a percentage of 30.8% and in the medium category 6 students with a percentage of 22.2%. 
While the student learning outcomes test after applying the Brain Based Learning (BBL) model 
shows that 5 students are absent while the learning outcomes of 22 students in the very high 
category are 13 students with a percentage of 48.1%, in the high category as many as 6 students 
with a percentage of 22.2%, in the high category being 1 student with a percentage of 3.7% and in 
the low category 2 people with a category of 7.4% this is because in the process of learning 
mathematics students are taught by applying the model (BBL) assisted by environmental media. 
and an increase in student learning outcomes (Pree-Test) and (Post-Test) model application (BBL) 
assisted by environmental media. 
Descriptively, it can be said that students' mathematics learning outcomes are getting better by 
using the Brain Based Learning model assisted by environmental media. The magnitude of the 
increase in students' mathematics learning outcomes with the application of the Brain Based 
Learning model assisted by environmental media is calculated by the normalized gain formula 
with the table, as follows: 

Tabel 7. Normalized gain classification  
 Gain 

  
    
Frequency 

   Percent 
     Valid 
Percent 

    Cumulative 
Percent 

 Valid 

0.09 Low 1 3.7 4.8 4.8 
0.29 Low 1 3.7 4.8 9.5 
0.38 Medium 1 3.7 4.8 14.3 
0.50 Medium 1 3.7 4.8 19.0 
0.56 Medium 1 3.7 4.8 23.8 
0.60 Medium 1 3.7 4.8 28.6 
0.64 Medium 2 7.4 9.5 38.1 
0.67 Medium 2 7.4 9.5 47.6 
0.71 Medium 2 7.4 4.8 52.4 
0.80 High 1 3.7 4.8 57.1 
0.86 High 1 3.7 4.8 61.9 
0.88 High 1 3.7 4.8 66.7 
0.90 High 1 3.7 4.8 71.4 
1.00 High 6 22.2 28.6  
  22   81.5%   

    
Missing 

  5 18.5   

  Total       0.72 High 27 100.0 100.0 100.0 
Based on table 7, it can be obtained information: there are 5 students who are not present in the 18.5% 
category and those who get an increase in learning outcomes are where 2 students are in the low 
category with a percentage of 7.4%, 10 students are in the medium category with a percentage of 37% 
and 10 students are in the high category with a percentage of 37%. Based on the average value of 
learning outcomes are in the high category with an average level of achievement of 0.72. 
The results of Inferential Statistical Analysis, namely: a) Normality Test The normality test of the data 
in this study is intended to determine whether the data studied are from a normally distributed 
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population or not. The decisions taken from the output of SPSS 24, namely the significant value from 
the Test of Normality table, it is found that the significance value is 0.93 (p).0.05). it can be concluded 
that the data comes from a population that is normally distributed (symmetrically), b) Hypothesis test 
Based on inferential analysis, it appears that the t-test using a significant level of 5% was obtained in 
the Kolmogorov-Smirnov column with the acquisition of ttable = 0.2, and 3) The effectiveness of the 
model application media-assisted brain based learning to improve mathematics learning outcomes 
 

Tabel 8. Achievement of the success criteria of the Brain Based Learning model assisted by 
environmental media descriptively. 

Kriteria Keberhasilan Pencapaian Kategori 
Nilai rata-rata hasil belajar siswa 86.8 Tinggi  
Nilai rata-rata gain  0.72 Tinggi  
Ketuntasan klasikal 90.8% Tuntas  

Based on table 8 the success criteria for the Brain Based Learning (BBL) model assisted by 
environmental media, it can be seen the results of descriptive statistical analysis, namely the results 
of learning mathematics with an average level of achievement of student scores of 86.8 which are 
in the high category. This shows that when viewed from the level of achievement of students' 
mathematics learning outcomes with the model (BBL) assisted by environmental media, they have 
met the effectiveness criteria. Meanwhile, the average gain value is 0.72 and is in the High 
category, so it can be seen that significantly 0.72 is more than 0.3 (0.7 > 0.3), this indicates that the 
average normalized gain has been met. Based on classical completeness reaching 90.8%, it shows 
that classical completeness has exceeded the standard of completeness which is 85%, but the 
acquisition of classical completeness which reaches 90.8% shows that there are still 2 students who 
did not complete with scores less than the standard set in accordance with the KKM, namely 75. 
With the acquisition of mastery classically, it can be said that the acquisition of student mastery has 
met the effectiveness of learning. 

Based on the effectiveness criteria that have been determined from several aspects that have been 
determined, all of these aspects meet the criteria so it can be concluded that the application of the 
media-assisted Brain Based Learning (BBL) model descriptively is effective in improving 
mathematics learning outcomes. While inferentially which states that the probability value is less 
than the significant level, namely 0.05, then H0 is rejected and H1 is accepted, namely there is an 
increase in mathematics learning outcomes after the application of the media-assisted BBL model. 

Based on descriptive statistical analysis, it shows that students' mathematics learning outcomes 
before the application of the Brain Based Learning (BBL) model assisted by environmental media 
are categorized as very low, this is indicated by the pree-test average of 57.5 of the ideal score of 
100. This shows that many students have not fully mastered the material, while the post-test was in 
the high category, namely 86.8 out of an ideal score of 100. Descriptively it can be said that 
students' mathematics learning outcomes were better after the application of the model (BBL) 
assisted by environmental media. 

The results of the Brain Based Learning (BBL) model research conducted by Setiana, (2018) that 
the learning outcomes of students who received mathematics learning using the (BBL) model were 
better than students who received conventional learning [2]. Model research (BBL) was also 
conducted by Mustiada et al, (2014) with the conclusion that the model (BBL) can improve student 
learning outcomes compared to conventional learning models [8]. This is also supported by the 
results of Badriah's research, (2018) which is known that the average score of students (Pre-Test) 
scores 29 and (Post-Test) scores 36, students who carry out learning using the (BBL) model have 
an average higher mean score [9]. Based on the diagram of the difference in pre-test, post-test, N-
gain scores of the experimental class, the post-test average of students' learning outcomes with the 
application of the model (BBL) is higher. 
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In the results of the study (Melasari, 2018) the observation of the teacher's ability showed that 
classroom action research using environmental utilization media had increased, namely, the first 
cycle obtained 84.6% results which were included in the good category and the second cycle 
obtained 90.3% results which included into the very good category. The factors that cause an 
increase in the ability of teachers in learning are because teachers always evaluate learning during 
the learning process [10]. 

4. Conclusion 

Based on the learning effectiveness criteria, it can be concluded as follows: 1) Student learning 
outcomes before the application of the media-assisted Brain Based Learning model are in the very 
low category with an average score of 57.5 with a standard deviation of 12, 2) Student learning 
outcomes after the application of the Brain Based model Learning assisted by environmental media 
is in the very high category with an average score of 86.8 with a standard deviation of 14, and 3) 
Application of the Brain Based Learning model assisted by environmental media is effective in 
improving mathematics learning outcomes. 
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Abstract. This study aims to determine the implementation of Pancasila values in the 
development of Buntu Matabing Village to strengthen citizenship. The type and design of 
this study is descriptive type of qualitative method. The data is collected from 
participatory observations and depth-interviews. The data is analyzed qualitatively and 
presented descriptively.  
The data were obtained from Head of Buntu Matabing Village, Tomakaka of Buntu 
Matabing (Buntu Matabing Traditional Chair) and Buntu Matabing Youth Leaders. The 
results of the study describe that the people of Buntu Matabing Village implement 
Pancasila values, namely religious values, deliberation values, mutual cooperation values, 
tolerance values in various activities such as deliberation when there are differences in 
views and land issues, prayer in mosques, recitation, together, do community service and 
organize harvest party activities, help with community weddings, youth take part in 
village government activities. The implementation of Pancasila values in these various 
activities is a form of strengthening a sense of citizenship in the life of the nation and 
state. 

Keywords: Pancasila’s value, buntu matabing. 

1. Introduction 
The juridical acknowledgment by the State that Pancasila was born on June 1, 1945 

and originated from Bung Karno's speech has been stated in Presidential Decree Number 
24 of 2016 concerning Pancasila's birthday which was signed on June 1, 2016. The 
preamble / considering letter d of Presidential Decree Number 24 of 2016 states, since its 
birth on June 1, 1945 Pancasila underwent development until it produced the Jakarta 
Charter text on June 22, 1945 by the Nine Committee and agreed to be the final text on 
August 18, 1945 by the Preparatory Committee for Indonesian Independence (PPKI) as 
an integral process for the birth of Pancasila as the basis of the State. 

Pancasila is the philosophy of the Indonesian nation containing the meaning as a result 
of the deep reflection of the founding fathers when trying to explore basic values and 
formulate the basis of the state upon which the Republic of Indonesia was founded. The 
contemplation process carried out by the Founding fathers was based on cultural values, 
religious values, cultural values, moral values, tolerance values and other values that grew 
and developed in Indonesian society itself which were explored through ontological, 
epistemological and Pancasila axiology so that the idea of Pancasila was born, which is 
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believed and believed to be the value and reality that is most suitable to the life and 
personality of the Indonesian people. 

Pancasila consists of five principles, namely the Precepts of the One and Only 
Godhead, the Precepts of Fair and Civilized Humanity, the Precepts of Indonesian Unity, 
the Sila of Peoples led by Wisdom of Wisdom in Deliberation / Representation and the 
Precepts of Social Justice for All Indonesians. The five principles are a system because 
each principle has its own interconnected function and constitutes a unitary system in 
achieving common goals as mandated by the opening of the 1945 Constitution paragraph 
IV, namely a just and prosperous Indonesian society based on Pancasila. 

Kaelan (2002: 96) argues that Pancasila is a guideline or basis for the Indonesian 
nation in looking at the reality of the universe, humans, society, nation and state about the 
meaning of life and as a basis for humans in solving problems faced in life and life. As 
the ideology of the Indonesian State, Pancasila must be a way of life or the nation's 
Weltanschauung as well as the soul of the nation or Volksgeist in the life of the nation 
and state as well as in dealing with the problems experienced by the Indonesian nation. 

The reality today that the Indonesian nation and State are experiencing dynamics in the 
life of society, nation and state. The fading of the nation's mentality and character such as 
divine values, humanity, unity, tolerance, mutual cooperation, deliberation, justice have 
led to national problems such as conflicts between religions, conflicts between tribes, 
separatism, radicalism, bulying, individualism, social inequality and other problems. 
Problems like this occur because people half-heartedly carry out the values of Pancasila. 

The development of information and communication technology will be a threat to the 
Indonesian nation if it is not addressed wisely by the public because it will make it easier 
for people to access negative things such as pornographic sites and also be influenced by 
LGBT sites which will affect the mindset and mental pattern of the nation, especially the 
younger generation of Indonesia. The influence of globalization can also be a threat to the 
nation and the State of Indonesia if it experiences dependence on other countries and 
international institutions because this dependence can force its interests that are contrary 
to Indonesia's national interests, which in turn removes national identity. Matters like this 
must be addressed wisely by living the values of Pancasila in everyday life, in society, 
nation and state. 

To find out the implementation of Pancasila values, it can be applied within the scope 
of the village which is the origin of customs, culture which is the main part of Pancasila. 
Buntu Matabing Village, Larompong District, Luwu Pripinsi Regency, South Sulawesi is 
one of the villages that is still thick with customs and culture such as Maccera tasi, 
Mappamula Tanang Rituals and traditional rituals in carrying out an activity in the 
village. The people of Buntu Matabing Village are also fanatical about Islamic teachings. 
Therefore it is important to know the implementation of Pancasila values in relation to the 
customs and teachings of Islam which are carried out by the dead-end Matabing 
community. 

Based on the background, the identification of the problem in this research is how to 
implement the values of Pancasila in the development of Buntu Matabing village to 
strengthen citizenship. 

2. Method 
The type and design of this study used a qualitative method with a descriptive type. 

Data obtained from participatory observations and in-depth interviews were analyzed 
qualitatively and arranged systematically and presented descriptively. Data sources are 
parties that can provide information related to the research to be carried out, in this case 
the Head of Buntu Matabing Village, the Head of the Buntu Matabing Adat (Tomakaka), 
the Buntu Matabing Youth Leader, and the Buntu Matabing Women Leader. 

3. Result and Discussion 
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Pancasila as the basis of the state implies that the values of Pancasila are used as the 
basic foundation in running the state. The basic values of Pancasila are abstract and 
normative. Pancasila as the basis of the state means that all implementation and 
administration of government must reflect the values of Pancasila and must not conflict 
with Pancasila. 

The meaning or role of Pancasila as the basis of the Republic of Indonesia according 
to Sulasmono (2015) is as follows: 
a. Basic standing and upright state 

Pancasila is a milestone in the founding of the Republic of Indonesia. History shows 
that Pancasila served as the basis for the formation of an independent Indonesian state. 
Pancasila is expected to be the foundation for the management of the Unitary State of 
the Republic of Indonesia. Pancasila must be used as the basis for every activity of the 
state. 

b. The basis for state administration activities 
The Indonesian state was established to realize the national ideals and goals of the 
nation formulated in the Preamble to the 1945 Constitution (UUD). State 
administrators are required to lead the achievement of these goals. In order for state 
administration to truly realize national goals, state administrators must base all state 
government activities on Pancasila. Every activity of state administrators must be 
based on and consider Pancasila as the basic reference in state administration. 

c. Basic citizen participation 
Indonesian citizens have the same rights and obligations to defend the country and 
participate in joint efforts to achieve the goals of the nation. In exercising these rights 
and fulfilling their obligations, all citizens must be guided by the basic principles of 
the Pancasila state. Citizens must be able to develop and practice the values of 
Pancasila in participating in efforts to achieve the goals of the Indonesian nation. 

d. Basic association between citizens 
Pancasila is not only the basis of communication between citizens and the state, but 
also the basis of communication between citizens. In everyday life, of course, every 
citizen will relate to other citizens of the country, in this case Pancasila can be used as 
a basic foundation in associating with other citizens of the country. 

e. The basis and source of national law 
All activities of state administrators and citizens in the life of the community, nation 
and state must be based on applicable law. Legislation or law established for state 
administration must be based on Pancasila. The existing regulations in Indonesia must 
be in accordance with and must not conflict with Pancasila. 
Ideology comes from the word idea which means ideas, concepts, basic understanding, 

ideals, and logos which means knowledge. Ideology can literally be interpreted as the 
science of basic notions or ideas. Ideology in everyday life can be defined as ideals. The 
ideals in question are ideals that are permanent and that must be achieved, these ideals are 
also used as a basis/outlook on life. 

The meaning of Pancasila as the nation's ideology is that the values contained in 
Pancasila become the normative ideals of state administration. The values contained in 
Pancasila are essentially a picture of how state life should be carried out. Pancasila as an 
ideology is not rigid and closed, but Pancasila can be dynamic, reformative and open. 

An interview with the Head of Buntu Matabing Village, Mr. Hidayat on July 10, 2020, 
stated that the people of Buntu Matabing village are indigenous people who have customs 
that are still being carried out today such as harvest parties, ceremonies and recitations. 
Since taking office as the village head, he has always revived the atmosphere of 
deliberation between the village government and the community as well as the framework 
for activities in the village. The people of Buntu Matabing village always respond well if 
there are government programs, both district and village governments, the people of 

Proc. of the 1st International Conference of Research on Education, Applied Science, Science, and Technology (1st ICREAST), Palopo,
Indonesia, December 21-22, 2020

273



Buntu Matabing village are orderly in carrying out their activities such as complying with 
village regulations regarding Balla / Sero management so that there are no problems 
between the people who manage Balla on the beachside Buntu Matabing village. 

The people of Buntu Matabing village are also very enthusiastic when there is mutual 
cooperation when cleaning the village roadside, repairing mosques, wedding ceremonies, 
farming in rice fields and gardens and other activities, in the daily life of the people of 
Buntu Matabing village, a sense of kinship is very visible. When you meet, greet each 
other, have jokes and sometimes tell a long story sling. The people of Buntu Matabing 
Village always help each other and encourage people who are sick by visiting them when 
they are treated in hospital. 

In resolving differences of opinion in Buntu Matabing village, the community always 
asks the village government to facilitate deliberations such as land cases, as well as about 
differences in views in government programs in village development. Community 
leaders, traditional leaders, youth leaders play a very important role in village 
development, each of whom really understands their position in village development. 

Interview with the traditional leader of Buntu Matabing Village, Mr. Haji Nirwan, on 
May 4, 2020, stated that in the daily life of the people of Buntu Matabing Village, 
especially parents, both men and women, were active in worshiping at the mosque and at 
home, the children There are also young people who participate in praying at the mosque, 
usually at sunset. Women also always hold recitation in rotation at the homes of residents 
of Buntu Matabing Village and also carry out recitation at weddings which are usually 
held on the night before the wedding is held the next day. 

As Tomakaka in Buntu Matabing has a duty to always maintain customs and culture in 
Buntu Matabing Village, the people of Buntu Matabing Village are still carrying out 
Mappamula Tanang when the rice planting season will start, the community does tudang 
sipulung first to determine the time of planting the rice then the village community Buntu 
Matabing went down to the rice fields together with the village government, the 
supervisor, the agricultural extension officers carried out the planting which was 
coordinated by Bunga Lalang, a person whose task was to take care of agriculture in the 
customary structure of the Buntu Matabing Village community. After the Harvest Season, 
the Buntu Matabing Village Community also held a Harvest Party which was coupled 
with the inter-village soccer competition. The young and the old, the women together 
clean the field and also make Peong (Larompong Special Food) which will be eaten 
together at the closing of the soccer match. 

The people of Buntu Matabing Village are also still implementing Maccera Tasi, this 
activity is carried out by the community if they get more seafood than usual. In carrying 
out the maccera Tasi event, the people of Buntu Matabing Village, both men and women, 
together make food from seafood and eat it together on the boat and on the beach. This 
Maccera Tasi event is carried out as a form of gratitude to Allah SWT for the seafood that 
is given to the community. 

Mr. Haji Nirwan also stated that in 2018 there had been a problem between the people 
of Buntu Matabing village and the neighboring village regarding the management of 
Balla on the outskirts of Buntu Matabing Beach. The problem was then discussed with 
the village government with dead ends, the supervisor, to be resolved so that all 
fishermen could carry out their activities in an orderly, orderly manner. 

If there is a difference of opinion among the villagers of Buntu Matabing in the 
concept of village development, it will be discussed with the village government, 
traditional leaders (Tomakaka), community leaders, women leaders to find a common 
ground for these differences. 

The village government of Buntu Matabing plays an active role in responding to every 
problem, especially related to the Covid-19 outbreak. The village government leads the 
community to prevent Covid-19 in the village of Buntu Matabing, such as jointly creating 
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a portal at the entrance to the village, taking turns guarding with the community and also 
managing social assistance. 

Interview with Mr. Dasri, a youth leader in Buntu Matabing Village on May 4, stated 
that the form of implementation of Pancasila values by youth was by carrying out 
community service in the village, jointly holding soccer sports activities, and also during 
the Covid-19 pandemic when This village youth with dead ends is also active in 
socialization and counseling on the prevention of Covid-19 in the village of Buntu 
Matabing. This is done as a form of youth concern for fellow citizens so that all people 
know information about Covid-19 so that people can avoid Covid-19. 

Youth Village of Buntu Matabing always resolves misunderstandings between parties, 
differences of opinion by deliberation involving the village government, traditional elders 
and community leaders. Deliberations at the village office always prioritize a sense of 
kinship so that all parties feel sincere in accepting the deliberation decision. 

With the Luwu Regency government policy appealing to the public to stay at home, 
the dead village youth in Matabing are very supportive of their efforts to prevent Covid-
19. The Buntu Matabing Village Youth carried out this appeal and also took part in 
prevention efforts in the village by conducting socialization and counseling about Covid-
19 and taking turns guarding the Covid-19 post in the village of Buntu Matabing. 

Based on the results of the interviews, in the daily life of the people of Buntu 
Matabing Village, the life of the nation and the state is carried out with a sense of kinship, 
this is evidenced by greeting and helping each other in weddings and cultural and sports 
activities. Religious life is also carried out by the people of Buntu Matabing village in 
their daily life by praying in congregation at the mosque by every level of youth, women 
and parents. As a form of religious community, the people of Buntu Matabing Village 
also carry out routine recitation activities every week and conduct recitation on the night 
of the wedding ceremony. 

The community of Buntu Matabing Village implements the value of deliberation, the 
value of tolerance that we can see in resolving land problems, differences of opinion, 
holding meetings before going down to the fields and holding meetings when holding 
cultural and sports activities facilitated by the Buntu Matabing village government. This 
was done in order to minimize conflict in the community, ease the work to achieve the 
goals of these activities. 

The implementation of the value of mutual cooperation carried out by the community 
of Buntu Matabing village can be seen in the community service activities of cleaning 
village roads, making flower gardens or medicines which are carried out with youth, 
women and village officials. Judging from human values, the community also helps and 
encourages each other if someone is sick and is hospitalized. 

4. Conclusion 
Based on the results of the discussion, it can be concluded that the community of 

Buntu Matabing village implements the values of Pancasila, namely religious values, 
deliberation values, mutual cooperation values, tolerance values in daily life in various 
activities such as deliberation if there are differences in views and land issues, praying in 
mosques, recitation, together carry out community service and organize harvest party 
activities, help with community weddings, youth take part in village government 
activities. The implementation of Pancasila values in these various activities is a form of 
strengthening the sense of citizenship in the life of the nation and state in Buntu Matabing 
village. 

The author realizes that in this writing there are shortcomings. For this reason, 
constructive suggestions and criticism from all parties are expected to provide motivation 
for the completion of this research. Thanks are conveyed to the University of 
Cokroaminoto Palopo, the Village Government of Buntu Matabing and all parties who 

Proc. of the 1st International Conference of Research on Education, Applied Science, Science, and Technology (1st ICREAST), Palopo,
Indonesia, December 21-22, 2020

275



have contributed to the completion of this research. May Allah SWT make the way 
easier, give good rewards and prosperity to all of us. Aamiin. 
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Abstract. This study aims at describing the improvement of writing skills in writing historical 
text in video form through Powtoon media. This research is a classroom action research. The 
research design is divided into two cycles, each cycle includes planning, implementation, 
observation-evaluation, and reflection. This research was conducted at SMA Negeri 1 
Bantaeng. The research subjects are all students atXII IPA1academic year 2019/2020 with total 
sample is 29 students. The data in this study isthe results of learning to write historical text in 
video form obtained through giving test at the end of each cycle. The data of learning outcome 
is analyzed using simple statistics and then compared with the KKM. The study is acceptable if 
85% of students reach KKM. The result showsthat there is improvement of students' writing 
skills in writing historical story texts. The learning outcome shows that there is an 
improvement from cycle 1 to cycle II. The result is that there are 62% of students get complete 
in cycle I and 90%of students get complete in cycle II. In contrast, 38% of students who did not 
complete the cycle decreased to 10% in cycle II. This result indicates that students who get 
complete have exceeded the expected criteria that 85% of students have reached the KKM. 

 

1. Introduction 
 Generally, learning activities in schools aim at improving the cognitive, affective, and 
psychomotor domains. The form of the psychomotor domain in Indonesian language learning is 
listening, speaking, reading, and writing. However, in the 2013 curriculum these four skills are no 
longer taught separately, but are integrated into text-based material. In the learning process for one text 
it includes the four language skills. 
 One of the texts in Indonesian language learning in class XII is a historical story text. Historical 
story texts are part of the narrative text, but are different from novels. The contents of the story are in 
the form of past events based on existing facts, while the contents of the novel are based on the 
imagination of the author. Historical stories are factual stories that have high truth value so that they 
can be used as a means of seeing the past [1]. Meanwhile, a novel contains an imaginary story / 
imagination of the author even though it has similarities with the existing reality.  
 Learning historical story texts includes 3 activities 1) building context and modeling historical 
story texts, 2) collaborating to build historical story texts, and 3) working independently to build 
historical story texts. Writing historical story texts is part of independent work activities [2]. Writing 
historical story texts has a high complexity because it contains many elements. Therefore, teachers are 
required to innovate in learning. 
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 Writing historical narrative texts means compiling a series of events in the form of facts based 
on existing sources. In writing historical narrative texts, students need to pay attention to the first 
steps, determining the topic. In determining the topic, students must consider the affordability of the 
topic and the availability of data sources. The historical topics to be written should be those in the 
surrounding environment. Second, gathering facts. Students can collect facts through the study of 
documentation such as newspapers, documentaries, history books, and the like; field observations, 
namely by visiting places that store historical events; as well as interviews with both historians and 
historians; third, develop the text. Students must arrange the text according to its structure by paying 
attention to the rules of language use [3]. The structure of the historical story text includes, orientation, 
contains an introduction to the history that will be told. Sequence of events, contains records of events 
that are delivered in chronological order. Reorientation is the final part of the text, usually containing 
the reappearance of history in the present. 
 The results of observations in Class XII IPA1 SMA Negeri 1 Bantaeng show that the learning 
activity of writing historical story texts is still conventional. The assignment to write historical stories 
was the same as the writing assignment in the previous classes. Students are assigned to write and do it 
on worksheets, as well as in their assignment books. This creates a feeling of boredom which has an 
impact on decreasing student interest in learning. Students become less enthusiastic, less focused, 
complain a lot, and make noise in learning activities. The low interest of students in learning to write 
historical stories has an impact on their learning outcomes. 
 Answering this problem, teachers should carry out a learning revolution by changing the 
concept of conventional writing into technology-based writing activities. One of the technological 
media that can be used in writing activities is the powtoon learning media. Powtoon is a web-based 
application that uses it similar to PowerPoint but has more advantages than PowerPoint. Powtoon has 
many more features and they can be combined. Powtoon is a type of audio-visual media that can be 
filled with pictures, sound, or video. More than that, this media is easy to use because users don't 
have to master the application first. The application does not need to be installed on a computer 
because it is made online and easily accessible on the site www.powtoon.com. 
 Powtoon learning media is relatively new. Although it was launched in 2012, research on 
powtoon in Indonesia was only conducted in 2015 [4]. A number of research results have proven the 
effectiveness of the powtoon learning media. The results of research conducted on students who 
studied integrated social studies showed an increase compared to using PowerPoint 2016 learning 
media [5]. The same thing also happened to the students of Madrasah Aliyah Mathla'ul Anwar 
Pontianak that the Powtoon learning media can increase student motivation [6]. In fact, children 
abroad want every lesson to take advantage of this media [7]. 

 Based on the previous description, the problem in this study is how to improve the skills of 
writing historical story texts in the form of powtoon videos for students of Class XII IPA1 SMA 
Negeri 1 Bantaeng? In accordance with the formulation of the problem, the purpose of this study is to 
improve the skills of writing historical story text in the form of video powtoon for students of Class 
XII IPA1 SMA Negeri 1 Bantaeng. 

2.Method 
 The method used in this research is PTK. The research design refers to Kemmis&Mc.Taggart's 
model which includes planning, action, observation / evaluation, and reflection. This research was 
conducted in two cycles. Each cycle was conducted three meetings. The first cycle and the second 
cycle are a series that are interrelated. This research was conducted at SMA Negeri 1 Bantaeng in the 
odd semester of academic year 2019/2020. The research subjects were 29 students of class XII IPA1. 
The indicator of the success of this research is an increase in the activity and learning outcomes of 
individual and classical students. Students are said to be complete if the proportion of correct answers 
is ≥ 65%, and the class is said to be complete if in the class there are ≥ 85% of students who have 
completed their learning. In this study, student completeness is adjusted to the KKM of Indonesian 
language subjects in schools which is 80 with classical completeness is 85%. 
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3.Result and Discussion 
Plan 

In the planning stage, the research team made a lesson plan in named RPP. The team also 
prepared learning media in the form of PPT. At the planning stage, it is determined that learning 
activities will be carried out using the discovery learning method which includes six phases of learning 
activities. At this stage, the researcher also provides instruments in the form of questions and writing 
skills assessment rubric. 
Implementation 

Learning activities are divided into six phases. In Phase 1, the teacher conveys the lesson 
objectives to be achieved at the teacher's initial meeting introducing the powtoon media. The teacher 
conveyed the advantages of the media to attract students' interest. Phase 2, provides an explanation of 
how to frame a personal history story text, starting from selecting topics, determining orientation, 
series of events, complications, and resolution. Next, introducing powtoon media and how to use it in 
writing activities.Phase 3, dividing students into five groups. Phase 4, guiding each group to work on 
the task. In Phase 5, the teacher evaluates the learning outcomes of the material that has been taught. 
Phase 6 rewards students by inviting other students to clap their hands. After that, the teacher closes 
the lesson. 
Observationand Evaluation 

At this stage, the research team / observer made observations using the learning activity 
observation sheet. In addition, observers also use student activity observation sheets to find out the 
obstacles they experience in the learning process. In addition, researchers also analyzed student 
learning outcomes to determine the extent to which the learning process and learning outcomes of their 
historical story texts were improved. 
 
The result of the study in cycle I 
Tabel 4.1Student Learning Outcomes in Cycle I 
No Range Category Frequency Percentage (%) 
1 94 ≤ 100 Very Good - -  
2 87 < 94 Good 6 21 
3 80 < 87 Moderate 12 41 
4 < 80 Need assistance  11 38 

 
Based on Table 4.1, it is known that students who get a score range of 87-93 are 6 students or 

21%. Students who score in the 80-86 range are 12 people or 41%. Students who scored less than 80 
were 11 students or 38%. Through this data it is known that the predicate of student learning outcomes 
is in the category, good, sufficient and needs guidance. There are no students who have achieved the 
very good category. In terms of completeness, there are 18 students who have reached the KKM while 
11 other students have not completed it. For more details, see the following diagram. 

 

 

62%

38%

completeness 

Complete

Incomplete
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Figure 1.Diagram of students completeness in cycle I 

 
Based on the diagram, it can be seen that the number of students who complete are 18 students or 62% 
and those who did not complete are 11 students or 38%. 
 
The result of the study in cycle II 
Tabel 4.1Student Learning Outcomes in Cycle II 

No Range Category Frequency Percentage (%) 
1 94  ≤ 100 Very Good -  
2 87 < 94 Good 16 55 
3 80 < 87 Moderate 10 35 
4 < 80 Need assistance 3 10 

 
Based on Table 4.2, it is known that students who are in the 87-93 score range are 16 people or 

55%. There are 10 students who score in the 80-86 range or 35%. The students who scored below 80 
were 3 or 10%. These results indicate the predicate that the students achieved are good, adequate, and 
needed guidance. There are no students who have achieved the very good predicate. However, students 
who get the title of needing guidance have experienced a lot of decline. Seen from the point of view of 
completeness, there are 26 students who have completed while the remaining 3 students. For more 
details, see the following diagram. 
 

 
 

Figure 2.Diagram of students completeness in cycle 2 
 

Based on the diagram, it can be seen that the number of students who get completeis 90% and 
those who did not complete is 10%. 
 
Reflection 
The Result of reflection in cycle I 

After carrying out the research in cycle I, it was found that the students' skills in compiling 
historical story texts had improved each meeting. Even so, there are still a number of things that need 
to be addressed to improve the expected learning outcomes. The things that need to be addressed are as 
follows: 
(1) Preparation stage 

Teachers need to consider the time allocation for assignments to be given to students. The teacher 
should change the group based on the results of the assessment in cycle 1. 

(2) Implementation stage 
Teachers need to maximize mentoring to each group 

(3) Observation and evaluation stage 

90%

10%

completeness

Complete

Incomplete
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When composing the text, some students paid less attention, especially those who did not 
carry cellphones. Not all group members are active in compiling the text. Some students 
only leave it to the group leader. Therefore, there should be equal opportunities for 
students in compiling texts. 

The Result of reflection in cycle II 
Reflection of cycle II was carried out by the researcher and the class teacher to make an 

assessment during the process of learning historical story texts. After carrying out the action in cycle II 
using the Powtoon media, it can be seen that the process and results of learning to write historical story 
texts of students have shown improvement. The learning process has been effective, and the students 
are active in learning. All aspects of the assessment on the observation sheet have shown 
improvement. In addition, student learning outcomes have also improved. In general, the results of this 
study support that the use of Powtoon media causes learning activities to be more interesting because it 
is easy to use and does not require special skills from users [8]. 

In general, the advantages of using powtoon obtained during research activities are 1) it 
attracts students' attention because it provides a lot of animation, 2) it is easy to use and does not 
require special skills,3) it is interactive and increases student creativity. In addition to having 
advantages, powtoon is also not free from obstacles. There are a number of obstacles in carrying out 
the activities experienced by researchers, namely 1) The duration of the powtoon media is quite 
limited, namely a maximum of 3 minutes. This time can be extended for a fee. 2) The allocation of 
time required is long enough to obtain maximum results because it is very dependent on technology 
support[9]. 

4.Conclusion 
 Based on the results of the study, it can be concluded that the results of writing historical story 
texts through the powtoon media of students show an increase from cycle 1 to cycle II. There are 18 
students who get complete in cycle 1 or 62% increased to 26 people or 90% in cycle II. On the other 
hand, there are 11 students who did not complete the cycle I or 38% decreased to 3 or 10% in cycle II. 
These results indicate that 90% of students who have reached the KKM have exceeded the expected 
criteria that 85% of students have reached the KKM.Powtoon media should be used not only to write 
historical story tect but all types of texts. Besides that it can also be used as teaching material in 
writing in the form of videos. 
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Abstract. The wind is the air that moves due to the earth's rotation and the air pressure 
difference. The wind always has the nature of moving from a high place to a low place. 
Makassar is one of the cities in Indonesia that utilizes wind power as a source of household-
scale power generation, in generating electrical energy, wind power is very necessary to turn 
turbines that become a means of delivering electrical energy. This study aims to determine the 
large results of wind speed forecasting year 2017-2019 using Markov chain method. By using 
the method obtained results that in the initial data for January 2011 - October 2016 the 
percentage data obtained that the storm is being predicted to be the type of wind that has a 
frequent chance of appearing and the hurricane has the least chance of appearing for 2017 - 
2019, where the resulting value for a hurricane is following the time sequence of 185%, 191%, 
2.00%. Subsequently, the type of hurricane's value is 6%, 10%, and 11%. 

1. Introduction 

      The wind is the air that moves due to the earth's rotation and the air pressure difference. The 
wind always has the nature of moving from a high place to a low place. Among the People of 
Indonesia often witness this wind at high speed such as wind shear and typhoons, with this kind of 
thing, many impacts can be caused by the wind nipple pickaxe, including can damage settlements, 
damage agricultural land, and result in death. It is undeniable that this wind also has great benefits 
for human life [1].  

      In today's science wind speed can already be measured by an Anemometer tool, the unit of 
speed obtained on this tool is knots (Beaufort scale), knots are tools that can distinguish the wind 
that occurs whether the wind is weak, medium wind, hurricane, or hurricane. As for the wind 
direction is used units of degrees. If the measurement of wind speed can only be done every day, 
then the source of information that will be obtained is limited to that day only, therefore in 
mathematics, there is a calculation method to predict what will happen in the future. Markov is 
one of the fields of mathematical science that can perform forecasting methods [2]. 

     For the understanding of Markov Chain in the field of wind speed forecasting is correct, it is 
necessary to pay attention to the results of previous research that has been done, as for the research 
that has been done among others, research conducted by Diah Kusumawati with the results of 
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research that ensemble forecasting method only produces 17% (for the 1st LED) and 12% (for the 
7th lead) of ensemble forecasting intervals that can contain observation values. This suggests that 
forecasting using mock ensembles still gives poor results. Meanwhile, using Bayesian Model 
Averaging BMA-EM will increase the percentage value to 92% (for the 1st LED) and 76% (for 
the 7th LED). This suggests that the BMA-EM calibration method improves the accuracy of the 
ensemble's forecasting value. [1] 

     Furthermore, Rona Purnamasari Forecasting's research using a mock ensemble produced a 
pdf forecast and has intervals. The mock ensemble on the first lead can capture wind speed 
observations of 17% or 16 days from 92 observations, the ensemble on the seventh LED can 
capture wind speed observations of 13% or 11 days from 86 observations.  This interval produced 
by the mock ensemble of both leads could not capture wind speedwell observation, while the 
results using a calibrated ensemble for the first LED yielded 72% for 48 days, and 67% on the 
seventh LED for the same time. So the results obtained for mock ensembles capture less wind than 
using calibrated ensembles. [5] 

      Furthermore, research on Markov Chain forecasting conducted by Junaidi Noh, namely 
Forecasting bandwidth usage data using average-based fuzzy time series (FTS) Markov chain, has 
a better forecasting accuracy level compared to using average based FTS. The accuracy of 
forecasting from the average based model of FTS Markov chain increased from the average based 
model of FTS, with an increase in accuracy percentage of 41,590%, if the accuracy rate is 
calculated using the average mean square error (MSE) difference and 30,348%, if the accuracy 
rate is calculated using the average mean absolute percentage error (MAPE) difference, then 
average based FST Markov chain forecasting results are more accurate obtained than average 
based FST. [2] 

2. Experimental Method 

a. The type of research used in this research is applied research. Applied research is research 
that is directed to obtain information that can be used to solve problems. Applied research 
is carried out to apply, test, and evaluate practical problems to be utilized for human 
benefit, both individually and in groups. Applied research problems are applied to find 
solutions to problems, especially regarding humans' wind speeds in everyday life. 

b. The research location is BMKG Makassar City. This research for the collection of wind 
speed data and data used is sourced from BMKG Makassar City.  

c. The variable used in this study is wind speed that serves to see how much value there is in 
the future, then to know the future value, the Markov chain forecasting method is used in 
answering the value you want to find, then by knowing the value, this will be a reference 
for the community. 

d. To find out wind speed modelling is used multi-status model namely: 

1) Calculating wind speed data obtained in BMKG. Calculating wind speed data 
obtained in BMKG. 

2) Create a Transitional Probability Matrix by calculating the probability of its 
transition P (E), by using a formula on an equation (9): 

 

P(E) = !
"
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3) Calculating wind speed results based on the event matrix from Markov Chain 
analysis in the next period by using the formula: 

    𝑀𝑛𝐾#	%	𝑀𝐾#&'	x P 

4) Obtain wind speed forecast results. 

3. Result and Discussion 

a. Data Profile 
Wind speed data taken from (BMKG) Makassar City, the data used is the largest wind speed 

data in Makassar from January 2011 to October 2016. The largest wind speed data can be seen in 
Table 1 below: 

Table 1. Largest Wind Speed Data For the Period January 2011 – October 2016 

Year January  February  March  April  Mey  June  July  August  Sept  Oct  Nov  Dec  
2011 41 45 40 31 22 32 21 21 25 30 28 28 
2012 37 43 43 21 31 28 25 19 25 28 25 31 
2013 57 37 32 29 22 28 28 22 25 183 29 39 
2014 39 38 39 31 25 22 26 22 24 24 26 36 
2015 35 29 27 33 15 16 20 18 19 19 20 35 
2016 35 34 23 14 19 17 19 16 21 20   

Data source : BMKG Makassar City 

         Table 4.1 above shows that the largest wind speed data ever occurred was in October 2013 of 183 
Knots, and the lowest wind speed that appeared was in April 2016 at 14 Knots. 

Table 2.  The percentage of the wind speed 

Category  𝑀𝐾#𝑥	100% 𝑀𝐾#'𝑥	100% 𝑀𝐾#(𝑥	100% 𝑀𝐾#)𝑥	100% 

C 57 % 43% 34% 31% 
D 152% 162% 160% 153% 
E 102% 155% 172% 182% 
F 206% 185% 191% 200% 
G 209% 184% 178% 172% 
H 58% 46% 38% 34% 
J 7% 14% 13% 13% 
K 6% 6% 10% 11% 

 
Based on the calculation results for the largest wind speeds today and the coming period, the 

largest wind speed assessment using the Markov chain model is seen from the high percentage of wind 
speeds from eight wind categories. 

 
For now, the moderate wind has a value of 57% speed events. While predictions of moderate 

wind speeds for the coming period using the Markov chain model, in 2016 decreased to 43%, then in 
2017 decreased to 34% and in 2018 the value of wind was down to 31%. For now, the moderate wind 
has a value of 57% speed events. While predictions of moderate wind speeds for the coming period 
using the Markov chain model, in 2016 decreased to 43%, then in 2017 decreased to 34% and in 2018 
the value of wind was down to 31%. 
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In the category of fresh wind, the current value is 152%, seen for the value in 2016 the 
theories of this wind increased to 162%, then for 2017 again decreased by 160%, and for 2019 the 
decline still occurred to 153%. 
 
In the category of strong winds always increase in every know where the current value is 102%, 

at the same wind category speed in 2016 there is an increase to 155%, for 2017 there is an increase to 
172%, and in 2018 there is also an increase to 182%. 

 
In the category of storms the current value is 206%, seen for the value in 2016 the theories of this 

wind decreased to 185%, then for 2017 increased to 191%, and for 2018 the increase still occurred to 
200%.   

In the category of hurricanes are experiencing a significant decrease in the current value of 209%, 
seen for the value in 2016 the theories of this wind decreased to 184%, then for 2017 again decreased 
to 178%, and for 2018 the wind category still occurred to 172%. 

Furthermore, the theories of strong storms also experienced a significant decrease where the 
current value of 58%, for the value in 2016 the theories of this wind decreased to 46%, then for 2017 
again decreased by 38%, and for 2018 the category of wind still occurred to 34%.   

In the category of strong storms the current value is 7%, seen for the value in 2016 the theories of 
this wind increased to 14%, then for 2017 again decreased by 13%, and for 2018 there was a fixed 
value of 13%. 
In the category of typhoons experienced an increase in each year Its current value of 6%, seen for the 
value in 2016 the theories of this wind experienced a fixed value of 6%, then for 2017 again increased 
to 10%, and for 2018 the increase still occurred to 11%. 

4. Conclusion 

      There are eight types of wind at the largest wind power plant that are predicted, namely 
moderate wind, fresh wind, strong winds, hurricanes, medium storms, strong storms, strong 
storms, and typhoons. In the initial data for January 2011 - December 2015, the percentage data 
obtained that the storm is becoming a type of wind that has several events will often appear where 
the initial value is 209%, and the type of hurricane has the least number of occurrences with the 
initial value of 6%, then the storm is predicted to be the type of wind that has a frequent chance of 
appearing, and the hurricane has the least chance of appearing for 2016 – 2018, where the 
resulting value for a hurricane is following the time sequence of 185%, 191%, 200% and 
subsequently the result of the value for the type of hurricane is 6%, 10%, and 11%. 
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Abstract. Currently, research with nonparametric regression involves more than one predictor 
variable and generally uses the same type of estimator for all predictors. In the real case, each 
predictor variable likely has a different form of regression curve, so that if it is forced it will 
produce an estimation form that does not match the data pattern. Based on this, it is necessary to 
develop the use of a regression curve estimation model in accordance with the data pattern, 
namely the mixed estimator. The focus of this study is an additive nonparametric regression 
model, a mixed of a spline truncated and Gaussian Kernel. In the spline truncated there are knot 
points, while in the Gaussian Kernel there is bandwidth. To choose the optimal knot point and 
bandwidth in a mixed estimator model, various methods can be used including Cross-Validation 
(CV), Generalized Cross-Validation (GCV), and Unbiased Risk (UBR). This research had 
described the results of simulation studies on the mixed estimator spline truncated and Gaussian 
Kernel model by comparing the goodness and performance of the CV, GCV, and UBR methods 
in estimating optimal knot points and bandwidth. The simulation study was carried out by 
generating the spline truncated function and the Gaussian Kernel on a combination of sample 
size variations and variances. The simulation results had shown that the GCV method provides 
better results and accuracy for each combination of sample sizes and variance variations tried. 

1. Introduction 
Regression analysis is one of the statistical methods used to determine the pattern of relationships 
between one or more variables in functional form. The relationship formed can be expressed in an 
equation which states the functional relationship between the response variable and the predictor [1]. 
Early identification of the relationship pattern can be done by looking at the scatter plot [2]. If the form 
of the relationship pattern is known, then the parametric regression approach is used. However, not all 
data patterns can be clearly identified as the relationship pattern, so the proposed approach is 
nonparametric regression [3]. 

Along with the development of technology computing, nonparametric regression models which 
generally require fairly difficult computational complexity, are increasingly being used. The approach 
with the nonparametric regression model has advantages, namely that it is very well used for data 
patterns with unknown patterns [1]. This approach has good flexibility so that the data is expected to be 
able to adjust the form of regression curve estimation by itself without being influenced by the 
researcher's subjectivity [4]. The purpose of modeling using regression analysis is to find the appropriate 
form of regression curve estimation. There are many nonparametric regression curve estimators that 
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have been developed by researchers, including Spline [1, 5, 6, 7, 8], Kernel [9, 10, 11, 12], and Fourier 
series [13, 14, 15, 16]. 

Models with the nonparametric regression approach developed by previous researchers assume the 
pattern of each predictor is considered to have the same regression curve so that only one estimator form 
is used for each predictor variable. However, in the real case, each predictor variable likely has a 
different form of regression curve, so that if it is enforced it will produce an estimation form that does 
not match the data pattern [2, 17]. It is necessary to develop a mixed estimator of nonparametric 
regression curves, where each data pattern in the model is approximated by the appropriate curve 
estimator [2, 16, 17, 18, 19]. 

The focus of this study is an additive nonparametric regression model, a combination of a spline 
truncated and Gaussian Kernel. In nonparametric Kernel regression, determining the right bandwidth is 
very important, while in spline truncated it is important to determine the optimal knot point. The knots 
and bandwidth points hereinafter referred to as smoothing parameters, will greatly affect the formed 
regression curve. Smoothing parameters that are too small will produce a very rough curve and tend to 
fluctuate, on the other hand, if it is too large, it will produce a curve that is too smooth so that it does not 
match the data pattern [10]. For that, it becomes an interesting problem to determine the right and optimal 
smoothing parameters. The optimal smoothing parameter can be determined using several methods, 
namely Cross-Validation (CV) [20], Generalized Cross-Validation (GCV) [5], and Unbiased Risk 
(UBR) [21]. 

In this research, we will simulate the form of the relationship pattern between the response and 
predictor variables, which follow the pattern characteristics of the spline truncated and Kernel. This 
simulation study was conducted on a combination of sample size variation and variance. Furthermore, 
the form of the relationship pattern from the simulation data results will try to be modeled using a mixed 
estimator of the spline truncated and Gaussian Kernel. The methods used to determine the optimal 
smoothing parameters are CV, GCV, and UBR. The purpose of this research is to compare the 
performance of the CV, GCV, and UBR methods in estimating the optimal knot point and bandwidth in 
the mixed estimator model of nonparametric regression. The goodness criterion used is the coefficient 
of determination (R2). It is hoped that the results of this simulation study can be useful in the development 
of statistics, especially in the field of nonparametric regression.  

2. Method 
The steps used in this study are as follows: 
a. Define a nonparametric regression model mixed estimator of the spline truncated and Gaussian kernel 

( , )i i i iy x tµ e= + , with ( , ) ( ) ( )i i i ix t f x h tµ = +  (1) 

where ( )if x  and ( )ih t  are smooth functions. 

b. ( )if x  is a smooth function defined as a spline truncated component with 
2 4

2

sin( )
( )

sin( )
i

i
i

x
f x

x
p

= . 

Variable ix  for the spline, generated independently of the Uniform Distribution 1 ~ (0,1)x U . 

c. ( )ih t  is a smooth function defined as a Gaussian Kernel component with 2( ) sini i ih t t t= . 

Variable it  for the Kernel, generated independently of the Uniform Distribution 1 ~ (0,1)x U . 

d. Then an error is generated ie where 1, 2,...,i n= , follows the Normal distribution 2~ (0, )i Ne s . 
e. We will get the response variable from the mixed estimator model as follows: 

2 4
2

2
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i i i i i i i
i

x
y f x h t t t

x
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e e= + + ® + +
é ù

é ùê ú ë û
ë û

 (2) 

f. Makes a variation sample size with n  those that will be tested is 25, 50, 100, and 200. For the error 
variance 2s  to be tested is 0.05, 0.1, 0.05, and 1. 
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g. Replicate each generated data 25 times. 
h. Make a scatter plot between the response variable and each predictor variable. 
i. Modeling the generated data in steps (a-h) with a nonparametric regression model mixed estimator 

spline truncated and Gaussian Kernel. 

( ) ( )Y Yf b a e= + +X D
!! ! !  (3) 

where estimate results from b̂
!

 is [ ]1
( ) ( ) ( ) ( )T T Yf f f a

-
-é ùë ûX X X I D

!
. 

In general, the nonparametric regression model using mixed estimator can be written as: 
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,
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 (4) 

Matrix ( , )f aB  is highly dependent with smoothing parameters (knot points and bandwidth). 
j. The method of parameter estimation used in this study is Ordinary Least Squares (OLS).  
k. The number of knot points that will be tested is only 1 knot, for a variable that are set as a spline 

truncated component. 
l. Determination of the optimal smoothing parameters in this study using the CV, GCV, and UBR 

methods. Then CV, GCV, and UBR formula have been modified based on the use of a nonparametric 
regression model mixed estimator. 
1. Cross Validation (CV) 
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ˆ ˆ( ) ( )1 1
( , )

1 ( , ) ( ) 1 ( , )

n n
i i i i

opt opt
i iii ii ii

y y y y
CV

n n
f a

f a a f a= =

- -
= =

- + -

é ù é ù
ê ú ê ú
ë û ë û

å åA D B
 (5) 

 
2. Generalized Cross Validation (GCV) 
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3. Unbiased Risk (UBR) 
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with 
[ ]( )

[ ]( )

2

2 ( , ) ( )
ˆ

( , ) ( )

Y

trace Y

f a a
s

f a a

- +
=

- +é ùë û

I A D

I A D

!

!  

m. Calculate the coefficient of determination (R2) for each modeling process carried out. 
2 1

SSE
R

SST
= - , 

with 2
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ˆ( )
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i i
i

y ySSE
=

-=å  and 2
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y ySST
=
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n. Make an analysis based on the result. 
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3. Result and Discussion 
This discussion will describe the results of a simulation study of a nonparametric regression model using 
a mixed estimator. It is a combination of spline truncated and Gaussian Kernel. 

( ) ( )i i i iy f x h t e= + +  (8) 

Where ( )if x  is a smooth function defined as a spline truncated component, and ( )ih t  is a smooth 
function defined as a Gaussian Kernel component. For example, a scatter plot between the response 
variable and each predictor variable with a sample size of 50n =  and 2 0.05s =  shown in Figure 1. 

 
Figure 1. Scatter plot between predictor and response variable 

 

Figure 1 shows that each predictor variable has a different form of regression curve. Variable 1x  shows 
the characteristics of the spline truncated estimator, which has a changing data pattern at certain sub-
intervals. Whereas variable 1t  shows a data pattern that does not have a certain pattern, so that it will be 
modeled with the Kernel estimator. Furthermore, based on the scatter plot in Figure 1, a nonparametric 
regression model will be applied using a mixed estimator spline truncated and Gaussian Kernel.  

The simulation results in the form of the average knot point, bandwidth, and coefficient of 
determination (R2) obtained from the CV, GCV, and UBR methods are presented in Tables 1, 2, and 3. 

Table 1. Simulation results with the CV method 

Variance Smoothing Parameter Number of Samples 
n=25 n=50 n=100 n=200 

2 0.05s =  
Knot 0.709 0.710 0.700 0.706 

Bandwidth 0.197 0.215 0.150 0.100 
R2 84.75% 83.81% 85.04% 83.82% 

2 0.1s =  
Knot 0.714 0.708 0.713 0.705 

Bandwidth 0.229 0.153 0.126 0.095 
R2 84.98% 83.44% 83.65% 83.73% 

2 0.5s =  
Knot 0.688 0.714 0.703 0.713 

Bandwidth 0.116 0.132 0.100 0.070 
R2 72.79% 70.09% 64.16% 62.32% 

2 1s =  
Knot 0.707 0.705 0.702 0.702 

Bandwidth 0.047 0.084 0.057 0.056 
R2 58.42% 48.53% 38.95% 37.37% 
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Table 2. Simulation results with the GCV method 

Variance Smoothing Parameter Number of Samples 
n=25 n=50 n=100 n=25 

2 0.05s =  
Knot 0.713 0.714 0.712 0.707 

Bandwidth 0.105 0.175 0.139 0.108 
R2 90.68% 85.76% 88.43% 89.56% 

2 0.1s =  
Knot 0.710 0.713 0.701 0.709 

Bandwidth 0.183 0.148 0.148 0.098 
R2 86.13% 85.53% 87.62% 84.65% 

2 0.5s =  
Knot 0.703 0.705 0.715 0.707 

Bandwidth 0.103 0.083 0.088 0.081 
R2 78.03% 74.60% 68.60% 65.31% 

2 1s =  
Knot 0.627 0.694 0.717 0.687 

Bandwidth 0.041 0.054 0.057 0.048 
R2 60.09% 49.64% 40.16% 39.65% 

Table 3. Simulation results with the UBR method 

Variance Smoothing Parameter Number of Samples 
n=25 n=50 n=100 n=25 

2 0.05s =  
Knot 0.723 0.709 0.712 0.701 

Bandwidth 0.188 0.133 0.136 0.116 
R2 85.48% 84.65% 84.59% 84.58% 

2 0.1s =  
Knot 0.704 0.701 0.706 0.710 

Bandwidth 0.232 0.145 0.150 0.106 
R2 84.05% 83.81% 84.74% 82.53% 

2 0.5s =  
Knot 0.702 0.709 0.712 0.714 

Bandwidth 0.118 0.117 0.067 0.089 
R2 71.28% 65.90% 63.44% 62.62% 

2 1s =  
Knot 0.666 0.702 0.711 0.702 

Bandwidth 0.059 0.071 0.057 0.052 
R2 55.27% 48.46% 39.10% 37.15% 

 
Tables 1, 2, and 3 show the results of the average estimated point knots, bandwidth, and the coefficient 
of determination (R2) for each method of determining the optimal smoothing parameters using the CV, 
GCV, and UBR methods. For the various sample sizes n , namely 25, 50, 100, and 200, with all 
variations of the variance tested, the GCV method provides excellent knot point and bandwidth 
estimation results compared to the CV and UBR methods. This is indicated by the value of the coefficient 
of determination (R2) obtained from each experiment with GCV, which is higher than the other two 
methods. 

For example, the number of samples 25n =  and variance error is 2 0.05s = , with knot point 

1 0.713K =  and bandwidth 0.105a = , GCV method gives R2 value 90.68%. Whereas in the CV method 

with the same conditions, knot point 1 0.709K = , bandwidth 0.197a = , and get R2 value 84.75%. Using 

the UBR method with the same conditions, knot point 1 0.723K = , bandwidth 0.188a = , and R2 value 
85.48%. The difference between CV, GCV, and UBR methods is that the UBR method requires an 
estimation of variance. 

The impact of the variation variance measures 2s  in this study has an effect on the simulation results. 
The tested variance was 0.05, 0.1, 0.5, and 1. It can be seen that the increasing the value of the variance 
tested, the tendency to decrease the value of R2 for all methods used both CV, GCV, and UBR. The next 
thing that happens is the increasing size of the sample tested, and also increasing the size of the variance, 
then the value of R2 obtained for all the methods tend to decrease. The impact of this variance is crucial 
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and important in the process. Illustration of generated data with 200n =  and various variance conditions 
is shown in Figure 2. 

 

 
Figure 2. Illustration of impact by variance 

 
Based on Figure 2, the variance has shown the deviation of the data from the average, so the higher the 
value of the variance tried, there will be a tendency for the data to spread far from the average.  

It can be seen that in the variance 2 0.05s = , the spline truncated component has clearly shown a 
changing pattern at certain sub-intervals, while the Gaussian Kernel component does not appear to have 
a certain pattern. The increasing of the variance value, for example 2 1s = , the data pattern for spline 
truncated component implicitly still has shown a changing pattern in certain sub-intervals, but there is a 
tendency for the pattern to spread, while for the Gaussian Kernel component it looks more spread out 
and not have a pattern. Based on the impact of the variance size and sample size, it can be seen that the 
GCV method still gives the correct estimation of knots and bandwidth points so as to produce a fairly 
good coefficient of determination (R2) compared to the other two methods for each condition. 

Based on the simulation results, it can be concluded that the average of the knot point and bandwidth 
estimation results from the CV, GCV, and UBR methods is quite good. However, the GCV method 
provides better performance and accuracy for each combination of sample sizes and variance variations 
tried. The GCV method produces optimal knots and bandwidth points to obtain the largest coefficient 
of determination (R2) for each combination. Based on the results analysis of this simulation study, it is 
known that the GCV method is more suitable for estimating the knot point and bandwidth in the 
nonparametric regression model mixed estimator of spline truncated and Gaussian Kernel.  

4. Conclusion 
Based on the simulation results applied to the nonparametric regression model mixed estimator of spline 
truncated and Gaussian Kernel with an error following the Normal distribution and in a combination of 
sample size variation and error variance. The GCV method provides better result performance and 
accuracy than the CV and UBR methods. The GCV method produces optimal smoothing parameters so 
that the largest coefficient of determination (R2) is obtained for each combination. 
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Abstract. This study aims to analyze the Dynamic Model of Dengue Hemorrhagic Fever 
(DHF) Spread in Palopo City using the linear method. The determination of system stability is 
obtained by looking at the real part of the Jacobi matrix eigenvalues of the model. The 
numerical simulation in this study uses parameters in the form of data on Dengue Hemorrhagic 
Fever sufferers obtained from the Palopo City Health Office. Based on the simulation, two 
equilibrium points are obtained, namely the disease-free equilibrium point E1 (Ih = 0 and Iv = 0) 
and the endemic equilibrium point E2 (Ih ≠ 0 and Iv ≠ 0). From the evaluated eigenvalues at each 
of these equilibrium points, it is concluded that only the endemic equilibrium point E2 is 
asymptotically stable. This means that Dengue Hemorrhagic Fever will not disappear from the 
population and based on the basic reproductive number (R0) > 1, it means that each patient can 
transmit Dengue Hemorrhagic Fever to more than one new patient and cause endemic disease 
in Palopo City. 

1. Introduction 
Mathematical modeling is a mathematical field that seeks to present and explain physical 

systems or problems in the real world in mathematical statements so that an understanding of the real 
world problems becomes more precise. By using mathematical modeling which is based on certain 
assumptions, it is expected that the developed model can explain the phenomenon and take what 
actions to take if an epidemic occurs [4]. For countries with tropical and subtropical climates, the 
Dengue Hemorrhagicoutbreak is Fever (DHF)considered a very complicated problem because its 
spread around the world is difficult to limit, causing many casualties. Based on data from the 
Indonesian Ministry of Health, the number of dengue fever sufferers in Indonesia from 2014 to 2018 
were 100,347, 129,650, 204,171, 68,407 and 53,075, respectively. In Palopo City alone, the number of 
dengue fever sufferers in 2019 was 106 people. This figure is not a small number, therefore the role of 
science such as mathematical modeling is needed to make policies in dealing with the spread of DHF. 

 
The contribution of mathematical modeling to the prevention of dengue outbreaks is a tool 

that can be used to understand and predict the dynamics of the spread of DHF, in this case: calculating 
the reproductive rate of virus-carrying mosquitoes, calculating the incidence of infection, the death 
rate due to disease, epidemic thresholds or basic reproductive rates. used to determine how many 
people should be vaccinated, vectors that must be destroyed to prevent a pandemic [6]. Research 
related to DHF modeling has been carried out by [1] with the title stability analysis of the spread of 
DHF in Jember Regency with the stochastic SIR method. The same thing has also been done by [3] 
with the title Stability Analysis of the SIR model in the spread of dengue hemorrhagic fever in Maluku 
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Province. Based on this, the authors conducted this study with the aim of analyzing the stability of the 
dynamic model of the spread of dengue hemorrhagic fever (DHF) in the city of Palopo  

2. Experimental Method 
 In this study, the data used were the number of dengue fever sufferers in 2019 which were taken 
from the Palopo City Health Office. The research procedure starts from conducting an assessment of 
the SIR Esteva-Vargas model [6] determining the equilibrium point, analyzing the stability of the 
equilibrium point and finally performing a simulation using parameters from the existing data. 

3. Result and Discussion 
3.1 DFH Epidemic Model  
 The model to be analyzed in this study is the Esteva-Vargas [6] SIR model, which is as follows 

!"#
!$

= 𝜇'𝑁' −
*#+
,#

𝑆'𝐼/ − 𝜇'𝑆'  
!0#
!$
= *#+

,#
𝑆'𝐼/ − 𝜇'𝐼' − 𝛾'𝐼'  

!2#
!$

= 𝛾'𝐼' − 𝜇'𝑅'  
!"4
!$

= 𝜇/𝑁/ −
*4+
,#

𝑆/𝐼' − 𝜇/𝑆/  
!04
!$
= *4+

,#
𝑆/𝐼' − 𝜇/𝐼/  

with: 
𝛾' = Host spread probability 
𝛽' = Susceptible humans with infected mosquitoes 
𝛽/ = Probability of spreading humans infected with susceptible mosquitoes 
𝜇' = Natural death rate caused not by disease 
b   = Average number of bites of one mosquito per day 
𝑆' 𝑡 = Number of individuals in susceptible human class 
𝐼' 𝑡 =Number of individuals in the human class infected 
𝑅' 𝑡 = Number of individuals in the human class who recovered 
𝑁' 𝑡 = Total human population 
𝑆/ 𝑡 =Number of individuals in the susceptible mosquito class 
𝐼/ 𝑡 =Number of individuals in the class of infected mosquitoes 
𝑁/ 𝑡 = Total mosquito population 
𝜇/ = Death rate in mosquitoes 
 

3.2 Numerical Simulation 
            The following is the data on the number of dengue hemorrhagic sufferers fever  (DHF) in 
Palopo City in 2019.  

Table 1. Data penderita DBD di Kota Palopo tahun 2019  
Month of Infected Healed 
January 13 13 

February 24 24 
March 13 13 
April 10 10 
May 13 13 
June 11 11 
July 5 5 

August 6 6 
September 6 6 

October 4 4 
November 1 1 
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December 0 0 
Total 106 106 

Source: Palopo City Health Office (2020) 
 
Based on the data in table 1, the parameter values of the SIR model for the spread of dengue fever in 
Palopo City are obtained as follows. 

Table 2. The parameter value of the SIR model for the spread of DHF in Palopo City 
Parameter Nilai 

𝜇' 0,00657/month 
𝑁' 184.614 people 
𝛾' 7,52/month 
𝛽'𝑏 22,5 
𝛽/𝑏 11,25 
𝜇/ 0,67 
𝑁/ 18.000 mosquito 

From table 2, the model formulation of DHF epidemic model for Palopo City is obtained as follows. 
89:
8;
= 0,00657×184.614 − FF,G

HIJ.KHJ
SMIO − 0,00657SM	                               

!0#
!Q
= FF,G

HIJ.KHJ
𝑆'𝐼/ − (0,00657 + 7,52)𝐼'                                                    

!2#
!Q

= 7,52𝐼' − 0,00657𝑅'                                                                        
!"4
!$
= 0,67×18.000 − HH,FG

HIJ.KHJ
𝑆/𝐼' − 0,67𝑆/                                            

!04
!$
= HH,FG

HIJ.KHJ
𝑆/𝐼' − 0,67𝐼/                                                                          

The equilibrium point (x*) of the system is obtained if f (x*) = 0 [2]. By simulating this 
equation, two equilibrium points are obtained, namely the disease-free equilibrium point E1 = (Sh, Ih, 
Rh, Sv, Iv) = (184,614, 0, 0, 18,000, 0). At this equilibrium point, Iv = 0 which means that all 
mosquitoes are included in thecategory suspectible and there are no infected mosquitoes which means 
that no mosquitoes can transmit the disease, as well as the value Ih = 0 which means that all humans 
enter thepopulation suspect and recovered and no human being is infected so that no one can transmit 
the disease. The second equilibrium point is the endemic equilibrium point E2 = (Sh, Ih, Rh, Sv, Iv) = 
(38,160,51195; 106; 146,325,6477; 17,793,11309; 206,8869088). At the Eequilibrium point2 there are 
mosquitoes and humans who are infected and can transmit disease. By using the linear method, the 
eigenvalue for the Eequilibrium point is obtained, E1 namely 

 

From the eigenvalues it can be concluded that the Edisease-free equilibrium point E1 is unstable 
because there is a real part of the eigenvalues that is positive [7]. The eigenvalues for the Eequilibrium 
point E2 i.e. 
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So it can be concluded that the Eequilibrium point is2 asymptotically stable, which means that the 
disease does not disappear from the population and is endemic in Palopo City. Whereas for the basic 
reproduction number R0  =

V#WV4WXV#V4WY#
V#WV4W,#XV#V4WY#,#

= 4,894 or R0 > 1, it means that each patient can 
transmit DHF to more than one new patient and can cause a wider spread of the disease [5].	
             

The following is a plot of the solution curve for the five compartments in the SIR model for 
the spread of DHF in Palopo City. 

	
	
	
	 	 	 	 	 

 

Figure 1. Plot the curve of the human 
population vulnerable solution 

Figure 2. Plot the curve of the human 
population infected solutions 
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 Figures 1 to 5 explain that when each population is given an initial value based on the data, the 
curve behavior fluctuates and at the 300th month each curve tends not to change or be stable for quite 
a long time. 

4. Coclusion 
 Based on numerical simulations conducted using parameters from the data on the number of 
dengue fever patients in Palopo City, two equilibrium points were obtained for the SIR Model of the 
spread of DHF in Palopo City, namely the disease-free equilibrium point E1 = (Sh, Ih, Rh, Sv, Iv) = 
(184,614, 0, 0, 18,000, 0) and the endemic equilibrium point E2 = (Sh, Ih, Rh, Sv, Iv) = (38,160,51195; 106; 
146,325, 6477; 17,793,11309; 206,8869088). From the eigenvalues evaluated against the two 
equilibrium points, it is concluded that the endemic equilibrium point E2 is asymptotically stable, 
which means that DHF does not disappear from the population and results in endemic in Palopo City. 
The basic reproductive number R0 > 1 means that each patient can transmit DHF to more than one new 
patient and it can result in a wider spread of the disease. 
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Abstract. Mortality data in Indonesia still depends on foreign death tables. This table is formed 
based on the mortality experience of developed countries that have a different mortality experience 
from Indonesia, so it is necessary to compare several graduation techniques, in order to obtain the 
results of alternative mortality data estimates. The pattern of mortality according to age, when 
depicted in graphical form, will resemble the letter 'U', but carefully the pattern still varies from one 
population to another. In this study, the Spline regression approach was used to see the pattern of 
the relationship between age as a predictor variable and mortality rate as the response variable. Based 
on the Spline regression approach, it is found that for men the MSE value of the cubic spline model 
has a smaller value than the MSE value for linear spline and cubic spline is supported by a high R2 
value. Whereas for women, the MSE value of the quadratic spline model has a smaller value than 
the MSE value for linear spline and cubic spline so that the kernel regression model is better at the 
graduation of mortality data in Indonesia.   

1. Introduction 
Mortality or death is one of the three demographic components that can affect population change, in 
addition to fertility and migration. Information about deaths is needed by the government and private sector 
in the economic and health sectors. The mortality rate can be obtained from population projections for 
development planning, for example planning for housing, education, health, insurance and other services. 
In addition, it is necessary for the purpose of evaluating government policy programs. 

Death rates in Indonesia are usually obtained from indirect processing of mortality using demographic 
techniques against census or survey data. In contrast to developed countries where the death rate is obtained 
from the results of registration. This can be done because the registration system is very good and on time, 
while in Indonesia it cannot be done because the registration system is inadequate. Although the 
implementation of population registration in Indonesia already has a legal basis, in reality it shows that the 
resulting data is still low, not in accordance with the number of death events that occur in society. Several 
population registration studies stated that the mortality data obtained by underreporting [1]. 

According to [2], in general, the pattern of mortality rates according to age when depicted in graphic 
form will resemble the letter 'U'. All residents from developed or developing countries have the same 
mortality pattern, but if it is traced carefully, the pattern still varies from one population to another. 
Residents aged 65 years will have a higher mortality rate than residents aged 20 years. Residents aged 1 
year will have a higher mortality rate than residents aged 10 years. In this case the mortality rate is relatively 
high at very young and old age. The pattern of mortality rates can be illustrated by the death table. Research 
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on the death rate in Indonesia is still low and depends on the foreign death table, namely the Coale-Demeny 
death table. Most often use the western model [3] and [4]. The use of this mortality table is formed based 
on the mortality experience of developed countries which indirectly has a different mortality experience 
from developing countries such as Indonesia. Technique information on the mortality rate is obtained 
indirectly with the parameter value be measured. An alternative method is needed to estimate mortality 
data, one of which is through regression analysis. Regression analysis is a method for estimating the 
relationship between predictor variables and response variables. In this study, age as predictor variables 
and mortality rates as response variables. The relationship between the predictor variables and the response 
variable is estimated by using a nonparametric regression approach. Several approaches to obtain a 
regression curve estimator form in nonparametric regression, including Kernel and Spline [5]. 

The application of nonparametric regression to obtain mortality rates in Indonesia has never been done. 
Research to obtain mortality rates with nonparametric regression, including [6], used a nonparametric 
kernel to study mortality data graduation in the countries of France, Japan and Sweden. In this study, three 
kernel estimators were compared, namely Nadaraya-Watson, Gasser-Muller and Weighted Local Linear. 
[7] used a nonparametric spline to study the graduation of mortality data in the world of insurance and 
pension funds in order to obtain a smooth mortality rate. The aim of this study was to compare kernel 
regression with spline regression in the context of graduation of mortality data. Applied to the mortality 
rate in Indonesia. Furthermore, a mortality table is formed to determine which model is suitable in Indonesia 
according to the East, North, South or West model in the Coale-Demeny mortality table. 
 
2. Material 
Mortality in a human being is defined as an event of permanent disappearance of all signs of life, which 
can occur at any time after live birth. Included in the signs of life, including heart rate, pulse, breath, muscle 
movement and so on [8]. Since then until now, individual human death cannot be determined, but if viewed 
in an aggregate or comprehensive manner according to age and sex, human death will follow a certain 
pattern. This pattern of human mortality is depicted in the death table. In the mortality table, information is 
given about the number of people who died at various age levels, who survived at various age levels and 
about the average age to be reached. The death table which is formed from registration data of deaths is not 
owned by Indonesia. This is related to the weaknesses of the registration system, the main weakness of this 
system is related to its failure to record all vital events that actually happened. Moving on from the fact that 
the data on mortality from registration still has many weaknesses, so far the estimation of mortality in 
Indonesia has been carried out indirectly from census and survey results using the Coale-Demeny mortality 
table [9]. 
 
3. Spline regression 
Spline is a polynomial in which segments of different polynomials are joined together at knots 𝑘", 𝑘$, … , 𝑘& 
and continuous so that they are flexible compared to ordinary polynomials. The spline has a knot point, 
which means a joint point where the curve behavior changes. Spline can adjust itself effectively to these 
data, so that results are closer to the truth [10,11]. 
Given the observation 𝑥(, 𝑦( , where 𝑥( is the age and 𝑦( is the mortality rate, it fulfills the regression 
model: 

𝑦( = 𝑆 𝑥( + 𝜀(,				𝑖 = 1,2,3, … , 𝑛                                                     (1) 

where 𝑆 𝑥(  is a function / regression curve of unknown shape and 𝜀(~𝑁 0, 𝜎$ . The function 𝑆 𝑥(  is 
defined as: 

( ) ( )
1 1

1
0 1

m r mi
i i j m j

i j
S x x x kb b

- -

+ - +
= =

= + -å å                                            (2) 
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or y = xβ+ ε . 
 
4. Result and Discussion 

4.1. Spline Regression Curve Estimation and Optimal Knot Point Selection 
For the purpose of estimating the regression curve, an estimate of the coefficient in equation (1) is carried 
out, namely the least square method which minimizes the number of squares of error: 

( ) ( )¢¢ε ε = y - xβ y - xβ                                                                (4) 

so that the equation is obtained ˆ¢ ¢=x xβ x y . 

With simple mathematical operations, an estimator is obtained ( )ˆ ¢ ¢= -1β x x x y . 
Based on these results, equation (1) can be written: 

( )

ˆˆ

¢ ¢-1

y = xβ

= x x x x y
  

 = Ay                                                                                 (5) 

with ( )¢ ¢= -1A x x x x . 
The knot point is controlling the balance between the smoothness of the curve and the suitability of the 
curve to the data. There are several methods for selecting knot points, in this study the GCV (Generalized 
Cross Validation) method is used which is defined as follows [12]: 
If a Spline estimator is given in a multivariable nonparametric regression in equation (1) then the GCV 
function is given by: 
The Generalized Cross Validation function can be written as: 

( ) ( )
( )( ) 21

MSE
GCV

tr

k
k

n k-
=
é ù-ë ûI A

                                                            (6) 
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4.2. Linear spline 
The first step in using the spline regression method is to determine the knot points in the data that show a 
change in behavior. Then from these knots points the minimum GCV value is selected and after that, the 
model parameter estimates are carried out. The linear spline model with one knots is given by: 

( )10 1 2 1y x x kb b b e
+

= + + - +                (8) 
a linear spline model with two point knots is given by: 

( ) ( )1 1
0 1 2 1 3 2y x x k x kb b b b e

+ +
= + + - + - +             (9) 

a linear spline model with three point knots is given by: 

( ) ( ) ( )1 1 1
0 1 2 1 3 2 4 3y x x k x k x kb b b b b e

+ + +
= + + - + - + - +         (10) 

 
Table 1. Knots point and linear spline GCV value 

Gender Knots Knots Point Minimum GCV  
Male 1 5,1 0,297345134 
 2 3,1     15,1 0,238723567 
 3 3,1     11,0      40,9 0,212378456 
Female 1 7,9 0,442874590 
 2 3,06    33,00 0,347823498 
 3 1,10    25,90       30,1 0,574345737 

 
For the male knots point combinations, it is found that the minimum GCV value is generated from the 
combination of three knots points, namely point 3.10; 11.00 and 40.90 with a GCV value of 0.212378456. 
Whereas for women, the minimum GCV value was obtained from a combination of two knot points, namely 
3.06 and 33.00 points with a GCV value of 0.347823498. 
After that, an estimation of the spline model is carried out, where for men are: 

( ) ( ) ( )1 1 12754,487 1522,459 1400,896 3,10 176,664 11,00 18,649 40,90y x x x x
+ + +

= - - + - + - + -  

2754,487 1522,459 3,10
7097,265 121,563 3,10 11,00
9040,568 55,101 11,00 40,90
9803,312 73,750 40,90

x x
x x
x x
x x

- - <ì
ï - - £ <ï= í - + £ <ï
ï - + ³î

              (11) 

Whereas for women are: 

( ) ( )1 12799,072 1859,470 1877,145 3,06 62,761 33,00y x x x
+ +

= - + + - + -  

2799,072 1859,470 3,06
8543,135 1859471877 3,06 33,00
10614,248 185947194 33,00

x x
x x
x x

- + <ì
ï= - + £ <í
ï- + ³î

                                    (12) 

 
4.3. Quadratic Spline 
The quadratic spline model with one knots is given by: 

( )22
0 1 2 3 1y x x x kb b b b e

+
= + + + - +            (13) 
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a quadratic spline model with two point knots is given by: 

( ) ( )2 22
0 1 2 3 1 4 2y x x x k x kb b b b b e

+ +
= + + + - + - +          (14) 

a quadratic spline model with three point knots is given by: 

( ) ( ) ( )2 2 22
0 1 2 3 1 4 2 5 3y x x x k x k x kb b b b b b e

+ + +
= + + + - + - + - +        (15) 

 
Table 2. Knots point and quadratic spline GCV value 

Gender Knots Knots Point Minimum GCV  
Male  1 6,90 0,243784567 
 2 4,90      18,92 0,231198734 
 3 5,1     6,10      8,10 0,253645874 
Female 1 7,9 0,366534982 
 2 3,90    11,10 0,367239429 
 3 4,95    6,10       8,10 0,355456789 

 
The knots point combinations for men that minimize the GCV value are obtained from two knots points, 
namely 4.90 and 18.92 points with a GCV value of 0.231198734. Meanwhile, for women it is obtained 
from three points of knots, namely the point of 4.95; 6.10 and 8.10 with a GCV value of 0.355456789. After 
that, the estimation of the spline model is carried out, where for men is 

( ) ( )2 22ˆ 2652,321 2021,824 196,462 190,851 4,90 5,491 18,92y x x x x
+ +

= - - + - - - -  
2

2

2

2652,321 2021,824 196,462 4,90
7234,653 151,484 5,611 4,90 18,92
7240,144 56,294 1959,983 18,92

x x x
x x x

x x x

ì- - + <
ï= - - + £ <í
ï - + - ³î

            (16) 

Whereas for women are: 

( ) ( )
( )

2 22

2

ˆ 2739,271 2582,087 326,499 1106,771 4,95 1076,993 6,10

      296,411 8,10

y x x x x

x
+ +

+

= - - + - - + - -

-
  

2

2

2

2

2739,271 2582,087 326,499        , 4,95
29857,927 8,374,945 780,272                , 4,95 6,10

10216,982 21514,260 296,721                  ,6,10 8,10
9520,617 26316,118 0,310           ,

x x x
x x x
x x x

x x

- - + <
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=
+ + £ <

- + + 8,10x

ì
ï
ï
í
ï
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          (17) 

4.4. Cubic Spline 
In Appendix I and Figure 4.5, it can be seen that there is a change in data behavior so that it is necessary to 
pay attention to changes in the GCV value that occur. The cubic spline model with one knots is given by: 

( )32 3
0 1 2 3 4 1y x x x x Kb b b b b e

+
= + + + + - +            (18) 

a cubic spline model with two point knots is given by: 

( ) ( ) ( )3 3 32 3
0 1 2 3 4 1 5 2 6 3y x x x x K x K x Kb b b b b b b e

+ + +
= + + + + - + - + - +   (19) 
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Table 3. Knots point and cubic spline GCV value 

Gender Knots Knots Point Minimum GCV  
Male 1 8,10 0,245372894 
 2 7,90      66,90 0,240721825 
 3 4,90     5,90      8,10 0,253726495 
Female 1 8,90 0,365064839 
 2 4,90    12,90 0,366580102 
 3 5,10    6,10       8,10 0,376259901 

 
The knots point combinations for men show that the minimum GCV value is generated from the 
combination of two knots points, namely 7.90 and 66.90 points with a GCV value of 0.240721825. It was 
found that the minimum GCV value resulted from a combination of one point knots, namely point 8.90 
with a GCV value of 0.365064839. 
After that, an estimation of the spline model is carried out, where for men are: 

( ) ( )3 32 3ˆ 2681,688 2077,674 261,175 10,945 10,931 7,90 0,044 66,90y x x x x x
+ +

= - - + - + - - -   
2 3

2 3

2 3

2681,688 2077,674 261,175 10,845
8071,097 31,063 2,111 0,014

5087,296 621,843 10,941 0,054

, 7,90
,7,90 66,90
, 66,90

x x x
x x x
x x

x
xx

x- - + -
-

ì <
ï= £- + -

-
<

³+
í

-ï
î

          (20) 

Whereas for women are: 

( )2 333151,155 –1874,099 211,367 – 7,878 7,872 –8, 0ˆ 9y x x x x
+

- + +=  
2 3

2 3

, 8,903151,155 1874,099 211,367 7,878
8700,671 3,476  1,185 0,00 , 8,906

x x x
x x x

x
x

- - + -
- - + -

ì <
= í

³î
           (21) 

 
 
After knowing the estimation of the linear spline, quadratic spline and cubic spline models, the best model 
is chosen among the three models, by comparing the MSE values, where the smallest MSE value is the best 
model. 
 

Table 4. MSE and R2 Values of Kernel and Spline Regression Model 

Model MSE Value R2 Value 
Male Female Male Female 

Linier Spline 0,2268 0,3262 0,9362 0,9140 
Quadratic Spline 0,2120 0,3116 0,9377 0,9174 
Cubic Spline 0,2011 0,3293 0,9393 0,9124 

 
The results obtained in Table 4. show that the MSE value of the male cubic spline model has a smaller 
value than the MSE value for linear spline and cubic spline, namely 0.2011 supported by a high R2 value. 
Whereas for women, the MSE value of the quadratic spline model has a smaller value than the MSE value 
for linear spline and cubic spline, namely 0.3116 supported by a high R2 value. Therefore, the best model 
for the male mortality rate is the linear spline and the female mortality rate is the quadratic spline. 
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Abstract. The objective of the research was to know the factors that influenced patients of 
Lungs Cancer at Batara Guru Hospital of Belopa. In this research used secunder data that was 
taken from related institution namely Batara Guru Hospital of Belopa by analysing the age 
(X1), sex (X2), job (X3), smoking history (X4), another disease (X5) and genetic history (X6). In 
this variable was analysed by using factor analysis through Principal Component Analysis 
(PCA). The result showed that from six variables that was analysed, gotten three pass variables 
of MSA and produced one factor namely internal factor that influenced patients of lungs cancer 
at Batara Guru Hospital of Belopa such as sex variable, smoking history variable and genetic 
history variable. In this research, researchers discussed about the factors of lungs cancer cause 
into patinets at Batara Guru Hospital of Belopa by using factor analysis through Principal 
Component Analysis (PCA) in factoring process and the factors form, so that researches can 
used another method like common factor or maximum likelihood method. 

1. Introduction 
Lung cancer is a primary malignant tumor originating from the bronchial epithelium. Generally the 
most common type is bronchogenetic carcinoma (about 90%). Approximately 1/3 of cancer deaths in 
men are due to lung cancer. Although the frequency is much lower than in women, this disease has 
been ranked 3rd in the causes of cancer death in women. The most common age for lung cancer is at 
the age of 50-60 years, it rarely occurs at the age under 35 years. From various literature it has been 
reported that the etiology of lung cancer is closely related to smoking habits. It is estimated that about 
90% of lung cancers are caused by smoking. There is a direct relationship between duration and 
intensity of smoking and mortality from lung cancer [1].  

Research shows that the risk of lung cancer from smoking increases with the number of cigarettes 
smoked per day or per year. Because cigarette smoke contains more than 7,000 chemicals, with more 
than 250 of them being active, there is a 20 times greater risk of developing lung cancer than passive 
smokers or nonsmokers. Secondhand smoke is also one of the risk factors for lung cancer, although in 
smaller numbers. Passive smokers are also people who breathe air that is contaminated by cigarette 
smoke exhaled by active smokers. Residual cigarette smoke causes more than 600,000 cases of 
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premature death each year. In America there were more than 7,300 cases of death due to lung cancer 
due to secondhand smoke (being second-hand smoke) during 2005-2009 [2]. 

In Indonesia, lung cancer is the 3rd most common cancer. Lung cancer is included in the top 10 
malignant neoplasm in inpatients and outpatients at the hospital (Indonesia Health Profile, 2004 & 
2005). When viewed from the survival rate, lung cancer sufferers have a relatively low survival rate. 
Based on research conducted by the National Cancer Institute in 1983-1998, it was shown that the 1-
year survival rate for lung cancer patients was only 41.8% and the 5-year survival rate for lung cancer 
patients was only 12.0%. Lung cancer risk factors are also not known with certainty. Based on several 
studies, it was found that lung cancer is caused by several factors [3]. 

The American Cancer Society (ACS) in 2017 identified risk factors for lung cancer important in 
prevention and diagnosis. Apart from smoking, other risk factors that have been reported are exposure 
to environmental cigarette smoke, exposure to biomass smoke, exposure to radon, asbestos, heavy 
metals, infection, genetics and others [4]. Lung cancer can also be caused by several factors, 
including: viruses, cigarette addiction, ultraviolet radiation, chemicals, fatty foods, heredity, and others 
[5]. 

Based on these descriptions, the problem formulation in this study is how the factors that cause 
lung cancer in patients at Batara Guru Belopa Regional Hospital using Principal Analysis and Factor 
Rotation Methods. And the purpose of this study was to determine the factors that cause lung cancer in 
patients at Batara Guru Hospital of Belopa. 

The objective of the research was to know the factors that influenced patients of Lungs Cancer at 
Batara Guru Hospital of Belopa. The significance of this research are expected to be able to 
provide information to the public about the factors that influenced patients of Lung Cancer, 
especially at Belopa City where the data was collected. 

2. Experimental Method 
The type of data used in this research was quantitative data, because it was expressed by numbers that 
indicate the value of the magnitude of the variables it represents [6]. Sources of data collected in this 
study were secondary data where data collection was done through literature from related agencies, 
namely in Batara Guru Hospital. Luwu. The samples taken for this study were all patients at Batara 
Guru Hospital of Belopa. Sampling was done by means of researchers conducting interviews with the 
health department to obtain information about lung cancer. Sampling was done using stratified random 
sampling. 

The following are the stages carried out in this research: 
1. Determining the variables that will be used, among others: age (X1), sex (X2), job (X3), smoking 

history (X4), another diseases (X5) and genetic history (X6). 
2. Test the variables that have been determined using the Bartlett Test of Sphericity method and the 

measurement of MSA (Measure of Sampling Adequacy). 
3. After a number of variables that meet the requirements are obtained, the next process is 

factor analysis, namely factoring, this process will extract one or more factors from the 
variables that have passed the previous variable test. 

4. Interpretation of the factors that have been formed, in particular to give names to the 
factors that have been formed, which are considered to represent the variables of that 
factor member. 

5. Validation of the factor results to determine whether the factors formed are valid using 
the Confirmatory Factor Analysis (CFA) method. 

3. Result and Discussion 

3.1. Testing the Feasibility of the Variables Under Research 

Factor analysis method can be used to determine the causes of lung cancer in patients at Batara Guru 
Belopa Regional Hospital. One of the goals of factor analysis is to reduce the (original) variable to a 
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new set of variables or factors. There are 6 variables analyzed in the study, of which 6 variables will 
be reduced to several new sets or factors. The initial step in factor analysis is to enter the variables that 
are deemed worthy to be included in the next step by looking at the feasibility of the variable. This 
step is done by entering all the analyzed variables to test the correlation of variables that have a 
grouping tendency to form new set variables or factors using the Bartlett's Test of Sphericity and 
Kaiser-Mayer-Olkin Measure of Sampling Adequacy (MSA).  

To test the correlation between variables that have a grouping tendency to form a new set of 
variables or factors, the Bartlett's test is used if the significance value is < 0.05, the analyzed variables 
can enter the next stage. 
 

Table 1. Kaiser-Mayer-Olkin dan Barleet’s Test of 
Sphericity 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0,564 

Bartlett's Test of Sphericity 
Approx. Chi-Square 29,439 
df 15 
Sig. 0,014 

 
Table 1 tested the following hypotheses: 
H0 : It has no correlation and the data is not yet deserve to be analyzed at a later stage. 
H1 : It has correlation and the data deserves to be analyzed at a later stage. 

With decision making criteria: If the value of Sig. > 0.05 then H0 is accepted. Meanwhile, if the 
Sig. < 0.05 then H0 is rejected. Table 1 shows a significance value of 0.014 which is smaller than 0.05 
(0.014 <0.05), so that the analyzed variables are correlated and the data deserves to be analyzed at a 
later stage. 

The Kaiser-Mayer-Olkin Measure of Sampling Adequacy (MSA) test was used to measure 
homogenity and perform filtration between variables. The Kaiser-Mayer-Olkin Measure of Sampling 
Adequacy (MSA) value ranges from 0 to 1, with the following criteria: if MSA = 1 then the variable 
can be predicted without error by other variables, if MSA > 0.5 then the variable can be predicted and 
deserves to be analyzed at a later stage, and if MSA < 0.5 then the variable is unpredictable and not yet 
deserve to be analyzed at a later stage and excluded from other variables. Table 1 shows that the KMO 
and Bartlett's Test numbers is 0.564, meaning that the variables can be predicted and deserve to be 
analyzed at a later stage. 
 

Table 2. Value of Anti Image Matrices Correlation 
Variable After MSA Test 

Variables MSA value 
Age (X1) 0,179 
Sex (X2) 0,603 
Job (X3) 0,180 

Smoking History (X4) 0,565 
Another Disease (X5) 0,449 
Genetic History (X6) 0,675 

	
In table 2, the value of the variable Anti Image Matrices Correlation after the MSA test shows the 
value of the Measure of Sampling Adequacy. For the age variable (X1) has an MSA value (0.179) < 
0.5, which means that the age variable is unpredictable and not yet deserve to be analyzed at a later 
stage and excluded from other variables. For the sex variable (X2) has an MSA value (0.603) > 0.5, 
which means that the sex variable can be predicted and deserves to be analyzed at a later stage. For job 
variable (X3) has an MSA value (0.180) < 0.5 means that the job variable is unpredictable and not yet 
deserve to be analyzed at a later stage and excluded from other variables. For smoking history variable 
(X4) has an MSA value (0.565) > 0.5, which means that the smoking history variable can be predicted 
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and deserves to be analyzed at a later stage. For another disease variable (X5) has an MSA value 
(0.449) < 0.5, which means that another disease variables cannot be predicted and not yet deserve to 
be analyzed at a later stage and excluded from other variables. For genetic history variable (X6) has an 
MSA value (0.675) > 0.5, which means that smoking history variable can be predicted and deserves to 
be analyzed at a later stage. 

It can be seen that of the six variables analyzed, there are three variables that are not feasible to be 
analyzed at the next stage, namely the variable age, occupational variables, and other disease history 
variables. However, the age variable (X1) is not suitable to be analyzed at the next stage because it has 
the lowest MSA value among variables that do not meet the criteria to enter the factor analysis stage. 
Therefore, the independent variables will be retested by removing the age variable (X1) on the MSA 
test, which can be seen in the following table: 
 

Table 3. The Anti Image Matrices Correlation value 
after the X1 variable was excluded in the MSA test 

Variables MSA value 
Sex (X2) 0,622 
Job (X3) 0,203 

Smoking History (X4) 0,589 
Another Disease (X5) 0,434 
Genetic History (X6) 0,685 

	
Table 3 is the Anti Image Matrices Correlation value after the X1 variable is excluded in the MSA test. 
For the sex variable (X2) has an MSA value (0.622) > 0.5, which means that the sex variable can be 
predicted and deserves to be analyzed at a later stage. The job variable (X3) has an MSA value (0.203) 
< 0.5, which means that the job variable is unpredictable and not yet deserve to be analyzed at a later 
stage and excluded from other variables. The smoking history variable (X4) has an MSA value (0.589) 
> 0.5, which means that the smoking history variable can be predicted and deserves to be analyzed at a 
later stage. Another disease variable (X5) has an MSA value (0.434) < 0.5, which means that another 
disease variable cannot be predicted and not yet deserve to be analyzed at a later stage and excluded 
from other variables. The genetic history variable (X6) has an MSA value (0.685) > 0.5, which means 
that the smoking history variable can be predicted and deserves to be analyzed at a later stage. 

It can be seen that of the five remaining variables, there are two variables that are not suitable for 
analysis at the next stage, namely job variable and another disease variable. However, the job variable 
(X3) is not suitable to be analyzed at the next stage because it has the lowest MSA value among 
variables that do not meet the criteria to enter the factor analysis stage. Therefore, the independent 
variables will be retested by removing the job variable (X3) on the MSA test, which can be seen in the 
following table: 
 

Table 4. The Anti Image Matrices Correlation value 
after the X3 variable was excluded in the MSA test 

Variables MSA value 
Sex (X2) 0,702 

Smoking History (X4) 0,614 
Another Disease (X5) 0,457 
Genetic History (X6) 0,665 

	
Table 4 is the Anti Image Matrices Correlation value after the X3 variable is excluded in the MSA test. 
For the sex variable (X2), it has an MSA value (0.702) > 0.5, which means that the sex variable can be 
predicted and deserves to be analyzed at a later stage. The smoking history variable (X4) has an MSA 
value (0.614) > 0.5, which means that the smoking history variable can be predicted and deserves to be 
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analyzed at a later stage. Another diseasi variable (X5) have an MSA value (0.457) < 0.5, which means 
that another disease variable cannot be predicted and not yet deserve to be analyzed at a later stage and 
excluded from other variables. The genetic history variable (X6) has an MSA value (0.665) > 0.5, 
which means that the genetic history variable can be predicted and deserves to be analyzed at a later 
stage. 

It can be seen that of the four remaining variables, there is one variable that is not suitable for 
analysis at the next stage, namely the another disease variable (X5) because it has an MSA value < 0.5. 
Therefore, the independent variables will be retested by removing another disease variable (X5) in the 
MSA test, which can be seen in the following table: 
 

Table 5. The Anti Image Matrices Correlation value 
after the X5 variable was excluded in the MSA test 

Variables MSA value 
Sex (X2) 0,695 

Smoking History (X4) 0,596 
Genetic History (X6) 0,695 

	
Table 5 is the Anti Image Matrices Correlation value after the X3 variable is excluded in the MSA test. 
Table 5 showed all Anti Image Correlation values > 0.5. This means that the three variables are 
deserve to be analyzed at the factor analysis stage. 

3.2. Factoring and Rotation Process 

The factoring process is the main process of factor analysis after separating the variables that meet the 
data correlation criteria and have an MSA value > 0.5. Furthermore, factor analysis is carried out, 
namely extracting a set of variables (in this case the variables of sex, smoking history and genetic 
history), so that one or more factors are formed using the Principal Components Analysis (PCA) 
method.  
 

Table 6. Factoring result variable value 
   

Variables Initial Extraction 
Sex (X2) 1,000 0,768 

Smoking History (X4) 1,000 0,910 
Genetic History (X6) 1,000 0,768 

 
Table 6 showed the variance or diversity of the variables that can be explained by the formed factors. 
The sex variable (X2) with a value of 0.768 indicates that about 76.8% of the variance of the X2 
variable can be explained by the formed factors. The smoking history variable (X4) with a value of 
0.910 indicates that about 91% of the variance of the X4 variable can be explained by the formed 
factors. For the genetic history variable (X6) with a value of 0.768, it shows that about 76.8% of the 
variance of X6 can be explained by the formed factors. 

The results of factoring or extraction using the Principal Components Analysis (PCA) method, 
more specifically, can be seen in the following table: 

Table 7. Result of factoring principal component analysis 

Component 
Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of Variance Cumulative % Total % of Variance Cumulative % 

1 2,446 81,533 81,533 2,446 81,533 81,533 
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2 0,410 13,675 95,208    
3 0,144 4,792 100,000    

 

The Component column in table 7 showed that there are three variables that are included in the factor 
analysis stage, namely the sex variable, the smoking history variable and the genetic history variable. 
Each variable has a variance of 1, then the total variance is 3 X 1 = 3. Look at the total variance in the 
Total column, which is 2.446 + 0.410 + 0.144 = 3. The total column in the component 1 row shows the 
eigenvalues value of 2.446 (above the value of 1), but the total column in the component 2 row shows 
an eigenvalues value of 0.410 (below the value 1), meaning that the factoring or extraction process 
stops. So that the Extraction Sums of Squared Loadings, shows that of the three factoring variables, a 
new set or one factor is formed with eigenvalues (2,446) > 1. 

In general, the variables that have been extracted (factoring process) were still not properly placed 
according to the established factors, so a rotation process will be carried out provided that the 
variables that meet and pass the MSA test will be carried out. The results of the factor rotation process 
can be seen as follows: 
 

Table 8. Factor component before 
Varimax rotation 
  

Variables Component 
1 

Sex (X2) 0,876 
Smoking History (X4) 0,954 
Genetic History (X6) -0,876 

 
Table 8 showed which variables were included in the factors that had been formed by looking at the 
numbers listed in the table, commonly referred to as factor loadings numbers without looking at the 
signs "+" and "-". The sex variable has a factor loadings number or a correlation number at factor 1 of 
0.876. The smoking history variable has a factor loadings number or a correlation number at factor 1 
of 0.954, and the genetic history variable has a factor loadings number or a correlation number of 
0.876. 

After knowing that the factor formed is 1, to see the distribution of 3 variables to 1 factor or the 
resulting new set, it can be seen in the following table: 
 

Table 9. Factor component after Varimax rotation 
  

Rotated Component Matrixa 
 

a. Only one component is extracted, so the rotation 
result cannot be displayed 

 
Table 9 explained the results of the varimax rotation to see the distribution of 3 variables against 1 
factor or the resulting new set, but the output of the rotation results cannot be displayed, because the 
varimax rotation process must have at least two factors, this is in accordance with code "a" below the 
table. From the factoring and rotation processes, it can be seen that only one factor or a new set is 
formed and it reduces the three variables analyzed, namely variables consisting of sex, smoking 
history and genetic history variables. And the factors that are formed can be named according to the 
variables that contain the factors. The factor loadings number defines the correlation of each variable 
with the factors formed. The greater the number of factor loadings, the stronger the relationship 
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between the variables and the factors. This means that the factors that cause lung cancer in patients at 
Batara Guru Hospital of Belopa are closely related to sex, smoking history, and genetic history. 

3.3. Validasi Faktor 

Factor validation is the third stage of factor analysis after the factoring process and produces one or 
more factors, after which the factors formed are given an identity or name that represents all the 
variables that contain the factor. This factor validation process is to determine the stability of the 
factors that have been formed by dividing the analyzed data into two parts, after which each part will 
be tested using factor analysis. The output results will be compared and said to be a stable factor if 
they meet the conditions that the results are relatively not much different, both from the values and the 
number of factors formed. The output comparison can be seen as follows: 
 

Table 10. Comparison of case analysis output results. 
    

Variables 
Case Number 1–16 Case Number 1–8 Case Number 9–16 

Component Component Component 
1 1 1 

Sex (X2) 0,876 0,788 1,000 
Smoking History (X4) 0,954 0,931 1,000 
Genetic History (X6) -0,876 -0,788 -1,000 

 
Table 10 showed the comparison of the results of the case analysis between the original data and the 
data divided into two equal parts, namely cases of respondents number 1 to 8 and cases of respondents 
number 9 to 16. From the results of comparisons, especially in the Component Matrix section, it can 
be seen that all cases are seen. Analyzed still yielded one factor, although with different value for each 
factor loadings. This means that dividing the analysis case into two parts does not change the number 
of factors formed. So, it can be concluded that the factors formed using the original data analysis can 
be said to be stable and these factors that affect lung cancer patients at Batara Guru Hospital of Belopa 
are closely related to sex, smoking history, and genetic history. In the naming of these factors is 
subjective and there are no absolute provisions regarding the naming (identity), but naming factors can 
also be done by looking at the factor loadings number of each variable. 

These factors were named internal factors (sex variables, smoking history variables, and genetic 
history variables) meaning that the factors that cause lung cancer in patients at Batara Guru Hospital of 
Belopa are sex, smoking habits, and genetic history. With the interpretation for the sex variable and 
the smoking history variable, it has a positive correlation, so if there is a smoking history of lung 
cancer, the higher the probability that a person can suffer from lung cancer. Meanwhile, the genetic 
history variable is negatively correlated, so if a person does not have a genetic history of lung cancer, 
the lower the probability of a person suffering from lung cancer.  

4. Conclusion 
Based on the analysis and discussion of the factors that cause lung cancer in patients at Batara Guru 
Hospital of Belopa using PCA and Factor Rotation as a research method, it produced a new set or one 
of the factors causing lung cancer at Batara Guru Hospital of Belopa which includes sex variables (X2) 
with details of 13 male lung cancer patients and 3 female lung cancer patients, smoking history 
variable (X4) with details of 14 lung cancer patients actively smoking and 2 lung cancer patients 
passive smoking, and genetic history variable (X6) with details of 3 lung cancer patients having a 
genetic history and 13 lung cancer patients having no genetic history. The naming of this factor is 
subjective and there are no absolute provisions regarding the naming (identity). These factors are 
named internal factors with the interpretation for sex variables and smoking history variables have a 
positive correlation, so if there is a history of smoking on lung cancer, the higher the probability that a 
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person can suffer from lung cancer. Meanwhile, the genetic history variable is negatively correlated, 
so if a person does not have a genetic history of lung cancer, the lower the probability of a person 
suffering from lung cancer. 
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Abstract. This study aims to determine the application of the geomagnetic method in identifying 
subsurface rocks in the Lagaligo Stadium, Palopo City. The method used is the geomagnetic 
method with a survey area measuring 50 x 40 m which is divided into five lines. The distance 
between stations measures 5 m. In this research, there are 43 measurement stations. The 
geomagnetic method can be used to identify subsurface rocks by following several stages, 
including total magnetic anomaly mapping, IGRF correction, daily variation correction, residual 
magnetic anomaly mapping and upward continuation at a elevation 10 m. The obtained magnetic 
value ranges from -4,900 nT to -2,300 nT which is interpreted as a diamagnetic rock that has low 
(negative) susceptibility such as sand, clay.  
 
Keywords: geomagnetic,  subsurface rocks 

 
1. Introduction 
Geophysics is a branch of physics that studies the application of physics to understand the physical 
properties of the earth. The study area of this science is below the earth's surface. It is often said that 
geophysics is a combination of two disciplines, namely geology and physics. In physics there are several 
properties possessed by materials such as density, susceptibility, resistivity, conductivity, speed of wave 
propagation and so on. These physical properties are also owned by rocks as a constituent of the earth's 
crust. For this reason, several kinds of geophysical methods were born to measure the physical properties 
of rocks. Some of the known geophysical methods include the geoelectric method studying the electrical 
properties of rocks, the geomagnetic method measuring the magnetic properties (susceptibility) of rocks, 
the gravity method studying the density of rocks, the seismic method studying the propagation of waves 
in rock layers and much more. 
One of the geophysical methods mentioned above is the geomagnetic method. This geomagnetic method 
can be used as a vehicle to determine the subsurface rock layers. The instrument used in geomagnetic 
measurements is called a magnetometer. This method is very suitable for identifying rocks containing 
metals such as iron ore[1]. In addition, this geomagnetic method is also widely used to identify rock 
reservoirs in hot springs[2]. In the field of archeology, geomagnetic methods are often used to identify 
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subsurface rocks suspected of being buried temple rocks[3]. In residential areas, geomagnetic methods are 
often used to identify the presence of pipes embedded below the surface[4]. 
Based on these things, it can be seen that this geomagnetic method has often been used to identify the 
subsurface for various purposes. For this reason, on this occasion, the author will conduct a study entitled 
"Identification of Subsurface Rocks in the Lagaligo Stadium Area of Palopo City Using Geomagnetic 
Methods". 

2. Methodology 
To acquire field data in a geomagnetic survey, the following equipment is required: Fluxgate 
Magnetometer, Global Positioning System (GPS), Meter, digital clock, writing instruments, camera. 
The acquisition of geomagnetic data starts from determining the position of the base station and 
measuring mobile station in the form of a grid measuring 5x5 m. Next, measure the daily variation at the 
base station and the magnetic field at the measurement points for track A. After the measurement on track 
A is complete, take measurements of the magnetic field at the measurement stations for the next track[5]. 

 

 

 

 

 

 

 

 

 

 
Figure 1. Geomagnetic data acquisition 

 
Data processing and analysis is carried out entirely using computer software. Determine the IGRF 
correction price (TIGRF) at the measurement point by inputting the position (latitude, longitude, and 
altitude above sea level) and the year of measurement with the IGRF10 NGDC program. The results of 
field measurements are corrected with the data of the main magnetic field of the earth IGRF (International 
Geomagnetic Reference Field) where measurements are made. 

1. Create a total magnetic map using the Surfer software software. 
2. Correcting daily variations and IGRF correction. 
3. Calculate and map residual magnetic anomalies. 
4. Upward continuation 10 m . 
5. Interpretation 
Regional structural interpretation can be made from the total magnetic map by grouping it into a typical 
simple geometric shape such as a circle shape, which describes the possible occurrence of hydrothermal 
activity in the area. The linear form of magnetic anomalies is generally caused by dyke, sill or iron 
formations. Wide anomalous paths with intricate patterns are usually a feature of volcanic rocks such as 

BS 
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lava, schist and others. A magnetic pattern that suddenly breaks indicates a possible fault. Variations in 
magnetic response can be used to distinguish the overburden[5].  

3. Result and Discussion 
Subsurface identification by geomagnetic method using a magnetometer. Field data acquisition was 
carried out in 5 lines in the direction of Northeast-Southwest. Measurements of the earth's magnetic field 
were carried out at 43 points. In addition to measurements at the mobile station, measurements are also 
carried out at the base station to measure daily variations. At this base station, the earth's magnetic field is 
measured every 1 minute interval. The results are then plotted in the form of a graph to determine the 
magnitude of the variation in the results in these measurements. The measurement results then go through 
a data analysis process with stages, namely mapping the total magnetic field, correction of the main 
magnetic field, correction of daily variations and mapping of the residual magnetic field. 

 
 

Figure 2. Total magnetic anomaly map La Galigo Stadium Area 
 
The results of this mapping obtained a total magnetic value range of 24,000 nT-44,000 nT. There is a total 
magnetic anomaly which is shown in the form of low contour (purple) closure. The value of the magnetic 
anomaly is the accumulation of the main magnetic field of the earth generated by the earth's core and the 
influence of the daily variation of the magnetic field due to solar activity. These two magnetic fields are 
removed by correcting for the total magnetic field. The first correction is the IGRF correction to remove 
the magnetic field originating from the earth's core and the daily variation correction to eliminate the 
influence of the magnetic field originating from the sun. 
Correction of the earth's main magnetic field using Magnetic Field Calculators. This calculation is done 
online at https://www.ngdc.noaa.gov/geomag/calculators/magcalc.shtml#igrfwmm. This magnetic field is 
calculated using the latest World Magnetic Model (WMM) or the International Geomagnetic Reference 
Field (IGRF) model. 
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Table 1. IGRF correction calculation results using the main field calculator 

Model 
Used: IGRF2020 

      
Latitude: 3.007250556° S  

     
Longitude: 120.1943172° E  

     
Elevation: 20.0 m  Mean 

Sea Level 
 

     
   

     

Date 

Declination Inclinatio
n 

Horizontal 
Intensity 

North Comp East 
Comp 

Vertical 
Comp Total Field ( + E  | - W ) ( + D  | - 

U ) 
(+ N  | - S) (+ E  | - W) (+ D  | - U) 

12/22/2018 0.6103° -21.9301° 39,047.3 nT 39,045.1 nT 415.9 nT -15,720.8 nT 42,093.2 nT 

Change/year -0.0786°/yr 0.0879°/yr 22.8 nT/yr 23.4 nT/yr -53.3 nT/yr 60.4 nT/yr -1.4 nT/yr 
 

Based on the table above, the declination angle value at the study site is 0.6103o with a change of -
0.0786o/year, the inclination angle is -21.9301o with a change of 0.0879o/year, the horizontal intensity is 
39.047.3 nT with a change of 22, 8 nT/year, the northern component is 39,045.1 nT with a change of 23.4 
nT/year, the eastern component is 415.9 nT with a change of -53.3 nT/year, the vertical component is -
15,720.8 nT with a change of 60, 4 nT/year and a total field of 42,093.2 nT with a change of -1.4 nT/year. 
This total magnetic field value is the correction value for IGRF correction. 

 

Figure 3. Residual magnetic anomaly map La Galigo Stadium Area 
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From this magnetic anomaly map, the magnetic value ranges from -18,000 nT – 2,000 nT. Here there is 
an anomaly in the form of a pair of positive negative contour closures. The positive anomaly has a 
magnetic value of 0 – 2,000 nT (red) while the negative anomaly has a value of < 0 nT (purple). In 
addition, there are also small contour closures around the main anomaly. This indicates that the 
magnetism is still mixed with the magnetism around the location (noise) or is still affected by shallow 
magnetic effects so that it is still difficult to interpret. To eliminate this effect, the next step is carried out, 
namely upward continuation. 

 

Figure 4. Magentic anomaly map Uptinuation 10 m La Galigo Stadium Area 

The next stage is upward continuation. The purpose of doing upward continuation is to reduce the effect 
of a very shallow source, localize the object causing the anomaly, and simplify the contour so that local 
anomalies are obtained. The higher the lifting, the more the influence of shallow anomaly sources will be 
minimized and vice versa. The upward continuation process was carried out using Magpick software at a 
height of 10 m. The results of the upward continuation can be seen in the following figure. 
This continuity process simplifies the contours on the previous map so that only a pair of large anomalies 
with magnetic values of -4,900 nT to -2,300 nT remain. Seeing that the resulting anomaly is a negative 
anomaly, the rock structure in the study area consists of diamagnetic rocks that have low (negative) 
susceptibility. 
The results of the upward continuation at a height of 10 m provide important information about the 
subsurface constituent rocks of the study site. Based on the map in Figure 12, it can be seen that there are 
two large contour closures that have very low magnetic values. a pair of large anomalies with magnetic 
values of -4,900 nT to -2,300 nT. Seeing that the resulting anomaly is a negative anomaly, the rock 
structure in the study area consists of diamagnetic rocks that have low (negative) susceptibility. 
From the appearance of the surface in the field, it can be seen that the constituent rocks at the study site 
are alluvial deposits. This alluvial deposit is a non-metallic material so it has a negative susceptibility 
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value. This alluvial deposit consists of sand and clay material. This is also supported by the location of 
Palopo City which is the place where several rivers flow that carry material or sediment from the 
mountains in the western part of Palopo City. 

4. Conclusion 
Based on the discussion that has been carried out, it can be concluded several things as follows: the 
geomagnetic method can be used to identify subsurface rocks by following several stages, including 
mapping total magnetic anomalies, IGRF correction, daily variation correction, mapping residual 
magnetic anomalies and upward lifting at an altitude of 10 m. The magnetic value obtained ranges from -
4,900 nT to -2,300 nT which is interpreted as diamagnetic rocks that have low (negative) susceptibility 
such as sand, clay. 
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Abstract. The conformational changes of protein-protein complex become an important 
phenomenon for understanding the stability of the binding between proteins. The crystallog- 
raphy structure for protein complex has significantly increased for the last few years. Thus, 
theoretical study on protein complex is strongly concentrated to study the molecular inter- action 
including the stage of reaction mechanism in living cell. In this study, we investigate the stability 
of plastocyanin in complex with cytochrome f (Pc-Cyt f complex) by all-atom molecular 
dynamics (MD) simulations. The conformational changes between complex are identified to 
know the orientation pose during the transfer electron. From our calculation, we show the RMSD 
of complex which represents the stability of the complex. Further, we have also presented some 
snapshot structures in respect to the position of proteins and have been summarized in this letter.  

1. Introduction 

The development of computational investigation on protein-protein and protein-ligand interactions has 
widely extended to obtain the molecular reaction in atomic level [1–4]. In this present letter, we 
investigate plastocyanin with cytochrome f (Pc-Cyt f ) complex interaction in relation to the stable state 
of those complexes. Pc-Cyt f complex is one of a crucial protein in photosynthesis process. This complex 
relates to the transport electron in photosystem I. The tertiary structure of the complex has been solved 
by some groups [5–8]. In the active site, PC and Cyt f contain cupper and iron metals, respectively. In 
experimental analysis, Pc-Cyt f complex has the short- lived and weak reaction [9–11]. Also, several 
mutation of plastocyanin to obtain the reaction rate in reduction state has been reported [12].  

 
From viewpoint of the theoretical investigations, the hydrophobic and the electrostatic inter- actions of 
the Pc-Cyt f complex have been investigated to know the possible conformation of the complex during 
oxidation-reduction process [10, 11]. In the paper presented by Isman and co- workers, the authors 
estimate he binding free energy of the complex between plastocianin and Pc-Cyt f complex before and 
after the electron reaction in relation to the association/dissociation process [1]. The concept of the 
molecular crowding effects of the hydrophobic interaction in electron transfer has been investigated by 
Nakagawa and co-workers. The result is a good corre- sponding with the experimental data [13]. 
Therefore, It is interested to understand the phenomena in respect to the interaction between these 
proteins.  

In this research, all-atom molecular dynamics simulation is performed to understand the inter- action of 
Pc-Cyt f in relation to the conformational changes during equilibrium point. We discuss the dynamical 
structure of the complex between plastocianin and cytochrome f in relation to the stability of the complex 
along simulation.  
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2. Method and Model 

2.1 Model for MD simulation  

The structure of Pc-Cyt f complex by X-ray analysis is retrieved from the PDBb database (PDB ID: 
1TKW) [14]. The total number of residues, i.e, 99 amino acids, are identified in plastocianin, one metal 
of Cu2+ ion in the active site. Meanwhile, 252 amino acid residues including a heme group and Fe2+ ion 
in the active site are found in cytochrome f. The tertiary structure of plastocyanin in complex with 
cytochrome f is shown in Figure 1.  

 

 
Figure 1: The tertiary structure of Pc-Cyt f complex. 

2.2 Simulation condition  

MD simulation of Pc-Cyt f complex has been performed. The force field is applied for the protein 
molecule defined by The AMBER14 [15]. The TIP3P water models [16] containing 21081 water 
molecules are added in a 97.001 × 90.572× 85.667 A ̊ 3 periodic box then, 5 Na+ ions are added to 
neutralize the whole system. The total number of atoms in the system is 68,654 atoms. Particle Mesh 
Ewald (PME) algorithm is applied to the electrostatic interaction and the SHAKE algorithm is used to 
constrain the hydrogen atoms. The switching cutoff distance and the time step are set 10 A ̊ and 2 fs for 
all simulations.  

 

Figure 2: The RMSD value of PC and Cyt f during the simulation 

For the energy minimization of the system, we employ two protocols: constraint on the position of the 
heavy atoms of plastocyanin, cytochrome f and Na+ ions then minimization without any constraint. 
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NVT-constant simulation for 60 ps is carried out where the temperature is increased until reaching 300 
K. The temperature at 300 K and pressure 1 atm are kept using the Langevin thermostat and isotropic 
position scaling algorithms, respectively. Further, the system with the NPT ensemble is performed for 7 
ns. All MD simulations are carried out by Amber 16 packages [17]. The trajectories of MD simulation  

3. Result and Discussion 

In order to investigate the stability of protein complex in solvent model, we perform all-atom MD 
simulation on Pc/Cyt f . In this section, We calculate the RMSD to find the equilibrium state for both 
proteins. Also, we discuss the conformational changes in respect to the location interaction of 
plastocyanin in the region of cytochrome f .  

 

 

(a) 

 

 

(b) 
Figure 3: (a) The distance between the center of mass of plastocianin and cytochrome f and (b) the 
distance between Cu ion in plastocianin and Fe ion in cytochrome f .  

For checking the stable structure of protein complex, we estimate the root-mean-square devia- tion 
(RMSD) value defined in equation 2.1 for both plastocyanin and cytochrome f . In Figure 2, we show 
the time evolution of the RMSD value which is obtained from the MD simulation of plas- tocyanin and 
cytochrome f . We observe that small fluctuations are occurred during simulation for those proteins. 
These proteins may reach the equilibrium state by moving some atoms of protein for structural 
rearrangement at the interface of their structures. From Figure 2, we observe that the RMSD value of 
plastocianin achieves the equilibrium state at 2 ns. The structure of cytochrome f by RMSD analysis 
fluctuates from 2 to 3 A ̊ until reaching the equilibrium state.  
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Figure 4: The conformation of PC/Cyt f complex during the simulation 

Figure 3(a) shows the fluctuation of the distances between the center of mass (RCM) of plas- tocyanin 
and cytochrome f. We obtain the average value of RCM of plastocianin in complex with cytochromef 
for the last 1.5ns is around 28.99 Å. In the Pc-Cyt f structure by X-rayanalysis, the distance between the 
centers is about 26.1 A ̊ [14]. In Figure 3(b), we show the fluctuation of the distance between the metal. 
The distance between the metals in the complex structure for the last 1.5ns is around 15.4 Å 
.In experimental analysis, the distance between metals of cupper and iron in the complex structure is 
about 13.7 Å [14]. The results suggest that the structure obtained by present simulation is a good 
corresponding with the experimental evidence.  
Figure 4 shows the conformational changes of plastocyanin and cytochrome f in several simulation 
times. In time 0-ns and 2-ns of the complex, the snapshot structure looks similar with X-ray structure 
shown in Figure 1. Meanwhile, for the time 4-ns and 6-ns, the structure of plastocyanin involves small 
rotation. This indicate that PC move to the other position to form a stable structure. From this results, 
we can see that the complex exists with the stable conformation where the PC is still bounded to the site 
chain of cytochrome f .  

4. Conclusion  

In this study, we have performed all-atom MD simulations of plastocianin in complex with cy- tochrome 
f . RMSD value corresponding to the proteins is estimated. Also, the distances between proteins 
including the atom metals have been calculated. From our simulation, we find the the distance between 
metals is good agreement with experimental data. Further, we have discussed the correlation between 
the conformational changes and the stabilty of Pc-Cyt f complex to under- stand the interaction of Pc-
Cyt f complex in redox reaction by presenting some snapshot structure along simulation. For the future 
work, we will estimate the binding free energy for the protein complexes to examine the crucial positions 
of the PC in the site chain of Cyt f .  
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Abstract. Bioplastics have been synthesized from sago pulp starch with the addition of 
bentonite fillers and glycerol plasticizers using the sol-gel method. Various bioplastic samples 
have been synthesized with varying concentrations of bentonite filler/plasticizers of 3%/25 %, 
6%/25 %, 9%/25 %, 12%/25 % (w / w). The solvent that used are aquades and acetic acid 2 % 
with reaction temperature between 80-90 oC. The results showed that the addition of bentonite 
and glycerol fillers could increase the water resistance properties of bioplastics, but it would 
decrease with increasing bentonite concentration. This is confirmed by the results of the water 
uptake test which has increased, as well as the FTIR results showing an increase in the peak 
intensity of the -OH group originating from water molecules trapped in the cavity of the 
bentonite structure.The highest water resistance properties of 87% were obtained in bioplastics 
with bentonite / glycerol 3% / 25%, while the lowest water resistance properties were 83% in 
the addition of 12% bentonite. The highest bioplastic biodegradability was 0.009 mg / day at 
the addition of 12% bentonite with an estimated degradation duration of 33 days. 

1. Introduction 
Plastic is a polymer material that has an important role in meeting human needs, one of which is 
packaging. The plastic packaging that is commonly used today is a synthetic polymer type plastic 
made from petroleum, such as polyethylene (PE) and polypropylene (PP). This type of plastic is 
strong, lightweight, and stable but difficult overhauled by microorganisms, so when in the 
environment will be a very serious problem [1]. Based on data submitted by the Indonesia Solid Waste 
Association (InSWA) in 2014, Indonesia produced more than 5.4 million tons of plastic waste per 
year, with a percentage of 14% of the total waste production in Indonesia. The plastics used today are 
synthetic polymers from petroleum raw materials which are limited in number and cannot be renewed. 
Thus, it is necessary to have an alternative plastic material obtained from materials that are easily 
available and available in nature in large quantities but are able to produce products with the same 
strength as synthetic plastics.  
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The development of biodegradable plastics or bioplastics that can be degraded by microorganisms 
such as bacteria and fungi is one approach to solving the problem of plastic waste [2]. Naturally, 
bioplastics can be easily degraded either through attack by microorganisms or by solar radiation. 
Bioplastics can be obtained by mixing starch with cellulose, gelatin and other types of biopolymers 
which can correct the shortcomings of starch-based plastics [3]. One of the materials that is easily 
broken down by microorganisms is starch. Apart from being easily biodegradable, starch comes from 
renewable natural resources, universally and has an affordable price. Therefore, starch is a promising 
material to combine with reinforcement and fillers to form polymer biocomposites. Starch can be 
obtained from various plants, one of which is sago pulp. Sago waste contains 65.7% starch, 14.8% 
crude fiber, 1% crude protein and 4.1% ash [4]. 

Many bioplastics made from sago waste have been developed, but their performance as a 
packaging still has several weaknesses, especially in terms of resistance to water and heat. Therefore, 
it is necessary to modify it by adding fillers which have good mechanical properties. The addition of 
fillers will have an impact on increasing the hardness, ease of processing, and easier to degrade [5]. 
One type of material that is widely studied as a filler is Bentonite. Bentonite is a type of clay that has 
the ability to spread between layers widely and has fairly good mechanical properties. in addition, 
bentonite has good compatibility properties with other materials. Because of these properties, 
bentonite can be processed into a composite with other polymers such as starch. Therefore, in this 
study, bioplastics will be synthesized from sago dregs starch as a matrix and bentonite as a filler. 

2. Method 
2.1 Preparation of Starchs 
The starch that has been previously extracted from the wet sago dregs is dried for 3 days. after that the 
starch is sieved using an 80 mesh sieve, then weighed and put into the container. 
2.2 Manufacture of Bioplastics  
The manufacture of sago starch-based bioplastics begins with weighing 10 g of starch, 0.3 salt of 
bentonite, 0.6 g, 0.9 g, and 1.2 g. Then sago starch, bentonite and glycerol are added to the container 
and 100 mL of distilled water are added. then the mixture was added with 3 mL of glacial acetic acid 
as a solvent. Furthermore, the solution is stirred using a magnetic stirrer for 15 minutes to form a 
homogeneous mixture. The solution is then heated at a temperature of 70 oC for ± 4-5 minutes until a 
gel is formed. The heated sample was then poured into a plate and dried for 2 days at room 
temperature. 
2.3 FTIR Analysis 
Characterization of functional groups was carried out using the FTIR spectrum by taking into account 
the wave number and intensity. The FTIR spectrum was recorded using a spectrophotometer at room 
temperature. The sample in the form of film is placed into a set holder and then the appropriate 
spectrum is searched. 
2.4 Water Resistance Test 
The hydrophobicity test was started by cutting the plastic with a size of 3x3 cm, then weighing the 
bioplastic sample weight (Wo). then the bioplastic sample is put into a container containing 40 mL of 
distilled water for 3 minutes. Furthermore, the sample is taken and dried using a tissue and the final 
weight is weighed to obtain the percentage of water absorbed. Water uptake is calculated by the 
equation:  

Water uptake % = !"!#
!#

	𝑥	100	% 

where : w = the sample weight after immersed in water,  
             wo = the initial weight of the sample 

 

Then the percent water absorbed is calculated in the following calculation to get the percent of 
hidrofobicity.  
    Water resistance =100 – water absorption (%) 
 
2.5 Biodegradability Test 
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Degradation testing aims to determine the rate of degradation of the sample with various variations so 
that it can be predicted how long it will take for the sample to be decomposed by microorganisms in 
the soil. Soil biodegradation test was carried out using the soil burial test method. Bioplastic samples 
were dried, cut with a length and width of 3x3 cm, then weighed until a constant weight was obtained 
as the initial weight (W1). Each sample was planted in the soil and observed every five days (for 15 
days) and cleaned the sample from the soil and then dried it to dry and weighed until a constant weight 
was obtained (W2). The percentage of bioplastic biodegradation is indicated by the value of weight lost 
of the sample after stockpiling which is calculated by the following equation: 
     % weight lost = !$"!%

!$
 x 100% 

Where : Wi = mass of the sample before biodegradation,  
  Wf = mass of the sample after biodegradation 

3. Result and Discussion 

3.1. Result of Manufacture Bioplastics 
Figure 1 shows that a photo of a bioplastic that has been produced from the basic ingredients of sago 
dregs starch and bentonite with the addition of glycerol plasticizer. Bioplastics produced in each 
treatment P1 (3 % bentonite), P2 (6 % bentinote), P3 (9 % bentonite), P4 (12 % bentonite) are in the 
form of sheets that are brown in color and have a rough, bubbly and elastic surface. the rough surface 
of the bioplastic is affected by the speed of stirring. if the stirring is faster, the solution will be 
homogeneous quickly and the bonds between the components of the bioplastic are getting stronger. If 
the density of the bioplastic sample is higher, the number of pores or cavities in the bioplastic sample 
is getting smaller, so that the mechanical properties are higher [6].  
 

 
                    (a)                         (b)                            (c)                             (d) 
 Figure 1. (a) P1 (3 % bentonite), (b) P2 (6 % bentonite), (c) P3 (9 % bentonite),  

(d) P4 (12 % bentonite)  
 

The resulting bioplastic is elastic, this is due to the addition of glycerol which acts as a plasticizer. 
Plasticizers are organic solvents with high boiling points that are added to hard or stiff resins so that 
the accumulation of intermolecular forces on the long chains will decrease, as a result of which 
flexibility, softening and elongation will increase. Therefore, it will affect the physical properties and 
mechanisms of the film such as elasticity, hardness, electrical properties, flow temperature, glass 
transition temperature and soon [7]. 

3.2 Result of FTIR Analysis 
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Figure 2. FTIR Spectra before biodegradation process 

 
 
Figure 3. FTIR Spectra after biodegradation process 
 

Based on Figures 2 and 3, it can be seen that the spectrum of FTIR analysis results is almost the same, 
the results show the appearance of OH hydroxyl groups in the 3417.86 cm-1 and 3421.72 cm-1 
absorption areas with a strong intensity in the stretching area derived from starch. Reinforced by the 
appearance of the C = O group attached to the ester with an absorption area of 1797.66 1745, 58 cm-1 
and 1793, 80 cm-1 1739, 79 cm-1 appearing at moderate intensity in the fingerprint region that comes 
from the reaction between starch and glycerol. The OH groups at 2360.87 cm-1 and 208.96 cm-1 
absorption indicated the presence of acetic acid. The presence of these two functional groups forms 
degradable bioplastics. The presence of a carbonyl (CO) functional group from esters in bioplastic 
materials causes the bioplastic material to still be degraded, this is due to the nature of ester which is 
polar and soluble in water. 

3.3 Water Resistance Test Result 

Table 1 shows the water resistance test results of the bioplastic samples. These results indicate that the 
addition of bentonite filler has a significant effect on the water resistance properties of bioplastics as 
evidenced by the percentage of water resistance reaching ± 80% on average. Based on the research, the 
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value of absorption and water resistance of each treatment is different. In treatment (P1) water 
absorption capacity was 13% with water resistance of 87%, (P2) water absorption capacity was 13% 
with water resistance of 87%, (P3) water absorption capacity was 14% with water resistance of 86% 
and (P4) 17% water absorption with water resistance of 83%. The higher the water absorption of a 
sample, the lower the level of bioplastic resistance to water. Conversely, if the absorption rate is low, 
the level of bioplastic resistance to water will be even greater. 

  Table 1. Result of water resistance test  
Variasi Berat awal  

(Wo) (g) 
Berat setelah  

perendaman (W) 
(g) 

Penyerapan  
air (%) 

Hidrofobisitas 
(%) 

P1 0,367 0,417 13 87 
P2 0,395 0,447 13 87 
P3 0,405 0,465 14 86 
P4 0,370 0,436 17 83 

 In this study, the water resistance value for all concentrations did not meet the standard (SNI) of 99%. 
This is probably due to the weak interaction of the molecular bonds between the polymer and the filler 
so that the water absorption capacity increases, because if the interaction between the intermolecular 
bonds decreases, nothing will hinder the rate of water vapor transmission in the edible film matrix. 

3.4 Biodegradability Test Result 

The biodegradation test was carried out under aerobic conditions with the help of bacteria and fungi 
found in the soil. The method used was the soil burial test method, namely the method of planting 
samples in the soil. Samples in the form of a bioplastic film were implanted in the soil placed in a jar 
and observed every five days for 15 days. 

 

Figure 2. Graph of the results of the bioplastic biodegradability test 
 

Based on the graph above, it can be seen that the bioplatic sample has undergone different mass 
changes from each sample. The longer the burial time of the bioplastic sample, the more degradation 
that occurs. The best degradation from the research that has been done occurred in treatment (P4) with 
the highest degradation on day 5 by 15%, then it increased on day 10 by 19% and on day 15 increased 
even more with a percentage of 38%. This shows that bentonite filler has an effect on degradation of 
bioplastics. The more bentonite filler is used, the higher the degradation rate. The addition of fillers 
will have an impact on increasing hardness, ease of processing, and easier to degrade [8]. The rate of 
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degradation is also influenced by plasticiezers. The plasticizer used in this study is glycerol. The more 
glycerol added, the easier it will degrade. Glycerol has hydrophilic properties that affect chain strength 
and the high inter-chain forces of hydrogen bonds between hydroxyl groups on the chain which cause 
bioplastics to easily interact with microbes in the EM4 solution [9]. The process of degradation is 
naturally influenced by the placement of the sample, sunlight, humidity, or the role of the 
microorganism itself. This irregular damage shows that soil microorganisms also affect the 
degradation of the bioplastic samples produced [10]. 

4. Conclusion 
Bioplastics can be synthesized from sago dregs starch and bentonite clay with the addition of glycerol 
as plasticizers. The results of water resistance testing indicate that the addition of bentonite has a 
significant effect on the mechanical properties of bioplastics in holding water. Bioplastics with the 
highest water resistance of 87% were obtained in bioplastics with the addition of 3% and 6% 
bentonite. 3. The best biodegradability occurs in bioplastics with 12% bentonite. The higher the 
bentonite filler concentration, the higher the biodegradability of the bioplastics. 
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 Abstract. This study aims to determine the levels of alkaloids compound in the extract of Akar 
Bulu(Merremia vitifolia) leaves. The leaves of M.vitofilia are widely used by the people of 
Luwu (South Sulawesi) to treat wounds in diabetics. Stages in this work include sample 
preparation (collection, drying and sieving); ethanol maceration, evaporation and UV-Vis 
Spectrofotmetry analyzing. Extraction of the chemical content of the leaves of M.vitifolia was 
carried out by maceration method using 96% ethanol 1600 mL. Determination of alkaloid 
levels in the ethanol extract of M.vitifolia leaves using the UV-Vis spectrophotometer method 
at a maximum wavelength of 345 nm. The results showed that the alkaloid content of 
M.vitifolia leaves was 9.51 mg/g. 

 
 *sukarti.atthy@gmail.com  

 
1.Introduction 
 Indonesia's tropical forest area has the second highest biodiversity in the world after Brazil. 
Indonesia have more than 20,000 types of medicinal plants, but only 1,000 have been recorded and 
only 300 types have been used for traditional medicine. With the development of the times, various 
types of diseases cause some people to be bored with consuming synthetic drugs, so that the 
enthusiasm to explore natural medicines, known as herbal remedies, arose again. At this time, the 
tendency of people to return to nature makes plants have high economic value, however, the problem 
that must be of concern to the current government is how to ensure that herbal-based drugs have 
measurable quality and are able to support health [1]. 

One of the plants that often used by Indonesian people, especially in the area of South Sulawesi, 
Luwu district, is commonly called Bilajang Bulu (Merremia vitifolia). Bilajang extract is believed by 
the local community to reduce blood sugar levels and is used as a medicine to speed up the recovery of 
a diabetic patient's injury. The people of Mamuju (West Sulawesi) also believe that bilajang Bulu 
(Merremia vitifolia) can cure malaria, therefore a phytochemical test has been carried out on the 
bilajang Bulu plant (Merremia vitifolia). Based on research by Sukarti [2], it shows that the stems and 
leaves of bilajang Bulu contain secondary metabolites, one of which is alkaloids. 

Alkaloids are compounds that can be used as anti-diabetes, anti-diarrhea, and anti-malaria. 
The usefulness of alkaloid compounds in the field of pharmacology and medical science, namely, has 
a role to stimulate the nervous system, raise or lower blood pressure, and fight against microbial 
infections so that the number of alkaloid compounds in a plant affects the benefits of these plants [3]. 
Until now there has been no research discussing alkaloid levels in feather bilajang, therefore this study 
aims to analyze the alkaloid levels in the ethanol extract of Bilajang Bulu (Merremia vitifolia) leaves 
using a UV-Vis spectrophotometer. 
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Based on the results of phytochemical tests for secondary metabolites on the stems of M. 
vitifolia, it is known that they contain steroid and alkaloid compounds, while the leaves have a positive 
test on phenolic compounds, flavonoids, saponins, steroids, alkaloids, and caratenoids [2]. The 
flavonoid content of M. vitifolia was 163.4 mg [4]. It has been Reported that one of the plants related 
to M. vitifolia, namely, M. peltata. Phytochemical test results of M. peltata ethanol extract showed the 
presence of flavonoids, steroids, alkaloids and tannins which have pharmacological functions, namely, 
as antioxidants, free radical scavengers, and active antimicrobials [5]. M. Peltata (L) Merr or known 
by the regional name Aka lambuang is a traditional medicinal plant belonging to the Convolvulaceae 
family, which is used by the community to treat various diseases, especially diarrhea and skin wounds 
[6]. 

 
2. Experimental Method 
2.1 Materials 

The materials used in this study were BCG (Bromocressol green) ethanol 96% aquades, 
phosphate buffer Ph 7, berberine chloride HCl 0.02 N, NaOH, and M. vitifolia leaves collected from 
Binturu village, Wara Selatan subdistrict, city. Palopo. 

 
2.2 Instrumentation 

The instruments used in this study were a rotary evaporator, UV-Visible spectrophotometer and 
a blender. 
 
2.3 Procedure 
2.3.1. Sample Preparation 

The leaves of M. vitifolia which have been collected as much as 5 kg are cleaned and then dried without 
exposure to sunlight. Furthermore, the leaves of M. vitifolia were mashed using a blender and then sieved into 
powder (simplicia) and obtained 500 grams of simplicia, then stored in a container and ready to be extracted 
 
2.3.2. Extraction Stage 

500 grams of Bilajang Bulu (Merremia vitifolia) leaf powder, macerated with 96% ethanol. 
During the maceration process, it stirred for 3 hours. Maceration carried out once until the alkaloid 
was completely extracted. 

 
2.3.3. The alkaloid level analysis stage 

The alkaloid level analysis stage was carried out using the UV-Vis spectrophotometer method. 
The following are the stages of analyzing alkaloid levels in Bilajang Bulu [7]. 
a. Determination of wavelength 

The standard solution of berberine coride with a concentration of 100 ppm is pipette 1 mL and 
put in a beaker glass then added with 0.5 mL of phosphate buffer pH 7 and 5.0 mL of BCG solution, 
then the absorbance is determined at 200-800 nm 
b. Standard curve determination 

The standard solution of berberine chloride with a concentration of 100 ppm each is taken 0.5; 
1; 1.5; 2; and 2.5 mL then put into a test tube added with 0.5 mL of phosphate buffer pH 7 and 5.0 mL 
of BCG solution, then observed the absorbance at maximum wavelength and stability time. 
c. Alkaloid level determination 
A total of 10 mg of ethanol extract of Bilajang Bulu leaves were dissolved in 50 mL of 0.2 N HCl. 
Stirring was carried out with a magnetic stirrer then 2 mL of 0.1 N NaOH was added. The bilajang 
Bulu leaf extract solution was put into a test tube as much as 3 mL then added with 5 mL of phosphate 
buffer pH 7 and 5 mL of BCG solution, then observed the absorbance results at the maximum 
wavelength resulting from the maximum wavelength treatment. 
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2.3.4. Data Analysis 
The analysis in this study were the result of the UV-Vis spectrophotometer analysis by entered 

the absorbance of the sample into the regression equation obtained from the calibration curve to obtain 
alkaloid levels. 
 
              y = ax + b 
 
      Note: y: Absorbance of the sample 
               A: Slope 
               x: Concentration of the sample (from the instrument) 
 
3. Result and Discussion 
3.1 Results of sample preparation 

The sample used in this study was 5 kg of fresh leaves of bilajang Bulu (Merremia vitifolia) 
taken from the Binturu Village, Wara Selatan District, Palopo City. The sample washed with clean 
water to carried out and remove impurities in the Akar Bulu leaves. After that the leaves of the feather 
bilajang dried to remove the moisture content. The dried and brown leaves were mashed to obtain a 
powder sample. Pollination carried out to reduce the sample size so that when extracting the sample 
and the solvent can react quickly. If the sample size was large, the surface area will be smaller, on the 
other hand, if the sample size was small, the surface area will be bigger [8]. The results of sample 
preparation obtained a fine powder sample of 500 grams. 

 
3.2 Extraction Results with Ethanol 

The results of the extraction of alkaloid compounds in Bilajang Bulu leaves were carried out by 
weighing the sample powder as much as 500 grams, then macerated using 96% ethanol for 2x 24 
hours which was then macerated again for 1x 24 hours so that the ethanol extract was obtained as 
much as 1600 mL. The results of the Bilajang Bulu leaf sample extraction are shown in Table 1. 
 

Table 1.The results of maceration of leaves of Bilajang Bulu (Merremia vitifolia) simplicia 
 
 
 
 
 
 
 

 
 
The alkaloid compound extraction method used maceration by immersing the fine simplicia 

powder in a solvent. The principle of maceration is that the solvent will penetrate the cell wall so that 
the active substance will be dissolved as a result of the high concentration difference that will be 
pushed out of the cell [7]. Simplicia placed in a jar with the solution of the predefined sprays, then 
occasionally stirred and closed tightly so that the solvent enters the entire surface of the simplicia. The 
yield stored and protected from direct light to prevent reactions catalyzed by light or discoloration. 
The maceration time is generally 3-5 days, after which the balance between the extracted material on 
the inside of the cell and the outside of the cell has been achieved, with stirring it guaranteed that the 
balance of the extracted substance concentration were faster in the liquid because the idle state during 
maceration causes a decrease in the transfer of the active ingredient. 8] 
 
3.3 Analysis of alkaloid levels using Uv Vis 
3.3.1 Maximum Wavelength 

The maximum wavelength of alkaloids obtained using a UV-Vis spectrophotometer was carried 
out by measuring 100 ppm berberine chloride at a wavelength of 200-400 nm. Based on the research, 

 Sampel 
(gram) Repeat Maserat Filtrate 

  
500 

I 
 

II 

2400 
 

800 

1200 
 

400 
Total 500  3200 1600 
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it was found that the maximum wavelength of berberine chloride is 345 nm. The results of the 
maximum wavelength can be seen in Figure 1. 

 
 
 
 
 
 
 

 
Figure 1. The maximum wavelength of berberin chloride 

3.3.2 Standard Curve Creation 
The standard curve in this study aims to connect the concentration of berberine chloride with the 

absorbance of each concentration variation. Several variations of the concentration of berberine 
chloride used include, 0 ppm 5 ppm 10 ppm 15 ppm 20 ppm and 25 ppm. The absorbance of each 
berberine chloride concentration was measured using Uv-Vis spectrophotometry at a wavelength of 
345 nm. The results of absorbance measurements for the Berberine Chloride Standard solution are 
shown in Table 2. In accordance with Lambert Beer's law, the concentration of the solution is directly 
proportional to the continued intensity for the absorbent solution. The determination of berberine 
chloride can be varied, namely 0 ppm 5 ppm 10 ppm, 15 ppm, 20 ppm, and 25 ppm [9] 

 
Table 2. The results of the absorbance measurement of the standard solution of berberine 

chloride. 
 

 

 

 

 

 

 

Based on the absorbance measurement of the standard solution of berberine chloride, the form 
of a calibration curve between the concentration of berberine chloride and the absorbance was 
obtained as shown in Figure 2. 

 

 
Figure 2. The standard curve between the concentration and the absorbance of berberine chloride 

Figure 2 shows that the greater the concentration of the standard solution of berberine chloride, 
the greater the absorbance value. Based on the standard curve, the regression equation is obtained, 
namely y = 0.408x - 0.498 with a value of R2 = 0.9714 where x is the standard concentration of 

Concentration (ppm) Absorbance (A) 

0 
5 
10 
15 
20 
25 

0.000 
0.315 
0.662 
1.111 
1.355 
2.146 
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berberine chloride and y is the standard absorbance of berberine chloride. The regression equation 
with berberine chloride can be used a regression equation which can then be used to calculate the 
alkaloid levels in M. Vitophilia leaves [10]. 

 
3.3.4 Determination of Alkaloid Levels in Bilajang Bulu Leaves 

Determination of the amount of alkaloid content of M. Vitofilia leaf extract using the UV-Vis 
spectrophotometer method begins by extracting the alkaloid compounds from bilajang Bulu leaves 
used BCG reagent. BCG (Bromocresol green) as a yellow-forming reagent and will bind with 
alkaloids to form complex alkaloids. BCG can react with certain classes of alkaloids (alkaloids having 
nitrogen in their structure) [10]. Alkaloid detection preparation was by adding 5 phosphate buffer pH 7 
into 5 mL of the sample extract to provide optimum results. The reaction of complex formation 
between alkaloids is shown in Figure 3. The concentrated extract of Bilajang Bulu leaves with the 
addition of 0.02 N HCl is used to form alkaloid salts. Strong acids react with alkaloids to form alkaloid 
salts. The purpose of adding 0.1 N NaOH is used so that alkaloid liberation occurs from the salt to 
form free alkaloids. Free alkaloids are insoluble in water but soluble in organic solvents. The release 
of amines from their salts can be done by adding bases [10]. 

 

 
Figure 3.The reaction for complex formation between alkaloids and BCG (Source: Patel et al, 2015) 

 
4. Conclution 

The choice of method for calculating alkaloid levels in a plant can use a UV-Vis 
Spectrophotometer and a standard solution was required. The standard solution used in this study was 
a solution of berberine chloride which serves to identify the number of alkaloids in M. Vitofilia leaves. 
Determination of the alkaloid levels of bilajang Bulu leaves was carried out by the UV-Vis 
spectrophotometer method so that the alkaloid content of M. Vitofilia extract was obtained, namely 
9.51mg / g or 0.0951%. The amount of alkaloid levels found in M. Vitofilia leaves were quite high 
compared to several studies that have been conducted on a number of other plants. The research report 
on alkaloid levels in earring flowers was only 0.286 mg / g [10] and the results of research on alkaloid 
levels in papaya flower extract were only 0.02981 mg [11]. Based on these conditions, this research 
can be the basis for further research, namely isolating alkaloid compounds and their derivatives so that 
they can be developed into drugs. 
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Abstract. This study aims to determine the types of secondary metabolite compounds from 
ethanol extract of PecutKuda (Stachytarpethajamaicensis L) flower stalk using Gas 
Chromatography-Mass Spectrometry (GC-MS) method. This research was started by 
macerating the sample for 3x24 hours using 96% ethanol as a solvent. The next step was to 
identify secondary metabolite compounds in the Pecut Kuda flower stalk using GC-MS. The 
results showed Squalene, α-Tocopherol, Ethyl Linoleate, Stigmasta-7,16-dien-3-ol, 15-
Hydroxypentadecanoic acid, Phytol, 6-Octadecenoic acid, 9,12-Octadecadienoic acid. These 
compounds have functions as antioxidants, anti-inflammatory, antimicrobial, antibiotic and 
antidote to free radicals in wound healing. 

1. Introduction 
Medicinal plants are a source of biopharmaceuticals due to their chemical biosynthetic abilities.The 
development of traditional medicine begins by identifying the active chemical components found in 
medicinal plants and the results will be used for its phytochemical profile [11]. Secondary metabolite 
compounds role include antioxidant, anti-cancer, anti-inflammatory, and antibacterial properties [3]. 
Secondary metabolite compounds in the form of small molecules, are specific (not all organisms have 
similar compounds), have varying structures, and each compound has a different function or role. 
Generally, secondary metabolite compoundsin plan play arole in protection or to maintain the plants’ 
existence in the environment. Secondary metabolite compounds are biomolecules that can be used as 
lead compounds in the discovery and development of new drugs [2]. Secondary metabolite compounds 
that are widely found in plants were: alkaloids, flavonoids, steroids, saponins, terpenoids and tannins 
[4]. Flavonoid compounds that have been isolated from various plants had interesting biological 
activities, such as being toxic to cancer cells, inhibiting the release of histamine, anti-fungal and anti-
bacterial [6]; [9].  

One of the plants that can be used as traditional medicinal plants is Pecut Kuda 
(StachytarphetajamaicensisL.). In previous research, PecutKuda plants were known to contain 
alkaloids, flavonoids, terpenoids, tanins and polyphenols [5]. The community in West Bajo District, 
Luwu Regency used the fresh leaves of the Pecut Kuda as a wound medicine. Pecut Kuda was also 
used as an alternative medicine for treating allergies, respiratory problems, coughs, fever, constipation, 
digestive problems, dysentery, and menstrual pain [10]. PecutKuda leaf extract has an antioxidant 
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activity that can inhibit Reactive Oxygen Species (ROS) in the human body [1]. Although it is known 
to have many benefits, scientific information regarding the secondary metabolites of PecutKuda is still 
limited. This research is expected to provide scientific information about secondary metabolites in in 
the flower stalk of the PecutKuda (StachytarphetaJamaicensis L.) and can be used as a reference in the 
manufacture of medicines. 

2. Experimental Method 
This research was carried out in two locations. Sample preparation conducted at the Natural Materials 
Laboratory, Faculty of Science, Universitas Cokroaminoto Palopo and identification of secondary 
metabolite compounds using Gas Chromatography-Mass Spectrometry(GC-MS) conducted at the 
Makassar Forensic Laboratory Center.The sample used in this study wasfresh flower stalkof Pecut 
Kuda (Stachytarpethajamaicensis L). Samples were cleaned and aerated, then were mashed into 
powder using blender. 

The maceration extraction method was used in this study. A total of 100 grams of sample was put 
in an erlenmeyer and added with 96% ethanol, soaked for 3 days at room temperature and protected 
from light. The samples were stirred every day to homogenize the solution. The stirring also works for 
balancing the concentration of solution inside and outside the cell. The high concentration solution 
will be pushed out and will be replaced by a low concentrationso as to create a balance of 
concentration inside and outside the cell.  

Secondary metabolite analysis were performed using AngilentTeghnologies 7890A GC system 
equipped with Angilent Teghnologies 5975 inert XL EL / CI MSD with Triple-Axis Detector and 
capillary column Agilent 19091S-433, 3250 C (30 cm x 250 µm, layer thickness 0.25 µm). The carrier 
gas used was helium with a constant rate of 1 mL / minute, injected as much as 1 µL (split ratio 10: 1), 
the injector temperature is 2500 C, the column temperature is programmed at 800 C for 5 minutes with 
the temperature increase set to 100 C / minute. GC-MS conditions source temperature 2300 C, interface 
temperature 3000 C and solution cut time 3 minutes. Components are identified by comparing the 
sample mass spectra with the internal Library Search Report. 

3. Result and Discussion 

3.1. Extract Sample 

Extraction of 1000 grams of PecutKuda Flower stalk using 500 ml of 96% alcohol produced 200 ml of 
solvent which will be further analyzed using the GC-MS method. 

3.2. GC-MS (Gas Chromatography-Mass Spectrometry) analysis 
Table 2. Results of GC-MS analysis on PecutKudaflower stalk samples 
 

Peak Retention Time % Area Compound Name Quality (%) Molecular 
Formulas 

7 27.657 6,59 Squalene 99 C30H50 
2 24.573 13,14 𝛼-Tocopherol 98 C29H50O2 
5 26.343 41,66 Ethyl Linoleate 95 C20H36O2 
8 29.095 26,72 Stigmasta-7,16-dien-3-ol 93 C29H48O 

6 26.481 2,77 15-Hydroxypentadecanoic 
acid 81 C15H30O3 

1 21.451 1,32 Phytol 81 C20H40O 
4 26.293 6,19 6-Octadecenoic acid 59 C18H34O2 
3 26.262 1,61 9,12-Octadecadienoic acid 46 C18H32O2 

 
Table 2 showed that the dominant compounds in the ethanol extract of  Pecut Kuda stalks are Squalen, 
α-Tocopherol, Ethyl Linoleate, Stigmasta-7,16-dien-3-ol, 15-Hydroxypentadecanoic acid, Phytol. In 
addition, the GC-MS results from the ethanol extract of PecutKudaflower stalks also identified 
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Squalene and Phytol compounds. Squalen was known to be able to synergize with α-Tocopherol as an 
antioxidant compound and reduce oxidation levels. Apart from Squalen compounds, Phytol is also a 
chemical compound that used as a precursor for vitamin E. This occurs because the content of Vitamin 
E contained in the PecutKudastalk reaches 98% similarity to a retention time of 24,573, so it is useful 
as an antimicrobial in the wound healing process. 

α- Tocopherol or vitamin E is needed by the body, especially in maintaining body resistance and 
revitalizing the skin. Tocopherols were important antioxidants to prevent oxidative damage to cells. It 
is known that most natural antioxidants work synergistically in producing broad-spectrum antioxidant 
activity which creates an effective defense system against attacks from free [8]. Another compound 
from the ethanol extract of PecutKuda flower stalks is Stigmasta-7,16-dien-3-ol or Stigmasterol which 
is classified as a sterol compound. 

Sterols were known as alcohol steroids (sub group of steroids) that were naturally present in plants, 
animals and fungi. Sterols have important bioactivity, for example in the formation of membrane 
structures, the formation of hormones and vitamin D, as a repellent and insecticide as well as an 
antimicrobial [7]. Steroid compounds have microbial activity that can trigger the growth of epithelial 
tissue in wound tissue. 

The Pecut Kuda flower stalk also contain Ethyl Linoleate compounds which were included in the 
unsaturated fatty acid group. The role of  unsaturated fatty acids as an antibacterial is related to their 
ability to inhibit fatty acid synthesis. Fatty acid synthesis in bacteria is needed in the production of a 
number of components containing lipids, including cell membranes [13]. 

In previous research conducted by [12] on the effect of topical feeding of Pecut Kuda leaves 
ethanol extract on open wound healing on mice back, it was found that Pecut Kuda leaf extract has 
effectiveness in the wound healing process. This is because the leaves of Pecut Kuda contain 
secondary metabolites such as terpenoids, saponins, flavonoids, tannins and steroids. 

4. Conclusion 
Based on the results of the research that has been done, it can be concluded that the extract of the 
PecutKudaflower stalk (StachytarpethajamaicensisL) contains secondary metabolite, such as 
Squalene, α-Tocopherol, Ethyl Linoleate, Stigmasta-7,16-dien-3-ol, 15-Hydroxypentadecanoic acid, 
Phytol, 6- Octadecenoic acid, 9,12-Octadecadienoic acid. These compounds have functions as 
antioxidants, anti-inflammatory, antimicrobial, antibiotic and antidote to free radicals in wound 
healing. 
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Abstract. The use of thin-walled structures as impact energy absorbers are well known. The thin 
aluminum cylinder tube is a good impact energy absorber. However, the energy-absorbing 
structure must also have sufficient toughness. In this research, we made modifications to improve 
the performance of the thin aluminum tube. 
The thin aluminum cylinder's modification is prepared by adding four grooves along the wall in 
the axial direction. Numerical modeling was carried out using the finite element method. The 
impact test is carried out by applying a high speed of 50 m / s to a hammer that hits the axial 
direction's specimen. Explicit dynamic analysis is used in this modeling. The reaction force is 
obtained by measuring fixed support at the end of the tube. The total energy as a function of time 
is obtained in this simulation. 
The explicit dynamic simulation results show that the toughness of the modified specimens 
increased compared to the original specimen. The amount of energy per unit time at the start of 
the collision appears to be higher. Likewise, the total deformation in the modified specimen is 
shorter than the original specimen. Thus until the end of the collision, the modified thin 
aluminum tube specimen provides better performance and absorption of impact energy. 

1. Introduction 
 Energy impact can be absorbed by using a suitable structure. The use of thin-walled structures as 
impact energy absorbers are well known. The thin aluminum cylinder tube is a good impact energy 
absorber. However, the energy-absorbing structure must also have sufficient toughness. In this research, 
we made modifications to improve the performance of the thin aluminum tube. 
The modification of thin-walled structures to increase the ability to absorb impact energy has been 
carried out by many previous researchers [1]. Various methods are performed with standard shapes, 
including circular tubes, square tubes, frusta, struts, honeycombs, and sandwich plates. Modification 
modes of deformation for circular tubes include axial crushing, lateral indentation, lateral flattening, 
inversion, and splitting. 
 Modification of the shape of the structure by comparing the tapered tube with a straight tube was 
carried out to determine the impact energy absorption [2]. Likewise, research on thin tubes' behavior 
when receiving high-velocity impacts because there are differences in response characteristics of the 
tube when receiving low velocity and high-velocity loads [3]. 
A structure is capable of absorbing impact energy and must also be challenging when subjected to prior 
bending loads. It can be done by modifying the affected part of the car [4]. 
 Often times, the thin tube is filled with rubber to increase its capacity. Filler modifications, 
including the end cap cover, were investigated to obtain the optimum energy absorption design [5]. 
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There is a significant effect on the thin aluminum tube that is applied rib to its wall. The distance between 
the ribs and the total number of ribs affects the deformation pattern and affects its ability to absorb 
energy. [6]. 
The honeycomb-type energy absorber structure was investigated by finite element methods to obtain 
conclusions about the effect of the charging arrangement on the energy absorption capacity [7]. 
This research aims to improve the toughness and ability to absorb impact energy by changing the cross-
section, which was initially circular, into another shape so that a groove is formed in the tube's axial 
direction. 
It is expected that this groove will improve the performance of the thin-walled structure. 

2. Method 
 Modeling is prepared numerically using ANSYS 2020 explicit dynamic. The material properties 
of the specimen and impactor are as follows. 
 

Table 1. Material Properties 
 Specimen Impactor 
Material Aluminum Steel  
Density 
(kg/m2) 

2770 7850 

Poisson ratio 0.33 0.33 
Modulus of 
elasticity 
(Pa) 

7.1 x 1010 2.0 x 1011 

Bulk 
Modulus(Pa) 

6.9608 x 1010 1.6667 x 1011 

Shear 
Modulus 
(Pa) 

2.6692 x 1010 7.6923 x 1010 

 
There are two types of specimens being tested; these are the regular type and the grooved tube. 

 
Figure 1. Specimens 

The length of the specimen is 200 m, cross-section diameter is 50 mm. Thickness is 1 mm. Four groves 
were made along the tube wall in the axial direction, as shown in Figure 1. 
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Figure 2. Flowchart 
 
Modeling using the ANSYS DesignModeler and then introducing material properties, aluminum on the 
specimen and steel on the impactor. 

 
 

Figure 3. Meshing 
Meshing is carried out in a moderate size, 1 mm. The smaller the element, the more accurate the 
calculation, but it will take a long time [8]. Then the boundary conditions are determined, namely the 
impact speed and fixed support. After loading and completion, the results can be taken from post-
processing. 
 

3. Result and Discussion 

The simulations that have been carried out on the specimens get the following results. 
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Figure 4. Deformation mode 

The standard 34.41 mm tube's maximum deformation is slightly larger than that of the 33.51 mm 
modified tube. In other words, there was reduced deformation of the modified tube. 

 
 

Figure 5. Total Deformation 
Figure 5 shows the deformation history of both specimens. In the modified specimens, the deformation 
was smaller than the standard specimen over time. 
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Figure 6. Reaction Force 

 
Figure 6 shows that the maximum reaction force in the modified tube is higher than the standard. 
Besides, the modified tube's wrinkle formation process is less, and the area under the curve is more 
extensive than the standard specimen. This picture shows that the energy absorbed per unit time is more 
incredible than standard. The figure above also shows that the time required to deform the modified tube 
is shorter than the standard. 
 

 
Figure 7. Energy absorbed 

 
The total energy absorbed by the system is, in principle, the same because all the kinetic energy will be 
absorbed until it runs out. However, both have different responses. At the beginning of the deformation, 
the energy absorbed by the modified tube is higher than the standard. The time required is greater than 
the standard tube. 
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Figure 8. Total Energy and Deformation  
 
 

 
Figure 9. Energy per Deformation  

 
Total energy per deformation length is showed at figure 9. The circular groove’s performance is better 
than the circular cross-section. 

4. Conclusion 
We have compared the two specimens' response when subjected to axial forces at a high 

velocity of 50 m / s. Groove modification on the tube has proved to reduce the total deformation of the 
specimen. It can also increase the ability to absorb energy per unit time at the start of the collision. 
The number of wrinkles formed on the modified tube is less than the standard.  The toughness of the 
structure is maintained, and the maximum reaction force is slightly increased. 
Modification of the cross-section on thin aluminum tubes can be done with various other forms so that 
the structure can absorb energy and has sufficient strength and toughness. 
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Abstract. We report the mineral and element analysis of Slag Nickel that produced from nickel 
smelter at the PT. Vale Sorowako. The sample were directly collected from the mining site and 
crushed until it become powder. The element analysis performed by X-Ray Fluorescence (XRF) 
and the mineral identification made by X-ray diffraction (XRD). The XRF data showed that the 
Slag Nickel contains Fe (79.72 %), Si (10.8 %), Mn (2.23%), and Ni (2.04%). The semi-
quantitative analysis of XRD pattern indicated that the main minerals in the slag nickel are 
hematite (Fe3O4) and silica (SiO2). There are Those data reveal that slag nickel still contains 
many valuable elements which have potential application for advanced technology. Further 
research is needed to extract those element or mineral from slag nickel.  

1. Introduction 
The nickel mining in Sorowako, Luwu Timur has already operated since 1968 [1]. The nickel 

extraction was done by melting the laterite ore in smelter which separate nickel matte and slag nickel. 
The matte is exported but slag throw away which become one problem to the environment. The slag 
nickel production could be reach 4.6 million each year [2]. Some of this slag is used for road 
constructions [2,3].   

On the other hand, the material for advanced technology such as magnetic storage, energy storage 
needs to be available in large amount to realize the industrial needs [4]. Such as materials can be provided 
from large amount of nickel slag. The Iron (Fe) is one of the most important elements in magnetic storage 
and also in battery materials which can be found in slag nickel. The extraction of Fe from slag nickel 
required the knowledge of amount of this element and mineral in slag nickel [5]. In this paper, we report 
our first step of our research activity on slag nickel by identify its element and mineral by using X-Ray 
fluorescence (XRF) and X-Ray diffraction (XRD) [6].  

2. Method 
The slag nickel from slag disposal site was grinded to become powder. The powder then washed by pure 
water to remove dust and dried to remove water. The dried powder was sent to the Laboratorium 
Difraksi Research Center LPPM ITS for XRF and XRD measurements. The element percentage was 
acquired from XRF and the matching peak of XRD pattern was conducted to identify the mineral and 
estimate its percentage by using software MATCH [7].  
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3. Result and Discussion 

3.1. XRF Measurement 

Table 3.1 showed the XRF measurement result of slag nickel. 
Elements Weigh percentage (wt%) 

Fe 79,72 
Si 10,8 
Cr  3,14 
Mn 2,23 
Ni 2,04 
Ca 0,74 
S 0,56 

Rb 0,44 
Sc 0,014 
Zn 0,14 
La 0,09 
Re 0,2 

The XRF measurement results is shown in table 3.1. The largest amount of element is Fe (79.72%) 
which make slag have potential for advanced technology application. The Fe which one of magnetic 
ion can be used as magnetic storage or electromagnetic absorber application which depend on crystal 
structure which can be adjust by engineering process. Recently, the energy issue is become global 
issue. One of that issue is energy storage. The Li-ion battery technology is promising technology to 
solve the issues especially for the electric vehicle. This technology is still very expensive. The main 
component of the battery is cathode. The LiFePO4 is one the mainly used material as cathode [8]. As 
we can see this material is contain Fe which can be extracted from slag nickel.  

3.2. XRD Pattern 

 
Figure 1. The XRD Pattern of slag nickel.  

 
Figure 1 shows XRD pattern of slag nickel which analysis by MATCH!. We identify the mineral in the 
slag based on the XRF results. The search and match results gave that the main peak in this sample were 
identified as hematite (Fe3O4) and silica (SiO2). We perform the semi-quantitative analysis by comparing 
the high of each peak. The amount of Fe3O4 is 59 % and the SiO2 is 41%. This knowledge can used as 
basis to determine the processing technology for further research. Because Fe3O4 is magnetic mineral 
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and SiO2 is non-magnetic material [9], the magnetic separation can be used to extract the Fe3O4 which 
we report in separated paper. 

4. Conclusion 
We identify the element and mineral in slag nickel. The significant amount element was Fe (79.72 %), 
Si (10.8 %), Mn (2.23%), and Ni (2.04%). The large amount of Fe made the slag nickel still valuable 
and potential for the advanced technology application. The XRD pattern shows that the minerals in slag 
are (Fe3O4) and silica (SiO2). This information will be very valuable for further research to extract 
element for the special purposes. 
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Abstract. Macro fungi plays important role in ecosystems, one of them as edible food. This 
study aim was to determine the species of macro fungi that observed on sago bark waste. This 
research was conducted in January-February 2020 at Tondok Alla village, Telluwanua district, 
Palopo city (as location I) and Kalotok village, South Sabbang district, North Luwu regency (as 
location II).  Purposive sampling method was used in collecting samples. Each species that found 
on sago bark waste was identified and analysed based on stalk and cap structure, and also the 
presence of gills. As the results, there were six species of edible macro fungi that observed on 
sago waste bark, namely Marasmius sp., Marasmiellus sp1., Marasmiellus sp2., Schizophyllum 
commune; also, there were two species of inedible macro fungi observed on sago waste bark, 
namely Gymnopus sp and Ganoderma sp. Besides, we found two unidentified macro fungi but 
were suspected to be edible fungi 

1. Introduction 
Sago (Metroxylon sago) is one of plantation product in South Sulawesi with high production during 
2016 to 2018, approximately more than 2 tons. Smallholder plantations play an important role in sago 
productivity. The highest sago production in South Sulawesi came from East Luwu, North Luwu, 
and Luwu distrct with smallholders’ sago productivity of  2,261 kg/Ha/year, 1,793 kg/Ha/year 
and 929 kg/Ha/year in 2016, respectively [1]. The processing of sago in smallholder plantations 
was done traditionally. Sago flour was extracted from the pith of the sago stems, and washed 
with water. Processing of sago into sago flour can produce by-products in the form of bark 
around 17-25% which contains lignin (38%) and cellulose (57%) [2] [3] [4].  Macro fungi only 
grow at certain times with conditions and the ability to live is also limited. Generally, many 
macro fungi were found during the rainy season on weathered wood, litter and still growing 
trees [5]. The content of lignin and cellulose in the waste of sago stem bark allows the growth of wood 
rot macro fungi, such as Basidiomycota [2][6][7]. 

Macro fungi or mushrooms commonly found in nature, so that have been used as the main 
consumption ingredient (edible). Mushrooms contain 19-35% protein, 9 types of amino acids, 72% 
unsaturated fatty acids, fiber, vitamins B1, B2, and D, as well as minerals K, P, Ca, Na, Mg, and Cu. 
One type of amino acid found in mushrooms is glutamic acid which provides a savory taste in food, so 
it has the potential to be a flavor enhancer [8]. Apart from being consumed, some mushrooms in nature 
also cannot be consumed (inedible) because they are poisonous or toxic. Poisonous mushrooms are 
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usually very striking in color, do not have bites from other organisms and usually smell bad because 
they contain sulfide compounds [9]. 

The waste of sago stem bark which is not utilized generally becomes a growing place for macro 
fungi. However, inventory research of edible and inedible macro fungi on sago bark waste is still very 
rare. Therefore, this study aims to identify the types of macro fungi that can be consumed (edible) and 
cannot be consumed (inedible) on the sago bark waste. 

2. Experimental Method 
This research was a survey of macro fungi species in sago bark waste combined with literature studies. 
This research was conducted during January-February 2020 in two locations, namely Tondok Alla 
Village, Telluwanua District, Palopo City and Kalotok Village, South Sabbang District, North Luwu 
Regency. Species identification and determination of edible and inedible were carried out by comparing 
the morphology of fungi found at each location with the guidebook for the Common Edible Mushroom 
[10]and the book Edible and Poisonous Mushrooms [11]. The morphology of the fungi observed were 
based on stalk and cap structure, and also the presence of gills. After determining the types of macro 
fungi, a literature study was conducted to determine whether these macro fungi could be consumed or 
not. 

3. Result and Discussion 
The results showed that there were 8 species of macro fungi that found on sago bark waste. Six of the 8 
species identified were identified as Gymnopus sp., Marasmius sp., Marasamiellus sp. 1, Marasmiellus 
sp. 2, Schizophyllum commune, and Ganoderma sp. While the other two species are not recognized. The 
morphology of the eight species of fungi found is presented in Table 1.  
 
Table 1. Morphological identification based on stalk and cap structure 

Species  Stalk  Cap structure  
Gymnopus sp  Orange, height 6.7 cm, diameter 0.5 

cm 
Brownish, thick and round, 
diameter 6 cm  

Marasmius sp  white with a little brown on the tip, 
height 1.3 cm, diameter 1.2 cm   

Pale white, thin and slippery 
surface, diameter 2.9 cm  

Marasmiellus sp.1  brown with a little white spot on the 
tip, height 1.2 cm, diameter 0.1 cm  

Yellowish white, thin, striped and 
wavy at the edges, diameter 3.64 
cm  

Marasmiellus sp.2  White, height 2.5 cm, diameter 0.2 
cm  

White, rough cap, slightly curved 
and wavy at the edges, diameter 3 
cm  

Schizophyllum 
commune  

height 0.9 cm, diameter 0.1 cm White, fan shaped with white 
serrated tip, diameter 1.61 cm  

Ganoderma sp  - Bright orange, thick and hard with 
fan shaped and wavy edges, 
diameter 3.2 cm  

Species A  brownish white, height 3.3 cm, 
diameter 0.8 cm 

Brownish white, thin, hard, paddle-
like shape, wavy edges, diameter 
3.27 cm  

Species B  Pink, height 0.6 cm, diameter 0.01 cm Yellowish white, thin, coral-like 
shape, slippery surface, jagged 
edges, diameter 0.6 cm  

 
Six species of macro fungi that have been identified are known as wood rot fungi because they can 

degrade lignin, cellulose, and hemicellulose in wood [12] [13] [14]. Marasmius sp.was reported as 
lignin-degrading fungus on biopulping of oil palm empty fruit bunches [15], Schizophyllum commune 
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encodes a diverse repertoire of lignocellulose-degrading enzyme systems for plant cell wall breakdown 
[16].   

Based on the identification results and the morphological characteristics of macro fungi, in location 
I, there were eight species of fungi found, there are four species of fungi were edible, namely Marasmius 
sp., Marasmiellus sp.1, Marasmiellus sp.2, and Schizophyllum commune. Besides, there were two 
inedible species namely Ganoderma sp. and Gymnopus sp. At location II, there were four species found 
were edible, namely Marasmiellus sp. 1, Schizophyllum commune, and probably two unidentified 
species A, and species B (Table 2). Marasmiellus sp. and Schizophyllum commune are generally used 
as a food source by the community [14] [17] [18] [19], while several Gymnopus species are reported 
also as food sources [18] [20]. Several species of genus Gymnopus are also reported to be poisonous 
and inedible [9] [21]. Meanwhile, the genus Ganoderma was reported as an inedible macro fungi [22].  
 
Table 2. Edible and poisonous macro fungi were found at two locations 

No  Species  
Location I Location II 

Edible Inedible Edible Inedible 
1.  Gymnopus sp - √ - - 
2.  Marasmius sp  √ - - - 
3.  
4. 

Marasmiellus sp  √ - √ - 
Marasmiellus sp1  √ - - - 

5.  Schizophyllum commune  √ - √ - 
6. Ganoderma sp - √ - - 
7. Species A  - - √ - 
8. Species B  - - √ - 
Total 4 2 4 0 

 
Apart from being consumed or not consumed, Marasmiellus and Ganoderma are reported to have 

xylanase enzymes. The xylanase enzyme is used as a catalyst in the production of xylose sugar and in 
refining it in the production of fruit juices and grapes. In addition, the xylanase enzyme also plays a role 
in improving the nutrition of animal feed and paper bleach [13]. 

Another benefit of the macro fungi on sago bark waste is that can be used as medicinal compounds. 
Several species of Gymnopus are used as anti-bacterial and anti-fungal in China [21]. Several species of 
Marasmius have also been reported to be used in the treatment of arthritis, anti-tumour [21], 
antibacterial, antioxidant [18] [21], anticancer [23], and antibiofilm [24]. The genus Marasmius, 
Marasmiellus, and Ganoderma have the laccase enzyme which can inhibit cancer cell proliferation [14] 
[22] [23]. Marasmiellus ramealis is used as an ingredient in the manufacture of anti-bacterial and anti-
tumour drugs in China. Schizophyllum commune are also reported to be used as neurasthenia, anti-
inflammatory, anti-tumour drugs [21]. 

Based on the results obtained from this study, it's possible that there are still a lot of species that 
haven't been recorded. Genetic characterization and identification of active compounds in each species 
also need to be further analysed.  

4. Coclusion 
Based on the results of research and discussion, it can be concluded that there were six species of edible 
macro fungi that were observed on sago waste bark, namely Marasmius sp., Marasmiellus sp1., 
Marasmiellus sp2. and Schizophyllum commune; also two species of inedible macro fungi observed on 
sago waste bark, namely Ganoderma sp and Gymnopus sp. Besides, two unidentified macro fungi were 
found but were suspected of being edible fungi based on morphological characters. 
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Abstract.This study aims to determine the effect of Java bark extract in inhibiting the 
growth of Staphylococcus aureus bacteria. The research was conducted at the Laboratory of 
Phytochemistry and Pharmacy Microbiology of the Polytechnic of the Ministry of Health 
Makassar. The research design was carried out by administering the extract of the bark of Java 
wood with different concentrations, namely 2% w/v, 4% w/v, 6% w/v and NaCMC as a 
negative control, each treatment was repeated 3 times. The results showed that the extract of 
the bark of Java wood (Lannea coromandelica) can inhibit the growth of Staphylococcus 
aureus, namely at a concentration of  2% w/v, namely 8.43 mm, a concentration of 4% w/v that 
is 12 mm, and for a concentration of 6% w/v 16.56 mm. Based on the results of the research 
conducted, it can be concluded that the extract of the bark of Java wood (Lannea 
coromandelica) can inhibit the growth of Staphylococcus aureus with a concentration of 6% 
w/v which is the best concentration with an inhibition zone of 16.56 mm. 

1. Introduction 

 Over the past few decades, antibacterial resistance has become a problem for the effective 
treatment of an ever-increasing variety of infections caused by bacteria, parasites, viruses, and fungi. 
This can result in prolonged illness and increase mortality (1).  
 In developing countries such as Indonesia, infectious diseases are still the main cause of 
high morbidity and mortality. The infection can cause disturbances in body functions that result in 
death (2). 
 In the past, humans used natural ingredients for treatment, whether from plants, animals or 
minerals. Treatment using natural ingredients is estimated to be the same age as human civilization 
itself. From historical records, it can be seen that phytotherapy or therapy using plants has been known 
by the public since BC (3). 
 In Indonesia, there are various types of medicinal plants, more than 20,000 types of 
medicinal plants spread throughout the country. About 1000 types of plants have been recorded and 
only about 300 types of plants have been used for traditional medicine. The use of plants as traditional 
medicinal ingredients requires scientific research to determine their efficacy and is used as a source of 
guiding compounds for the synthesis of new medicinal compounds (4). 
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 At this time, natural ingredients, especially medicinal plants, have been used by various 
levels of the world community, both in developing and developed countries. About 80% of the 
population of developing countries still rely on traditional medicine, and 85% of traditional medicine 
in practice uses plants (3). 
 One of the traditional medicinal plants that is widely used by the Indonesian people, 
especially the people of Sulawesi, is Javanese wood (Lannea coromandelica) or in the Bugis 
community it is known as "aju Jawa". This plant is one of the traditional medicinal plants that is still 
often used by the Bugis people to this day because of its properties which are believed to be very 
powerful. Usually used to treat internal and external wounds. Bugis people also often use Javanese 
wood plants to treat diarrhea, nausea, and vomiting. How to use this plant varies depending on the 
purpose of its use, for example for the treatment of diarrhea or vomiting, people drink the decoction of 
the plant. Meanwhile, to speed up wound healing, people usually directly use parts of the Javanese 
wood plant by attaching the wound to the wound (3). 
 Based on phytochemical studies, the bark of the Javan wood (Lannea coromandelica) has 
been reported to contain compounds from carbohydrates, steroids, cardiac glycosides, terpenoids, 
tannins, and flavonoids (6). Methanol extract of Lannea coromandelica bark has antidiarrheal activity 
caused by pathogenic microorganisms (5). 
 Javanese bark has been reported to be used for the treatment of ulcers, wound treatment, 
hypotension, and antimicrobials in India. In addition, the n-hexane, dichloromethane, and ethyl acetate 
fractions of the bark and leaves of the Javanese wood plant have antioxidant, antimicrobial, and 
thrombolytic activities (6). Java wood originating from Sulawesi is reported to have antioxidant 
activity and toxicity tests (7). 
 Java wood is a deciduous tree or deciduous tree that can grow up to 25 m (generally 10-15 
m). The surface of the stem is gray to dark brown, rough, there are small irregular flakes of flakes, the 
fibrous inner stem is red or dark pink, and has a gummy exudate. Habitus tree with woody stems, 
brown with white patterns, sturdy, cylindrical with a diameter of ±40 cm, rough surface and grooved. 
pinnate compound leaves, oval leaves (ovatus), pointed leaf tips and blunt leaf basal (obtusus). The 
leaves are tapered, and number 7-11. The unisexual flowers are yellowish green. Seeds 12 mm long, 
ovoid, reddish, and somewhat hard. Plants flower and bear fruit from January to May (8). 
 Java wood plant (Lannea coromandelica) is a garden plant whose leaves and bark can be 
used by pounding or boiling it to treat external wounds, internal wounds, and post-natal care. The bark 
can be used as an astringent, treat stomach pain, leprosy, heart disease, dysentery, and thrush (9). 
 One of the bacteria that can cause infection is Staphylococcus aureus. S. aureus is a normal 
bacterial flora of the human body that can be found in the mouth and respiratory tract but on the other 
hand is also a pathogenic bacterium that can cause infection on human skin (10). 
 Bacteria are divided into Gram positive and Gram negative groups based on their reaction to 
Gram staining. The difference between Gram positive and Gram negative is shown from the difference 
in cell walls. The cell wall of Gram-positive bacteria consists mostly of several layers of peptidoglycan 
which form a thick and rigid structure. The stiffness of the bacterial cell wall caused by the 
peptidoglycan layer and the thickness of this peptidoglycan makes Gram-positive bacteria resistant to 
osmotic lysis (11). Staphylococcus aureus is one of the most resistant types of bacteria. On slanted 
agar can be kept alive for months, either dry on yarn, paper, cloth and in the soil can stay alive for 6-14 
weeks (12). 
 Based on the efficacy of the bark of Javan bark (Lannea coromandelica) in the Sulawesi 
area, namely as a wound medicine and diarrhea medicine as well as peptic ulcer medicine in India. So 
in this study used empirically related bacteria used by the community for treatment, for example the 
bacterium Staphylococccuc aureus which is a normal flora of the mouth and respiratory tract but is 
pathogenic that can cause skin infections. 
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2. Method 

Tools and materials 

The tools used in this study include scales, reflux, rotary evaporator, analytical balance, incubator, 
petri dish, round loop, test tube, beaker, syringe, stirring rod, Bunsen, measuring cup, ruler, stationery, 
and camera. The material used in this study was the bark of Javanese wood (Lannea coromandelica) 
obtained from Palopo City. The materials used for the growth media were Nutrient Agar (NA), 70% 
alcohol, 96% ethanol, aluminum foil, Na-CMC, tissue, paper disc, Staphylococcus aureus bacteria 
culture. 

 
Preparation phase 
All heat-resistant tools are first washed, then wrapped in aluminum foil, then sterilized in an oven at 
180ºC for 2 hours, while non-heat-resistant tools are sterilized in an autoclave at 121oC, with a 
pressure of 1.5-2 atm for 2 hours 15 minutes. As for the tweezers and ose sterilized by burning using 
direct fire until incandescent. 
 
Preparation of NA medium medium 
NA medium was made by weighing 2.0 grams of NA medium, then putting it into an erlenmeyer and 
then dissolving it using distilled water up to 100 ml, the pH was adjusted to fit after that it was boiled 
for 15 minutes. The prepared medium was then sterilized in an autoclave at 1210C with a pressure of 
1-1.5 for 15 minutes. 
 
Javanese bark extract dilution ekstrak 
Javanese bark extract (Lannea coromandelica) was made by weighing 100 g of Javan logs then put in 
a round bottom flask and added 96% ethanol solvent up to 800 ml on a surface of 1515 simplicia, then 
the round bottom flask was firmly mounted on a stand, at water bath or heating mantle, then the 
condenser is attached to the round bottom flask which is secured with clamps and stands. The flow of 
water and heating is carried out according to the temperature of the solvent used, after being filtered 
and concentrated with a rotary evaporator. 
 
Bacterial breeding 
Staphylococcus aureus as the test sample was taken one ose, inoculated by scratching the surface so 
that it was slanted and then incubated for 1 x 24 hours at 37oC. The rejuvenated stability was taken 1 
ose and suspended with 0.9% NaCl. 
 
Inhibition test 
Prepare sterile NA (Nutrient Agar) medium, cooled to a temperature of about 450C then poured 
aseptically into a 20 ml petri dish and allowed to solidify. Furthermore, the bacterial suspension was 
applied to the agar surface using a sterile swap. Paper disks that have been immersed in the sample and 
negative control are placed aseptically on the surface of the medium sequentially in a clockwise 
direction starting from the negative control, extract 0%, 2%, 4%, 6%. Then the petri dish was 
incubated at 37°C for 1 x 24 hours.  
Inhibitory zones can be calculated using the following formula: 
   Clear zone diameter = diameter A - diameter B 
The formula for calculating the average area of a inhibitory zone: 
     Inhibited zone area = area A - area B 
Information: 

Diameter >20 mm: very strong inhibition (very susceptible bacteria). 
Diameter 10-20 mm: strong inhibition (susceptible bacteria). 
Diameter 5-10 mm: sufficient inhibition / medium (quite resistant bacteria). 
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Diameter <5 mm: lack of inhibition (resistant bacteria) (Rachmiati, 2009). 

3. Result and Discussion 
 
Based on the results of research conducted on the Activity Test of Javanese Bark Extract (Lannea 
coromanadelica) Against the Growth of Staphylococcus aureus showed different results for each 
treatment. The results can be seen in table 1. 
 
Table 1. The results of measuring the diameter of the inhibition zone of the bark extract of Java bark 
(Lannea coromanadelica). 

Extract 
concentration (%) 

 

Replication Average 
1 2 3 

0 0 0 0 0 
2 11 6 8,3 8,43 
4 13 11 12 12 
6 17,7 15,7 16,3 16,56 

 
Table 1 show the average diameter of the inhibition zone of Javanese bark extract (Lannea 
coromanadelica) shows that the best result at a concentration of 6% has an average of 16.68 mm. Each 
extract of the bark of Java wood formed a clear zone indicating the presence of antifungal activity. 
Except in the negative control NaCMC1%. 
 The results of this inhibitory test can be seen that the bark extract of Java (Lannea 
coromanadelica) has a strong inhibitory power against pathogenic bacteria which can be seen from the 
diameter of the inhibition zone formed, which is 10-20 mm (13). (14) stated that the inhibition zone 
with a blurred border indicates the presence of active metabolites contained in the supernatant which is 
bacteriostatic which means a condition caused by antibacterial compounds so that bacterial growth is 
permanent, which only inhibits the growth of pathogenic bacterial cells but does not kill the cells. . In 
addition, according to (15), the blurred inhibition zone is the action of acid and other antibacterial 
components which are only bacteriostatic because some pathogenic bacteria still live in the clear zone 
although their growth is very slow. 
 

 

 

 
Figure 1. Clear zone of Java Bark Bark 
Extract at concentrations of 2%, 4%, 6%, 
and negative control NaCMC1%. 
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Figure 1 shows that clear zone area on paper disk after incubation 1 x 24 hours. Each extract of the 
bark of Java wood forms a clear zone which indicates the presence of antifungal activity.  

Processing for Javanese bark extract by cutting into small pieces and then refluxing. There are 3 
concentrations of Javanese bark thick extract used, namely 2%, 4%, 6% and the comparison with a 
negative control (-). After conducting a series of studies on the effect of Javanese bark (Lannea 
coromandelica) on the growth of Shylococcstapus aureus, which was carried out through an inhibitory 
test. The results obtained were positive by seeing the presence of a transparent and circular inhibition 
zone around the paper disk on Nutrien Agar media, so it can be concluded that the bark extract of Java 
wood can inhibit the growth of Staphylococcus aureus. The difference produced by the different 
inhibition zones was seen from the growth of microorganisms in the circle around the paper disk 
which showed a transparent circle. The transparent circle around the paper disk is caused by the 
diffusion process of the bark of Javan bark (Lannea coromandelica) which inhibits the growth of 
Staphylococcus aureus.  

Inhibition zone measurements were carried out using a ruler, the average resistance diameter was 
obtained, for a concentration of 2% of 8.43 mm, a concentration of 4% of 12 mm, a concentration of 
6% of 16.56 mm, and a negative control containing Na CMC 1 % sterile, no zone of inhibition was 
seen. All thick extracts of Javanese bark showed an inhibition zone for the growth of Staphylococcus 
aureus, where the greater the concentration, the greater the inhibition zone. 

4. Conclusion 

 Based on the research that has been done, it can be concluded that the bark extract of Java 
(Lannea coromandelica) can inhibit the growth activity of Staphylococcu aureus. The best 
concentration of Javanese bark extract (Lannea coromandelica) to inhibit the growth of 
Staphylococcus aureus was a concentration of 6% with an inhibition zone of 16.56 mm. The treatment 
which had the lowest inhibitory power was at a concentration of 2% which had an inhibitory power of 
8.43 mm. This means that the higher the concentration of Javanese bark extract, the greater the 
diameter of the inhibition zone. 
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Abstract. At the beginning of 2020, the world was shocked by the outbreak of a new virus, namely 

a new type of corona virus. This virus is known to have originated from Wuhan, China where WHO 

calls the disease by this virus called Coronavirus disease 2019 (Covid19). The number of cases 

continues to increase because the transmission of this virus can be transmitted from person to person, 

including cases in Indonesia, especially in South Sulawesi. In this study, the authors uses a method 

to predict the number of positive cases of Covid19 in South Sulawesi, namely Fuzzy Time Series 

Cheng method. The actual data used is the number of positive patients with Covid19 from 01 April 

to 31 August 2020. From the results of calculations that have been carried out using the Cheng 

method, the conclusion is that good performance is in the MAPE value between 10% - 20%, which 

is an error value of 10.3% with an absolute error value of 15.66 and prediction accuracy value of 

89.97%. 

1. Introduction 

At the beginning of 2020, the world was shocked by the outbreak of a new virus, namely a new type of 

corona virus. This virus is known to have originated from Wuhan, China, which reported its case findings 

on December 19, 2020. At the start of the epidemiology, 66% of patients associated with the seafood market 

in Wuhan, China's Huabei Province contracted the virus with symptoms of respiratory disease. The results 

showed that there was a new type of corona virus infection named 2019 novel Coronavirus (2019-nCoV) 

[1]. On February 11, 2020, the World Health Organization (WHO) named the virus Severe acute respiratory 

syndrome Coronavirus-2 (SARS-Cov-2) and the disease is Coronavirus disease 2019 (Covid19). The 

number of these cases continues to grow because the transmission of this virus can be transmitted from 

human to human. This transmission causes the transmission of this virus to be very fast and infect the world 

globally. WHO declared the status of covid19 as a pandemic on March 11, 2020 [2]. In Indonesia alone, 

the Covid-19 disease was confirmed on March 2, 2020. Meanwhile, in South Sulawesi, a new case was 

discovered for the first time on March 20, 2020 in Makassar City [3]. 

Forecasting is the science of predicting future events by taking historical data and projecting it into the 

future using a systematic approach model [4]. In this study, the authors used the Fuzzy Time Series Cheng 

Method to predict the number of positive cases in South Sulawesi Province using actual data from April 1 

to August 31, 2020. 

2. Experimental Method 

Proc. of the 1st International Conference of Research on Education, Applied Science, Science, and Technology (1st ICREAST), Palopo,
Indonesia, December 21-22, 2020

371



2.1. Time Series 

Forecasting or prediction is a technique for making a value in the future by paying attention to past data 

and current data, where this prediction has an impact on decision making. One of the quantitative 

forecasting methods is the time series model. Time series analysis is a statistical procedure that is applied 

to predict the probabilistic structure of conditions that will occur in the future for decision making [4]. 

2.2. Fuzzy Logic 

Fuzzy logic is a method of counting with the variable words (linguistic variable), instead of counting with 

numbers. The term fuzzy means vague or unclear, but the fuzzy system built to model the forecast still has 

a clear way of working and description based on fuzzy logic theory [5]. 

2.3. Fuzzy Time Series 

Fuzzy time series (FTS) is a soft computing method that has been used and applied in time series data 

analysis. The main purpose of FST is to predict time series data which can be widely used in any real time 

data. FTS is a data forecasting method that uses fuzzy principles as the basis. In general, fuzzy set is defined 

as a class of numbers with faint limitations [6]. If U is the set of universes, then the membership function 

of the set is 𝐴𝑖 =  𝜇𝐴𝑖
(𝜇𝑖) | 𝜇𝑖 + ⋯ + 𝜇𝐴𝑝

(𝜇𝑝)| 𝜇𝑝 where 𝜇𝐴𝑖
(𝜇𝑖) ∈ [0,1] and1 ≤ 𝑖 ≤ 𝑝. 

2.4. Fuzzy Time Series Cheng 

The method of determining the interval in Cheng using Fuzzy Logical Relationship (FLR) to include all 

relationships and giving weight based on the order and looping the same FLR. The following are the stages 

in forecasting time series data using FTS Cheng, namely: 

1. Determine the actual data universe set, namely 𝑈 = [𝑑𝑚𝑖𝑛, 𝑑𝑚𝑎𝑥] and the interval width of the 

universal set U to be divided into the fuzzy set.  

2. Define the fuzzy sets 𝐴𝑖 and perform fuzzyfication on the actual observed data. Suppose 𝐴1, 𝐴2, … , 𝐴𝑖 

are fuzzy sets that have linguistic values, then defining the fuzzy sets in the speaking universe U, so : 

𝐴1 = {𝜇1|1} + {𝜇2|0.5} + {𝜇3|0} + {𝜇4|0} + ⋯ + {𝜇𝑝|0}

𝐴2 = {𝜇1|0.5} + {𝜇2|1} + {𝜇3|0.5} + {𝜇4|0} + ⋯ + {𝜇𝑝|0}

⋮
𝐴𝑝 = {𝜇1|0} + {𝜇2|0.5} + {𝜇3|1} + ⋯ + {𝜇𝑝−1|0.5} + {𝜇𝑝|1}

 

3. Fuzzy Logical Relationship (FLR) is arranged based on data which can be denoted by 𝐴𝑖 → 𝐴𝑗  where 

𝐴𝑖 called the current state and Aj called the next state.  

4. Determine the weight of the FLR relation to be Fuzzy Logical Relationship Group (FLRG) by entering 

all relationships and assigning weights based on the same order and iteration FLRs that have the same 

current state are combined into one group to form normalized weighting matrix, W*. 

5. Determine the defuzzification of the forecast value. To produce the forecast value, the normalized 

weighted matrix (𝑊∗) is multiplied by middle value (length interval). At the fuzzy set interval, the 

forecasting calculation can be: 𝐹𝑖 = 𝑊𝑖1
∗(𝑚1) + 𝑊𝑖2

∗(𝑚2) + ⋯ + 𝑊𝑖𝑝
∗(𝑚𝑝) where 𝐹𝑖 is forecast 

result and 𝑤𝑖𝑗
∗ =

𝑤𝑖𝑗

∑ 𝑤𝑖𝑗
𝑝
𝑖=1,𝑗=1

.  

2.5. Measurement of the Accuracy of Forecasting Result 

The accuracy of forecasting results can be calculated using the Mean Absolute Percentage Error (MAPE) 

using the formula: 𝑀𝐴𝑃𝐸 =
∑ |

𝑋𝑡−𝐹𝑡
𝑋𝑡

|𝑛
𝑡=1

𝑛
× 100%, where Xt is the actual data in period t, Ft is the value of 

forecast results in period t, and n is the amount of data. A model has very good performance if the MAPE 

value is below 10% and has good performance if the MAPE value is in the value range between 10% and 

20%. Thus, the accuracy of forecasting results can be calculated using the following formula: Prediction 

accuracy =  100% −  𝑀𝐴𝑃𝐸 [6]. 
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3. Result and Discussion 

3.1. Descriptive Data Analysis 

The number of covid19 case data is daily data that can be accessed on https://covid19.sulselprov.go.id/  

Figure 1 shows a plot of the time series data on the number of positive cases of Covid19 in South Sulawesi 

during 01 April - 31 August 2020 or with a total of 153 days of data. From the figure, it can be seen that in 

April - May 2020 the number of positive cases was in the value range between 0 and 100. However, in June 

- August 2020 there was an increase in positive cases of Covid19, where the highest number of cases was 

216 on 7 July 2020 [3]. 

 

Figure 1. Plot Data Time Series Period 1 April – 31 August 2020 

3.2. Forecasting the Number of Positive Cases of Covid19 using the Fuzzy Time Series Cheng Method 

3.2.1. Universe of Discourse (U) 

Based on the actual data, the value of dmin = 0 and dmax = 216 is obtained, so that the universal set U = [0.33] 

is obtained. Sets U has a range of 216 with an effective interval length of 27 so that it has a number of 

intervals of 8. 

3.2.2. Interval length with Average Based 

The fuzzy set formed by looking at the number of different frequencies from the universal set U can be 

observed in Table 1. In table 1, fuzzification obtained based on interval length, namely A1, A2, A3, A4, 

A5, A6, A7, and A8. 

Table 1. Interval Length with Average Based 
  

Interval Middle Value Fuzzification F 

0 27 13,5 A1 39 

28 54 41 A2 32 

55 81 68 A3 15 

82 108 95 A4 17 

109 135 122 A5 23 

136 162 149 A6 8 

163 189 176 A7 13 

190 216 203 A8 6 
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3.2.3. Fuzzification and FLR 

Actual data is divided into fuzzy sets based on categorization in Table 1. The fuzzification results can be 

seen in Table 2. Then, FLR is compiled based on fuzzification results on actual data as the next state. 

Table 2. Fuzzification Results and FLR 
  

DD/MM/YY Number Case Fuzzification FLR-1 

01 April 2020 15 A1 - 

02 April 2020 1 A1 A1- >A1 

03 April 2020 14 A1 A1- >A1 

04 April 2020 0 A1 A1- >A1 

. . . . 

27 August 2020 31 A2 A3- >A2 

28 August 2020 0 A1 A2- >A1 

29 August 2020 186 A7 A1- >A7 

30 August 2020 31 A2 A7- >A2 

31 August 2020 100 A4 A2- >A4 

3.2.4. Fuzzy Logical Relationship Group (FLRG) 

The fuzzification results in Table 2 can be grouped into fuzzy logic relations which can be observed in 

Table 3, namely Gq, G2, G3, G4, G5, G6, G7, and G8. Table 3 contains fuzzy sets that have the same 

current state. 

Table 3. FLRG in Cheng Model  
   

FLRG 
Middle 

Value 

Current 

State 
Next State 

Number of 

Relations 
Prediksi 

G1 13,5 A1 A2,A3 6 18,08 

G2 41 A2 A1, A2, A3, A4, A5 33 45,83 

G3 68 A3 A2, A3, A4, A5, A6, A8 31 78,45 

G4 95 A4 A2, A3, A4, A5, A6, A7 15 93,20 

G5 122 A5 A2, A3, A4, A5, A6, A7, A8 18 134,00 

G6 149 A6 A4, A5, A6, A7, A8 23 149,00 

G7 176 A7 A6, A8 7 164,43 

G8 203 A8 A1, A4, A5, A6, A8 19 151,82 

3.2.5. Defuzzification 

There are two stages in the defuzzification process. The first is finding the middle value for each interval. 

The second is to calculate the forecast value based on the defuzzification rules. Thus, the defuzzification 

results of the FLRG in Table 3 are used to predict the number of positive daily cases of Covid19. Then 

defuzzification results from FLRG are obtained in Table 4. 
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Table 4. Defuzzification to Forecasting Data in Number Case of Covid19 
  

DD/MM/YY Number Case Prediction 

01 April 2020 15 18,083 

02 April 2020 1 18,083 

03 April 2020 14 18,083 

04 April 2020 0 18,083 
. .  

27 August 2020 31 45,833 

28 August 2020 0 18,083 

29 August 2020 186 164,43 

30 August 2020 31 45,833 

31 August 2020 100 93,2 

Furthermore, the prediction results are compared with the actual data for April - August 2020 based on 

Table 4, which can be observed in Figure 2. 

 

Figure 2. Plot comparison of actual and prediction data  

Based on Figure 2, the form of forecasting plot results for each period has a value that is not much different 

from the actual data. This is because the results of forecasting using the Cheng method have intervals that 

are not much different so the variation in linguistic value as well. In addition, the Cheng method of 

forecasting is not only influenced by the previous data (time series), but the forecasting is also supported 

by the class proportion in the fuzzy set and middle value. 

3.3. Measurement of the Accuracy of Forecasting Result 

A model has a very good performance if the MAPE value is below 10%, and has a good performance if the 

MAPE value is between 10% and 20%. In this case the MAPE in Cheng Model = 10.3%. FTS Cheng 

forecasting performance was good. The prediction result has an absolute error value of 15.66. 
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4. Conclusion 
In this study, the Fuzzy Time Series Cheng method on the number of positive cases of Covid19 in South 

Sulawesi has a MAPE value of 10.3% which states that the Fuzzy Time Series Cheng method has a good 

performance because it has MAPE values in between 10% and 20% with a value of forecasting accuracy 

of 89.97%.  
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Abstract. Research has been conducted to find out the amount of liquid fractions resulting 
from polypropylene plastic pyrolysis (PP) and the selectivity of Mesoporous Silica (MS), 
Ni/SM, and NiMo/SM against the fraction of gasoline and diesel pyrolysis results of 
polypropylene plastic (PP). The method in this study is pyrolysis method (heating in the 
absence of oxygen) and analysis of liquid fraction of pyrolysis result using GCMS (Gas 
Chromatrography Mass Spectrometry). In this study, the largest number of liquid fractions 
produced on pyrolysis with Ni-MS catalyst was 71.68 wt.%. GCMS analysis showed all 
selective catalysts for gasoline for mesoporous silica (MS), Ni/MS, and NiMo/MS by 73.75%, 
57.21%, and 80.08%.  

1. Introduction 
Plastic waste is an unfinished global problem. In Indonesia, imports of polyethylene and 
polypropylene products continue to increase in line with the growing use of plastic commodities. In 
2005-2009, PP production rate experienced an average growth of about 3.2% per year of 525,915 per 
year. Recycling is a solution to overcome the problem of plastic waste. The applicable recycling 
method is mechanical or chemical recycling [1,2]. Mechanical recycling has limitations when it 
reaches a simple fraction of plastic. So it will still leave plastic that can not be recycled. Pyrolysis 
method is a simple method that can be a solution. Recycling methods such as pyrolysis can 
significantly increase the recycling rate. This can happen because it can utilize a mixture of plastic 
waste unlike mechanical recycling [1,3]. 

The pyrolysis process involves the delivery of large molecules such as polymers (plastics) into 
short chains. Pyrolysis can be done up to 700 °C but high temperatures can produce more gas fractions 
than liquid fractions. Pyrolysis can be done at lower temperatures using the appropriate catalysts [4–7]. 
Generally mesoporous silica is used as a catalyst because it has a large surface area and has high 
thermal stability. Ni-MS and NiMo-MS catalysts attached to silica mesoporous have a specific surface 
area of 550 m2/g [5]. In previous research, used lubricants were carried out using Ni-MS and NiMo-
MS catalysts. The results obtained selective catalysts against gasoline and diesel.  

The conversion of plastic waste into fuel is expected to reduce the environmental pollution [8].	
Based on the description above, this study aims to find out the distribution of pyrolysis product phase 
and to know the distribution of liquid products. 
 

Proc. of the 1st International Conference of Research on Education, Applied Science, Science, and Technology (1st ICREAST), Palopo,
Indonesia, December 21-22, 2020

377



	
	
	
	
	
	

 
 

2. Method 
Plastic waste is collected from a trash can in Palopo City, South Sulawesi, Indonesia, and consists of 
food and drink containers, made of polypropylene (PP). The obtained waste is washed with water and 
soap and dried in a windy way. The plastic is cut into 2-3 cm in size and rinsed using aquadest then 
dried in the oven at a temperature of 60 °C for 12 hours. The catalyst used is the catalyst that has been 
prepared in the research [5].  

Pyrolysis process is performed at atmospheric pressure with a temperature of 450 °C with the 
catalyst comparison to the bait is 1:10. Catalysts and baits are inserted into the reactor to be inserted 
into the heating furnace. Liquid fractions obtained from pyrolysis process are analyzed by GC-MS to 
find out the type of compound and conversion of liquid products. The selectivity of catalysts to the 
fraction of gasoline and diesel is determined based on the results of GC-MS and the weight of liquid 
products. 

3. Result and Discussion 
3.1. Catalytic Activity 
Based on Table 1 it appears that the products produced in the form of liquid, gas and coke phases. In 
this study also conducted pyrolysis without catalyst with the aim to see the performance of the catalyst 
used. The majority of thermal cracking produce gas fraction products. This is due to thermal 
storytelling through radical formation mechanisms triggered by relatively high temperatures without 
catalysts producing short-chain hydro-carbon compounds (C1 – C4)[5]. 
 

 Table 1. Distribution of Pyrolysis Products  

Catalyst 
Products Conversion (%-b/b) Number of Acid 

Site 
(mmol/gram) Gas (%) Liquid (%) coke (%) 

No Catalyst 6.63 52.98 40.39 - 
MS 39.9 59.1 1 5.1 
Ni-MS 28.382 71.618 0 7.1 
NiMo-MS 18.876 68 13.124 6.7 

 
The use of catalysts will increase the reaction rate of PP to liquid products. This is due to catalytic 

cracking through the mechanism of carbocation formation with a minimum number of C atoms C7. 
From this process produced hydro carbon liquid fraction products are more dominant. Table 1 also 
shows a tendency that the development of Ni and Mo on silica increases the conversion of its products. 
Silica packing without metals produces the lowest liquid fraction. This is because silica has less active 
sites and only has a weak Lewis acid site [9]. 

Most liquid products are produced on pyrolysis using Ni-MS catalysts. Liquid products produced as 
much as 71,618% without producing coke. The amount of conversion of the resulting liquid fraction is 
directly proportional to the acidity of the catalyst. This is possible because the amount and size of the 
reactants can enter into a large pore. Catalyst acidity provides an active site that can interact with 
reactants and is supported by the size of the pore diameter [5,10]. 

3.2. Liquid Fraction Distribution 
Based on GCMS test obtained compounds contained in liquid fractions of pyrolysis results. To 
facilitate the identification of compound fractions that appear, the results of chromatograms are 
divided based on the retention of time and concentration of each fraction of the compound calculated 
based on the percentage of area of the chromatogram results. Classification of gasoline and diesel 
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fractions is based on the retention time of gasoline and diesel on chromatograms. Classification of 
liquid fractions of PP pyrolysis products with catalyst variations can be seen in the Table 2 
 

Table 2. Distribution of liquid fractions in catalyst variations 

Catalyst Fraction 
Time 

Retention 
(s) 

Peak % 
Area Carbon 

No Catalyst  
Gasoline 0-20 - - C5-C12 

Solar 20-50 - - C13-C20 
Heavy Oil  50< 1 100 C21< 

Mesoporous Silica 
(MS) 

Gasoline 0-20 1-16 73,75 C5-C12 
Solar 20-50 17-44 22,43 C13-C20 

Heavy Oil  50< 45-47 3.82 C21< 

Ni/MS 
Gasoline 0-20 1-16 57,21 C5-C12 

Solar 20-50 17-65 33,78 C13-C20 
Heavy Oil  50< 66-76 9,01 C21< 

NiMo/MS 
Gasoline 0-20 1 80,08 C5-C12 

Solar 20-50 - - C13-C20 
Heavy Oil  50< 2 19,92 C21< 

 
GC-MS analysis was conducted to determine the selectivity of liquid fraction of PP 

(polypropylene) plastic pyrolysis results qualitatively and quantitatively. Classification of gasoline and 
diesel fractions is based on the retention time of gasoline and diesel on chromatograms. Based on table 
2 gasoline fractions appear at a retention time of 0-20 minutes (C5-C12), the diesel fraction appears at 
a retention time of 20-50 minutes (C13-C20), and for 50 minutes and above in classified into heavy oil 
fractions (C21<). By reading, the higher and wider the peak of the compound in the chromatogram 
indicates that the percentage of compounds in the area has a large value. The liquid fraction of 
pyrolysis results is very similar to commercial gasoline [5,11]. 

4. Conclusion 
The result showed that the highest liquid product was achieved by Ni-MS catalyst 
(71.68 wt.%) and GCMS analysis showed all selective catalysts for gasoline for mesoporous silica 
(MS), Ni/MS, and NiMo/MS by 73%, 57.21%, and 80.08%. 
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Abstract. Security is one of the necessary factors in human activity and their occupied area. 
The method of this research is focusing on developing a system and program for the security 
system in the house that integrates capabilities of Webcam, Raspberry Pi, and Telegram 
Messenger which is designed to have a wide and dynamic monitoring and controlling system. 
The function of the camera, besides it, can run once activated after door or window opening, 
also can be controlled through the installed Telegram Messenger in PC or Smartphone. The 
works principle is the system will give notification by sending a picture from a dedicated 
webcam area to a Telegram user. The Bot on the Telegram Messenger will provide features 
that can be selected by users, which are taking photos or videos. The result of the research 
indicates to us that the system can work properly. 

1. Introduction 
Security is one of the most important things in life; every human being needs more security guarantees 
in their place of residence. That is why various kinds of developments in the field of technology are 
designed to provide security and even protect assets. The level of theft crime in Indonesia during the 
period 2011-2015 tended to fluctuate. In 2013 there were 12,045 cases, in 2014 it decreased to 11,758 
cases and then increased again in 2015 to 11,856 cases [1]. In preventing theft, which tends to be high 
in Indonesia, several types of theft prevention tools are made, such as electronic locks, CCTV, and 
other security devices. However, these tools have limitations, so that security has not been integrated 
into a complete security system. 

One of the rapidly advancing technologies, namely the Internet of Things (IoT), focuses on 
internetworking with physical gadgets, structures, and software that are installed electronically with 
certain programming, use of sensors, actuators via web-based internet networks or other applications 
and are used for control, monitor and gather information [2]. Internet of Things can monitor homes 
remotely by utilizing existing instant messenger applications. IoT technology can be used for security 
and can be monitored through various applications, one of which is through Telegram Messenger, this 
application is open source. This advantage allows users to see the source code, protocol, and 
Application Program Interface (API) in it. This makes it easier for users when they want to create 
additional applications that can be modified. Telegram on the client-side is available in mobile and 
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desktop versions of the system; this application can send messages and exchange photos, videos, 
stickers, audio, as well as files of various formats. Bot features that are not available on other instant 
messengers are another advantage. A bot is an auto answering account that can respond to certain texts 
according to the commands we give. Telegram is equipped with end to end encrypted message 
security [3]. Telegram Messenger is an Instant Messenger platform that supports Linux-based 
operating systems (OS) so it is compatible with the Raspberry Pi which also uses the same OS. 
Raspberry Pi is small, low cost, and is a single-board computer that must be connected to a monitor 
and use a keyboard and mouse [2]. 

From this background and inspired by the Internet of Things (IoT), the researcher tries to develop a 
system for monitoring door and window activity using the Raspberry Pi and sends notifications in the 
form of pictures of situations around doors and windows to the Telegram messenger application that 
can be accessed via a Smartphone. Raspberry Pi is used as camera control and other hardware is used. 
This security system utilizes a button installed in the door and window gaps that will activate when the 
door or window is opened, when the button is active it will trigger the camera connected to the 
Raspberry Pi to take photos and send these images to the homeowner via the Telegram Messenger 
application. 

.  

2. Related work 
Security is the main thing in protecting our families and also belongings at home. IoT-based security 
systems are already on the market a lot, but all security equipment is certainly inseparable from 
several shortcomings. The security system must be able to work 24 hours without stopping and be able 
to detect intruders, be able to provide direct warnings, be more efficient, and be on target. Below are 
some studies related to security in the IoT environment. 

Raspberry Pi Based Security System on IoT Platform, Sneha S et al, explained home security using 
the Raspberry Pi and the Internet of Thing Platform. The security system uses a PIR sensor and 
vibration sensor, if an object or person is detected on the sensor, an alarm will sound and a notification 
will be sent via email to the homeowner. This tool is connected to the internet using wifi on the 
Raspberry Pi [2]. Andreas et al. (2019) with the paper title Door Security System for Home 
Monitoring Based on ESP32, describes an IoT-based security system with an ESP32 microcontroller, 
the Arduino programming language, and an android application. The ESP32 uses low power and is 
connected to a built-in touch sensor which is used for the development of the door security system. 
This security system uses a PIR sensor to detect motion and a magnetic sensor to detect open or closed 
doors. To send motion detection notifications to sensors and monitor safety, a mobile application with 
the MQTT protocol is used [4]. 

IoT Based Home Security System Using Raspberry Pi-3, Deepak. S. Kumbhar et al. (2019 show 
home security based on IoT using Raspberry Pi-3 and uses the YOLO algorithm to detect movement. 
This system is equipped with a PIR sensor, Ultrasonic sensor, Pi-Camera, Buzzer, speaker, and 
microphone. The security system will be on for 24 hours for 7 days. The system will initialize all 
installed peripherals. PIR sensor will detect intruders' movement and the camera will capture images. 
This system uses 2 modes; there are a homeowner and no homeowner [5]. Pragati Ukey et al. 
Development of Smart Home security system using Raspberry Pi describes a security system using 
Wi-Fi, the advantage of which can be controlled from anywhere. Raspberry Pi is used as a control 
system and uses a gas sensor, limit sensor, and water level sensor. The system is controlled remotely 
using the android Blynk application [6]. From some of the research discussed above, we discussed and 
developed an IoT-based security system using the Raspberry Pi and the telegram messenger 
application to send intruder notifications in the form of images taken from the camera. 

 
 

3. Raspberry Pi 
The Raspberry Pi is a mini-computer designed and manufactured in the UK with the original aim of 
providing an inexpensive computing device for education. Raspberry Pi was released commercially in 
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February 2012. Since its inception, the Raspberry Pi board has gone through several revisions and has 
been available in two models, namely model A and model B. Currently, the Raspberry consists of five 
main models, namely Raspberry Pi Model A +, Raspberry Pi Model B +, Raspberry Pi 2, Raspberry Pi 
3, and Raspberry Pi Zero. All Raspberry Pi models have a similar design, differing only in features 
such as the number of USB ports, presence or absence of network ports, and processor power except 
for the Raspberry Pi Zero which is a cut-down model designed specifically for the cheapest possible 
[7]. Raspberry Pi 3 is the latest Raspberry Pi model. Raspberry Pi 3 uses a new processor, namely 
Broadcom BCM2837 64 bit. The BCM2837 is faster than the BCM2836. Raspberry Pi 3 is also the 
first model to have built-in wireless (capable of connecting to a Wi-Fi network as well as Bluetooth 
devices) [8]. On the board, there is a slight difference in the layout with the Raspberry Pi 2. The 
Raspberry Pi 3 has 40 GPIO pins, 4 USB ports, a USB, a 10/100 LAN network port, and all other 
ports like the previous models. The Raspberry Pi 3 has minor changes for compatibility issues with 
certain add-ons. The main advantage of the Raspberry Pi 3 is the 64-bit processor and better 
performance than the previous models and has built-in Wireless [5].   

4. Telegram API 
Instant Messaging (IM) Telegram was launched in August 2013 and has become one of the most 
widely used IM applications by people around the world. One of the advantages of IM Telegram is 
that it has a basis for using the Application Programming Interface (API). One of the APIs provided is 
the Bot feature. Bot implementation has begun to be widely used by many people; one of the 
advantages of Bot is the reliability to provide data to users that is not limited by the time [9].   
 

5. Raspbian 
Raspbian is the name given to a customized Debian Linux distribution. Debian is one of the oldest 
Linux distributions and it constricts stability, high compatibility, and excellent performance even on 
modest hardware, thus making it a great partner of the Raspberry Pi. Raspbian takes Debian as its base 
or parent distribution and also Raspbian adds additional tools and software aimed at ease of use of 
Raspberry [10]. To reduce the size of the file to be downloaded, the raspbian image file only consists 
of some software like the regular desktop version. The software includes software for web browsing, 
python programming, and a GUI for Raspberry.   
 

6. Internet of Things 
Internet of Things is a combination of real-world information technology with the internet. IoT is a 
business tool that manages business processes to make them more efficient and effective. This is a 
control concept in a centralized internet network; software and hardware are controlled remotely. 
Three important components in IoT are namely hardware, communication, and software [11].   
 

7. Research Methods and Proposed System 
This research method is intended to obtain an outline of how this system will be built so that this 
system will later be more effective and efficient in describing the main materials and equipment, as 
well as the research methods used, as well as providing adequate details that allow research to be 
repeated. 

The way this monitoring and controlling system works is when the door or window is opened, the 
camera will immediately take a photo, then save the photo on the external memory on the Raspberry 
Pi, after which the Raspberry Pi sends the photo to the Telegram Messenger user as well as a 
notification to the user. Telegram Messenger Bot will immediately offer 2 options for the next process, 
namely to take a photo again or take a video. If the user chooses to take a photo or take a video, the 
bot will command the Raspberry Pi to take a photo or video via the camera and send the results 
directly to the user. Photos use the JPG format while the video is sent using the AVI format. If the 
doors and windows remain open after opening, the camera will continue to send photos every 10 
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seconds, but if the doors and windows are closed and the user does not carry out further orders, the 
system will return to standby. In planning a Raspberry Pi-based Home Security System tool using the 
Telegram Messenger application using a camera, a block diagram is needed to find out the working 
principle of the tool. The block diagram is as shown in Figure 1 with an explanation of each section as 
follows: 
1) The on/off button used is a button, in general, that is small in size so that it can be installed in the 

doorway (micro switch). 
2) The webcam used is a USB webcam compatible with Raspberry Pi 3 Model B; this webcam has a 

resolution specification of 640x480. The resulting video has AVI format & the resulting photo has 
a JPG format. The webcam will be connected to the CSI port (camera serial interface) which 
consists of 15 pins on the Raspberry Pi. The camera functions to take photos every time there is 
activity at doors and windows or record surroundings and can take photos and videos with 
commands from Telegram Messenger. 

3) Raspberry Pi 3 Model B reads data from door and window activity, then processes and processes 
the data, accesses Telegram to inform users of the response from doors and windows. 

4) The internet acts as a link between the Raspberry Pi and Telegram so that it can be connected to the 
Telegram server which is a storage place for photos and videos. 

5) Notifications in the form of photos will be sent to Telegram Messenger which has been installed on 
a laptop or Smartphone as a user interface to the internet so that you can monitor home security 
from a remote place.  

 
 

Figure 1. System Block Diagram for Security System Based On Raspberry Pi And Telegram 
Application 

 
In accordance with Figure 2, the work flow of the monitoring and controlling home security system is 
as follows: 
1) An opened door or window will activate the button and then send logic to the Raspberry Pi. 
2) The camera will take a photo and send the results to the Raspberry Pi. 
3) The Raspberry Pi will send the initial detection photo to the Telegram server before sending it to 

the user. 
4) The Telegram server will send photos to the user via the Telegram application installed on a laptop 

or Smartphone. 
5) The user will receive an early detection photo. Users can also give commands in the form of taking 

photos and videos or ignore them. Then the user request is forwarded to the Raspberry Pi. 
6) Raspberry Pi will forward commands to the camera to take photos or videos. 
7) The camera will send photos or videos to the Raspberry Pi. Then send photos and videos to the 

Telegram server before being forwarded to the user. 
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Figure 2. the work flow of the monitoring and controlling home security system 

8. Result and Discussion 
The following is the process of making, the results and discussion of this research: 

8.1. Hardware Manufacturing 
The initial step for designing a home security monitoring and controlling tool with the Raspberry pi-
based Telegram messenger application requires the main components that must be prepared as in 
figures 3(a) and 3(b), these components include: 
1) Raspberry Pi 3 Model B. 
2) Laptop, Monitor, Keyboard, Mouse, which is required for setting up the Raspberry Pi 3 Model B. 
3) USB Webcam compatible with Raspberry Pi 3 Model B 
4) Speaker. 
5) GPIO circuit. 
6) Telegram Messenger application installed on a Smartphone or laptop. 
 

            
 
    (a)     (b) 

Figure 3(a). wiring diagram Raspberry Pi GPIO circuit for hardware system and 3(b) prototype of 
hardware system 

 
The following is a description of the series: 
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1) Pin 1 as 3.3 Volt power is connected to Pin 15 which functions as webcam data 0. 
2) Pin 2 as 5 Volt power is connected to Pin 13 which functions as webcam data 1. 

8.2. Development of Software 
After all the peripherals are installed properly, the next step is to install the operating system for the 
Raspberry Pi that we are using. Raspberry Pi Foundation provides software for the Raspberry Pi 
known as New Out-Of-Box Software (NOOBS). The implementation of the software aims to make it 
easier for users as a first step to use the Raspberry Pi. This software is already installed on the SD 
Card which is bundled with the Raspberry Pi. The operating system needs to know which external 
devices are entered before they can be accessed. If the system version you are using has a desktop 
environment like the one I use, the mounting process will run automatically. Furthermore, the software 
installation can be done by pressing Ctrl + Alt + L. However, it should be noted that the Raspberry Pi 
must be connected to the internet for every operation. 

8.3. Configure Telegram Bote 
Raspberry Pi 3 with the Raspbian Jessie operating system must be connected to the Telegram Bot so 
that the system built can run. The bot here requires a script to run the command the author wants; here 
the writer will detail the implementation of the Bot into the Raspberry Pi with the Raspbian Jessie 
operating system which will be run. After the Telegram Bot on Raspberry PI is ready, the next step is 
to connect the telegram ID on the Smartphone with raspberry by searching for and adding the 
@get_id_bot and @BotFather accounts as shown in Figures 4 and 6. 
 

 
Figure 4 Chat ID Telegram Bot 

 

8.4. System Testing 
When testing the system, a command code is needed so that the program can run as desired, the 
following is the command code used in this study: 
1) Pic0 is the command for sending photos leading to the door. 
2) Pic1 is the command to send the photo that leads to the window. 
3) Vid0 is the command to send video leading to the door. 
4) Vid1 is the command to send the video leading to the window. 
5) snd is the command to ring the bell. 
6) About is a command to send the description text for the Bot Indar @ 2019 creation. 
7) Help is a command to send the text of all command codes that have been set in the research. 

This test starts from the door or window is opened, the camera records photos, the Raspberry Pi 
communicates with the Telegram Messenger Bot to send messages, Telegram receives messages, the 
user makes photo or video orders until the photo or video reaches the user. For videos, the duration is 
10 seconds with a file size of 6.5 Mb. The test was carried out 9 times. Figure 5 is the result of the 
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camera when the door is opened and Figure 10 shows a picture or photo when typing the pic1 and vid0 
commands on Telegram. 
 

        
   (a)     (b) 

Figure 5(a). Picture when the door is opened and Figure 5(b) Image when command pic1 and vid0 
 

Tabel 4.1 Result of system testing 
 

From the test results in Table 4.1, it can be concluded that the percentage rate of the success of the 
entire system reaches 90% due to the unstable network conditions. Telegram Messenger users are also 
able to request photos or videos. In the final stage, the requested photos and videos have been 
successfully sent and arrived at the user. 
  

9. Coclusion 
Based on the results of designing and testing a tool entitled "Design of Home Security Monitoring and 
Controlling Tools with the Raspberry Pi-Based Telegram Application" the following conclusions can 
be drawn: 
1) The design of the tool is successfully carried out and can work well. 
2) The device can be used as an alternative to CCTV at home. 
3) Monitoring and controlling tools can be accessed via a Smartphone or laptop with Telegram 
Messenger installed. 

No.	
Testing	

Camera	
condition	

Message	received	
by	Bot	Telegram	

Photo	
Request		

Video	
Request		

Photo	
received	

Video		
received	

1	 Standby	 No	 No	 No	 No	 No	
2	 Standby	 No	 No	 No	 No	 No	
3	 Standby	 No	 No	 No	 No	 No	
4	 Standby	 No	 No	 No	 No	 No	
5	 Active	 Yes	 Succeed	 Succeed	 Succeed	 Succeed	
6	 Active	 Yes	 Succeed	 Succeed	 Succeed	 Succeed	
7	 Active	 Yes	 Succeed	 Succeed	 Succeed	 Succeed	
8	 Active	 Yes	 Succeed	 Succeed	 Succeed	 No	
9	 Active	 Yes	 Succeed	 Succeed	 Succeed	 No	
10	 Active	 No	 No	 No	 No	 No	
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4) The tool can work depending on the internet connection, 90% of the commands were executed 
successfully during testing, Command failure that occurs due to delays in video sending orders. 
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Abstract. This study aims to create a network monitoring system that can make it easier for 
network administrators to check the existing network conditions. This research was conducted 
in the student information system server room of the University of Cokroaminoto Palopo. This 
type of research is Research and Development (R&D) which develops existing systems by 
adding a monitoring system so that data traffic can be handled properly and quickly and records 
every data traffic that passes on the existing network. This system makes it easier for network 
administrators where The dude server as a network monitoring application displays existing 
network conditions into network maps. If the device on the network is in normal condition, the 
device will be green, while if it is off, it will be red so that it is easy to monitor and provide 
notification if the network is unstable or disconnected with telegram bot media as a notification 
quickly so that the network administrator will immediately know if there is a problem on the 
network. Combined with the cacti application as an application that can record data flows and 
display it in graph form, it makes it easier for network administrators to troubleshoot and report 
problems on the network 

1. Introduction 
Communication and information technology based on human needs is currently driving the rapid 
advancement of means of communication and information. This progress has led to the development of 
various communication and information network facilities. Computers are one of the fastest growing 
communication tools and information managers. By using a computer network that can connect one 
computer to another, making computers a reliable means of communication and information 
sophistication today. One form of computer network development is the Internet [1]. The ease of 
communication and information facilities provided by the Internet makes Internet implementation a 
leading tool in every institution [2]. Network monitoring in an internet network is very necessary so that 
the computer network can be controlled and continue to work optimally. An example of Internet 
implementation in educational institutions is at Cokroaminoto Palopo University.  

Currently, the network connectivity and network infrastructure at Cokroaminoto Palopo University 
have been very well established. Every building and room are connected to each other so that data 
communication can be formed to facilitate the work of lecturers and University staff. With good 
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infrastructure, it is also necessary to monitor the network so that data traffic is maintained where 
currently the network monitoring system has not been implemented at the University of Cokroaminoto 
Palopo. Therefore, by implementing a network monitoring system, it is hoped that it can support the 
existing network infrastructure and make the network more stable and monitorable. 

2. Experimental Method 
This type of research was Research and Development (R&D). This study aims to optimize the network 
by adding a network monitoring system so that the Research and Development (R&D) method is an 
appropriate method for perfecting existing products. This research has been conducted on the student 
information system (SIM) server room at Cokroaminoto Palopo University in Palopo City, South 
Sulawesi Province. The research was started from January to May 2020. From the first week to the 
fourth week of January the researchers made observations at the research site. In February the 
researchers collected the data needed to create the proposed system. In the first to the fourth week of 
March the researchers tested the proposed system. Until the month of May the researcher made a final 
research report. 

3. Result and Discussion 
The results of this study were obtained from the research location of the server room of the 
Cokroaminoto Palopo University. The research has been conducted to implement a network monitoring 
system using the dude server and cacti tools. With this monitoring system, the network can be monitored 
in real time and the system provides notification if there is a connection failure on the data line. By 
implementing cacti, each data traffic will be recorded per second and displayed in graph form so that if 
there is an issue of unstable network, the network administrator can check via cacti graph. The dude 
himself monitors by displaying a network map and can provide notifications automatically via a 
telegram account so that network administrators can easily troubleshoot the network. 

3.1. Monitoring dengan the dude server 
The dude server is an application that functions as a network monitoring system on proxy devices [3]. 
Dude Server can be downloaded on the official Mikrotik page. Adjust the Dude Server version with the 
router architecture and router version. Because the router at the research location has a "tile" architecture, 
the authors download the Dude Server with the same architecture. Then download the Dude Server 
Client as an application to access the Dude Server. 

One of the most important functions in a network monitoring system is notification or notification 
quickly when a network connection is interrupted [4]. Dude server supports many notification methods 
on the network but the most efficient is the excute on server method, namely by sending notifications to 
the telegram group. . To display a notification on telegram, a configuration must be done on the dude 
server via the dude client [5,6]. Meanwhile, to monitor traffic from MikroTik, the Cacti application is 
used.. 

3.2. Pembahasan 

With a network monitoring system based on the dude server, the network will be monitored in the 
form of network maps. If there is a connection that is disconnected, the color of the device on the 
network maps will initially turn green to red, which means the device is in a down condition. As 
shown below. 
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Figure 1. Network Maps display when the device is down 

 
When the device experiences an unstable network condition, where the connection is unstable or 

the network condition is down, where the connection is not there at all, the system will automatically 
send notifications via telegram so that the network administrator can find out quickly if there is a 
problem on the network. As shown below. 

 

 

Figure 2. Device notifications on telegram 
 
Based on picture above, the telegram automatically sends a notification according to the 

condition of the device on the network maps. The up and down conditions on this connection 
are recorded in real time on the cacti as shown below 
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Figure 3. Graph Cacti 

 
 
The graph on this cacti makes it easier for network administrators to make reports and troubleshoot 

networks that are experiencing unstable network conditions because by looking at the cacti graph, 
network administrators can see the bandwidth traffic record that passes per few minutes. 

4. Conclusion 
The network that runs in the Cokroaminoto Palopo University server room does not have a monitoring 
system so the authors apply the dude server and cacti tools as a network monitoring application that 
makes it easier for network administrators to maintain network stability in the Cokroaminoto Palopo 
University server room. With the dude server, connection stability can be monitored easily with a 
network map display and by providing notifications via telegram bots if there is a problem on the 
network. Cacti records the traffic bandwidth that passes in real time and provides a view of the data flow 
on the network with a graph display, making it easier for network administrators to check the quality of 
the network in the server room of the Cokroaminoto Palopo University. 
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Abstract. The purpose of this analysis is to apply a Neural Network with a quantization 
learning vector system for the classification of ear, nose, and throat diseases using data from 
57 patients in Rantauprapat Hospital. Disease symptoms such as temperature, fatigue, nausea, 
pain when breathing, sore throat, hearing loss, allergies, chills and sweating, thick and 
transparent mucus were input variables used. The target variables were ear canal infections, 
pharyngitis of the neck, throat, nose, and sinusitis. The results showed that 10 neurons with an 
objective value of 0.01 in the learning rate with a range of 0.01 - 0.05 resulted in the 
classification of snoring, nose, and ear diseases, including the input layer. In this method, the 
Mathlab application is used with an average accuracy of 67 percent and a mean square error of 
0.2. 

1. Introduction 
The Artificial Neural Network (ANN) is a concept in artificial intelligence knowledge engineering 
designed to adopt human nerve cells (neurons) that are the basic features of information processing. 
The human brain has approximately 10 billion neurons and nearly 10 trillion connections (synapses) 
between neurons. Neurons continuously parallel and efficiently interpret information in the human 
brain. Artificial neural network Learning Vector Quantization (LVQ) is a type of ANN focused on 
competitive learning[1][2]. Works with the strategy of reducing its adjacent nodes to pick only one 
output node (winner node). Only the winning neurons or neurons with the lowest value that undergo a 
weight update are the output value given by neurons in the layer[3]. 

In the classification process, several studies using LVQ have been successfully applied, such as 
majors based on mathematics, physics, chemistry, and biology or historical values, geography, 
sociology, to help schools classify majors, whether science or social[4]. The LVQ algorithm also 
recognizes patterns in the classification of student concentration areas based on learning in compulsory 
subjects and student choice courses with the parameter values used include the learning rate (α) = 0.9, 
the minimum learning rate (mina) = 0.01, and the α reduction value is 0.1. The value of the parameters 
in this study is quite effective and efficient in determining the theme of the concentration of student's 
final project studies by achieving an accuracy of 80%[5]. 
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This study aims to implement the Neural Network for the classification of ENT diseases with the 
Learning Vector quantization process. The data collected came from 57 patients at Rantauprapat 
Labuhanbatu Hospital. Disease symptoms such as fever, headache, cough, pain when speaking, sore 
throat, hearing loss, allergies, chills and sweating, thick and clear mucus were the input variables used. 
The target variables were ear canal infections, pharyngitis of the neck, throat, nose, and sinusitis. 

2. Method 
2.1 Artificial Neural Network 
The Artificial Neural Network (ANN) is a human brain model that simulates the learning process and 
the processing of information by imitating the work of the human brain to solve the problem by 
adjusting the weight of its synapses. Artificial neural networks are designed to replicate the functioning 
of the human brain in some tasks and have the capacity to store information[6][7]. Like the human 
brain, an Artificial Neural Network consists of several interconnected neurons. These neurons 
transform the information received through their exit connections to other neurons (weights) and store 
information that has value.    
 

 
Figure 1. Structure of a Neuron in a Neural Network[8] 

 
2.2 Learning Vector Quantization (LVQ) 
Learning Vector Quantization (LVQ) is a method of classifying the pattern of each output unit 
representing a specific category or class. The output unit weight vector is represented as a reference 
vector using a set of training patterns with the available classifications and the initial distribution of 
the reference vector. After training, the LVQ network classifies input vectors by assigning them to the 
same class as output units, while input vectors are classified as having reference vectors[9]. The 
Learning Vector Quantization (LVQ) architecture consists of an input layer (input layer), a competitive 
layer (input class competition dependent on proximity), and an output layer. The input link is 
composed of weight to the competitive layer. In a competitive layer, the learning process is observed, 
and inputs compete to join a class[10]. 

    X-W1

X1

X4

X3

X2

F1

F2	
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Y_In2

	
Y1

	
Y2     X-W2

 
Figure 2. Architecture of Learning Vector Quantization[11] 

 
2.3 Throat, Nose and Ear (ENT) Disease 
Computer technology has been widely used in the health sector[12], one of which is throat, nose and 
ear (ENT). There are differences in how to treat or diagnose ENT diseases. However, there are many 
cases of delays in handling and a lack of patient information in identifying the type of ENT disease so 
that a diagnostic solution using computer technology through artificial intelligence is needed. ENT 
disease is a disorder of the ear, nose and throat organs that spreads to one another because there is an 
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eustachian tube that connects the three organs. So that if it attacks one of the organs, it must be 
examined as a whole on all three organs by an ENT specialist[13].  
 
2.4 Research Method 
The framework in this research can be seen in Figure 3 below: 
 

 
Figure 3. Research Method 

 
The stages took to consist of data analysis, Artificial Neural Network design, and manual Artificial 
Neural Network training. The process carried out in this stage has the training and testing stages. The 
initial process of introducing vector input is carried out through several epochs or iterations until the 
conditions are met. Learning Vector Quantization (LVQ) automatically performs learning at a 
competitive supervised layer and learns to classify input vectors. The classes obtained as a result of a 
competitive layer depend on the distance between each class's input vector and its weight vector, and 
the input vector belongs to the class with the length closest to it. The Learning Vector Quantization 
(LVQ) learning algorithm aims to find an acceptable weight value grouping of input vectors in groups 
that follow those initialized at the time the Learning Vector Quantization (LVQ) network was formed. 
 

 
Figure 4. Research Framework 

 
The research framework is described as follows: 

1. The input layer (X) consists of 10 neurons which are the input variables:: 
X1 =  Fever 
X2 =  Headache 
X3 =  Headache 
X4 =  Pain when speaking 
X5 =  Sore throat  
X6 =  Hearing loss 
X7 =  Allergy 
X8 =  Shivering and sweating 
X9 =  Nose Bleeding 
X10 =  Swollen Glands 

2. W1 is a weight vector that links the first neuron in the output layer to each neuron in the 
input layer; W2 is a weight vector that links the second neuron in the output layer to each 
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neuron in the input layer, and W3 is a weight vector that links the neurons to each neuron in 
the input layer. In the output layer, the third one. 

3. The output layer (Y) consists of 3 neurons which are the target of this type of disease: 
Y1 =  Pharyngitis 
Y2 =  Sinusitis 
Y3 =  Ear canal infection 
 

The initialization table in this framework is shown in Table 1 below: 
 

Table 1. Initialization 

No  Patient's 
Name 

Symptoms of the Disease Y X1 until X10 
1 Abdul 1 1 1 1 1 0 1 1 0 1 1 
2 Budi 1 1 1 1 0 0 1 1 1 0 2 
3 Anto 0 1 0 1 0 1 1 1 0 1 3 

 
The final result of manual calculation results in the calculation of the smallest distance weights of W1 
new, new W2, new W3, and the smallest distance weights from the training data as shown in Table 2. 

 
Table 2. The Final Result of Manual Calculation 

New W1 0,9525 1 0,95 1 1 1 0 1 1 0 1 
New W2 1 1 1 1 0 0 0 0,95 0,9525 1 0 
New W3 0 1 1 1 0 0 1 0,9549 0,95 0 1 

 
3. Result and Discussion 
3.1. Testing Training Data 1 
Table 3 shows the vector W in the training data: 
 

Table 3. Vector W Data Training  
No  Symptoms of the Disease (X) Target 
1 X1 X2 X3 X4 X4 X5 X6 X7 X8 X9 X10 Y 
1 1 1 1 1 1 0 1 1 0 1 1 1 
2 1 1 1 1 0 0 1 1 1 0 2 2 
3 0 1 0 1 0 1 1 1 0 1 3 3 

 
Testing the training data and the calculation results on the smallest weight is the first weight so as to 
produce a new W1 weight: 

Table 4. New W1 Weight Results 
W1 Baru 0,95 1 1 1 1 0 1 1 0 1 

 
The training data is processed through Matlab as shown in Figure 5 below: 
 

 
Figure 5. New W1 Application Weights Results 
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3.1.2 Implementation of the first Training and Testing 
The first test on training data uses 60% - 40% with the following parameter details: 

1. Input layer 10 neurons 
2. Competitive layer 3 neurons 
3. Linear layer of 3 neurons 
4. Learning rate of 0.05 
5. The maximum epoch is 300 epochs 
6. The goal value (error tolerance) is 0.01 

 

 
Figure 6. Training Using Matlab 

 
 Figure 6 shows that the 300th epoch was completed in 1 minute 06 seconds. The resulting Mean 
Square Error (MSE) is 0.216, meaning that the MSE value is greater than the goal value (error 
tolerance) of 0.01. The results of the training are compared between targets and classification results 
as shown in Table 5 below: 

Table 5. Target Comparison and Classification 

Target 
1 2 3 1 2 3 2 1 3 3 2 1 3 
 1 2 2 2 3 1 1 2 3 3 3 1 
 1 2 3 2 2 1 3 2 1    

Classification 
3 2 3 3 2 3 2 3 3 3 2 2 3 
 3 2 2 2 3 2 3 2 3 3 3 3 
 3 2 3 2 2 3 3 2 3    

 
Table 5 shows the comparison between the target and the resulting classification results using epoch 
300 and a learning rate of 0.05. The level of accuracy with the correct number resulted in 67% between 
the target comparison and classification results. 
 

Table 6. Results of Training and Testing 

Testing 
Data Path Data Amount Accuracy Testing 

Training 
Data 

Testing 
Data 

Training 
Data 

Testing 
Data 

Training 
Data Testing Data 

1 60% 40% 34 23 67% 23 65% 17 
2 70% 30% 40 17 67% 27 64% 11 
3 80% 20% 45 12 68% 31 58% 7 
4 90% 10% 49 8 67% 33 62% 5 

 
Table 6 shows the results of training and testing in 4 data patterns having a data sharing pattern of 60% 
for training data and 40% for test data so that the classification process has a high degree of accuracy. 

3. Coclusion 
With the Learning Vector Quantization process, the classification results using Artificial Neural 
Networks make it easier for hospitals to identify and classify ENT diseases. In training and testing, the 
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quantity of data, the value of the learning rate, and the iteration affect the degree of classification 
accuracy. The findings showed that 10 neurons at a Learning Rate of 0.05 using Matlab and an 
Objective Value of 0.01 at MSE 0.207 resulted in the input layer classification. In this approach, the 
results of the average value on the implementation of the Neural Network have an accuracy of up to 
67 percent. Further research is expected to improve the classification process and accuracy by applying 
other approaches, such as Learning Vector Quantization2 and Learning Vector Quantization3. 
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Abstract. The determining factor for seaweed cultivation is water quality, which is always well 

maintained. The results showed that seaweed production increased drastically due to the 

excellent quality of water from the seaweed cultivation land. Conversely, if the water quality is 

not good, it will reduce the production of seaweed. The importance of the water quality factor 

of a seaweed cultivation land is a priority that must be considered by seaweed farmers. You 

can do several ways to determine whether or not the water quality of a seaweed cultivation 

area is excellent. One way to do this is to measure the water salinity parameter that affects 

seaweed pond water quality. The measurement of these parameters becomes the basis for 

farmers to take action on the land they manage. So far, the size of water salinity parameters 

has been carried out by taking water samples and then tested in the laboratory. Another 

alternative that can measure the quality of seaweed cultivated land water is to use a sensor 

integrated with a microcontroller device. Along with technological developments, they are 

measuring or monitoring physical quantities such as water salinity more just by using a 

website connected to the internet network. The amount of seaweed pond water traffic is 

monitored through the monitoring website without the need to go to the pond location so that 

the seaweed farmers can follow the seaweed pond water's salinity conditions in real-time. The 

type of research used is development (Research and Development), which refers to the 

waterfall model (Planning, Analysis, Design, Implementation, Maintenance). The research 

stages used in this research use the waterfall method, namely 1) System Analysis, 2) System 

Design, 3) Implementation, 4) Integration and Testing, 5) Maintenance. The results show that 

the website design was successfully created with features that function well. Four pages are 

prepared on the website for monitoring the salinity of seaweed pond water. The four pages are 

1) login page, 2) home page, 3) data view page, and 4) water salinity monitoring page. 

1. Introduction 

South Sulawesi is one of the provinces in eastern Indonesia that develop seaweed as one of the leading 

commodities. Seaweed development areas in South Sulawesi are in Wajo Regency, Jeneponto, 

Takalar, Bulukumba, North Luwu, Palopo City, Pare-Pare City. The Government of South Sulawesi 

has named seaweed cultivation one of the leading commodities in the fishery sector. It is based on 
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seaweed both seaweed ponds and in the sea is easy to cultivate, a quick harvest, able to absorb a lot of 

labor, demand in the market is high and easy to cultivate. 

The type of seaweed that is widely cultivated in South Sulawesi is gracilaria sp. and Eucheuma sp. 

These two seaweed types have high economic value and wide utilization such as medicines, feed 

materials of organisms in the sea, fertilizer plants, and fertilization of the soil, foodstuffs, and 

beverages. Its derivative products are also used for the paper, paint, textile, commercial, toothpaste, 

and laboratory materials industries. 

The determining factor in the successful production of seaweed cultivation is the quality of water 

that is always well maintained. The results showed that seaweed production increased dramatically due 

to the good water quality of seaweed cultivation land. Conversely, if the water quality is not good, it 

will impact the decrease in seaweed production [1]. The importance of the water quality factor of 

seaweed cultivation land is a priority that must be considered by seaweed farmers. 

Seawater can be said to be a saline solution. Water salt content is usually estimated as the amount 

(in salt) of the total dissolved salt in 1 kilogram of seawater and is usually measured by conductivity. 

The higher the conductivity, the higher the salt content. The composition of such salt content is always 

in a constant state over a long period. This is due to the control of various chemical and biological 

processes in the sea waters. This condition causes most organisms living in marine waters to be 

organisms with a tolerance (sensitivity) to very small salinity changes or organisms classified as 

stenohalin organisms [2]. 

Salinity is defined as the amount of solid material in each kilogram of seawater, expressed in grams 

per-kilogram or thousandth [2]. Salinity is important for the survival of organisms, and almost all 

marine organisms can only live in areas with small salinity changes. 

In general, the average salinity of Indonesian waters ranges from 32 – 34 per mile or ranges from 

33 o/oo to 37 o/oo and changes based on time and space. Salinity value is strongly influenced by 

freshwater supply to seawater, rainfall, seasons, topography, tides, and evaporation. Salinity 

distribution is influenced by various factors such as water circulation patterns, evaporation, rainfall, 

and river flow. Salinity is one of the factors that affect the growth of seaweed. Good salinity conditions 

for seaweed growth range from 15-35 ppt [2]. 

Several ways can be done to know whether or not the water quality of a seaweed cultivation land. 

One way to measure the parameters of salinity of water that affects seaweed ponds' water quality is to 

measure the parameters of salinity of the water. The measurement of these parameters becomes the 

basis for farmers to take action on the land they manage. During this time, water salinity parameters 

are measured by taking water samples and then testing them in the laboratory [3], [4].  Another 

alternative that can be taken to measure seaweed cultivation land's water quality is to use sensors 

integrated with microcontroller devices [5]. 

Along with the development of technology causes the way of measuring or monitoring the amount 

of physic, such as salinity of water, can be done more simply by utilizing websites connected to the 

internet network. Through the website monitoring, the amount of salinity seaweed pond water can be 

monitored without the need for the pond's location. So that seaweed farmers can monitor the salinity 

condition of seaweed pond water in real-time. 

Understanding the website by Simarmata is a system with the information presented in the form of 

text, images, sounds, and others stored in an Internet web server presented in the form of text generally 

written in the form of HTML format (Hypertext Markup Language). Other information is presented in 

graphic form (in GIF, JPG, PNG), sound (in AU, WAV format), and other multimedia objects (such as 

MIDI, Shockwave, Quicktime Movie, 3D World). Furthermore, Sovia and Febio mentioned that the 

website is the entire web page contained in a domain containing information. A website is usually built 

on many related web pages. The relationship between one web page and another is called a hyperlink, 

while the text used as the connecting media is called hypertext. 

There are various benefits of the website, and the development of a website's benefits is 

increasingly widespread, including 1) Expanding the reach of promotion of something, by having a 

website then our products can be better known by the public, especially Internet users. 2) Can be a 

media without borders because the Internet is an unlimited media of information. 3) Broad promotion, 

the Internet is the widest promotional media in the world when viewed from the area's reach. 4) Media 
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introduction of the company, if we have a company will be easier we introduce the company through 

the website because the reach of the Internet is wide and the user is a lot so that our company will be 

known by the public so that it can bring in prospective consumers using product promotion through the 

website. 5) Many websites are also used for Internet of things (IoT) facilities. Some research related to 

website design in various sectors includes [7]-[10].  

2. Method 

The type of research used is development (Research and Development), which refers to the waterfall 

model (Planning, Analysis, Design, Implementation, Maintenance). This research is one type of 

research that can be a link or breaker of the gap between basic research and applied research. It is often 

interpreted as a process or steps to develop a new product or improve an existing product. 

 

 

Figure 1. Waterfall method 

 

Tools and materials used to build and support the performance of the system is a computer with the 

following specifications: Processor, Intel Pentium CPU N3520 or above RAM, 2 GB Hard disk, 500 

GB VGA, Intel Pentium Monitor, 19'' Operating System windows 7 Sublime text 3 Web browser 

google chrome or Mozilla firefox Xampp 5.7 MySQL. 

The research stages are system analysis, system design, implementation, integration, and testing and 

maintenance.  

System Analysis: 

Perform system analysis on seaweed farmers to the problems faced and set the needs of software and 

system display, then record deliberately about what kind of system is observed and how the system 

works, both through conducting interviews and direct observations by collecting data related to the 

information system that will be designed.  

System Design: 

Perform system design or system model design by using Unified Modeling Language (UML). Several 

UML diagrams determine the picture and system model that will be created and applied to the 

research.   

Implementation:  

The result of system design or system model design is by using Unified Modeling Language (UML). 

Then, create a program or coding process to build a website using PHP programming language and the 

Mysql database.  

Integration and Testing:  

Integration and testing is an important element of software engineering, aiming to determine the errors 

or deficiencies of the software being tested. System testing is done after system coding is done. This 

process is done to find out if the system can run according to the plan applied. This test uses the white-

box testing method to test the application program designed. Therefore the program must be tested to 

find errors that may occur. 

Maintenance:  

The last process to be performed maintenance, where the finished software is run and performed 

maintenance. Maintenance, in this case, i.e., correcting a software error that was not previously found. 
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3. Result and Discussion 

3.1. Diagram activity  

Before designing the website design monitoring salinity of seaweed pond water, first will be analyzed 

the website's needs to be designed. In this study, the needs analysis was designed through an activity 

diagram consisting of an access activity diagram (login), an activity diagram on the main page 

(homepage), an activity diagram monitoring data on the page  

Here is an activity diagram that sees the homepage, login page, data salinity page, and monitoring 

page on the website Monitoring salinity of seaweed pond water. 

 

User Sistem

Halaman Home
Menampilkan 

Halaman Home

 

Figure 2. activity diagram Homepage 

 

 

Admin Sistem

Membuka Halaman 

Login

Menampilkan 

Halaman Login

Input User dan 

Password

Validasi User dan 

Password

User dan Password 

Salah

Halaman Utama 

Admin

Login ditolak

Login Sukses

 

Figure 3. activity diagram Login page 
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User Sistem

Halaman Data 

Siswa

Menampilkan 

Halaman Data 

Siswa

 

Figure 4. activity diagram data view page 

 

 

3.2. Realization of Website Design 

Several different display changes with the initial design look after the website design using PHP and 

MySql database. The changes are made to make the website look simpler, efficient, and 

communicative. Here's what the website looks like for the login page, homepage, data, and real-time 

page monitoring the salinity of seaweed pond water. 

 

 

Figure 5. login page 
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Figure 6. Homepage 

 

 

Figure 7. data view page 

 

 

Figure 8. water salinity monitoring page 

Proc. of the 1st International Conference of Research on Education, Applied Science, Science, and Technology (1st ICREAST), Palopo,
Indonesia, December 21-22, 2020

406



 
 
 
 
 
 

4. Conclusion 
From the results and discussions, it can be concluded that the design of the water salinity monitoring 

website has been successfully created, and the features are functioning properly. There are four menus 

on the website: home/ home, login page, water salinity monitoring page, and the data view page. 
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Abstract. This study aims to design and build a student monitoring system application that is 
used for monitoring students who commit violations, making daily and annual reports for 
counseling teachers at SMP Negeri 2 Palopo City. This type of research uses Research and 
Development (R&D) research. The model used is adapting the 4D model, namely define, 
design, development, and designate. The system development method used in research is the 
Waterfall Model Development Life Cycle (SDLC) using the analysis, design, coding and 
testing stages so that the input and output of the monitoring system built can be as expected.  

1. Introduction. 
 

SMP Negeri 2 Palopo City is an educational institution that is equivalent to Junior High School. At 
SMP Negeri 2 Palopo City, there is a counseling guidance room. Among the performance of the 
counseling guidance teacher, there are problems that can be discussed and some are kept secret. The 
problem that can be discussed is more about student discipline which includes student behavior and 
behavior every day. The problem that is kept secret is more of the personal problems of students that 
cannot be published except for the counseling guidance teacher only. 
 The application of the violation monitoring system for students of SMP Negeri 2 Palopo City that 
improves the quality of teacher performance when making reports on daily and annual meetings of 
counseling guidance teachers in SMP Negeri 2 Palopo City. 

 
2. Experimental Method 

This type of research is a Research and Development (R&D) research. This type of research refers to 
development research procedures, the development approach used the 4D model (four-D model). The 
stages of the development model include the define stage, the design stage, the develop stage and the 
dissemination stage. 

 

 

The research process will be carried out at SMP Negeri 2 Palopo City which is located on Street 
Patang Village 2 Tomarundun, District Wara. West, Palopo City, South Sulawesi Province, Indonesia 
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2.1. The research stages   
 That the author will carry out in this research activity are as follows: 

1. Needs analysis and planning 
Requirements analysis is the first stage that will form the basis of the system creation process. 
The need that the teacher wants is a system that can help counseling teachers in the stage of 
managing student data information. To obtain information about the needs of counseling 
guidance teachers, data collection techniques were carried out by writing data on students who 
had problems in terms of discipline. After the collection of student data is made in one 
document so that it becomes a report that will be presented at daily meetings and mannual 
reports at SMP Negeri 2 Palopo City. 

2. System design 
System design is the stage of compiling processes, data, process flow and relationships 
between data that are most optimal to meet user needs. System design includes designing an 
application architecture by designing a unified modeling language (uml), designing interfaces, 
and designing a database, based on the results. analysis that has been done before. Every 
design that is made will be evaluated, revised and validated first before proceeding to the 
system creation stage. 

3. System creation 
Making a system is the stage of system development or implementing system designs that 
have been carried out, which includes writing program code (coding), implementing databases 
using MySQL DBMS, and implementing interfaces using the C sharp programming language 
(C #). , revised and validated first before proceeding to the system testing stage. 

4. System testing 
The testing technique used is direct testing techniques, namely by using the Black-Box testing 
technique. Black-Box Testing or Black-Box Testing is a testing technique that tests software 
in terms of functional specifications, the goal is to find incorrect or missing functions in the 
software, look for interface errors that occur when the software is run, find out errors in data 
structures or access external databases in the software, test the performance of the software, 
and initialize and find errors from the termination of the software itself. 
The processes that will be carried out in this Black-Box testing are: (a) Analyzing the 
requirements and specifications of the software; (b) Selection of input types that allow correct 
output as well as input types that allow false output in the software being tested; (c) Determine 
the output for an input type; (d) The test is carried out with inputs that have been properly 
selected; (e) Carry out tests; (f) Comparison of the output produced with the expected output; 
(g) Determine the functionality that should exist in the software being tested. After testing the 
system, the system will then be revised and validated. 

3.  Result and Discussion 

3.1. Research result 
The results of this study are in the form of monitoring system students at SMP Negeri 2 Palopo. This 
system consists of 3 menus, namely the student report data menu, student report data and log out. 
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Figure 1.  Student report Menu page. 
 

In making this student violation monitoring system there is a main menu containing student violation 
data and student violation reports. After the design is complete, the researcher then designs the 
interface design that will be used in the student violation monitoring system using visual studio 2012 
software and the programming language c # ( c sharp). 

3.2.  Main Menu Application 

In this table it is explained that the button page test data stores the files that are being inputted, as well 
as providing reports on student data who commit violations. 

Tabel. 1. Menu Testing Student violation data 
t 

Who tested it Which are expected That happened Result  
Main menu 
display 

The main page 
appears 

Displays the main 
page 

It works 

 

The plus button page is for displaying new attachments to student violations. 

Tabel. 2. Save Button Test 
Who tested it Which are expected That happened Result  
Display of the 
save button 

Attachments appear 
on student 
violations 

Displays 
attachments to 
student violations 

It works 

In this table attach student violation data that has been stored so that the data can display attachments 
to student violations that have been monitored by the system 

4. Conclusion 
The development of research results from system monitoring testers can be concluded as follows: 
1. Applications made include student report data pages, student report pages, and logout. 
2. This application has been tested using the black box method, from the test results really the 
conclusion that the program can run well. 
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Abstract. In the research entitled "Logic Gate Simulation Learning Module Design Using 
Electronic Workbanch (EWB)" aims to design and create a Logic Gate Simulation learning 
module using Electronic Workbanch in Digital Electronics Subject. In the Digital Electronics 
course there are several materials discussed in accordance with the course descriptions in the 
Informatics Study Program curriculum, one of which is the logic gate material. In the logic 
gate material, a simulation is needed to better understand the principles of basic logic gates, 
one of which is by using the Electronic Workbanch application. This research has produced a 
logic gate simulation learning module design using the Electronic Workbanch which can be 
applied to the digital Electronics course which can be useful in supporting learning activities in 
the classroom. With the Logic Gate simulation learning module, it can help lecturers in 
carrying out lecture activities so that learning is more effective and can help students 
understand the material. The Logic Gate material is a material in the Digital Electronics course 
which is the basic course in the Program Studi Informatika, Fakultas Teknik Komputer, 
Universitas Cokroaminoto Palopo. 

1. Introduction 
 Learning activities are important to produce quality graduates, because learning is an effort to 
transfer knowledge so that changes occur to students in accordance with the learning objectives in an 
effort to improve the quality of human resources through education that has been included in the 
curriculum. The success of a curriculum in producing superior graduates is determined by various 
factors. One important factor is the readiness of supporting learning resources. 
 The module is included in one of the categories of visual teaching materials. The learning 
materials arranged in the module must be able to be studied by students independently because the 
module is an independent unit and consists of an integrated learning series, to help students achieve a 
number of goals that have been formulated (Daryanto, 2014: 178) 
 The application of learning modules as a supporting learning resource can condition learning 
activities to be more well planned, independent, complete and with clear results / outputs (Daryanto, 
2014: 186). 
 In the learning process in the lecture room, sometimes if it is implemented with standard 
methods it is less effective. One of the courses in the Informatics Study Program is the Digital 
Electronics course. In the Digital Electronics course there is material for logic gates. To better 
understand the principles of logic gates, a simulation is needed using the Electronic Workbanch 
application. In the implementation of practical learning activities for simulating basic logic gates on 
the electronic workbanch application, a guide is needed that can help lecturers in the learning process. 
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To overcome this problem, a learning module is needed which can be a written guide / guideline in 
practical activities. With the module, students can easily learn and understand the material taught by 
the lecturer in the time provided. In addition, the existence of a learning module can help lecturers in 
providing understanding to students considering that each student's ability to receive material is not the 
same so that the learning process takes place efficiently and effective. 

2. Experimental Method 
 The type of research used is Research and Development (R & D). This type of research was chosen 
because this research will produce a learning module product. 
 The research stages in this study are as follows: 

a) Literature Review. By conducting a study of the Logic Gate material in the digital Electronics 
course and the Electronic Workbanch application. 

b) Preparing the application to be used, namely the Electronic Workbanch application. 
c) System analysis is carried out to analyze and make designs on the Electronic Workbanch 

Application. 
d) Carry out the data retrieval process that has been done. 
e) Creating a logic gate simulation design on the Electronic Workbanch Application. 
f) Creating a Learning Module based on the results of the design that has been done on the 

Electronic Workbanch application 
 The benefits of this research are as follows: 

a) Can be a learning material about the Digital Electronics course on logic gate material. 
b) Can help lecturers to implement learning activities by utilizing the learning module so that it 

can help learning activities in the classroom 

3. Result and Discussion 
3.1. Results of the Analysis Process 

The analysis process was obtained based on the results of observations and interviews which were 
analyzed using a qualitative approach method. Researchers found several problems. The results 
obtained in the analysis process are as follows: 
a) There is no reference (guide) in the implementation of learning activities in class. Classroom 

learning is still focused on lecturers in presenting practical material. 
b) The ability of each student to receive material is not the same in this case related to understanding 

the material, especially in practical activities. 
c) Students who mostly have not used laptops and the learning allocation is long enough that many 

students are late in participating in practical activities which cause learning activities to be less 
effective. 

d) There are still limited learning media (sources) so that learning activities are not maximal, 
therefore the need for additional media that can improve student learning outcomes, among others 
by providing guidance in practical activities, namely by utilizing the Electronic Workbanch 
application. 

3.2 Design Results 
Digital electronics, also called digital circuits, are composed of logic gates. Logic gates perform 

logic operations on one or more inputs and produce one output. The resulting output is the result of a 
series of logical operations based on the principles of Boolean algebra. In its application, logic gates 
are building blocks of electronic hardware. There are 7 basic logic gates, namely: And, Or, Not, Nand, 
Nor, Ex-Or, and Ex-Nor. By using the Electronic Workbench application, a basic logic gate circuit can 
be simulated as shown below: 
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Figure 1. Basic Logic Gate Simulation using EWB  

 Figure 1 shows the simulation results of a basic logic gate using an electronic workbench. The 
simulation describes a basic logic gate circuit. There are 7 basic logic gates simulated in the EWB. By 
conducting simulations, students can better understand the working principles of each basic logic gate. 
3.3 Design of Learning Modules  

The module is one of the tools in learning that is packaged systematically, and in it contains a set 
of planned and specific learning experiences and is designed to help students master their learning 
goals. Independence and experience of students to be actively involved are preferred in utilizing 
module media. The module components include: 
• Cover Page. Contains: module title, university logo, university institution writing, faculty, and 

study program, the year the module was prepared. 
• Foreword. Contains information about the role of modules in the learning process. 
• Table of contents. Contains module outline and is completed with page numbers.. 
• Glossary. Contains an explanation of the meaning of each term, difficult and foreign words used 

and arranged in alphabetical order. 
I. Introduction 
a. Competency Standards. Competency standards will be studied in the module 
b. Description. A brief explanation of the name and scope of the module content, learning outcomes to 

be achieved after completing the module, as well as the benefits of these competencies in the 
learning process. 

c. Time. The amount of time needed to master the competencies that are the target of learning. 
d. Prerequisites. The initial abilities required to study the module, both based on evidence of mastery 

of other modules as well as by mentioning the specific abilities needed. 
e. Module Usage Instructions. Contains the procedure guidelines for using the module, namely 1. 

Steps that must be taken to learn the module correctly, 2. Equipment, such as facilities / 
infrastructure / facilities that must be prepared in accordance with learning needs. 

f. Final Purpose. Statement of the final goal (performance objective) that students want to achieve 
after completing a module. The final goal formulation must contain. 
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g.  Check Competency Standards. Contains a list of questions that will measure the initial mastery of 
student competencies, towards the competencies that will be studied in this module. If students 
have mastered the standard competencies / basic competencies to be achieved, then students can 
submit competency tests to the assessors. 

II. Learning 
a. Purpose of the Practicum. Contains abilities that must be mastered for a single learning activity 
b. Material Description. In the basic theory of contents of the substance contained in the module in the 

form of concepts / principles, important facts that are directly related and support for the 
achievement of competencies and must be mastered by students 

c. Practicum Implementation. Contains instructions or work procedures for a practical activity that 
must be done by students in the context of mastering psychomotor abilities. in the implementation 
of practicum includes: tools and materials used, work steps, and work drawings (if needed) in 
accordance with the objectives to be achieved. 

d. Student Activity Sheet. The worksheet needs to be completed as a practice activity result sheet that 
is designed in accordance with the practical activities carried out. 

III. Evaluation 
Evaluation techniques or methods must be adapted to the domain (domain) being assessed, as 

well as indicators of success that are referred to. 
a. Cognitive Test. Cognitive assessment instruments are designed to measure and determine the level 

of achievement of cognitive abilities. Questions are developed according to the characteristics of 
the aspects to be assessed and can use the types of written tests that are considered suitable. 

b. Psychomotor Tests. Psychomotor assessment instruments are designed to measure and determine 
the level of achievement of psychomotor abilities and behavior change. Questions are developed 
according to the characteristics of the aspects to be assessed. 

c. Attitude Assessment. Attitude assessment instruments are designed to measure work attitudes. 
Cover 

Module writing is the process of preparing learning material that is systematically packaged so 
that it is ready to be studied by students. The preparation of learning modules must refer to the 
competencies contained in the RPS and SAP in the curriculum in the Informatics Engineering Study 
program. To produce a learning module that is able to portray its function and role in effective 
learning, the module needs to be designed and developed by following the rules and elements that 
require it. 
References 

All references / libraries are used as references during the preparation of the module. 

4. Coclusion 
The conclusions in this study are as follows: 

a) The Logic Gate Simulation learning module using Electronic Workbanch (EWB) is designed to 
support learning activities in the classroom. With the Logic Gate simulation learning module, it 
can help lecturers in implementing lecture activities so that learning is more effective and can 
help students understand the material. . 

b) The results of the design of this learning module will be one of the learning media in the 
classroom, especially digital electronics courses. Modules are learning tools or tools that contain 
objectives, materials / tools, methods, and ways of evaluating which are designed systematically 
and attractively to achieve competency / sub-competency standards which are expected to 
improve student abilities. 
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 Finally, I hope this research can be useful especially for writers and the academic community in 
the scope of Univarsitas Cokroaminoto Palopo, especially the Fakultas Teknik Komputer, Program 
Studi Informatika and for the general public. 
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Abstract. Since the Covid-19 pandemic hit the world, technology as a medium of 
communication and disseminating information has become increasingly rapid. One sector that is 
trying to implement the maximum application of information technology is the education sector. 
Covid-19 pandemic's existence has made the education sector inevitably change the learning 
system from offline to online. This incident then triggered an increase in the use of technology 
in the teaching and learning process. The research was conducted at the University of 
Cokroaminoto Palopo by randomly selecting students from the Faculty of Computer Engineering 
as research respondents. This study aims to see how the effect of acceptance of the use of 
information technology on the teaching and learning process during the Covid-19 pandemic. The 
model used is Technology Acceptance Model 2, which focuses on Perceived Usefulness and 
Perceived Ease of Use. The results showed a positive relationship in terms of Usefulness and 
Ease of Use on the use and acceptance of the technology used at the University of Cokroaminoto 
Palopo.Introduction 

1. Introduction 
The impact of Covid-19 is currently having a very significant impact on several sectors in the world. 
Behavioral changes are influenced by field conditions that are no longer the same since Covid-19 
became an epidemic. Various kinds of new habits are created as a result of this pandemic. Several regions 
have implemented Health protocols that force people to move without seeing each other face to face. 
The education sector is one of the sectors that have the most significant impact due to the spread of this 
virus. Based on data from UNESCO, there is an explanation that most schools and universities from 
around the world have closed their facilities to be accessed by students offline. Indonesia is one of the 
countries that has chosen to close educational facilities to reduce the spread of COVID-19 [1]. 

Changes made in Indonesia, of course, are not necessarily openly accepted. There are various kinds 
of pros and cons that arise as a result of these sudden changes. The use of technology is an important 
part that eventually moves as a support in the success of the changes that are being carried out in 
Indonesia, especially in education. The offline learning model, which requires teachers to meet face-to-
face with students, is converted into an online learning model with a virtual face-to-face system. Online 
lectures are a learning model that utilizes information technology. In the process, there is support for 
various learning services that can be used by students [2]. Different kinds of online facilities are 
increasingly being used to help the online teaching and learning process become more leverage. 

Technologies such as Google Classroom, Learning Management System, Whatsapp, and Zoom are 
becoming popular in all teaching and learning activities. The use of these technologies is an important 
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part that will show the success of the online learning system during the pandemic. However, the changes 
made suddenly need to be considered again because they give rise to various opinions, especially about 
the effectiveness of the teaching and learning process. Cokroaminoto Palopo University is no exception, 
Faculty of Computer Engineering, one of Indonesia's universities that utilizes these technologies to 
support the lecture process. Google Classroom, Zoom, and Whatsapp are the most widely used media 
for its implementation. 

Based on the previous description, research has been carried out to see how the influence of using 
these technologies like online learning media at Cokroaminoto University Palopo, especially the Faculty 
of Computer Engineering, has been carried out. The model used to measure the effect is Technology 
Acceptance Model 2, with the main focus being Perceived Usefulness and Perceived Ease of Use. 

  

2. Method 
This study uses TAM 2 as a research model. The Technology Acceptance Model (TAM) was developed  
to propose a behavioral theory of the use of computer technology [3]. TAM was adopted from the Theory 
of Reason Actioned (TRA) from social psychology, which explains a person's behavior through their 
intentions. Intentions are in turn determined by two constructs: An individual's intention towards 
behavior and social norms or the belief that a particular individual or a particular group will approve or 
disapprove of the behavior. While TRA theories explain human behavior in general, TAM specifically 
explains the known determinants of computer acceptance and can explain user behavior across various 
end-user computing technologies and user populations [4] 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Figure of Technology Acceptance Model (TAM) 2 
  

Figure 1 shows model of Technology Acceptance Model (TAM) that used to predict and explain how 
technology users accept and use technology related to user work. The TAM model is derived from 
psychological theory to explain the behavior of information technology users based on belief, intention, 
intention, and user behavior relationship. This theory makes a model of a person's behavior as a function 
of behavioral goals. The basic TAM model through research entitled, A Theoretical Extension of the 
Technology Acceptance Model: Four Longitudinal Field Studies, and produced a new model called 
TAM2. The difference between TAM Original and TAM2 is the addition of two external factors to see 
the effectiveness of a technology [5]. 

The type of research used in this research is descriptive, while the research method used is a 
quantitative approach. The quantitative approach is a research model that prioritizes data that can be 
calculated to produce an interpretation. Based on the statistical analysis results using the PLS-SEM 
method, there are guidelines for determining the sample size that needs to be used for research using the 
PLS-SEM method. The sample is selected based on the largest number of indicators leading to one 
construct. The research location is centered on the Faculty of Computer Engineering at the University 
of Cokroaminoto Palopo. Respondents are students studying at the faculty of computer engineering. 
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3. Result and Discussion 

a. Hypotheses 
There are eleven hypotheses used in this study to prove whether there is an influence between one 
variable and another. The formation of this hypothesis is done to see the conditions that state the 
acceptance of the information technology used. Eleven hypotheses refer to the TAM2 research model 
used. The hypothesis is as follows: 
H1: Subjective norms have a positive and significant effect on intention to use 
H2: Subjective norm has a positive and significant effect on perceived usefulness 
H3: Subjective norm has a positive and significant effect on image 
H4: Image has a positive and significant effect on perceived usefulness 
H5: Job relevance has a positive and significant effect on perceived usefulness 
H6: Output quality has a positive and significant effect on perceived usefulness 
H7: Result demonstrability has a positive and significant effect on perceived usefulness 
H8: Perceived ease of use has a positive and significant effect on perceived usefulness 
H9: Perceived usefulness has a positive and significant impact on intention to use 
H10: Perceived ease of use has a positive effect on intention to use 
H11: Intention to use has a positive effect on usage behavior 

b. Reliability Test 

Reliability testing is used to see whether each variable is a consistent variable based on pre-existing 
rules. Cronbach alpha becomes a benchmark to see whether the constructs is declared reliable or not. 
 

 

 
 
Table 1 shows that in reliability testing, PLS-SEM is used as a measuring tool. The test rule is that if the 
Cronbach Alpha value is more than 0.6, it is concluded that it can be declared reliable. The test results 
show that the Cronbach Alpha of all constructs is reliable. 

c. Path Coefficient Test 
The Path Coefficient test is a test to see the significant value of the hypothesis proposed in the study. 
The results of this test must show numbers above 1.64 so that the results can be expressed as coefficients. 

 

 

 

 

 

Table 1. Reliability Test Results 
Constructs Cronbach Alpha Information 

Job Relevance 0.65 Reliable 
Image 0.75 Reliable 

Subjective Norm 0.81 Reliable 
Output Quality 0.79 Reliable 

Result Demonstrability 0.72 Reliable 
Perceived Usefulness 0.92 Reliable 
Perceived Ease of Use 0.88 Reliable 

Intention to Use 0.83 Reliable 
Usage Behavior 0.78 Reliable 
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Table 2. Result of Path Coefficient Test 

 T Statistics 
(|O/STDEV|) P Values 

Subjective norms -> Intention to use 2.22 0.09 

Subjective norms -> Perceived 
usefulness 2.19 0.071 

Subjective norms -> Image 1.737 0.18 

Image -> Perceived usefulness 1.89 0.21 

Job Relevance  -> Perceived usefulness 1.9 0.233 

Output Quality -> Perceived usefulness 1.75 0.197 

Result demonstrability -> Perceived 
usefulness 1.98 0.12 

Perceived ease of use -> Perceived 
usefulness 2.5 0.09 

Perceived usefulness -> Intention to use 2.88 0.115 

Perceived ease of use -> Intention to 
use 2.691 0.193 

Intention to use -> Usage behavior 2.78 0.279 

  

Table 2 shows the results of the path coefficient test. All T statistic values show a value of more than 
1.64. The results of this T-statistic prove that the relationship between each construct of the TAM2 
model; in this case, the hypothesis is a significant hypothesis and is in accordance with the model used. 

d. Final Result of Hypotheses 
The final results of the hypothesis can be seen based on the combination of the previous tests. This value 
is used to state whether the existing theory follows the research results or not according to the research 
results. The results of hypothesis testing are in table 3. 

 
Table 3. Final Results of Hypothesis Testing 

Hypotesis Construct Path 
Coeffisien PValues Result 

(H1) Conclusion 

H1 Subjective norms -> Intention 
to use 0.141 0.09 Positive 

Influence Accepted 

H2 Subjective norms -> 
Perceived usefulness 0.32 0.071 Positive 

Influence Accepted 

H3 Subjective norms -> Image 0.318 0.18 Positive 
Influence Accepted 

H4 Image -> Perceived 
usefulness 0.45 0.21 Positive 

Influence Accepted 

H5 Job Relevance -> Perceived 
usefulness 0.119 0.233 Positive 

Influence Accepted 
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H6 Output Quality -> Perceived 
usefulness 0.25 0.197 Positive 

Influence Accepted 

H7 Result demonstrability -> 
Perceived usefulness 0.239 0.12 Positive 

Influence Accepted 

H8 Perceived ease of use -> 
Perceived usefulness 0.234 0.09 Positive 

Influence Accepted 

H9 Perceived usefulness -> 
Intention to use 0.319 0.115 Positive 

Influence Accepted 

H10 Perceived ease of use -> 
Intention to use 0.23 0.193 Positive 

Influence Accepted 

H11 Intention to use -> Usage 
behavior 0.238 0.279 Positive 

Influence Accepted 

 

4. Conclusion 
This study shows results that are following the proposed hypothesis. Eleven hypotheses are used as 
determinants, and based on measurements that have been carried out using PLS-SEM, all of these 
hypotheses are accepted. Acceptance of all hypotheses means that the use of information technology for 
learning media at the faculty of computer engineering positively influences students as users. For further 
research, it is expected to increase the number of respondent scales so that accuracy is better. As well as 
to provide a better comparison, it is necessary to develop especially in terms of using the TAM2 model, 
which may give different results when collaborated with other models. 
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Abstract. Used goods really need special attention to reduce accumulated storage, and human 
consumptive nature inevitably makes the desire to continue to buy things that some are not really 
needed so that some of them can be sold as used goods. The practice of buying and selling used 
goods in Palopo has now been found on several personal social media accounts, but searching 
for certain items is still difficult to find and the desire of people who want to sell used goods is 
great but there is a sense of doubt and embarrassment to sell them. This study aims to design a 
user-centered UI / UX application for buying and selling used goods (Palopo flea market 
application). The UI / UX design uses the design thinking method with five stages, namely 
emphthize, define, ideate, prototype, and test. The result of this design is a prototype of the UI / 
UX design of the Palopo flea market mobile application which makes it easier for people to sell 
and buy used goods and to find out the availability of used goods they need. 

1. Introduction 
Used goods really need special attention to reduce accumulated storage, and human consumptive nature 
inevitably makes the desire to continue to buy things that some are not really required so that some of 
them can sell as used goods, goods worthy of use, and antique stuff. The practice of buying and selling 
used goods in Palopo has now was found on several personal social media accounts, but searching for 
specific items is still challenging to find, and the desire of people who want to sell their used goods is 
great, but there is a sense of doubt and embarrassment to sell them. User experience is an experience 
created by a product for people who use it in the real world [1]. An application with an attractive user 
interface (UI)/user experience  (UX) and a comfortable user experience and an easy-to-understand way 
of working will affect large over the lifespan of the application other than its functionality. Users can 
also access several important information using a smartphone connected to internet services through the 
mobile application. The main advantage of the application is that it makes it easy for users to get 
information in a portable manner. 

Based on the background description above, the purpose of this research is to design the UI / UX 
application of the Palopo flea market by using the design thinking method to find an interface design 
that provides an exciting experience and user comfort, and easy-to-use application work. 

2. Experimental Method 
Design Thinking is a method of creating value for potential users and the overall market opportunity, 
not just based on appearance and function. The entire system is based on a correspondence between 
desirability, technological feasibility and strategic business viability [2]. Design Thinking is a method 
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for solving complex user problems by finding the right innovation [3]. Design thinking is empirical 
knowledge with an aim to make changes to conditions or suggestions that support transformation [4].  
 
This study uses the Design Thingking method, which is an approach in making an experience involving 
emotional, aesthetic, and social value-oriented interactions [5]. This method has 5 stages, namely 
Empathize, Define, Ideate, Prototype, and Test. The research stages in designing a mobile flea market 
application using the Design Thinking Method are as follows: 
1. Conducting theoretical studies and literature studies on publication and research texts. 
2. Build a model using the Design Thinking method. 
3. Performing the UI / UX design development stages using the Design Thinking method [6] 

3. Result and Discussion 

3.1. Empathize 
This Empathize stage is carried out to get an empathic understanding of the problems in buying and 
selling used goods and to understand who is the target user and to find out the user's needs of the Flea 
Market application by conducting interviews and observing user needs. This interview was conducted 
with residents of Palopo City regarding used goods owned and the process of buying and selling used 
goods. The interview process was carried out by spreading the google form link to several people who 
live in Palopo City with various age ranges and types of work. A literature review is also carried out on 
online buying and selling applications. 

3.2. Define 
At the define stage, user ideas or views are defined which will be the basis for the product or application 
to be made. This is done by making a list of user needs and using knowledge of the conditions that are 
happening in the community, especially in Palopo. 
Some of the needs of the user for the flea market application that will be created are: 
1. The Flea Market mobile application is realtime 
2. The login process can be done from Facebook or Google Mail 
3. The identity of the buyer and seller is clear and complete to avoid fraud. 
4. Payment facilities can be made with COD to be able to see directly the goods being sold / bought 
5. A clear description of the item being sold/purchased 
6. Buy / sell transactions are carried out via chat according to mutual agreement 
7. The types of goods offered vary with conditions that are suitable for use. 

3.3. Ideate 
Identification of needs that have been carried out in the define stage, then describe the required solutions 
by conducting joint evaluations with the team to combine creativity. At this ideate stage, the application 
design focuses on creating a solution based on the data that has been collected using the Flea Market 
application wireframe design. Here are some wireframes for the Palopo flea market application: 

3.4. Prototype 
The Prototype stage implements the ideas that have been obtained from the previous stages into an 
application and product that can be tested. User task flow generated from the empathy stage which is 
the reference in making prototypes. 
1. Users search for certain items / types of items that have been posted by the seller 
2. The user reads the description of the item (product condition, product details, and price) 
3. The user communicates with the seller (bargaining) 
4. The user makes a purchase 
5. Goods received 
6. The seller uploads the items to be sold (product type, product description, price) 
7. The seller receives the order and bargains for the goods 
8. The seller delivers the goods 
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Based on the user task flow, the Palopo flea market application prototype was produced in Figure 1:  
 

 
Figure 1. Prototype Mobile Flea Market Palopo 

 

3.5. Test 
The first step in usability testing is to provide the user with a number of pre-prepared tasks when 
interacting with the system being tested. These tasks were given to 10 respondents with different age 
levels. These tasks are used as a means of interaction in measuring usability [7]. The tasks contained in 
this test are seen in Table 1 below: 
 

Table 1. Usability Testing Task 
No Tasks Information 
1 Open the Flea Market 

application and pay 
attention to the menu that 
is displayed 

Respondents open the Flea Market 
application and pay attention to the menu 
display 

2 Open Menu Sign Up  Respondents see the sign up menu and 
perform the sign up process 

3 Open Menu Sell Respondents access the selling menu and 
upload the items being sold 

4 Search for item Respondents search for types of goods, 
view details and put them in the cart 

5 Open the cart menu Respondents access the basket menu and 
make purchases via chat / bargaining 

 
 
The test tasks above were carried out by respondents and then filled out a questionnaire containing 11 
questions representing 5 aspects of usability testing. These questions are described in Table 2 below: 
 

 
Table 2. Usability Aspects Plot 
No Questions Usability Aspects 

LR EF MR ER SF 
System Aspects 
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1 Is the interface of the Flea Market 
application easy to recognize           

2 Is the Flea Market application easy to 
operate           

3 Is the color display in the Flea Market 
application comfortable to see and not 
boring?           

User Aspects 
4 Whether the menu display in Flea 

Market is easy to recognize 
          

5 Is the information in Flea Market easy 
to find 

          

6 Is the existing writing easy to read           
7 Are symbols, icons and images easy to 

understand 
          

Interaction Aspects 
8 Is easy to access the information 

offered 
          

9 Is the function offered in accordance 
with the purpose of the application 

          

10 Are available payment transactions 
easily accessible 

          

11 Is the menu and appearance of Flea 
Market easy to remember 

          

 
From the results of the above questionnaire calculations using the Likert scale, the resulting application 
with a score of 81.09% is in the very good category. In the system aspect, the application interface is 
easily recognized, and the color display is also comfortable to see. On the user aspect, the menu display 
is easily recognizable because it has reliable features, information is also easy to find, and the writing is 
easy to read, but icons and symbols do not have labels so they take longer to understand. In the aspect 
of interaction, information and application functions are still lacking, so it needs further development to 
cover all transactions in the process of selling and buying used goods. 
  

4. Conclusion 
a. The UI / UX design of the Palopo flea market mobile application is carried out using the design 
thinking method, namely empathize, define, ideate, prototype and test. 
b. The Empathize stage found that people have a great desire to carry out buying and selling transactions, 
but have a sense of doubt and lack of information about how to do it. 
c. The Define stage is described by mapping the user's needs for the Palopo flea market application 
d. The Ideate stage was carried out using a wireframe design for the Palopo flea market application. 
e. The prototype stage is to design a flea market mobile application prototype which consisted of the 
sign up, login, sell, and buy menu 
f. The recap results of usability values which have an average score of 81, 09% in the Very Good 
category, it can be concluded that the Palopo Flea Market application has aspects of ease of use, in 
system aspects, usability aspects, and interaction aspects. 
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Abstract. Computer network technology is experiencing a very fast development, where this 
technology makes it possible to exchange information and data through voice media known as 
VoIP (Voice Over Internet Protocol). VoIP is a technology that enables voice communication 
using a network based on IP (Internet Protocol) in the process of sending data packets. This 
technology works by converting voice into a specific digital format that can be transmitted over 
an IP network. The purpose of this research is to build a VoIP network using Kamailio, so that 
it can be developed in further research according to needs. The research methodology, in general, 
consists of two lines, namely the design and implementation of VoIP. This research was 
conducted on a Local Area Network (LAN) that had been built previously in the Computer 
Engineering Faculty of Cokroaminoto Palopo University. So that VoIP here functions as 
maximization of the existing Local Area Network (LAN) to reduce the cost of spending 
communication needs.   

1. Introduction 
The development of computer networks that is increasingly rapid has made it possible to pass voice data 
through computer networks. Computer networks are not something new today. In almost every company 
there is a computer network to facilitate the flow of information within the company. Network is a 
collection of devices (nodes) that are connected by communication links. A node can be a computer, 
printer, or some other device capable of sending and receiving data generated by the nodes on the 
network. Most networks use distributed processing, where tasks are shared between several computers. 
Not a single large machine that is responsible for all aspects of a process, a separate computer (usually 
a personal computer or workstation) handles a part (Forouzan, 2007) [1], 

The rapid development of computer networks makes it possible to pass voice data over a computer 
network or what is commonly known as Voice Over Internet Protocol (VoIP).VoIP is defined as a 
systems that use a computer network or the Internet to send voice packet data from one place to another 
using an intermediary IP protocol (Sugeng, 2008) [2], VoIP technology generally has 2 protocols, 
namely H.323 and Session Initiation Protocol (SIP). ). But nowadays, the SIP protocol is more widely 
used because it is easier to use. Software used for VoIP servers and clients can be retrieved for free and 
open source on the Internet (Setiawan, 2012) [3], The use of more efficient VoIP technology will be 
made easier because it can be combined with existing local telephone networks, by using a VoIP gateway 
or analog phone that will be connected to Telkom's Private Automated Branch Exchange (PABX). Each 
individual can build and develop their infrastructure independently, due to the use of a linux-based or 
open source Briker-based operating system which is devoted to handling VoIP. . 
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In connection with this, a Voice Over Internet Protocol (VoIP) will be designed and built. The 
provision of this facility allows for faster and more practical communication between the lab room and 
the control center lab. 
Based on the background described, the author raised the title Development of Voice Over Internet 
Protocol (Voip) at Building A Campus 1, Cokroaminoto Palopo University With the Wireshark 
Monitoring System, Wireshark is a tool aimed at analyzing network data packets. Wireshark performs 
real-time packet monitoring and then captures the data and displays it as completely as possible. 
Wireshark requires a physical interface to capture data packets in and out of the interface (Kurniawan, 
2012) [4]. 

2. Theoretical Background 

1. Analysis 
According to Jogiyanto (2009: 129), analysis can be defined as the decomposition of a complete 

information system into its component parts to identify and evaluate problems, opportunities, obstacles 
that occur and the expected needs so that improvements can be proposed. - the fix. [5] 

2. design 
According to Diantara, (2016) explains that design is a process of defining something that will be done 

using a variety of techniques and in it involves a description of the architecture and details about the 
components and limitations that will be experienced in the process. [6] 

3. Kamailio 
According to Astriani, Dwiarum. (2013) Kamailio (formerly OpenSER) is an Open Source SIP Server 

released under the GPL, capable of handling thousands of calls per second. Among the features: 
asynchronous TCP, UDP and SCTP, secure communication via TLS for VoIP. [7] 

4. Computer network 
According to Andrew S. Tanenbaum and David J. Wetherall (2011: 1). Computer networks are large 

numbers of computers that are connected to each other and work on computational needs in an 
organization. Two computers are considered connected if the computers can exchange information. [8] 

5. Communication 
According to Richard West and lynn H. Turnet (2008 : 5), in his book Introducing Communication Theory 

defines communication as a social process where individuals use symbols to create and interpret 
meaning and their environment. [9] 

6. Server 
According to Setiawan Aji Nugroho (2007) server as the name implies can be interpreted as a server on 

a computer network. Server is a computer that functions to serve, limit, and control access to clients and 
resources on a network computer. Server supported capability specificationslarge hardware is 
different from ordinary computers, servers also use a special operating system known as a network 
operating system. [10] 

7. VoIP network 
According to Winarno Sugeng (2008: 1) Voice over Internet Protocol (VoIP), also known as IP 

Telephony, is defined as a system that uses the internet network to send voice data packets from one 
place to another using an intermediate IP protocol. In other words, this technology is capable of passing 
voice traffic in the form of packets over the IP network. [11] 

8. IP Address 
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According to Andri (2003), IP is a network protocol, generally run with the TCP protocol, so it is often 
called TCP / IP. The existence of an IP address is a consequence of the application of the Internet 
Protocol to integrate Internet computer networks in the world. All hosts (computers) that are connected 
to the Internet and want to communicate using TCP / IP must have an IP address as a means of 
identifying hosts on the network. [12] 

3. Method 
Research with the title Building Voice Over Internet Protocol (Voip) at Building A Campus 1, 
Cokroaminoto Palopo University with the Wireshark Monitoring System, using the Network 
Development Life Cycle (NDLC) research method, that contains 6 stages, namely: Analysis ,. Design ,. 
Simulation Prototype,Implementation, Monitoring, according to Goldman and Philip (2014) Network 
Development Life Cycle (NDLC) is a method used in developing or designing infrastructure networks 
that allow network monitoring to determine network statistics and performance. [13] This method is 
continuous improvement in which the results of the analysis will continue to be used as a consideration 
for continuous improvement. 

 
Figure 1. The sequence of the NDLC method 

 
From Figure 1, it can be seen that there are improvements made continuously from design, simulation, 
monitoring implementation to analysis and so on. 

4. Result and Discussion 
A. Analysis 
1. System analysis 

At Cokroaminoto Palopo University there are 200 computers in the computer laboratory, generally 
these computers are used during practicum lectures. In the computer lab, it is connected to the internet 
by using a LAN cable to connect to a router in the laboratory control room 
2. Problem Analysis 

As a laboratory control center for the computer engineering faculty of Cokroaminoto University, 
Palopo should consider the infrastructure that will be used to support the process of data transmission 
and communication between labs and also with the control center by considering the traffic and network 
security used, to support all of them, a tool is needed. easy, fast and practical communication which can 
also reduce the cost burden. 
3. Needs Analysis 
a. Software used 

1) Virtual Box version 6.1 which runs on Windows 10 Professional 64 bit operating system 
2) Ubuntu 14.04 32 bit operating system 
3) Linphone (download on playstore) for android client application 

b. Hardware  
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1 laptop that acts as a server with specifications: 
1) Intel core i7 processor with a speed of 2.4 GHz 
2) 12 GB DDR 3 ram 
3) Storage media Solid state drive (SSD) 480 GB 
4) Mouse  
5) Laptops and Android devices as clients 
6) Internet network with a speed of 40 mbps 
7) TP-LINK switch TL-SG1016D 42 port 

4. Analysis Software 
In research to build a voip server we use some software as a tool such as the Linux and Linux operating 

systems. 
5. Topological Analysis 
At Cokroaminoto Palopo University, there is a LAN and wifi computer network that uses the Star 

topology used in the computer laboratory, which is controlled from the laboratory control room. 
Syafrizal (2005: 41) The characteristic of this network topology is that nodes communicate directly with 
other stations through the central node (hub / switch), data traffic flows from the node to the central node 
and is forwarded to the destination node (station). If one cable segment breaks, the other network will 
not be disconnected. 
B. Design (Design) 

The following is the design form of the VoIP network where 1 laptop acts as a server and 8 IP phones 
as a client. According to Winarno Sugeng (2008: 1) Voice over Internet Protocol (VoIP), also known as 
IP Telephony, is defined as a system that uses the internet network to send voice data packets from one 
place to another using an intermediary IP protocol. In other words, this technology is capable of passing 
voice traffic in the form of packets over the IP network. 

 
Figure.2 VoIP network design 

C. Prototyping Simulation 

 
Fig. 3 Simulation of prototyping 
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D. Implementation 

1. Hardware implementation 
The hardware required, namely, PC server, Switch, UTP cable, RJ 45 connector, crimping pliers and 

tester. In the first stage, we make a straight type LAN cable with UTP cable and RJ 45 connector. The 
next step is to place the PC in a predetermined place, for the PC Server to be placed in the control center 
room. The last stage is to connect between the server and the client. 
2. Software implementation 

The software needed is the Linux Operating System. The first stage is to install the operating system 
on the PC server and client. The next step is to configure the PC Server. On the SIP Server, three user 
accounts are created for each SIP Client. Two types of softphones are used, namely Sipdroid and Jitsi. 
Both have different views and support for different codec lists. Sipdroid is used by the SIP-1 Client and 
the SIP-2 Client, while Jitsi is used by the SIP-3 Client. Sipdroid has a simple and easy to understand 
interface. The codecs supported by Sipdroid are G.722, PCMA, PCMU, Speex, GSM, and BV16. 
System testing is carried out between the SIP-1 Client and the SIP-3 Client. Both are connected to the 
same access point (AP). 

This test also uses an analyzer computer to capture SIP packets entering and leaving the AP. Initially 
the SIP-1 client contacted the SIP-3 client, as shown in Figure 6. Then the SIP-3 client received a call, 
then installed the Wireshark software as monitoring software in the network. 
3. Voip implementation 
a) Display voip configuration in linux, in this section we register a telephone number on the voip 

system. 

 
Figure. 4 Steps to use VoIP 

b) After the number is registered in VoIP navigation, then we open the installed linphone application as 
shown below. 
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Figure. 5 steps to use voip 

c) After that enter the number that has been registered with client 1, enter the password, IP address 
and domicile name, then in the TCP flat category. 

 
Figure. 6 steps to use voip 

d) Also enter another number for client 2 with the same steps for client 1 

 
Figure. 6 steps to use voip 
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e) Current display of voice communication 

 
Figure. 7 steps to use voip 

f) Video call display 

 
Figure. 8 Steps to use VoIP 

g) Display text message delivery 

 
Figure. 9 Steps to use VoIP 
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E. Monitoring 

1. Monitoring Tool 
Apart from using the Asterisk CLI, monitoring the VoIP data network can also be viewed using 

Wireshark. Tools,According to Wicaksono (2009: 30), Wireshark is a free and open source packet 
analyzer. These devices are used for network problem solving, analysis, software and communication 
protocol development, and education. This network analysis can show the SIP call flow of 
communication between users. 

 
Figure 10. Display Call Flow data VoIP with Wireshark 

2. Black box system testing 
Testing in this system is carried out using the blakcbox method. Which aims to ensure that the 

components of the system have functioned as expected, here are the details of the test results in the table 
below: 

Table 1. blackbox testing table 

No. Components 
Tested Test Items Result 

1 Build a server 

Software and 
hardware 
requirements 

It works 
Linux operating 
system 
installation 

Server 
configuration on 
linux 

2 Security Server and client 
security It works 
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3 Management Bandwidth 
sharing It works 

3. Expert Instrument Validation Results 
Based on the data that has been obtained from the validation results to assess the feasibility of the 

Voice Over Internet Protocol (Voip) Development training at Building A Campus 1, Cokroaminoto 
Palopo University with the Wireshark Monitoring System, it can be shown in the table as follows: 

Table 2. Calculation of Network System Expert Test Results 

No. Assessment 
Aspects 

No. 
Grain 

Score 
(Average 
Number) 

Expected 
score 

1 System 
Quality 

1 

3.6 4 

2 

3 

4 

5 

6 

7 

  
8 

  
9 

2 Fill the 
System 

10 

3.8 4 

11 

12 

13 

14 

15 

3 Layout 
System 

16 

3.6 4 

17 

18 

19 

20 
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The results of the network system expert's assessment are then analyzed as shown in the following 
table: 

Table 3. Analysis of Network System Expert Test Results 

No. Assessment 
Aspects 

Number 
of 

Grains 

Score 
(average 
number)  

Expected 
score 

Percentage 
of 

Eligibility 

1 System 
Quality 9 3.6 4 90% 

2 Fill the 
System 6 3.8 4 95% 

3 Layout 
System 5 3.6 4 90% 

 total  20 11 12  

 Average 
Score    91.7% 

Based on the feasibility category table and the test results table by network system experts, it shows 
that the system quality aspect gets a feasibility percentage of 90%, the system content aspect gets 95%, 
and the System Layout aspect gets 90%. So that the average result of these three aspects is 91.7%. Based 
on these results, Building a Voice Over Internet Protocol (Voip) in Building A Campus 1, Cokroaminoto 
University Palopo with the Wireshark Monitoring System in the eligibility criteria "Very Appropriate". 
1. User Response Test Results  
a. Results of Respondents (User) Admin 

Based on the data that has been obtained from the validation results to assess the feasibility of the 
VoIP communication media. System testing techniques and validation results use the liker scale, 
according to Widoyoko Putro Eko, (2016). Then it can be shown in the table as follows: 

Table 4. Calculation of test results (user) admin 

N
o. 

Assessme
nt Aspects 

No. 
Grain 

Score 
(Averag

e 
Number) 

Expected 
score 

1 Display 
1 

4 4 
2 

 

 

 

 

 

2 

 

 

 

 

 

3  

 

 

 

 

3.6 

 

 

 

 

 

4 

4 

5 

6 

7 

8 
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Operations 
/ Benefits 

9 

10 

11 

12 

13 

14 

15 

 

The results of the admin (user) assessment response are then analyzed as shown in the following table: 
Table 5. Analysis of test results (user) Admin 

N
o. 

Assess
ment 

Aspects 

Numb
er of 
Grain

s 

Score 
(averag

e 
number

)  

Expect
ed 

score 

Percenta
ge of 

Eligibili
ty 

1 Display 2 4 4 100% 

2 
Operatio

ns / 
Benefits 

13 3.6 4 
90% 

 total  15 7,6 8  

 Averag
e Score    95% 

 
Based on the feasibility category table and the test result table by the admin (user) it shows that the 

Display aspect gets a feasibility percentage of 100% and the Operation / benefit aspect is 90%. So that 
the average result of these two aspects is 95%. Based on these results, Building a Voice Over Internet 
Protocol (Voip) in Building A Campus 1, Cokroaminoto University Palopo with the Wireshark 
Monitoring System in the eligibility criteria "Very Appropriate". 
b. Results of Student Respondents (User) 

This test was carried out by 21 students from 7 laboratories. Students will fill out a questionnaire after 
trying to use the voip application that was tested. This questionnaire contains 15 statement items with a 
score range of 1 to 4. The test results by students can be shown in the following table: 

Table 6. User trial results 

 
No. 

 
Aspect / Indicator 

Respondent 
Score 21 
students 

Expected 
score 

1 

Display 
3,7 4 

2 3.5 4 
3 3,6 4 
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4 3.5 4 
5 3.5 4 
6 3.8 4 
7 3.4 4 
8 

Operation / 
Benefits 

3.5 4 
9 3,6 4 
10 3,3 4 
11 3.8 4 
12 3.5 4 
13 3.5 4 

14 3,6 4 
15 3,4 4 

total 53.2 60 
Percentage = 88.7% 

The results of the student's assessment of the VoIP communication media Display and Operation / 
Benefits with 15 questions obtained a score of 53.2 out of 60 with a percentage of 88.7%. Based on these 
results, Building a Voice Over Internet Protocol (Voip) in Building A Campus 1, Cokroaminoto 
University Palopo with the Wireshark Monitoring System in the eligibility criteria "Very Appropriate". 

F. Management 
1. The results of the calculation of primary data capture statistics winbox, the value of packet loss 

without load-balancing technique is 2.2891% on Client Computer 4 and the smallest is 1.9157088% 
on Client Computer 1.While with load-balancing technique, the largest packet loss value is 0.4217% 
on Client Computer 4 and the smallest value is 0.2055197% on Client Computer 1. 

2. The results of the calculation of the average packet loss value in both techniques with and without 
using load balancing techniques ranged from 0 - 3%. Based on the recommendation of packet loss 
from TIPHON, 2012, the priority bandwidth management system for client IP addresses with load-
balancing techniques can be applied in network systems. 

3. The longest end-to-end delay value calculation without load-balancing technique is 0.027 ms on 
Client Commuter 4 and the fastest is 0.004 ms on Client Computer 1, while for bandwidth 
management using load-balancing techniques the longest value is 0.031 ms on Client Computer 4 
and the fastest value is 0.004 ms on Client Computer 1 

4. The results of capturing the primary data of the Wireshark network analyzer obtained the end-to-end 
delay value on the system without using load-balancing techniques, the longest is 0.026 ms on Client 
Computer 4 and the fastest is 0.004 ms on Client Computer 1, while on systems using load techniques 
-The longest balance value is 0.032 ms on Client Computer 4 and the fastest value is 0.004 ms on 
Client Computer 1. 

5. The quality of voice call service based on packet loss, end to end delay, and throughput parameters 
has different values for the observation and calculation results. The difference in parameter values 
occurs due to the process speed factor in terms of observation and calculation 

6. The performance quality of voice call services on a Local Area Netwok (WLAN) network is in 
accordance with the ITU-T G.114 standard for delay (end to end delay <100 ms). 
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5. Conclusion 
Research on Building Voice Over Internet Protocol (Voip), using the Network Development Life Cycle 
(NDLC) research methodology. 1. Analysis: This initial stage requires a needs analysis, analysis 2. 
Design: from the data previously obtained,Topology pictures, 3. Prototype simulation: in this prototype 
simulation stage aims to see the initial performance, 4. Implementation: this stage will be implemented 
all that has been planned and designed before, 5. Monitoring, 6. Management 
Building Voice Over Internet Protocol (Voip) in Building A Campus 1 of Cokroaminoto Palopo 
University with the Wireshark Monitoring System is carried out to facilitate communication between 
the campus of the Cokroaminto Palopo university laboratory, in addition to reducing costs by utilizing 
existing internet networks. The conclusion is that the condition of the network at the location when 
testing greatly affects communication, this VoIP network is only for a small number of calls so it is 
feasible to be implemented for small-scale use such as on campus. 
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Abstract. In maximizing the learning process, there needs to be a method that must be applied 
so that it can attract students to be more passionate and interested in learning. One of the media 
that can be used as a learning tool in grade 1 elementary school is the use of information 
technology in the form of augmented reality in grade 1 elementary school thematic books, 
designed to create 3D animations and media in the form of visuals. Through this multimedia-
based learning media, it can help students to better understand the subject matter. The type of 
research used is R&D (Research and Development). The result of this research is the 
implementation and testing of learning media applications based on augmented reality. The 
technique used in this system is black box testing. Based on the results of the tests carried out, 
it was concluded that the application of augmented reality-based learning media is worth using 
because when implementing the application there is nothing that does not match the interface 
design when implementing the aplication. 

1. Introduction 

Learning media is any form of physical equipment designed in a planned way to convey 
information and build interactions. The physical equipment in question includes originals, printed 
objects, visual-audio, multimedia, and the web. The equipment must be designed and developed 
deliberately to suit the needs of students and learning objectives. The equipment should be able to be 
used to convey information containing learning messages so that students can construct knowledge 
effectively and efficiently [1]  

Multimedia is one of the application models that are currently widely developed in the field of 
education. The delivery of teaching materials is interactive and can facilitate learning because it is 
supported by various aspects such as sound / audio, video, animation, text, and graphics. Education 
desperately needs multimedia technology. Students can instantly see and hear about the things they 
learn. In the learning application students can choose the material or subjects to be studied. On the 
monitor screen, the subject's material/text will appear along with the image, sound, or image directly 
from the subject being studied. Students' attention will be more directed and curiosity will be higher to 
learn other things because they feel interested in the medium of serving [2] 

Augmented reality technology used as a multimedia learning medium is expected to improve 
students' learning outcomes. [3] entitled The Influence of Augmented Reality-Based Learning Media 
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on Student Learning Outcomes, it was found that there is a significant influence on the use of 
augmented reality-based learning media on student learning outcomes. The average score of student 
learning outcomes using augmented reality-based learning media is higher than the average value of 
student learning outcomes without using augmented reality-based learning media. If this technology is 
used as a learning medium, students will be invited to think in real time, without having to bring 
practical tools directly. This is an advantage for vocational schools that still lack practical tools.  

Thematic learning is a form of education that combines systematically and continuously an activity 
through learning, learning activities can be carried out in the school environment and outside the 
school environment in the form of providing a variety of learning experiences for students. This 
learning activity is designed by following the principles of learning, both related to the breadth of 
learning experience materials, learning places and times, learning tools / resources in the form of class 
organizing and assessment methods [4] 

Based on observations made at SD Negeri 1 Lalebbata grade 1, at the time of teaching and learning 
activities, teachers delivered classical lesson materials by lecture methods, assignments and exercises. 
This tends to make students' attention often easily distracted because of the lack of interesting delivery 
of the material provided. Learning is boring because it is theoretical and there is still a lack of support 
from other teaching media. In this case students become less maximal in capturing material on the 
learning process. In maximizing the learning process, there needs to be a method that must be applied 
so that it can attract students to be more excited and interested in learning. One of the media that can 
be used as a learning tool for grade 1 elementary school is the use of information technology in the 
form of augmented reality in the thematic books of grade 1 SD, which is designed to create 3D 
animation and media in visual form. Through this multimedia-based learning media, it can help 
students to better understand the subject matter. Based on the description above, the author conducted 
a study with the title "Augmented reality-based learning media application in the thematic book of 
grade 1 elementary school". 

 

2. Method 

The type of research used is Research and Development (R&D). Research and Development is a type 
of research used to produce a particular product. As long as it is interpreted as a process or steps to 
develop new products or improve existing products. The multimedia development method to be used 
refers to Luther's version of multimedia development method proposed [5] In its development, Luther-
Sutopo method has several stages, namely: Concept, Design, Material Collecting, Assembly, 
Testing, Distribution. 

2.1 System Analysis 
The proposed system design simply minimizes existing errors from the current system. The 
proposed design process is a change from a manually running system to a more interesting and 
interactive technology based. The analysis of the system proposed in this study can be seen in 
figure 1 below 
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Figure 1.  Figure Proposed System 

Based on figure 3 above it is explained that the user can run the application first and press the 
instruction button used to know how to use the application, press the start button to sort the 
images in the thematic book of grade 1 elementary school, and the exit menu is used to exit the 
thematic learning media application in grade 1 elementary school. 
 

2.2 System Design 
System design using Unified Modeling Language (UML) modeling, the type of UML used is 
use case diagram, sequence diagram based on the proposed system. Unified Modeling 
Languange (UML) is a set of structures and techniques for object-oriented program design 
modeling (OOP) and UML applications is a methodology for developing systems (OOP) and a 
group of tool tools to support the development of such systems. [6] 
Acitivy diagram below explains about the workflow of system design running on the 
application, for more details can be seen in figure 4 below: 

 
Figure 2.  Figure System Design Workflow Diagram Activity 

 
2.3 System Creation 

Steps in creating augmented reality-based learning media applications in elementary school 
grade 1 thematic books using a 3D image system. The steps are: 
a. Vuvoria SDK 
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Making markers on home vuforia, vuforia will receive input of an image from the user to be 
used as a marker, vuforia uses Computer Vision technology to recognize and track planar 
images (Target Images) and 3D objects. 

b. 3D Studio Max 
A software to create a 3-dimensional vector graphic, if the 3D design image is finished then 
it is ready to be rendered using FBX format and then inserted into unity. 

c. Unity 
After inserting the 3D animation into unity, as well as adjusting the position and size of the 
3D animation on the marker, the position of the 3D animation appears when the application 
is executed according to the position that has been set. 

d. Android SDK 
The development of augmented reality applications on android smartphones with Android 
SDK and USB Debugging plugins installed on smartphones, is then ready to be used on 
android smartphones. 
 

3. Result and Discussion 

3.1. Application Interface 
 The main menu view is the initial view when the loading process is complete, the main menu 
view there are 3 buttons (start, hint, and exit) that have their own functions. The main menu image can 
be seen in figure 3 below: 
 

 

 
Figure 3. Figure Main Menu View 

 
 The instructions menu display serves to provide instructions on how the app is used. The 
instruction menu image can be seen in figure 4 below: 
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Figure 3. Figure Hint Menu View 
 
3.2. Scan Marker Readings 

a. Image marker detection1 
When the user points the camera in the direction of the image marker1 then the application 
will perform the marker identification process and will display the 3D image. Image of image 
marker detection process1 can be seen in figure 4 below: 

 
Figure 4.  Figure Marker Detection 1 

b. Image marker detection 2 
When the user points the camera towards the image marker2 then the application will perform 
the marker identification process and will display the 3D image. Image of image marker 
detection process2 can be seen in figure 5 below: 

 
Figure 5.  Figure Marker Detection 2 

c. Image Marker Detection 3 
When the user points the camera towards the image marker2 then the application will 
perform the marker identification process and will display the 3D image. Image of 
image marker detection process2 can be seen in figure 6 below: 
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Figure 6.  Figure Marker Detection 3 

d. Image Marker Detection 4 

When the user points the camera towards the image marker4 then the application will perform 
the marker identification process and will display the 3D image. Image of image marker 
detection process4 can be seen in figure 7 below: 

 
Figure 7.  Figure Marker Detection 4 

e. Image Marker Detection 5 
When the user points the camera in the direction of the image marker5 then the application 
will perform the marker identification process and will display the 3D image. Image detection 
process image5 can be seen in figure 8 below: 
 

 
Figure 8.  Figure Marker Detection 5 

f. Image Marker Detection 6 
When the user points the camera in the direction of the image marker6 then the application 
will perform the marker identification process and will display the 3D image. Image of image 
marker detection process6 can be seen in figure 9 below: 

 
Figure 9.  Figure Marker Detection 6 
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g. Image Marker Detection 7 
When the user points the camera towards the image marker7 then the application will perform 
the marker identification process and will display the 3D image. Image of image marker 
detection process7 can be seen in figure 10 below: 

 
Figure 10.  Figure Marker Detection 7 

h. Image Marker Detection 8 
When the user points the camera in the direction of the image marker8 then the application 
will perform the marker identification process and will display the 3D image. Image of image 
marker detection process8 can be seen in figure 11 below: 

 
Figure 11.  Figure Marker Detection 8 

i. Image Marker Detection 9 
When the user points the camera in the direction of the image marker9 then the application 
will perform the marker identification process and will display the 3D image. Image of image 
marker detection process9 can be seen in figure 12 below: 

 
Figure 12.  Figure Marker Detection 9 

j. Image Marker Detection 10 
When the user points the camera towards the image marker10 then the application will 
perform the marker identification process and will display the 3D image. Image of image 
marker detection process10 can be seen in figure 13 below: 

 
Figure 13.  Figure Marker Detection 10 
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k. Image Marker Detection 11 
When the user points the camera towards the image marker11 then the application will 
perform the marker identification process and will display the 3D image. Image of image 
marker detection process11 can be seen in figure 14 below: 

 
Figure 14.  Figure Marker Detection 11 

l. Image Marker Detection 12 
When the user points the camera in the direction of the image marker12 then the application 
will perform the marker identification process and will display the 3D image. Image of image 
marker detection process12 can be seen in figure 15 below: 

 
Figure 15.  Figure Marker Detection 12 

m. Image Marker Detection 13 
When the user points the camera in the direction of the image marker13 then the application 
will perform the marker identification process and will display the 3D image. Image of image 
marker detection process13 can be seen in figure 16 below: 

 
Figure 16.  Figure Marker Detection 13 

n. Image Marker Detection 14 
When the user points the camera in the direction of the image marker14 then the application 
will perform the marker identification process and will display the 3D image. Image of image 
marker detection process14 can be seen in figure 17 below: 

 
Figure 17.  Figure Marker Detection 14 
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o. Image Marker Detection 15 
When the user points the camera in the direction of the image marker15 then the application 
will perform the marker identification process and will display the 3D image. Image of image 
marker detection process15 can be seen in figure 18 below: 

 
Figure 18.  Figure Marker Detection 15 

p. Image Marker Detection 16 
When the user points the camera in the direction of the image marker16 then the application 
will perform the marker identification process and will display the 3D image. Image of image 
marker detection process16 can be seen in figure 19 below: 

 
Figure 19.  Figure Marker Detection 16 

q. Image Marker Detection 17 
When the user points the camera towards the image marker17 then the application will 
perform the marker identification process and will display the 3D image. Image of image 
marker detection process17 can be seen in figure 20 below: 

 
Figure 20.  Figure Marker Detection 17 

 

3.3. System Testing 

 Testing is required as one of the implementation stages to test the minimum level of errors and 
accuracy of the software created. Testing is done by black box testing method, the following are the 
test results of the system. 

Table 4. Menu Testing 
Test 

components 
The realization 

expected 
Results shown conclusion 

    
Picture 1 To set the image 

marker1 
The system will display a 
3D image. 

succeed 
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Picture 2 

 

Untuk menscan 
marker gambar2 

The system will display a 
3D image. 

succeed 

Picture 3 

 

Untuk menscan 
marker gambar3 

The system will display a 
3D image. 

succeed 

Picture 4 

 

Untuk menscan 
marker gambar4 

The system will display a 
3D image. 

succeed 

Picture 5 

 

Untuk menscan 
marker gambar5 

The system will display a 
3D image. 

succeed 

Picture 6 

 

Untuk menscan 
marker gambar6 

The system will display a 
3D image. 

succeed 

Picture 7 

 

Untuk menscan 
marker gambar7 

The system will display a 
3D image. 

succeed 

Picture 8 

 

Untuk menscan 
marker gambar8 

The system will display a 
3D image. 

succeed 

Picture 9 

 

Untuk menscan 
marker gambar9 

The system will display a 
3D image. 

succeed 

Picture 10 

 

Untuk menscan 
marker gambar10 

The system will display a 
3D image. 

succeed 

Picture 11 

 

Untuk menscan 
marker gambar11 

The system will display a 
3D image. 

succeed 

Picture 12 Untuk menscan 
marker gambar12 

The system will display a 
3D image. 

succeed 
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Picture 13 

 

Untuk menscan 
marker gambar13 

The system will display a 
3D image. 

succeed 

Picture 14 

 

Untuk menscan 
marker gambar14 

The system will display a 
3D image. 

succeed 

Picture 15 

 

Untuk menscan 
marker gambar15 

The system will display a 
3D image. 

succeed 

Picture 16 

 

Untuk menscan 
marker gambar16 

The system will display a 
3D image. 

succeed 

Picture 17

 

Untuk menscan 
marker gambar17 

The system will display a 
3D image. 

succeed 

 

4. Conclusion 

Based on the implementation and testing of the system, the author did about "Augmented reality-
based learning media application in the thematic book grade 1 elementary school" can be concluded 
that: The result of this study is an augmented reality-based learning media application in the thematic 
book of grade 1 elementary school. capable of projecting 3D image objects into android smartphones. 
In its implementation, augmented reality-based learning media applications in grade 1 thematic books 
of elementary schools can be run by online teaching and learning methods by teachers and students 
using android smartphones. 
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Abstract. Monitoring is carried out at a university to improve the quality of the teaching and 

learning process. Starting from the initial lecture process to the end of one semester of lecture, 

lecturers are required to fill in the activity monitoring sheet used to determine the subject 

matter of a course to be delivered to students. The monitoring sheet is also used as evaluation 

material for course lecturers if there is a material that has not been delivered. The process of 

filling in monitoring in the informatics study program so far is still manual using paper. It is 

not inconvenient to monitor, but with the current conditions, the manual process is transferred 

online by utilizing a google service known as google form. The purpose of this research is to 

design a recovery monitoring application that is used by lecturers when they finish teaching. 

The method used in this research is a research method that uses system analysis and design, 

system requirements analysis, system design, including the making of stage diagrams. 

Meanwhile, data collection using observation methods, interview methods, and literature study. 

The research results were in the form of material reports, teaching methods, and the number of 

student attendance at each meeting. The report is adjusted to the reporting format used by the 

head of the study program. Each lecturer will be able to fill in lecture monitoring through a 

website-based application. The head of the study program can directly monitor lecturer 

activities without having to ask or directly monitor lecturers when teaching  

1. Introduction 

Information technology and communication are increasingly multiplying with messages as the age 

grows increasingly increasingly leads to a virtual era. This development spurred college officials to 

improve the teaching process of one of them an information study program that was in the background 

of the cokroaminoto palopo school of computer engineering, The aim is to train students to follow the 

pace of the assigned program . Monitoring or monitoring was done ata college in order to improve the 

teaching in college 
[1]

.  

Monitoring processes are made against day-to-day teaching operations. So from the beginning of 

the lecture to the end of the semester of college because in any company, professors are required to fill 

out the activity monitoring sheets that are used to determine the subject matter to which the students 

will be presented. In addition, the monitoring sheet is also an evaluation material for the professor of 

lectures if any material has not been presented. The monitoring sheet will be monitored by the 
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chairman of the study program to fulfill the obligation of the lecturer to teach or not. The process of 

containing the monitoring sheet in the informatica study program was still manually processed using 

paper. So it's not too inconvenient, but with current conditions, the manual process is rerouted online 

by using Google services, which is limited to Google f orm. Google form is a service of a public and 

freely accessible Google account when it has a Google accounte
[6]

. As for the problem raised in this 

study is how to design a monitoring app in an information study program.   

The purpose of the study was to design the monitoring app that teachers would use when teaching. 

The results of research conducted with material reports, the teaching method and the number of 

students attending each meeting where the report was adapted to the reporting format used by the 

study chairman. System recommendations in this study are that each professor will be able to phase 

out the management monitoring through web-based applications and the study program chairman can 

instantly monitor the activity of the lecturer at all times without having to request or monitor the live 

lecturer.  

2. Experimental Method 

A more femoral or general research and development method called research and development (r&d) 

is the method used by the authors in the study. R&d is a research method used to produce a particular 

product, and it tests its effectiveness 
[2]

. 
 
The development model used in the research referred to the 

bord and gall version of development model. These development models have a systemic step-by-step 

that can help a researcher measure the worthiness standards of a designed product. As a result of time 

constraints, energy and cost, the total is 3 of the 10 prosedure used in this process of research and 

development (1) data research and collection (2) planning, and (3) product development 
[3]

. Research 

begins by identifying the problem, analyzing the needs of the system and looking for solutions in 

problem solving, and then doing system modeling using the uml by making use case diagrams,class 

diagrams and activity diagrams 
[4,5].

 Usecase diagram describes how actors with systems and how a 

system modules run 
[6]

. The class diagrams portray the structure and description of the class, package, 

and object as well as relationship to each other. Whereas the activity diagram is to describe the flow of 

activity/activity of the business process, as well as to model the response that will occur when an 

operation in the system is carried out. Data collection uses method of observation, interview method 

and library study. System design uses the CMS wordpress applicationThe subject of this study is the 

management monitoring performed by informatics studies programs in 2019/2020. The research site is 

the cokroaminoto palopo university campus at latamacelling number 19 b city of palopo 

3. Result and Discussion 

3.1. Use case Diagram 

 The description of the system that was designed is the development of previous research that was 

relevant to the research that the author did . The title of previous research was the design of the lecture 

journal information system for monitoring and process assessments (case studies: prodi industrial 

engineering faculty of kaself university) That discussed designing a monitoring information system 

and a learning process evaluation by means of a lecture journal in prodi s-1 industrial faculty of 

techniques for the kaself university in which one is expected to provide solutions to monitoring 

activities and transparent learning assessments, accounting and realtime 
[8]

. The relevant or closely 

related study is entitled “The design and development of the college-based monitoring system 

application and the presence of web-based students “The result is the ultimate form of the prototype is 

a web based lecture monitoring system that can be used by the academic administration, the study 

program chairman, lecturer and class director in assessment and evaluation of students 
[9]

. And the title 

"web based based information monitoring system in nusantara nusantara surakarta." The result is a 

peer-per lecturer evaluation report and a general evaluation report, for the next time it is used by the 

public to make a report from a college evaluation 
[10]

. The company's monitoring of this study is 

described in the following usecase diagram.. 
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Picture 1. Use Case Diagram Auto-monitoring app 

 

Picture 1 pictures where there are multiuser (professors, promps and GPMF) that access the 

application. The professor who handles the course of the lecture is responsible for filling out the online 

lecture learning process at the prodi website address with logins first using a default password then the 

learning process (charging monitoring and unexcused) is done after completing the lecture The prodi 

can look at the results of the college learning process stuffing by the lecturer can then be conducted an 

evaluation. The SPMPS (the study-insurance system) is an operator of the application that can manage 

all the good data resulting from every course of study at every meeting 

3.2. Class Diagram 

The primary purpose of the class diagram is to know the relationship of the one component structure 

with the other components. As for images from the design of the monitoring app below  

 

Picture 2. Class Diagram  

Picture 2 describes a link between the 3 interconnected components that are the monitoring component 

can be access if the login component is present or is created an account and when the login component 

can be used one of the actors can manage the monitoring site at the university.  

3.3. Aktivity Diagram  

Has a purpose to describe the grooves in the college monitoring application when started, a picture of 

the activity diagram can be seen in the picture below. 
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Picture  3. Activity Diagram  

Pictur 3 shows that each actor or user has his own activity in the daily monitoring app. Where the 

activities were first conducted by college professors, then the activities of professors were conducted 

by the SPMPS so that the performance of the professors could be studied and studied by the ka. Prodi 

and GPMF. 

After the modeling stage of the system will be designed, it goes to the next stage which is the designed 

interface where: 

3.4. Rancangan user interface 

The design of the user interface is done by sketching the web's advance pages, such as the following 

picture: 

 
 

 
 

Picture 4. Daily screening menu display 

 

Picture 4 paints a layout of the monitoring school's stuffing stuffing that the lecturer will fill out when 

teaching.  Professors select academic year menus, semesters and classes that are taught. In order to fill 

out, the lecturer clicked the menu of the adding buttons or printed the monitoring sheet on the lower 

left 
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4. Coclusion 
Based on results and research discussions, it can be drawn to the conclusion that the web based lecture 

monitoring app was designed later for the lecturer, ka. Prodi, GPMF and SPMPS can see the material 

reports, the teaching method and the number of students present at each meeting where the report is 

adapted to the reporting format used by the prodi chairman. Each professor will be able to fill out the 

company's monitoring through web-based applications and the prodi chairman and GPMF can 

instantly monitor the activity of teachers at all times without having to request or monitor the live 

lecturer when teaching. This design can make more patent time and will no longer require large 

amounts of paper. Furthermore, the study focuses solely on the system designs depicted in modeling 

and temple CMS. 
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Abstract. This research aims to create a system of control of household electrical devices using 
nodemcu, where the electrical device will be controlled using a smartphone, making it easier for 
people when controlling electrical devices. The type of research conducted is Research and 
Development (R&D) which develops electrical device control system using prototype 
development method. The results showed that in this system, users can control electrical devices 
anytime and anywhere without space and time restrictions by using two methods, namely using 
google assistant voice commands and virtual buttons contained in blynk applications. Google 
assistant voice command mode works based on voice commands inputted through google 
assistant that will be received by blynk application and nodemcu will respond to those commands 
then relay will execute commands based on commands input through google assistant to turn the 
electrical device on and off. Virtual button mode is a mode where we control the electrical device 
using the virtual button on the blynk application, then nodemcu will respond to the command 
from blynk and the relay will execute the command to control the electrical device.  
. 

1. Introduction 

As the times progress, human activity increases and sometimes demands that people leave the house. 
Someone's activities outside the house such as out-of-town vacations or work affairs that require 
someone to leave the house empty, which will cause a person difficulty in controlling the electrical 
devices in his home. When the house is left in a state of electrical devices lit such as lights or fans, as a 
result in addition to the waste of electricity costs, it also has a negative impact such as electrical devices 
easily damaged or die because it lights up continuously and more dangerous is the chance of a short 
circuit, thus triggering the occurrence of fires. One way to control electrical devices can be to use internet 
technology. The advantage of the internet network is that it can be accessed anywhere and anytime so 
that the user can control an electrical device. If household electrical devices can be connected to the 
internet, then it can make it easier for residents of the house to control electrical devices remotely through 
mobile devices such as smartphones. It is one of the applications of the concept of internet of things [1] 

The term "Internet of things" (IoT) was first used in 1999 by British technology pioneer Kevin Ashton 
to describe a system in which objects in the physical world can be connected to the internet by censors. 
Ashton coined the term to describe the connecting power of Radio-Frequency Identification (RFID) used 
in the company's supply chain to the internet to calculate and track the number of goods without the 
need for human intervention, the Internet of things has become a popular term to describe scenarios 
where internet connectivity and computing capabilities extend to a variety of everyday objects, devices, 
sensors, and items. Many implemences use other technical communication models, each with its own 
characteristics. The four common communication models described by the Internet Architecture Board 
include: device-to-device architecture, device-to-cloud, device-to-gateway, and back-end data-sharing. 
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This model highlights flexibility with the way IO devices can connect and then provide value to users. 
IoT systems allow users to go deeper into automation, analysis, and system integration. Those who want 
to improve the range of the area and their accuracy. IoT utilizes new and existing sensing, networking 
and robotics technologies [2] 

Control system is a process of controlling or setting up one or more systems, so that it is at the same 
range. In the process of control system can be divided into two parts namely manual control process and 
automatic control. Manual Control System Manual Control System is a process of controlling one or 
more objects with the help of human power, such as light switch control, computer control and others.  
Automatic Control System Automatic Control System is a process of controlling objects without the 
help of human power. [3] Nodemcu is an Open-source firmware and development kit that helps to 
prototype IoT (Internet of things) products in a few lines of script Lua Nodemcu is an open source 
platform IoT (Internet of things). Nodemcu uses Lua as a scripting language. It is based on the Elua 
project, and is created on top of the ESP8266 SDK 1.4. Uses many open source projects, such as lua-
cjson. This includes firmware running on the Wi-Fi SoC ESP8266, and hardware based on the ESP-12 
module. Specifications provided by Nodemcu are Open source, Interactive, Preprogrammed, low cost, 
simple, Smart, WI-FI enabled [4] 

 The use of IoT can be done to control electrical equipment using Nodemcu as a module that transmits 
data to the internet. IoT technology can be used to remotely control electrical devices over an internet 
network and can be combined with mobile devices such as smartphones. In terms of interface, the study 
utilized microcontroller devices as remote electrical device controllers accompanied by Android 
smartphone applications. In order to facilitate access to control electronic devices, as an alternative this 
system can use voice commands [1]. The purpose of this research was to design and develop an IoT 
system connected to the Google assistant with ifttt triggers connected to the webhook using the main 
components of Nodemcu. So this system will result in remote control of household electrical devices. 

2. Method 
Type of research used in this study is Research and Development (R&D) research. R&D research 

is research that aims to produce a specific product that is further tested for quality. The type of research 
used in this study is R&D/Research and Development. Research and development method or in English 
Research and Development is a research method used to produce a particular product, and test the 
effectiveness of the product. Understanding development research according to Borg and Gall "research 
and development is a powerful strategy for improving practice.  It is a process used to develop and 
validate educational products."  The understanding can be explained that "research and development is 
a strong strategy to improve practice. It is a process used to develop and validate educational products." 
The educational products referred to in research and development contain four main understandings. 
First, the product includes not only hardware, such as modules, textbooks, video and learning movies or 
similar hardware, but also software such as curriculum, evaluation, learning model, learning procedures 
and processes, etc. Second, it can mean a new product or modify an existing product. Third, the product 
developed is a product that is really beneficial for the world of education. Fourth, the product can be 
accounted for, both practically and scientifically.[5]  

Development or Research and Development (R&D) is a process of educational device development 
conducted through a series of researches that use various methods in a cycle that goes through various 
stages. [6] Understanding development according to Amile and Reesnes, R&D is a process of 
educational device development conducted through a series of researches that use various methods in a 
cycle that goes through various stages. Research and Development (R&D) is a research method used to 
produce a particular product, and test the effectiveness of the product. [7] Based on the above definitions 
can be explained that development research is research used to produce a particular product, and to 
improve a product that meets the reference and criteria of the product made so as to produce a new 
product through various stages and validation or testing. The method of development that will be done 
is to use the prototype model. The product that will be built in this study is a household electrical device 
control system using nodemcu.  
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2.1 Electronic Component Design 

 
Figure 1.  Figure Electronic Component Sets 

Figure 1 is a series of tools to be created. In this tool, there is a nodemcu microcontroller which is 
the main component, then other components such as relay, 5v/12v adapter, 5 Volt incandescent 
lamp, button, resistor. All existing components are connected using jumper cables. Each component 
in this tool has its own functions. Here is a table containing the functions of each component below: 

Table 1. Electronics Component Description 
Nama Gambar Keterangan 

 
 

Nodemcu  

 

Dengan input daya 5-12 volt, 
Nodemcu berfungsi untuk menyimpan 
perintah sekaligus mengeksekusi 
perintah yang dimasukkan ke 
dalamnya. 

 
 

Relay 

 

Dengan input 5 volt relay berfungsi 
sebagai saklar elektronik untuk mode 
on dan off 

 
 

LED 
 

Dengan input 5 volt, LED atau lampu 
pijar akan on jika relay on.. 

 
 

Breadboard 
 
 
 
 
 

Button 
 

 

 

Berfungsi untuk memudahkan dalam 
merakit rangkaian elektronika 
khususnya arduino. 

Berfungsi untuk mematikan dan 
menyalakan relay secara manual 
(dalam kondisi perangkat tak 
terhubung ke internet)  

 
 

DC Power 
  

Berfungsi menyuplai energi listrik ke 
lampu atau perangkat listrik lainnya. 

 

6 pt  
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2.2 Prototype Model Desain 

 
Figure 2.  Figure Prototype Model Desain 

Figure 2 is an image of a prototype model that will be created to simulate the electrical device control 
system using Nodemcu. In the room is an electrical device in the form of lights, fans and pumps that 
will be controlled by nodemcu. 

In the creation of the system there are several steps taken, namely as follows: Provide and complete 
all the necessary components, be it hardwere or softwere. Assemble all hardwere components according 
to the pre-built design. The hardwere components include nodemcu, relay, breadboard, 12V DC fan, AC 
to DC 5 V/12 V adapter, 5V incandescent lamp, button, resistor and jumper cable. Write the program 
script in the Arduino IDE softwere according to the desired function. Upload the program script to 
nodemcu hardware. Create a case or media where the components are later placed. Place the assembled 
components into the case and smooth the position of those components. 

 
 

 

Figure 3.  Figure Flowchart System 

Mulai 

Suara/Button 

Proses IFTTT 

Apakah ada respon  
dari IFTTT ? 

Blynk cloud respons 

Apakah terkoneksi internet ? 

Trigger REST API to Device 
(Nodemcu) 

Apakah Device 
terkoneksi internet ? 

Proses Nodemcu 

Perangkat listrik 
 menyala / mati 

Selesai  

TIDAK 

TIDAK 

TIDAK 

TIDAK 
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 The proposed system is the beginning of the creation of the system to be created, where it can be 
seen what processes will be needed in the creation of a system. While the design of the proposed system 
is a stage to improve or improve the efficiency of work. Input the system in the form of voice (voice) 
through smarthphone. If the input is voice then connected to google assistant and will be processed in 
IFTTT in accordance with the specified program and ifttt serves as a trigger. The next step in the IFTTT 
program if there is no response then go back to the original process. Conversely, if there is a response 
then it continues to the process of linking between IFTTT and blynk. The next step is to check the 
internet connection from your smartphone if it is not connected to the internet then go back to the original 
process. If it is already connected to the internet, it will be continued to peroses link from trigger to 
nodemcu. Next, check the internet connection of the control device used. If not connected to the Internet, 
then the process will return to the internet connection check and if it is connected will continue to the 
process of lighting from the controller or nodemcu. Nodemcu will receive a signal from blynk that will 
control the lamp or other household appliances according to the specified program. 

3. Result and Discussion 

3.1. Tool set 
   

 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 4. Figure Description of The Series of Household Electrical Device 
Control Systems Using Nodemcu 

 
 Information: 

a. Relay, The GND Pin on the relay is connected to the negative path of the breadboard using a black 
cable. VCC pins on relays are connected on breadboard positive lines using red cables and Pin IN 
relays are directly connected to Pin D0, D1, D2, D3 on the nodemcu. On the DC side of the relay, 

A B 
C 

D 
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it is connected with a positive line on the electric current, while one of the other connections on 
the same side is connected to the electrical device. 
Relay is an electronic component in the form of an electronic switch driven by an electric current. 
In principle, a relay is a switch lever with wire twists on a nearby iron rod (selenoid). When the 
selenoid is supplied with an electric current, the lever will be attracted due to the presence of a 
magnetic force that occurs in the selenoid so that the contact switch will close. When the current 
is stopped, the magnetic force will disappear, the lever will return to its original position and the 
switch contact will re-open. Relays are usually used to drive large currents /voltages (e.g. 4A/AC 
220V electrical equipment) using small currents/voltages (e.g. 0.1 A/12 Volt DC). [5] 

b. Manual button, one of the legs of the manual button is connected to the GND on the negative path 
of the breadboard board and the other leg is connected to pins D5, D6, D7, D8 on the nodemcu. 

c. Jumper cable, serves to connect between the series of components in the system. 
d. Power source, power source connected to electricity using USB cable and 5V adapter 
e. Nodemcu, GND Pins are connected to breadboards in negative lanes using blue cables while 5V 

pins are connected in positive lanes using red wires. 

3.2. Blynk Application Interface 

 
Figure 5.  Figure Blynk Application Interface 

Figure 5 explains about network status, serves to display information whether the blynk application has 
been connected with nodemcu or not. Run button, serves to connect blynk to internet network and 
nodemcu. ON/OFF button, serves to turn the power device on and off.  Blynk is an IOT Cloud platform 
for iOS and Android applications that lets you control arduino, Raspberry Pi, and similar boards over 
the Internet. Blynk is a digital dashboard where you can build a graphical interface for tools that have 
been created just by dragging and dropping a widget. Blynk is very easy and simple to set everything up 
and in just under 5 minutes [6]  

3.3. Devices Controlled Using Voice Commands 

 The control system of electrical devices using this nodemcu must be connected to the internet and 
power sources on all components in order to work properly. The source of the electric current required 
by the nodemcu is at least 5V-12V, and the relay is at least 5V so that nodemcu and other components 
are not damaged due to receiving high-voltage electric current, researchers used an android cas adapter 
that aims to convert high voltage electric current into low voltage in the range of 5V-12V. Controlling 
the electrical device using google assistant voice commands is a mode in which we control the electrical 
device by using voice commands inputted through google assistant that will be received by the blynk 
application and nodemcu will respond to the command then the relay will execute commands based on 
the commands spoken to control the electrical device. 
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3.4. Electrical Devices Controlled Using Virtual Buttons 

Controlling an electrical device using a virtual button is a mode in which we control the power 
device using the virtual button in the blynk application, then the nodemcu will respond to the command 
of the blynk application and the relay will execute the command to control the power device. 

3.5. Electrical Device Testing Controlled Using Voice Commands 

This stage of testing is done with the aim to find out if the system is in accordance with the existing 
design. Based on the test results, the google assistant mode is working as it should. Google assistant 
mode can make the power device work based on the voice commands entered. If we enter the voice 
command "okay google lamp on" then google assistant will respond with "okay boss lamp on" then the 
blynk application will receive a signal from google assistant and will change the relay condition that 
was originally OFF or the electrical device does not turn on, then turn ON or on. On the contrary if we 
enter the voice command "okay google lamp off", the relay that was in the ON state turns off or stops 
turning on. Based on the results of the tests conducted, the google assistant mode is already running in 
accordance with the existing design.  

3.6. Electrical Device Testing Controlled using virtual buttons 

This stage of testing is done with the aim to find out if the system is in accordance with the existing 
design. This mode is the mode of controlling the electric device using the virtual button contained in 
the blynk application. This mode works based on direct commands given to the nodemcu. By pressing 
the ON button to turn on the power device and the OFF button to turn off the power device. Based on 
the results of the tests conducted, the virtual button mode is already running in accordance with the 
existing design.  

3.7.  System Testing 
 

System testing is conducted to determine the performance and capabilities of the built-in device. 
Testing is conducted on the system of the device, so it can be analyzed and concluded whether the system 
that has been designed is working properly or not. 

a. Relay Testing 
Relay testing is done by providing inputs or high and low conditions. Relays will receive high or 
low conditions based on conditions received from blynk applications and google assistants. When 
the relay is given a high value then the Normally Open terminal contact will close and connect 
the electric current, on the contrary if the relay is given a low value then the Normally Close 
terminal contact will open and disconnect the electric current. Here's the test table. 
Table 2. Relay Testing 
 

Komponen Uji Kondisi yang diharapkan Kondisi Hasil Keterangan 
Relay Perangkat listrik akan menyala 

jika relay menerima kondisi 
HIGH. 

Sesuai Berfungsi 

Relay Perangkat listrik akan mati jika 
relay menerima kondisi LOW. 

Sesuai Berfungsi 

6 pt  

 
 

b. Incandescent Lamp Testing 
Incandescent light testing is performed by providing inptan and comparing whether the input 
given is in accordance with the expected conditions. Here's a test table of incandescent lamps. 
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Table3. Incandescent Lamp Testing 
Komponen Uji Kondisi yang Diharapkan Kondisi Hasil Keterangan  
Lampu Pijar Ketika relay menerima 

kondisi high maka lampu 
pijar akan menyala. 

Sesuai Berfungsi 

Lampu Pijar Ketika relay menerima 
kondisi low maka lampu 
pijar akan mati. 

Sesuai Berfungsi  

 

6 pt  

 
c. Testing Mini fan DC 12V 

Testing of the 12V mini fan was conducted by providing inptan and comparing whether the input 
given was in accordance with the expected conditions. Here's a 12V mini fan testing table. 

Table 4. Testing Mini fan DC 12V 
Komponen Uji Kondisi yang Diharapkan Kondisi Hasil Keterangan  
Mini fan 12V Ketika relay menerima 

kondisi high maka mini fan 
12V akan menyala. 

Sesuai Berfungsi 

Mini fan 12V Ketika relay menerima 
kondisi low maka mina fan 
12 akan mati. 

Sesuai Berfungsi  

 

 
d. Structural Testing 

This step is done with the aim of knowing if the system is in accordance with the existing design. 
This trial was conducted by testing input pins and digital output as well as analog pins. The results 
of structural testing of household electrical device control system using nodemcu can be seen in 
table 5 below: 

Table 5. Pin Structural Testing 
Komponen Uji Kondisi yang diharapkan Kondisi Hasil Keterangan 

GND GND melalui breadboard  ke relay. Terhubung Berfungsi 

5V 5V melalui breadboard  ke relay. Terhubung Berfungsi 

Pin D0 

Pin D1 

Pin D2 

Pin D3 

Pin D5 

Pin D6 

Pin D7 

Pin D8 

Pin D0 ke  relay. 

Pin D1 ke  relay. 

Pin D2 ke  relay. 

Pin D3 ke  relay. 

Pin D5 ke  manual button. 

Pin D6 ke  manual button. 

Pin D7 ke manual button. 

Pin D8 ke manual button. 

Terhubung 

Terhubung 

Terhubung 

Terhubung 

Terhubung 

Terhubung 

Terhubung 

Terhubung 

Berfungsi 

Berfungsi 

Berfungsi 

Berfungsi 

Berfungsi 

Berfungsi 

Berfungsi 

Berfungsi 
 

4. Conclusion 

Based on the results of research and testing conducted, it can be concluded that: Design a household 
electrical device control system using nodemcu works well in accordance with the design of the system 
made. The process of controlling the electrical device will take place when the device is connected to 
the electricity flow and the internet network. The power device can be controlled using google assistant 
and blynk app. The power device will turn on if it receives an ON signal and will turn off if it receives 
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Abstract. This research aims at designing and developing software of report of student learning 
result which is a tool to assist management in making report of student learning result quickly and 
accurately. This research was conducted at SMK Negeri 9 Luwu. This research used Research and 
Development (R&D) by using model of ADDIE (Analysis, Design, Development, Implementation 
and Evaluation). The steps of developing ADDIE model are need analiysis, software designing of 
learning result report by using object oriented approach which consisted of use case diagram, 
activity diagram, sequence diagram, class diagram, developing software of learning result report 
by using programming language of Visual Basic.net version 2010 and MySQL version 3.2.1., 
implementation of software test by using trial test (one to one, small group and field) and 
evaluation which is conducted for need of software revision of learning result report. The result of 
this research is software of report of student learning result at SMK Negeri 9 Luwu. 

1. Introduction 
Education is conscious and planned effort to create learning condition and process so the students 

actively develop their own self potency to get power of religious spiritual, self control, personality, 
intelligence, good morals, and skills needed by themselves, community, nation and country [1]. 
Therefore, the government keep having effort to improve the quality of education by reforming 
curriculum. In 2013 the government through Minister of Education and Culture conducted correction of 
curriculum from the previous one. The curriculum is 2013 curriculum. 2013 curriculum does not only 
focus on improvement of cognitive, but also focus on the improvement of attitude whether spiritual 
attitude or social attitude, and improvement of students skill, it can be seen in standard of content used in 
2013 curriculum [2]. In 2013 curriculum, it more emphasizes to attitude to be good behavior, ability to 
think with high level and skill needed in facing global challenge.            

 
The implementation of evaluation in education has important role, especially in deciding target of 

curriculum implementation. Practically, process of evaluation in education helps the teachers place the 
students in certain group, improve teaching method, know the students’ readiness whether attitude or 
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mental, give guidance and selection in deciding major and level [3]. The level of education is started from 
Elementary School, Junior High School, Senior High School, Vocational High School or the same level 
and the last is College. Someone who has achieved the knowledge will be evaluated how far his ability. 
Providing information which help the teacher makes the decision for education better [4]. This score will 
be proof as the result of what has been conducted through Sheet of Students’ Learning Achievement, and 
this score also makes decision about continuing study and program evaluation [5]. Because of the 
importance of evaluation role, so the evaluation process must be conducted completely or it is usually 
called authentic evaluation. Authentic evaluation needs the students to use the same competences or to 
combine knowledge, skill, and attitude that they need for professional life [6].      

Problems in conducting authentic evaluation can be solved by preparing medium of assistance, 
whether it is support of evaluation tools or program of supporting computer application, and integrate 
them with technology. Some experts state that it is important to integrate technology with evaluation 
process [7]. Form of the use can be computer-based assessment [8]. There are many advantageous can be 
obtained through evaluation by using evaluation system using computer whether for students, teachers, 
and administrators. Integration of information and communication technology and evaluation can be used 
for collecting, saving, analysis, and information report or evaluation result [9]. Beside that, scoring by 
using computer system has reliable result [10].  

Especially in SMK Negeri 9 Luwu score processing in the school is still semicomputer namely using 
computer to process raport score, using data processor program. In the process of score processing the 
teacher put in the score of assignment, sore of test and score of students attitude into application of data 
processor based on each class, then the score is counted using formula to obtain the last score of lesson. 
Then the lesson teachers print out and submit the result of the last score to homeroom teacher and it is 
given to curriculum part to process into report. Beside that, the teacher also must copy the score to 
application of data processor provided in computer of curriculum official so it can be united with other 
scores from other lessons. The united score will be checked by homeroom teacher to make sure that the 
scores have been correct. So, it is important to design model of software of learning achievement report at 
SMK Negeri 9 Luwu. The model design is an activity related to making major decision, it is often 
structural [11]. To design software using UML (Unified Modelling Language) approach model, where 
UML is a language standard used in industrial world to define requirement, make analysis and design, as 
well as describe architecture in object oriented programming [12]. To develop software it is using 
programming language of Visual Basic.net version 2010, programming language of Visual Basic.net is 
programming language which can implement programming concept by approach of procedural and object 
oriented [13]. Based on the background above, it can be identified a problem namely there is no a 
software to process students learning achievement at SMK Negeri 9 Luwu which produce quick 
information based on the students need. 

2. Experimental Method 
2.1 Development Model 

In development research this web base learning media used Research and Development (R&D) 
namely research method which are intentionaly, systematically, has purpose, formulate, repair, develop, 
produce, test product effectiveness, model, method, certain procedur which is better, new, effective, 
efficient, productive and has meaning [14] . The steps of this mdel are: a). potency and problem, b). data 
collection, c). product design, d). design validation, e). revision of desing, f). test of product, g). revision 
of product, h). test of using, i). revision of product, j). massive production. Development Model used in 
this research is ADDIE (Analysis, Design, Development, Implementation, and Evaluation) model as 
learning design model which is more generic and as a guidance in developing sets of equipment and 
infrastructure of effective training, dynamic and support the performance of the training itself. This model 
is more rational and more complete than 4D model, and it can be used for some forms of product 
development such as model, learning strategy, learning method, media and modul. This model used five 
steps of development: 
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Picture 1. Step of ADDIE Model Development [15] 

1. Analysis. The main activity in this step is analyzing the importance of making software students 
learning achievement report. The problem in processing the result of students learning achievemet 
which is implemented, has not been relevant with target need, learning environment, technology. 

2. Design. This step has similarity with designing software model, software interface and software basis 
data. Model design uses Unified Modeling Language (UML) approach and it will be basic for the 
process of the next development. 

3. Development. This step contains realization of product design. It is arranged the conceptual 
framework of model implementation and it is applied into product which is ready to implement 
interface and basis data. 

4. Implementation. In this step it is implemented the design of model in real situation and it is conducted 
first evaluation to give feedback for the next user of model.  

5. Evaluation. In this step it is conducted the last activity and process. If it is implemented, it is 
conducted formative and summative evaluation. The result of evaluation is used to give feedback for 
the user of model. Revision is made based on the result of evaluation or need which cannot be fulfilled 
yet by the new model. 

2.2 Research Procedure 
Step 1: Analysis 
In analysis step, so: a) Determining need of software what the teachers need, b) Relate score processing 
analysis of students learning achievement to decide target of making software, c) Determining the first 
ability and ability expected after implementation of software, d) Analyzing context and available of time.  

A 

Analysis 

D 

Design 

 

D 

Development 

 

I 

Implementation 

E 

Evaluation 

Need Analysis in deciding appropriate solution 

Design Software Model, design interface of software 

 

Produce Software 

Conducting testing of software and specification 
software need  

Conducting evaluation of software 
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Step 2: Design 
In this step it is needed: a) Clarification of software designed so the software can achieve the objective of 
using software as expected, b) Determining non-functional need when designing and using software, c) 
Having ability to answer question whether software designed can be used to solve problem of making 
report which happen among teachers.  
Step 3: Development 
In this step: a) Conducting process of creating what has been designed, b) Adjust coding with design 
approved by school, c) Revise or complete and produce material and teacher activity, d) Define suitable 
interaction, must be in creative and innovative form.  
Step 4: Implementation 
In this step: a) Implementing software which has been created, b) Conducting test before implementing.  
Step 5: Evaluation 
In this step: a) Implementing plan to evaluate program, b) Implementing plan for treatment and revision. 

3. Result and Discussion 
The results of the research are: 

3.1 Analysis 
In this step it is conducted data collection namely direct observation and interview to headmaster of 

SMK Negeri 9 Luwu.  The result of interview is as follow: 
“Score processing of students learning achievement at SMK Negeri 9 Luwu uses semi computer 
by using application of word and data processor. There is no special application yet to manage the 
score of students learning achievement and this school really needs score processing software of 
students learning achievement” (result of interview 10 October 2019). 
Based on the result of observation and interview with informant of SMK Negeri 9 Luwu, that it is used 

konventional method where: (1) The teacher manages score of students learning achievement still using 
data processor, (2) there is no use of special software in processing score of students learning 
achievement. Then conducting a) Plan: after collecting the first data so the next step is making plan of 
modeling form by using UML model approach using application of Microsoft Visio 2010, form of 
interface uses application of photoshop 9.0, database uses MySQL (MyStructure Query Language) 3.2.1. 
version, and coding uses programming language of Visual Basic.Net, validation sheet of model design, 
validation shhet of interface design and validation sheet of database design, b) The first design of 
software: activity conducted in this step consist of: modelling, interface, choosing language 
programming, choosing format and first design. In this step it is also conducted validation to some 
instruments such as: validation instrument of media expert, validation instrument of material expert, 
instrument of observation, and instrument of interview. 

In this step the researcher conducted analysis from field research such as conducting direct observation 
at SMK Negeri 9 Luwu, then the researcher conducted interview to homeroom teacher and conducted 
documentation of location. Technique of data collection conducted by the researcher consist of 3 ways, 
they are observation, interview, and documentation. In observation of data collection the researcher noted 
information what he saw during conducting research. In observation, not only eyes as important part but 
also hearing, feeling, which then noted in research result. In this research, the researcher conducted direct 
observation at SMK Negeri 9 Luwu as research object to find out appropriate and accurate information. 

The next is interview, in this research the researcher conducted asking and answer to headmaster or 
vice headmaster, homeroom teacher and curriculum part at SMK Negeri 9 Luwu. Generally, it is asking 
some questions about processing of students learning achievement. In documentation method, the 
researcher took picture in some places about students score input. 
3.2 Design 

The first design of software of learning achievement report based on object using UML modeling 
which consist of use case diagram, activity diagram, sequence diagram, class diagram: 
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Picture 2. Use Case Diagram Login User 

3.3 Development 
After the explanation above about design, the researcher conducts process of making new system 

again. The first that is made in this new system is form of login, form of main menu, form of major data, 
form of students data, form students information, etc. after process of making form the researcher makes 
listing again by using programming language of visual basic.net 2010 version and MySQL version 3.2.1 
version. MySQL is a kind of server database, database as its source of data processor [16]. 

 

 
Picture 3. Appearance of main form  

Addition of listing in this new application system is very important because without listing application 
cannot work based on what we want. The process of listing addition needs much time because each of its 
toolbox must be filled listing.  
3.4 Implementation 

In implementation step the software designed is developed and the teachers try to use software of 
students learning achievement report. 
3.5 Evaluation 

Evaluation conducted by using approach of blackbox testing where the result of testing directly 
conduct improvement toward software if there is not suitable with application function and suggestion 
from the teachers to the use of application. 

4. Conclusion 
Based on the result of the research and development, so it can be concluded that design of model is 

step after analysis from cycle of system development which is definition from functional needs, as well as 
it describes how a system made which can be description, plan and making of sketch of arrangement of 
some elements separated into a unit which are complete and function, it include about configuration from 
components of hardware and software of a system. Process of software development of learning 
achievement report at SMK Negeri 9 Luwu used ADDIE Method (Analysis, Desain, Development, 
Impelementation, Evaluation). It has produced a software of learning achievement report SMK Negeri 9 
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Luwu and it has fulfilled test standard of software by using blackbox where every component has function 
well. 
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Abstract. Onion exports need to be increased through increased production. However, the area 
of land for the cultivation of this commodity has diminished due to the conversion of land to 
settlements and industry so that only marginal land is not productive for onion cultivation. This 
study aims to estimate the agronomic characters capable of being used as an indirect selection 
on the character of salinity and drought conditions and to obtain genotypes of onion are able to 
adapt to the artificial conditions of salinity and drought in vivo. Genetic material used is Bima 
onion bulbs with augmented design with a spaced planting system, with a spacing of 20 cm x 20 
cm, and each hole contains 1 shallot bulb using a head-to-row system. This study uses a 
combination of NaCl and PEG 6000 as a salinity and drought selection agent. The results of this 
study indicate that agronomic characters that have a strong and positive correlation value and 
can be used as a direct selection character for the vegetative phase, namely root volume and root 
length, generative phase, namely age of harvest and yield components, namely the weight of 
parent plant tubers, the weight of saplings and tuber weights per plant. There are nine genotypes 
suspected to be able to adapt to artificial conditions of salinity and drought in vivo, namely S3-
1, S3-2, S3-3, S4-1, S4-2, S4-3, S5-1, S5-2, and S5-3 resulted from Scatterplot analysis for two 
variables and from a comparison of five parameters to tuber weights per plant.  

 
Keywords: adaptation, agent selection, character selection, marginal land, NaCl, PEG 6000. 

1. Introduction 

 Expansion of agricultural land in Indonesia is one method of development in the agricultural 
sector. This expansion has decreased every year due to land conversion to settlements and the 
development of other non-agricultural sectors. So, what is available for agriculture is non-productive 
land which has many limiting factors called marginal land. The problem faced by farmers in developing 
shallots is the decreasing availability of productive land. [2] predicts that about 20% of agricultural land 
will become saline so that saline land in Indonesia reaches more than 1 million hectares. One study of 
salinity in Indramayu District resulted in 37,136 ha of saline land which was classified as high and very 
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high salinity conditions or around 33.1% [5]. In addition to saline conditions, the development of 
productive land is also limited by the problem of drought. The dry land area in South Sulawesi reaches 
1,802,510 hectares and there are six districts in South Sulawasi that have dry land area of more than 100 
hectares, namely Bone Regency 181,030 hectares, Wajo 142,059 hectares, Luwu 127,044 hectares, 
Enrekang 108,912 hectares, and Tana Toraja 101,948 hectares [1].  

Salinity can be defined as soil conditions with EC > 4 S/m with osmotic pressure of 0.2 MPa and 
exchangeable sodium percentage (ESP) < 15. Saline soils usually have a neutral pH and tend to be 
alkaline (Marschner 1995; USDA-ARS 2008). Saline can be formed due to poor irrigation systems, 
rising, rising surface and sea water intrusion, waste pollution and excessive exploitation of ground water 
[6]; [7]; [18]; [16]. While the dry land is defined as land expanse that never flooded or flooded on most 
of the time in a year or lifetime. Dry land is currently still possible for the development of the agricultural 
sector with an area of 791,000 hectares consisting of wetlands with wet climate (572,000 hectares) and 
drylands with dry climate (219,000 hectares). The problem faced in the development of shallots in saline 
and dry conditions is that there is not enough water available for plants so that photosynthesis is not 
optimal [20].  

Photosynthesis consists of two phases, namely phase I occurs in grana by producing ATP and NADPH2 

and phase II occurs in the stroma by producing carbohydrates/photosynthate (Ai, 2012). Photosynthates 
will be transplanted to parts of the plant that are needed during vegetative and generative growth. The 
pattern of photosynthate distribution will be different between the vegetative phase and the generative 
phase. In the vegetative phase, photosynthate is only distributed to the roots, stems, leaves, petioles and 
branches, while the generative phase is also distributed to the flowers and pods [13]. The ability of the 
source (source) to produce photosynthate and the ability of the user (sink) to accommodate 
photosynthate greatly determines the production of a plant. The distribution of photosynthates to parts 
of economic value (harvested parts) provides an opportunity to obtain higher yields [20]. In suboptimal 
conditions (lack of water), the chances of achieving optimal results are very narrow so that solutions 
need to be found so that high results can still be achieved.  

The use of onion varieties tolerant of saline and drought is one attempt to address the problem. However, 
the number of shallots varieties that are tolerant of both conditions is still relatively small. So that needs 
to assembling high-yielding varieties through plant breeding is the selection process. Selection of plants 
is a plant-breeding methods to obtain superior genotypes. However, before selecting genotype, need to 
determine the character selection that have a close relationship and positive impact on the character of 
the destination using correlation analysis. The correlation coefficient is a measure or index of the 
relationship between two variables with a coefficient value between +1 to -1. The coefficient of diversity 
can measure the interrelationships between various plant characters and determine the character of the 
components to be selected and based on the improvement of the characters associated with the characters 
of complex results [17], [12], [3], [10], [22]. Simple correlations are divided into phenotypes (which can 
be directly observed), genotypes (inherent relationships between characters) and environment 
(environmental deviations together with non-additive genetic diversity components) (Singh dan 
Chaudhary, 1985).  

[21], states that the weight character of wheat seeds per main panicle can be used as a selection criterion 
with a real and positive correlation value to the weight characteristics of seeds per plant. Karyawati et 
al., (2016), states that the number of filled pods is positively correlated to the results so that it can be 
used as a direct selection character to increase soybean yields. [8], stated that the panicle length and 
percentage of hybrid rice grain yields had a positive and real direct effect on the results of 0.095 and 
0.0956 so that these characters could be used as selection criteria.  

This study aims to estimate the agronomic characters capable of being used as an indirect selection on 
the character of salinity and drought conditions and to obtain genotypes of onion are able to adapt to the 
artificial conditions of salinity and drought in vivo.  

Proc. of the 1st International Conference of Research on Education, Applied Science, Science, and Technology (1st ICREAST), Palopo,
Indonesia, December 21-22, 2020

480



 
 
 
 
 
 

2. Experimental Method 

 This research was carried out in the Experimental Garden of the Faculty of Agriculture, University 
of Cokroaminoto Palopo and took place in July-December 2018. Genetic material used is the Bima 
variety of shallots with augmented design with a spaced planting system, with a spacing of 20 cm x 20 
cm, and each hole contains 1 shallot bulb using a head-to-row system. Early fertilization is done by 
adding compost as basal fertilizer. Fertilizer is spread over the beds and stirred with the soil until it is 
spread evenly. Added 47 kg/ha urea, 100 kg/ha ZA, and 56 kg/ha SP-36, and KCl.  

 This study used nine treatments namely P0 = control (MS + 0 g NaCl + 0 g PEG 6000), P1 = MS 
+ 1.5 g NaCl + 1 g PEG 6000, P2 = MS + 2.0 g NaCl + 1.5 g PEG 6000, P3 = MS + 2.5 g NaCl + 2.0 g 
PEG 6000, P4 = MS + 3.0 g NaCl + 2.5 g PEG 6000, P5 = MS + 3.5 g NaCl + 3.0 g PEG 6000, P6 = 
MS + 4.0 g NaCl + 3.5 g PEG 6000, P7 = MS + 4.5 g NaCl + 4.0 g PEG 6000, P8 = MS + 5.5 g NaCl 
+ 4.5 g PEG 6000 and P9 = MS + 6.0 g NaCl + 5.5 g PEG 6000. The observation parameter used is 
plant height (cm), number of leaves (leaf), tiller number, root length (cm), root volume (ml), harvesting 
(HST), the diameter of the bulbs (cm), weight of tuber parent plant (g ), number of tillers, weight of 
tillers (g).    
 

3. Result and Discussion 

1.1. Correlation of Agronomic Character against Yield Components 

The estimation of correlation analysis is intended to study the pattern of the relationship between 
agronomic traits and tuber production and to obtain the main characters that can be used as genetic 
improvement goals in each plant breeding program. The combination of selection characters between 
agronomic characters and their components can also be used to improve genetic progress and obtain 
onion genotypes that are capable of producing in conditions of salinity and drought in Palopo City. 
Particularly in the development of onions in a dense environment, agronomic characters are more 
influenced by environmental factors so that selection will be more effectively carried out on characters 
that are positively and significantly correlated to the character of yield components.  

Character number of leaves a strong and positive correlation with the number of tubers tillers character 
correlation value reaches 0.802. Character number of tillers strong and positive correlation with the 
number of tubers tillers character correlation value 0.954. Root length characters were strongly and 
positively correlated to root length and root tuber weights with the correlation value reaching 0.953. 
Meanwhile, the root volume character is strongly and positively correlated to the tuber weight character 
with a correlation value of 0.982. Meanwhile, the age of harvest correlates strongly and positively with 
the character of tuber weights per plant with a correlation value of 0.907. Tuber weight was positively 
correlated character to character tuber weight tiller with a correlation value reached 0.633. The tuber 
weight character was positively correlated and significantly affected the tuber weight character per plant 
with a correlation value reaching 0.673.  

Correlation relationship between the age of harvest and plant weight with the characteristics of seedling 
tuber weight showed relatively similar results and correlated strongly and positively on the character of 
weight per plant. This shows that there is a pressure of selection and improvement of the character of 
the age of the harvest and the tuber weight will increase the performance of the character weight per 
plant. The relationship of harvest age indicates that the faster the age of the plant, it is very influential 
on the weight of the tubers and the plants and vice versa.  

In addition, the increasing weight of saplings tubers will also increase the weight per plant. [14] reports 
that selection for increasing the potential weight per plant can be done in the generative phase for 
observing the character of harvest age and yield components. Inhibition of harvest age on onion 
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genotypes is due to the influence of environmental stress that affects the weight per plant. [11] reported 
that high temperature stresses affect all aspects of plant poses namely germination, growth, 
development, reproduction and yield components. [4] reported that environmental stress will have an 
impact on the number of tillers and reduce the yield component.  

Character number of leaves and number of roots and positively correlated to the number of tubers tillers. 
Increasing the number of seedlings allows plants to have relatively more leaves which can be used by 
plants in the formation of macromolecules during the process of photosynthesis which will be 
transplanted throughout all parts of the plant for seed formation. [19] stated that the higher number of 
leaves with upright growth conditions such as onions can increase the efficiency of light capture. Light 
captured by plant photoreceptors is then converted into a form of chemical energy that is utilized in the 
photosynthesis reaction. The resulting photosynthate accumulation will form tubers in onion plants. 
Khokhar et al., (2010) in [21] stated that the number of tiller tubers and tiller tuber weights greatly 
contributed to the weight per plant. 

 

1.2. Selection on Character Weight per Plant and Seedling Weight of Tiller 

 Figure 1 shows quadrant I is a quadrant for genotype which has a high weight per plant but low 
tuber weight. Quadrant II is a quadrant for genotype that has a low weight per plant accompanied by 
low tuber weight. Quadrant III is a quadrant for genotype which has a high weight per plant and high 
tuber weight. Whereas, for quadrant IV is a quadrant for genotypes that have low weight per plant but 
has high tuber weight. Based on the separation of quadrants produced genotypes that are potential for 
saline and dry conditions are genotypes that are in quadrant III. 

Proc. of the 1st International Conference of Research on Education, Applied Science, Science, and Technology (1st ICREAST), Palopo,
Indonesia, December 21-22, 2020

482



 
 
 
 
 
 

 

Figure 1. Distribution of onion genotypes on salinity and drought conditions in Palopo City for the 
characteristics of tuber weight per plant and seedling tuber weight 

Based on quadrant separation, potential genotypes were developed under saline and dry conditions, 
namely genotypes S3-1, S4-2, and S5-3. The figure indicates that the genes that control the yield 
potential are the same as the genes that control the characteristics of the root tuber weight ratio. 
Characteristics of weight per plant and seedling weight of tubers are controlled by a few genes. 
Therefore, the shallot population developed in Palopo City that has heterozygous genotypes for both 
characters is reduced. 

1.3. Selection on Weights Character Parent Plant Bulbs and Tubers Weight Puppies 

 

Figure 2. Distribution of onion genotypes in salinity and drought conditions in Palopo City for the 
characteristics of parent plant tuber weights and seedling tuber weights 

 
Figure 2 shows quadrant I is the quadrant for genotypes that have high tuber weight tubers but 

low tuber weights. Quadrant II is a quadrant for genotypes that have low parent plant tuber weights 
accompanied by low seedling tuber weights. Quadrant III is a quadrant for genotypes that have high 
parent plant tuber weights and high seedling tuber weights. Whereas, for quadrant IV is a quadrant for 
genotype which has a low parent plant weight but has a high root tuber weight. Based on the separation 
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of squares produced genotypes that are potential for saline and dry conditions are genotypes that are in 
quadrant III.  

 Based on quadratic separation, potential genotypes are S3-1, S4-2, and S5-3 which indicate that 
the genotypes have a performance for the number and size of tuber which is more banik than other 
genotypes. This indicates that the genotype has increased sink capacity and increased source capacity, 
and the assimilation of photosynthesis results can be allocated for the development of tubers and shallots 
tillers. [21] states that an increase in the number of seeds per panicle and weight of seeds per plant for 
wheat plants indicates an increase in photosynthetic assimilation which acts as a sink and source. 

1.4. Selection on Character Age of Harvest and Weight of Bulbs per Plant  

 
Figure 3. Distribution of onion genotypes in salinity and drought conditions in Palopo City for the 

character of harvest age and tuber weight per plant 

 Figure 3 shows quadrant I is a quadrant for genotypes that have a slow harvest age but low tuber 
weight per plant. Quadrant II is a quadrant for genotypes that have early maturity, accompanied by low 
tuber weights per plant. Kuadran III merupakan kuadran untuk genotipe yang memiliki umur panen 
lambat dan bobot umbi per tanaman yang tinggi pula. Whereas, for quadrant IV is a quadrant for 
genotypes that have early maturity but have high tuber weight per plant. Based on the separation of 
squares produced by genotypes that are potential for saline and dry conditions are genotypes that are in 
quadrant III. 

 Based on quadratic separations, potential genotypes are S3-1, S3-2, S3-3, S4-1, S4-2, S4-3, and 
S5-3 which indicate that these genotypes have a performance for long harvests. compared to other 
genotypes. This indicates that the onion genotype maximizes tuber development. Because the longer the 
harvest time, the more optimal the development and differentiation of tubers. 

1.5. Selection on Character Length of Root and Weight of Bulbs per Plant 

 Figure 4 shows quadrant I is a quadrant for genotypes that have high root length but low tuber 
weight per plant. Quadrant II is a quadrant for genotype which has a root length accompanied by a low 
tuber weight per plant. Quadrant III is a quadrant for genotypes that have high root length and high tuber 
weight per plant. Whereas, for quadrant IV is a quadrant for genotype which has a low root length but 
has a high tuber weight per plant. Based on the separation of squares produced by genotypes that are 
potential for saline and dry conditions are genotypes that are in quadrant III. 
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Figure 4. Distribution of onion genotypes in salinity and drought conditions in Palopo City for the 
character of root length and weight per plant 

 Based on quadratic separation, potential genotypes are S3-1, S3-3, S4-1, S4-2, and S4-3 which 
indicate that these genotypes have a tolerance to environmental stress namely saline and dryness marked 
by growth unobstructed roots. Root role in absorbing water and mineral salts that are used for plant 
growth and development. The genotype has a mechanism in which conditions are gripped without 
significantly reducing the production of shallots. 

1.6. Selection on Root Volume Characteristics and Tuber Weight per Plant 

 

Figure 5. Distribution of onion genotypes under salinity and drought conditions in Palopo City for the 
character of root volume and tuber weight per plant 

 
Figure 5 shows quadrant I is a quadrant for genotypes that have high root volume but low tuber 

weight per plant. Quadrant II is a quadrant for genotypes that have low root volume and tuber weights 
per plant. Quadrant III is a quadrant for genotypes that have high root volumes and high tuber weights 
per plant. Whereas, for quadrant IV is a quadrant for genotype that has low root volume but has a high 
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tuber weight per plant. Based on the separation of quadrants produced a potential genotype of saline and 
dry conditions is a genotype that is in quadrant IV.  

 Based on quadratic separation, potential genotypes are S3-1, S3-3, S4-1, S4-2, S4-3, S5-2, and 
S5-3 which indicate that these genotypes have a tolerance to environmental stress by suppressing water 
absorption but does not result in decreased tuber production. In particular stress conditions saline and 
dry, the selection agent used is NaCl and PEG suppress absorption of water so the roots are unable to 
absorb the water needed by the plant. With the addition of the selection agent, the process of imbibition 
and turgor pressure are inhibited. 
 

Conclusion 
Estimation of the selection character is obtained through the correlation value of some agronomic 
characters to the yield component. An agronomic character that has a strong and positive correlation 
value and can be used as a direct selection character for the vegetative phase, namely root volume and 
root length, generative phase, i.e. harvest age and yield components, namely the parent plant tuber 
weights, seed tuber weights and tuber weights per plant. There are nine genotypes suspected to be able 
to adapt to artificial conditions of salinity and drought in vivo, namely S3-1, S3-2, S3-3, S4-1, S4-2, S4-
3, S5-1, S5-2, and S5-3 resulted from Scatterplot analysis for two variables and from a comparison of 
five parameters to tuber weights per plant. 
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Abstract. Cocoa is one of the superior commodities in Luwu Raya, especially North Luwu. Based 
on the map of rain patterns in Indonesia, North Luwu is an area that has an equatorial rain pattern, 
namely two rain peaks so that it has almost high rainfall throughout the year. High rainfall 
conditions have an impact on the potential for disease attacks on cocoa plants. Black pod disease is 
one of the main diseases affecting cocoa plants caused by the fungus Phytopthora palmivora. The 
attack of this disease has a major impact on decreasing the production and quality of cocoa pods. 
Fertilization is one of the solutions to prevent cocoa plants from disease attacks. This study aims to 
determine the best fertilization dose that can reduce Black Pod Disease in cocoa plants. This 
research was conducted in a cocoa plantation demonstration plot located in Pongo Village, 
Masamba Region, North Luwu. The experiment was carried out from October 2019 - July 2020. 
The experiment was carried out using a Randomized Block Design (RAK) with 3 treatments, 
namely control, treatment of NPK fertilizer dosage of 300 grams / tree and treatment of NPK 
fertilizer dosage of 500 grams / tree. Each treatment was repeated 3 times so that there were 9 
experimental units. Each experimental unit observed a sample of 16 plants so that 144 sample 
plants were observed. The results showed that fertilization treatment with a dose of 500 grams / 
tree had the best effect on reducing the rate of Black Pod Disease in cocoa. 
 

1. Introduction 
Indonesia is one of the countries that is a center for the development of cocoa plants. Cocoa is one of 

the superior commodities that affect the country's foreign exchange, farmers' income, and employment. In 
Indonesia, almost 98% of cocoa plantations are smallholder plantations. Sulawesi Island is the main cocoa 
producer in Indonesia, other Indonesian cocoa centers are scattered on the islands of Sumatra, Java, East 
Nusa Tenggara, West Nusa Tenggara, Bali, Kalimantan, Maluku and Papua. Meanwhile, South Sulawesi 
is one of the provinces on the Sulawesi island which is the largest community cocoa producer. The area of 
cocoa plantation in South Sulawesi in 2018 was 218,169 Ha and in 2019 it decreased to 217,020. 
Meanwhile, production reached 124,952 tons in 2018 and 118,775 tons in 2019 (Ditjenbun, 2019). 

North Luwu Regency is one of the regencies that is the center of development and the largest cocoa 
producer in South Sulawesi (South Sulawesi Provincial Government, 2018). Climatic conditions and soil 
types are very suitable for cacao plants, so that cocoa plants are almost cultivated in every region in North 
Luwu Regency. The majority of the community, especially farmers in North Luwu Regency, depend on 
this commodity, in addition to palm oil and other food crops. 

Based on statistical data, there is a decrease in cocoa fruit production every year (Detjenbun, 2018; 
2019). According to Nasaruddin (2018), the decline in cocoa production is caused by diseases such as 
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Black Pod Disease and a decrease in soil quality. Proper cocoa cultivation technique is an important 
factor to obtain increased production. Increasing cocoa productivity is influenced by several factors, one 
of which is balanced fertilization. 

Fertilization is an alternative to prevent pests and diseases through the cultivation of healthy plants. If 
the plant grows healthily, the plant will have resistance to pests and diseases. Balanced fertilization can 
suppress the development of Black Pod disease in cocoa plants (Matitaputty, et al., 2014). Moreover, one 
of the macro nutrients, namely potassium, is a nutrient that plays a role in plant resistance. Plants with 
sufficient K will be more resistant to disease. The positive influence of element K on plant resistance to 
disease occurs through increased formation of fungicidal phenolic compounds and decreased inorganic N 
content in plant tissues (Subandi, 2013). 

Black pod disease is the most important disease because it attacks almost all cocoa planting areas and 
the losses can be felt immediately. This disease is caused by Phytopthora palmivora. Symptoms of this 
disease can be seen from young fruit to mature fruit. Infected fruit will rot with blackish brown spots with 
clear boundaries. Fruit rot only lasts a few days so it cannot be harvested (Karmawati, et al., 2010). 
2. Method 

This experiment was carried out at the Cocoa Plantation Demonstration Plot, North Luwu. The 
experiment was carried out in October 2019 to July 2020. The experiment was carried out using a 
Randomized Block Design (RAK) with 3 treatments, namely control, treatment with a dose of 300 grams 
of NPK fertilizer/tree and treatment with a dose of 500 grams of NPK fertilizer/tree. Each treatment 
combination was repeated 3 times. Each experimental unit observed a sample of 16 plants so that 144 
sample plants were observed.  Further test of LSD (Least Significant Difference) with a level of 5%, was 
conducted to determine the significant difference between treatments. 

Before starting the experiment, preparations were made, which included pruning, sanitation, cleaning 
of weeds in the garden, especially the cocoa plant disc area, as well as installing treatment labels and 
signs. Before the fertilizer is applied, it is first weighed to determine the number of doses to be given 
according to the treatment. Furthermore, fertilizer is sprinkled into each hole, digging using a tugal tool 
with a depth of about 5-10 cm and a diameter of about 5-10 cm as much as 4-5 holes and then covered 
again with soil. 

All plants should be pruned regularly. Fertilization is carried out immediately after pruning is done. 
The garden should be kept free of weeds, but at a minimum the plates should be covered with natural 
mulch. Pest and disease control procedures follow standard GAP techniques. Observation parameters 
include the number of healthy fruit and the number of fruit affected by black pod disease. 
3. Result and Discussion 

Application of fertilization with different doses has an effect on the level of disease attack on cocoa 
plants. Based on the results of the study (figure 1), cocoa plants that were given a fertilizer dose of 500 
grams/plant had a higher percentage of healthy pod and those that were not given fertilizer (control) had a 
lower percentage of healthy pod. Healthy pod will affect the potential of cocoa production. 

Meanwhile, Figure 2 shows that cocoa plants that were given fertilizers were more resistant to disease 
than controls. Fertilization dose of 500 grams/plant showed a much lower attack rate than treatment of 
300 grams/plant and control. Cocoa plants that were not fertilized (control) were more susceptible to fruit 
rot disease. Plants that were fertilized at a dose of 500 grams/plant had the lowest percentage of fruits 
affected by fruit rot. 
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Figure 1. Comparison of healthy pod  

 

 

Figure 2. Comparison of pod affected by black pod disease 

Appropriate and balanced fertilization can be one solution to overcome disease attacks on plants. This 
is because the potassium content in NPK fertilizer has a major role in plant resistance. So that the use of a 
dose of 500 has a higher resistance than other treatments. The results of research conducted by Azri 
(2014) also showed that the application of fertilizers was able to suppress fruit rot disease attacks on 
cocoa plants. Potassium deficiency will affect plant resistance to disease. Potassium deficiency will make 
it easier for pathogens to infect plants. Sufficient potassium in plants will increase the thickness of the 
epidermis so that it can block the penetration of pathogens (Aminuddin et al., 2006). 

Plants that are given sufficient K elements will be more resistant to disease attacks. The positive 
influence of element K on plant resistance to disease occurs through increased formation of fungicidal 
phenolic compounds and decreased inorganic N content in plant tissues (Subandi, 2013). 
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4. Conclusion 
Fertilization is one of the steps to prevent plants from disease attacks through the creation of healthy 

plants. Plants that are filled with nutrients will provide a good growth and development response. Based 
on the results of the research conducted, the 500 gram NPK fertilizer treatment showed significantly 
different results compared to the 300 gram treatment and control. Fertilization with a dose of 500 grams 
made plants more resistant to disease, so that the intensity of black pod disease was lower than other 
treatments. The results of this study are expected to be a source of information for related parties, 
especially cocoa farmers in order to increase production through prevention of disease attacks on cocoa 
plants. 
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Abstract. This study aims to determine the effect of chicken manure on growth and yield 
of cucumber plants. The experimental land for campus II Faculty of Agriculture, 
University of Cokroaminoto Palopo, Jalan Lamaranginang, Batupasi Village, North Wara 
District, Palopo City, from November 2019 to January 2020. The method used was a 
randomized block design consisting of 6 repeated treatments 4 times so that there are 24 
experimental units. Where P0: Control (without treatment), P1: 75 grams of chicken 
manure, P2: 100 grams of fertilizer chicken manure, P3: 125 grams of chicken manure, 
P4: 150 grams chicken manure, and P5: 175 grams of chicken manure. The results 
showed that the application of chicken manure get the highest average value can be seen 
at P5: 175 grams of fertilizer chicken manure/ plant resulted in the weight of the fruit 
experienced the increase was 587.05, and the number of fruit was 5.50 the highest 
number of flowers found in P3 with an average value of 15.50, then the best flowering 
age can be seen in P2 with an average value of 32.50. Providing manure chicken pieces 
get significantly different results and results that are not different In fact, it is assumed 
that the nutrients absorbed by plants have a significant effect cucumber plant growth and 
yield. 

 
          Key words: cucumber, chicken manure, growth, yield 

 
1. Introduction 
 Cucumber has a variety of benefits for humans, because eating cucumbers in addition 
to adding to the taste of food also contains high enough nutrients for body health. According to 
Amin (2015) cucumbers are often used for beauty as well as treating types of diseases such as 
hypertension. Cucumber fruit is easy to digest and can facilitate urination in people with high 
blood pressure, poisoning during pregnancy and difficult urination because the body lacks fluids. 
Cucumber is a type of annual plant whose growth propagates on the ground with a length of 
about 1-3 meters. Cucumbers have elongated green stems and light green striped fruit (Vingga, 
2018). 
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 The distribution areas that are the center of cucumber cultivation are Central Java 
Province in the first place, West Java, East Java, Lampung and South Sulawesi Provinces which 
are in fifth place in the production of fruits and vegetables such as cucumbers (BPS 2017). 
Cucumber production data in South Sulawesi Province experienced a recorded decline in 2015 
reaching 7,731 tons, in 2016 reaching 8,810 tons, in 2017 reaching 6,596 tons, and in 2018 
reaching 7,629 tons (BPS, 2018). 
 The low productivity of cucumber plants in Indonesia can be caused by several factors 
including climatic factors, farming techniques such as soil processing, fertilization, irrigation, 
and the presence of pests and diseases (Sumpena 2001 in Kurniawati, 2015). Cucumber 
production can be increased by means of proper fertilization. Fertilization needs to be done 
because the nutrient content in the soil is always reduced due to being absorbed by plants. In 
general, there are two types of fertilizers, namely organic fertilizers and inorganic fertilizers. 
According to the results of  Puspitasari's research (2011) that factors on cucumber productivity 
can be estimated using eight variables, namely seeds, manure, lime, chemical fertilizers, leaf and 
fruit fertilizers, solid pesticides, liquid pesticides and labor. 
 Manure is organic fertilizer that comes from animal manure in the form of fresh or 
composted as solid or liquid. Fertilizer The cage is bulky with low micro and macro content so 
that as manure needed in large quantities. Manure contain nutrients that can support soil fertility 
and microorganisms in the soil. Provision of manure will increase The availability of nutrients 
can also support the growth of microorganisms and able to improve soil structure. Chicken 
manure is one of the organic materials that has an effect on the nature of the physical, chemical 
and plant growth. Chicken manure is one of the waste produced by both laying hens and broilers 
that have great potential as organic fertilizer. Nutrient content in chicken manure is very high 
because the liquid part (urine) is mixed with the solid part (Roidah, 2013). 
 Chicken manure manure contains elements relatively higher P compared to other 
manures. This nutrient level depending on the food provided. Besides that in the chicken manure 
mixed with the remains of chicken food and husks used as a base chicken coop. In several 
studies of chicken manure manure gives better yields to plants due to manure manure chicken is 
easily decomposed and has sufficient nutrient content if compared to other manures (Hartatik 
and Widowati, 2008). 
The objectives of this research are as follows: 
1. To determine the effect of giving chicken manure on the growth and production of cucumber 
plants. 
2. To find out the right dose of chicken manure on the growth and production of cucumber 
plants. 
 
2. Methods 
 This research was carried out at the Experimental Field Campus II, Faculty of 
Agriculture, University of Cokroaminoto Palopo, Jln. Lamaranginang, Kelurahan Batupasi, Wara 
Utara District, Palopo City. The materials used in the implementation of the research are seeds 
hybrid cucumber, chicken manure. The tools used are hoes, machetes, rulers/meters, books, pens, 
camera, bamboo, and raffia rope. 
 The study used a Randomized Block Design (RAK) method, which consisted of 6 
treatments which were repeated 4 times so that there were 24 units experiment, each 
experimental unit consists of 2 plant samples so that there are 48 plant samples. The treatments 
are: 
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P0 = Control 
P1 = chicken manure as much as 75 g/plant 
P2 = chicken manure as much as 100 g/plant  
P3 = chicken manure as much as 125 g/plant 
P4 = chicken manure as much as 150 gr/plant 
P5 = chicken manure as much as 175 gr/plant 
 
 Observational data were then analyzed using variance. If there are analysis results that 
show a significant difference, it will followed by the honest significant difference test (BNJ) at 
the 5% level. 
The methods implemented in this research are: 
1. Soil tillage 
Tillage aims to clear land from plants nuisance/weeds or grass. Then proceed with the process 
hoeing for loosening and leveling the soil. 
2. Planting 
The planting that will be carried out in this research is by  as deep as 5 cm, then cucumber seeds 
planted as much as 2 seeds per planting hole, then covered with thin soil. As for the planting 
distance used is 30 cm. 
3. Installation of treatment labels 
Treatment labels were installed after planting. Installation of this treatment label is done by 
plugging the label in each bed that has been provided in accordance with the research method 
used. 
4. Installation of markers 
The stakes used in this study are pieces of bamboo with size 2 m, which is installed in pairs then 
on the stake threaded with nylon rope. Ajir serves to propagate plants, easy maintenance and a 
place to hold the fruit. Teaching carried out 14 days after planting. 
5. Fertilization 
The first fertilization time begins at 2 weeks old plants. The second fertilization and so on are 
carried out once a week, until flowers appear on the cucumber plant. After fertilization 
watering or irrigation is carried out to dissolve the fertilizer, so that the fertilizer is easily 
absorbed by plants. 
6. Maintenance 
Maintenance that will be carried out is by embroidery, watering, weeding and weeding. The 
embroidery process is carried out after the plant is 7 days after planting, the purpose of the 
embroidery process is to replace if there are plants that wilt, die or do not grow. Watering is done 
every morning and evening according to soil conditions on each bed and rainfall, then weeding is 
done every day if there are weeds growing around the plants, and hoarding is done once a week 
with the aim of loosening and provide soil air circulation. 
7. Observation 
The observation process in this study was carried out when the plant is two weeks old until the 
fruit of the plant is ready to be harvested. 
8. Harvest 
Cucumber harvest is carried out after the plants are marked with fruit characteristics that can be 
harvested are large fruits, or depending on the type of variety. Harvesting is done by cutting the 
fruit stalks with a knife or scissors. 
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Observation Parameters 
1. Plant Height (cm) 
2. Number of Leaves (strands) 
5. Fruit Weight (gr) 
6. Number of Fruits (fruit) 
 
3.  Results and Discussion 
1. Plant Height 
The average height of cucumber plants in the fourth week after the 28-day-old plant can be seen 
in figure 1. 

 
Figure 1. Diagram of the average yield of cucumber plant height on the application of chicken 

manure fertilizer. 
 
 The results of the diagram of the average height of cucumber plants show real results, 
to see the highest diagram data can be seen at P5: 175 grams of chicken manure / plant with a 
value of 36.25. Then followed by P3: 125 grams of chicken manure/plant fertilizer with a value 
of 35.46. Then at P4: 150 grams of chicken manure/plant manure with a value of 35.38. P2: 100 
grams of chicken manure/plant with a value of 31.78. P1: 75 grams of chicken manure/plant with 
a value of 30.29. Then the lowest average value can be seen at P0: control or without treatment 
with a value of 27.71. In line with the opinion (Sutedja, 2002), states that the provision of 
chicken manure is a source of nutrients with the decomposition of organic matter by 
microorganisms slowly but continuously so that its availability can be used by plants in the next 
crop period. 
2. Number of Leaves 

27.71a
30.29ab31.78b

35.46c 35.28c 36.25c

0.00
5.00

10.00
15.00
20.00
25.00
30.00
35.00
40.00

1 2 3 4 5 6

Pl
an

t h
ei

gh
t (

cm
)

Treatments

P0 P1 P5P2 P4P3

Proc. of the 1st International Conference of Research on Education, Applied Science, Science, and Technology (1st ICREAST), Palopo,
Indonesia, December 21-22, 2020

496



The average yield of cucumber leaves in the fourth week after the 28-day-old plant can be seen 
in the table in Figure 2. 

 
Figure 2. Diagram of the number of leaves of cucumber plants on the application of chicken 

manure fertilizer. 
 

 The highest average value of the number of leaves of cucumber plants showed results 
that were not significantly different, the highest value was found at P4: 150 grams of chicken 
manure fertilizer and P0: control or without treatment with an average value of 14.00 pieces. 
Then followed by P5: 175 grams of chicken manure and P3: 125 grams of chicken manure with 
an average value of 13.88 pieces. While the lowest value can be seen at P2: 100 grams of 
chicken manure and P1: 75 grams of chicken manure with the lowest average value of 12.88 
pieces. The more the number of leaves the higher the photosynthesis that occurs. Wahida et al. 
(2011). 
 
3. Fruit Weight 

 
Figure 3. Diagram of the fruit weight of cucumber plants against the application of chicken 

manure fertilizer. 
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 Based on the results of analysis of variance, it was stated that the provision of chicken 
manure had a significant effect on the fruit weight of cucumber plants. The highest average fruit 
weight was found in P5 treatment: 175 grams of chicken manure/plant with a value of 587.05 
grams. Then P2: 100 grams of chicken manure/plants with a value of 500.73 grams. While at P4: 
150 grams of chicken manure/plant fertilizer with a value of 479.29 grams. Then followed by P3: 
125 grams of chicken manure/plant fertilizer with a value of 451.50 grams. Then P1: 75 grams of 
chicken manure/plant with a value of 419.65 grams. And for the lowest value is found in P0: 
control or without treatment with a value of 295.56 grams. Excess and lack of nutrients given to 
plants results in the photosynthesis process being ineffective, resulting in reduced photosynthesis 
which is translocated to the fruit causing a decrease in fruit weight and fruit quality (Gardner, 
2012). 
 
4. Number of Fruits 

 
Figure 4. Diagram of the number of cucumber plants on the application of chicken manure 

fertilizer. 
 The highest average value of the number of cucumbers on the application of chicken 
manure fertilizer was found at P5: 175 grams of chicken manure/plant fertilizer, P4: 150 grams 
of chicken manure/plant fertilizer, and P3: 125 chicken manure/plant fertilizer with a value of an 
average of 5.50. Then followed by P2: 100 grams of chicken manure / plant manure with a value 
of 5.13. Then followed by P1: 75 grams of chicken manure / plant manure with a value of 4.88. 
Then the lowest average value can be seen at P0: control or without treatment with a value of 
3.63. According to Gardner et al. (2008), stated that plants need sufficient and balanced 
nutrients, if nutrients are given in excessive or low doses, the fresh weight of the plant will 
decrease. 
 
4. Conclusion 
The conclusion is the application of chicken manure get the highest average value can be seen at 
P5: 175 grams of fertilizer chicken manure/ plant resulted in the weight of the fruit experienced 
the increase was 587.05, and the number of fruit was 5.50 the highest number of flowers found in 
P3 with an average value of 15.50, then the best flowering age can be seen in P2 with an average 
value of 32.50. Providing manure chicken pieces get significantly different results and results 
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that are not different. In fact, it is assumed that the nutrients absorbed by plants have a significant 
effect cucumber plant growth and yield. 
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Abstract. The tomato plant is a multipurpose commodity, apart from being used vegetables, 
tomatoes are also used as raw materials for cosmetics, medicines as well as raw materials for the 
food processing industry. This study aims (1) to determine the effect of using MKM fertilizer 
and bean sprouts extract on growth and production of tomato plants (2) know the dosage of  
MKM fertilizer and bean sprouts extract which are effective in supporting growth and production 
of the tomato plant. This research was conducted in the land Experiment II, Faculty of 
Agriculture, Cokroaminoto Palopo University on the month January to March 2020. This study 
used a randomized design method Groups (RBD) were carried out with 6 treatments with 4 
replications. So that there are 24 experimental units. P0 = without treatment, P1 = MKM fertilizer 
100 grams / plant and 75 ml bean sprouts extract / plant, P2 = MKM 150 fertilizer gram / plant 
and 100 ml bean sprouts extract / plant, P3 = MKM 200 fertilizer gram / plant and 125 ml of 
bean sprouts extract / plant, P4 = MKM 250 fertilizer gram / plant and 150 ml bean sprouts 
extract / plant, P5 = MKM 300 fertilizer gram / plant and 175 ml of bean sprouts extract / 
plant.The results of this study indicate that the provision of  MKM fertilizer 250 grams / plant 
and  150 bean sprouts extract ml / plant (P4) can significantly effect  the number of  leaves, 
flowering age, and fruit weight. Other parameters such as plant height and number of fruits shows 
results that have no real effect, but it appears that P4 has an average value of plant height and 
number of fruit higher than other treatment. This is thought to have occurred due to the influence 
of  the nutrients N, P and K  in natural MKM and  ZPT fertilizers such as auxins, cytokinins and 
gibberellins in bean sprouts extract that can meet the needs of plants so shows a good response 
in plant growth and production tomato..   

1. Introduction 
Tomato plant (Lycopersicum esculentum Mill.) Is a horticultural commodity originating from Central 
and South America, from Mexico to Peru. Tomato plants are classified as annuals (annuals) which means 
they are short-lived plants that produce only once and after that they die. Tomato plants are shrubs or 
shrubs that spread on the soil surface with a length of up to ± two meters [5]. 
According to the Central Statistics Agency (2018), the national tomato production for the last 5 years 
has decreased. Production in 2014 amounted to 59,008 tons, 2015 amounted to 54,544 tons, 2016 
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amounted to 57,623 tons, 2017 amounted to 55,623 tons and in 2018 tomato production again decreased, 
namely 53,850 tons.[2] 
Tomato plants are a multipurpose commodity, apart from being vegetables, tomatoes are also used as 
raw material for cosmetics, medicines and raw materials for food processing industries such as sauces, 
fruit juices, etc. The content contained in tomatoes includes solanine alkaloids (0.007%), folic acid, 
malic acid, saponins, citric acid, biflavonoids, sugar (fructose, glucose), fat, protein, adenine, trigonelin, 
choline, tomatin, minerals (Ca , Mg, P, K, Na, Fe, sulfur, chlorine), vitamins (B1, B2, B6, C, E, niacin), 
histamine, and lycopene. [4] 
The people's fondness for tomatoes has increased so that market demand has also increased. However, 
domestic tomato production has not been able to meet these needs due to decreased tomato production. 
The decline in tomato production was caused by several factors, one of which was in terms of cultivation, 
especially in the application of fertilizers. Fertilizer is a material that contains or more nutrients that have 
an important role in increasing the production and quality of plant cultivation. Most farmers currently 
use synthetic chemical fertilizers to add nutrients to plants, even though they are expensive, synthetic 
chemical fertilizers can also have a negative impact on plants and the environment, which can damage 
the ecosystem.[3] 
Damage to the ecosystem can be seen from the high level of damage to the soil and water pollution 
which results in changes in the physical, biological, and chemical characteristics of the soil. The damage 
to the ecosystem makes plant and microbial growth disturbed. This can cause growth retardation and 
can reduce plant productivity [3]. This condition can be overcome by giving organic matter into the soil 
which is the most important element in building soil fertility. 
The application of organic matter into the soil can increase the nutrient content, both macro and micro 
elements. One of the organic fertilizers that is currently widely used is MKM fertilizer. The use of MKM 
fertilizer (bokashi) as an organic fertilizer for plants is very much needed because organic matter replaces 
soil nutrients, improves soil physics and increases the soil's ability to bind nutrients. Therefore, it is 
hoped that MKM fertilizers will be able to support agricultural businesses and be able to overcome the 
scarcity and high cost of artificial fertilizers that are currently happening.[3] 
 Growth regulators that are widely used today are synthetic growth regulators which are relatively 
expensive and sometimes scarce in availability. To overcome this, it is necessary to think about growth 
regulators that can obtained easily, cheaply but has the same or more capabilities than synthetic growth 
regulators in stimulating plant growth which can be extracted from plant bioactive compounds as growth 
regulators. Extraction of plant biocytic compounds can be carried out on green bean sprouts (bean 
sprouts). Tauge is a type of vegetable that is commonly consumed by the wider community because it 
is easy to obtain, economical, and does not produce compounds with toxic effects (poison). Tauge also 
contains auxin, cytokinin and gibberellin ZPT compounds.[8] 
MKM Fertilizer 
Bokashi fertilizer is an alternative application of organic farming technology that is environmentally 
sound and sustainable. Bokashi has a good prospect for making organic fertilizer because it has a high 
nutrient content. Bokashi fertilizer from the fermentation process or fermentation of organic materials 
using EM (Effeective Microorganism) technology. The technology for processing organic matter by 
means of fermentation (fermentation) was first developed in Okinawa, Japan by Professor Dr. Teruo 
Higa in 1980. This technology is known as EM (Effective Microorganism) technology. The EM used in 
making bokashi is a mixed culture of various beneficial microorganisms (especially Photosynthetic 
bacteria, Laciobacillus sp bacteria, yeast, and Actinomycetes). Decomposition activator is one of the 
leading microbes such as Laciobacillus sp, yeast, and fungi as well as cellulolytic bacillus as 
decomposers of organic matter. EM can be used as an inoculant to increase soil microbial diversity. The 
use of EM (Effeective Microorganism) in making bokashi, apart from improving soil health and quality, 
is also beneficial in improving the growth and quantity and quality of plant production.[6] 
Bean Sprouts Extract 
Bean sprouts extract is the essence of bean sprouts obtained from the filtering of crushed bean sprouts 
either by pounding it or blending it. The vitamins found in bean sprouts are vitamin C, thiamin, 
riboflavin, niacin, pantothenic acid, vitamin B6, folate, choline, β-carotene, vitamin A, vitamin E (α-

Proc. of the 1st International Conference of Research on Education, Applied Science, Science, and Technology (1st ICREAST), Palopo,
Indonesia, December 21-22, 2020

502



 
 
 
 
 
 

tocopherol), and vitamin K. The minerals found in bean sprouts are calcium (Ca), iron (Fe), magnesium 
(Mg), phosphorus (P), potassium (K), sodium (Na), zinc (Zn), copper (Cu), manganese (Mn), and 
selenium (Se) . Significant essential amino acids contained in bean sprouts, namely: tryptophan, 
threonine, phenylalanine, methionine, lysine, leucine, isoleucine, and valine.[1] 
The growth hormones most commonly used to promote plant growth are the hormones auxin and 
gibberellin. Both of these hormones are hormones that can assist in the growth of roots and shoots of 
plant stems. According to [8], the extract of green bean sprouts (bean sprouts) has a concentration of 
auxin growth regulating compounds of 1.68 ppm, gibberellin 39.94 ppm, and cytokinins 96.26 ppm. 
Mung bean sprouts extract is a potential ingredient as an auxin phytohormone in the form of IAA. The 
optimum concentration of green bean sprouts extract can improve plant root formation well, so that the 
use of lots of auxins can help in the growth of various types of plants.[7]  

2. Method 
This experiment used a randomized block design (RBD) with 6 treatments and 4 replications. The 
treatment is as follows: 
P0: Untreated, P1: MHM fertilizer 100 grams / plant and bean sprouts extract 75 ml / plant P2: MHM 
fertilizer 150 grams / plant and bean sprouts extract 100 ml / plant P3: MKM fertilizer 200 grams / plant 
and bean sprouts extract 125 ml / plant P4: MKM 250 fertilizer gram / plant and 150 ml bean sprouts 
extract / plant P5: MHM fertilizer 300 grams / plant and bean sprouts extract 175 ml / plant 
The observational data were then analyzed using variance fingerprints (analysis of variance). 
Furthermore, the data was tested by further test of honest real difference (BNJ) at the 5% level. 
The research was conducted at Experimental Field II, Faculty of Agriculture, Cokroaminoto University, 
Palopo, Jl. Lamaranginang, Batupasi Village, Wara Utara District, Palopo City, South Sulawesi. January 
to March 2020. The materials used in the study were MKM fertilizer, bean sprouts extract and Servo F1 
tomato seeds. 
The tools used in the study were hoes, shovels, tape measure, 250 ml used plastic cups, buckets, blenders, 
filters, bamboo, stationery, rulers, treatment labels, research boards, scales and cameras. 
Cultivation of land 
Land processing is carried out by clearing the research area from weeds. Furthermore, the land is turned 
using a hoe so that the soil becomes loose. After that, the beds are made with a height of 30 cm, a length 
of 60 cm and a width of 50 cm. The distance between the beds is 30 cm. 
 Seeding 
Sowing of seeds is done by preparing a nursery medium from a mixture of cow manure, soil and sand 
in a ratio of 1: 1: 1. Then the mixture is put into a 250 ml used plastic cup as a nursery. After that, the 
tomato seeds are placed on the media, each glass containing 1-2 seeds. Sowing lasts for 12-15 days or 
until the seedlings have 4-6 leaves 
 Making MKM fertilizer 
The materials used in the manufacture of MKM fertilizer are 15 kg of cow manure, 10 kg of husk and 
two tablespoons of molasses / sugar (10 ml), two tablespoons of EM4 (10 ml) and sufficient water. The 
method of making it is, first, a solution of EM4, molasses / sugar and water is made with a ratio of 1 ml: 
1 ml: 1 liter of water, cow manure and husks are mixed evenly on the dry floor. Then the ingredients are 
poured with the EM4 solution slowly and gradually while stirring to form a dough. The dough is formed 
when it is clenched into a fist, then no water will come out of the dough. Likewise, when the fist is 
released, the dough expands again (about 30-35% water content). The dough is then made into a mound 
and covered with a tarp. The temperature of the material is maintained between 40-50oC. If the 
temperature of the ingredients exceeds 50oC, the tarp cover is opened and the dough ingredients are 
turned over and then the mound is closed again. The fermentation process lasts for 1-2 weeks, after 
which the MKM fertilizer is ready to be applied. 
Making bean sprouts extract 
The making of bean sprouts extract begins with preparing the ingredients to be used, namely 2 kg of 
bean sprouts and 5000 ml of water. As for how to make it, put the bean sprouts in a blender and add 10 
tablespoons of water (50 ml), then blend until smooth. After blending, put the bean sprouts into a bucket 
and add 4950 ml of water, then stir until evenly distributed. Furthermore, the bean sprouts are filtered 
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and left for one night. Bean sprouts extract is said to be successful and ready to use if it smells fresh like 
tape. 
Observation Parameters :Plant height (cm), Flowering age (days), Fruit weight (gram) 

3. Result and Discussion 
3.1 Results 
1. Plant Height (cm) 
Based on the results of the study, the average plant height with the application of MKM fertilizer and 
bean sprouts extracts on the growth and production of tomato plants is shown in Figure 1. 

Figure 1. Diagram of average height of tomato plants using MKM fertilizer and bean sprouts extract. 
 
Based on the diagram above, it shows that giving fertilizer and bean sprout extracts at different doses 
gave results that were not significantly different on the height of tomato plants. The results of the average 
value show that P4 (MKM fertilizer 250 grams / plant and bean sprouts extract 150 ml / plant) with a 
value of 53.88 cm is the highest value and is followed by P2 (MKM fertilizer 150 grams / plant and bean 
sprouts extract 100 ml / plant). plants) of 46.94 cm. The third best treatment was P1 (MKM fertilizer 
100 grams / plant and bean sprouts extract 75 ml / plant) with a value of 44.31 cm, while P0 (without 
treatment) was the lowest average value of all treatments, namely 35.88 cm.The diagram above also 
shows that there is a treatment that shows a value with an average plant height that is close to the same 
value, which is shown in P3 and P5. 
2. Flowering age (day) 
Based on the results of the study, the average flowering age of tomato plants with the application of 
MKM fertilizer and bean sprouts extract is shown in Figure 2. 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Diagram of average flowering age on tomato plants with the application of MKM fertilizer 
and bean sprouts extract. 
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Based on the diagram above, it shows that giving MKM fertilizer and bean sprouts extract at different 
doses can give significantly different results on the flowering age of tomato plants. The average result 
shows P0 (without treatment) with an average value of flowering age that is 33 days, which is the average 
late flowering age of all treatments. Furthermore, P3 (MKM fertilizer 200 grams / plant and bean sprouts 
extract 125 ml / plant) with an average flowering age of 31.63 days, P5 (MKM fertilizer 300 grams / 
plant and bean sprouts extract 175 ml / plant) with an average flowering age 31.25 days, P1 (MKM 
fertilizer 100 grams / plant and bean sprouts extract 75 ml / plant) with an average flowering age of 31.5 
days, P2 (MKM fertilizer 150 grams / plant and bean sprouts extract 100 ml / plant) with average -The 
average flowering age was 30.63 days, the last was P4 (MKM fertilizer 250 grams / plant and bean 
sprouts extract 150 ml / plant) with an average flowering age of 29.5 days which was the treatment with 
the fastest flowering age. 
Fruit weight 
Based on the results of the study, the average fruit weight of tomato plants with the application of MKM 
fertilizer and bean sprouts extract is shown in Figure 3. 

Figure 3. Diagram of average tomato fruit weight using MKM fertilizer and bean sprouts extract. 
 
The diagram above shows that P4 (MKM fertilizer 250 grams / plant and bean sprouts extract 150 ml / 
plant) has the highest average fruit weight per plant, which is 540.75 grams. The second heaviest was 
P1 (100 grams of MKM fertilizer / plant and 75 ml of bean sprouts extract / plant) with an average value 
of 451.25 grams. Furthermore P2 (MKM fertilizer 150 grams / plant and bean sprouts extract 100 ml / 
plant) with an average weight of 379.25 grams, P3 (MKM fertilizer 200 grams / plant and bean sprouts 
extract 125 ml / plant) with an average weight of 345, 63, P5 (MKM fertilizer 300 grams / plant and 
bean sprout extract 175 ml / plant) with an average weight of 274.75 and finally P0 (without treatment) 
with an average weight of 187.75. 
3.2 Discussion 
Based on the results of the research that has been carried out and processed through analysis of variance, 
it was found that the results had a significant effect on the character parameters of the, flowering age, 
and fruit weight. Meanwhile, the parameters for plant height had no significant effect. P4 treatment 
(MKM fertilizer 250 grams / plant and extract bean sprouts 150 ml / plant) showed the best results of all 
the observed parameters, while P0 (without treatment) showed the lowest results of all the parameters 
of the treatment. 
The results showed that the best dose of MKM fertilizer and bean sprouts extract to support the growth 
and production of tomato plants was aimed at P4 (MKM fertilizer 250 grams / plant and bean sprouts 
extract 150 ml / plant) with the highest average value of plant height. height namely 53.88 cm. This is 
because MKM fertilizers contain macro nutrients such as N, P, and K as well as other micro nutrients 
needed by plants, especially in the vegetative phase.  
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4. Conclusion 
Based on the research results, it was found that the application of MKM fertilizer and bean sprouts 
extract significantly affected the parameters, flowering age, and fruit weight, but did not significantly 
affect the plant height parameters. The best dosage of MKM fertilizer and bean sprouts extract was found 
in the P4 treatment (MKM fertilizer 250 grams / plant and bean sprouts extract 150 ml / plant) with an 
average plant height value of 53.88 cm, and the fastest flowering age of all treatments, namely 29.5 hst. 
with an average number of fruits, namely 16 fruits and an average fruit weight of 540.75 grams. This is 
thought to be due to the presence of N, P and K nutrients contained in the MKM fertilizer as well as the 
provision of bean sprouts extracts containing natural ZPT such as auxins, gibberellins and cytokines 
which can support the growth and production of tomato plants. 
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