
 
 
 
 
 
 

Identifying The Creative Thinking Level in Solving Open-
ended Problems in Algebra: The case of Seventh-grade 
students in SMP Satap Negeri 6 Pammana 

Ma’rufi1*,Hasnaningsih2, Marsuki3, and Rismala4  

 
1,2,3,4 Program Studi Magister Pendidikan Matematika, Universitas Cokroaminoto 
Palopo, Jl. Latammacelling No.19, Palopo, 91921, Indonesia 
*marufi@uncp.ac.id 
   

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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