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ABSTRACT 

The long term goal of this research is to produce a mathematics learning model that 
involves emotional intellegence to build student character as a prospective teacher. Type 
of this research is Research and Development (R&D) The target received is syntax of 
mathematics learning model based character involving student emotional intelligence as 
a prospective teacher. Development of learning model conducted in this research follow 
the development model of Plomp consist of 5 phase : (a) initial review, (b) design, (c) 
realisation (construction), (d) test, evaluation, and revision and (e) implementation. The 
result obtained is syntax model of PMK2E consist of 4 phase, Phase 1: Emotional 
Internalisation, Phase 2 : Construction of knowledge and character, Phase 3 : 
independent application, Phase 4 : Verification. 
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1. INTRODUCTION 

Facts show that in a very micro scale, the process of learning mathematics in almost all 

levels and types of education are still concentrated on the circumstances associated with 

the left brain's ability of learners. Conversely the ability of the right brain has not been 

developed, even almost never developed a serious and systematic. This condition 

causes the mathematics education in particular is only able to produce beings who lack 

self-awareness, less creative, less independent, and less able to communicate 

seamlessly with the physical environment and social life. Mathematics education is 

expected to contribute to the empowerment of all citizens become religious, knowledge 

and skills to live. This hope will be achieved when the potential of the right brain function 

optimally together with high emotional intelligence as well. 

The importance of character and emotional intelligence need to be considered in the 

learning, the authors conducted research on the development of learning mathematics 

model based on student character involving emotional intelligence student teachers. The 

results of this research are Mathematics Learning Model Based on Student Character 

Involving Student Emotional Intelligence as a prospective teacher (PMK2E Model) on  
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Methodological Research in Mathematics Education course valid, practical and effective. 

This research was conducted to answer the question of how the characteristics of 

Mathematics Learning Model Based on Student Character Involving Student Emotional 

Intelligence (PMK2E Model)? 

 

2. LITERATURE REVIEW 

Understanding of the character according to the Ministry of National Education Language 

Centre is congenital, heart, soul, personality, character, behaviour, personality, triat, 

nature, temperament, character (in Suyanto, 2009). According Tadkiroatun Musfiroh (in 

Fuadi, 2011), a character refers to a set of attitudes, behavior, motivation and skills. 

Character is a personality that includes, among others, honesty of someone who usually 

has to do with the properties that are relatively fixed. Thus the character of the values of 

human behavior associated with the Almighty God, ourselves, our fellow human beings, 

the environment, and nationality embodied in thoughts, attitudes, feelings, words, and 

actions based on religious norms, laws, manners, culture, and customs. 

2.1 EMOTIONAL INTELLEGENCE 

Shapiro (1999: 5) argues that the term "emotional intelligence" was first introduced by 

psychologist Peter Salovey (1990) from Harvard University and John Mayer of the 

University of New Hampshire. They explain the emotional quality that is essential to 

success. The quality of these qualities among others: empathy, like others, express and 

understand the feelings, the personal problem-solving skills, anger control, perseverance, 

self-reliance, solidarity, adaptability, friendliness, and respect. 

Goleman (2000) suggested aspects of Emotional Intelligence (EI). Emotional Intelligence 

aspects described as follows (1) Emotional Self-Awareness (2) Empathy, reading 

emotions, (3) Establishing a relationship. 

It can be concluded that Emotional Intelligence is the ability to recognize your feelings 

and the feelings of others, the ability to motivate oneself, the ability to manage emotions 

well in ourselves and in association with others. Emotional intelligence includes the 

differnet ability and complementary to the purely cognitive abilities that have been 

previously known, namely the intelligence of the academic / intellectual / rational (IQ). 

Although a high IQ but low EI, usually not much help in almost all aspects of life. IQ and 

EI reveal the differnt activity in brain. IQ is based on the work of the neocortex, which is 

a layer in developing the latest evolution in the upper part of the brain.  
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Emotional intelligence is a person's ability to innovate in synergy with the work team to 

achieve the goals of the organization or group together; skills of emotional intelligence 

involves skill in managing one's self and others; social skills of emotional intelligence 

skills in managing labor relations and interaction in the dynamics of life. Here, one is not 

enough to just have a feeling but demanded also to learn to acknowledge, respect your 

feelings, the feelings of others in accepting the opinion properly and appropriately. If 

emotional intelligence is associated with modern life, the emotional intelligence plays an 

important role for the success of one's career, in the broad sense is very influential to 

success through life. Under normal circumstances, the routine activity of a person's 

emotions can not be observed. But emotions can emerge and be observed from facial 

expressions, tone of voice, facial expression, body language. This emotional expression, 

can be seen when the relationships with others and need each other. 

2.2 CHARACTER AND EMOTIONAL INTELLEGENCE 

Emotional intelligence is not based on intelligence of a child but on a former so-called 

"character" or "personal characteristics". The very latest research found that social and 

emotional skills are more important to the success of life rather than intellectual ability. 

Students are unique individuals who have the potential and experience the growing 

process, where in the process of development, it requires that the nature and pattern is 

not determined by the educators (supervisor), but by the students themselves. 

Cooper and Sawaf (2001) revealed that if the power that drives intelligence in aspects of 

life until the end of the 20th century is IQ, it is based on proof that more and more in the 

early 21st century, which will be instrumental is EI and its relevant forms practical 

intelligence and creative other. Emotions, as well as body and mind, contains the history 

of his life, his experience, his deep understanding and relationships with other people in 

his life. Emotions include feelings of a person and the person entering the system in the 

form of energy that can be created at any time and can also be destroyed, but its still 

flowing. This energy is transformed into EI and these changes will impact on the work, 

life, and relationships. 

According to Goleman that cognitive abilities affect a person's emotional intelligence. 

Knowledge will affect the people around him, and he will become a model and a driving 

force in the organization. His ability can be monitored from its ability to lead and 

encourage people to work well. Able to control the feelings of themselves and others, 

and use those feelings to integrate thought and action. That is the feeling of one's 

influence on decisions or actions in work. A leader before deciding anything important in 
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the organization will combine his feelings, his knowledge, his experience and includes 

feelings of others. 

Aspects of Emotional Intellegence considered in this research those are motivate it self, 

take inisiative, resonsibility, kinship, and mutual trust, caring, ductility, and toughness. 

PMK2E model developed in this research is a blend Model Plomp (1997), Nieveen 

(1999), and Joyce, Weil and Shower (1992). The main objective of this research is to 

determine a mathematics learning model by considering the character-based emotional 

intelligence.  

Joyce and Weil (Suparno, 2000) suggested that one strategy for learning as a learning 

models (Models of Teaching) can be grouped into four families / clump, the clumps social, 

clumps of process information, clumps personal, and clumps of system behavior or 

behavioral system. At this approach complex tasks that are broken down into more 

specific tasks that can be are owned by the students. Mathematics learning model that 

will be developed in this research refers to the learning model proposed by Joice, Weil 

and Shower (1992) as noted above. The stages of the stages or phases of a phase that 

will be pursued in the process of developing a model that you want to follow the way of 

phasing presented by Plomp (1997). 

Arends (1997) suggested that the learning model oriented learning approach that will be 

used, as well as the learning objectives, the steps of learning, learning environment, and 

classroom management. 

Characteristics of learning models according to Arend, includes four things: (1) rational 

theoretical arranged logically by the developer, (2) the rationale of the objectives to be 

achieved in learning, (3) forms of teaching activities necessary to support Implementation 

of model effectively, and (4) the atmosphere of learning environment that can support 

the achievement of learning objectives. 

 

3. METHOD 

3.1 PROSSEDURE 

Here are respectively described activities performed at each phase of development. 

1. Phase-1  Initial Review 

Initial review phase of PMK2E Model development consist of two things, namely 

initial investigation about learning model and learning support instrument.  
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2. Phase-2  Design 

In this Phase-2 was designed Mathematics Learning Model based on student 

Character involving student Emotional Intelligence as a prospective teachers 

(PMK2E Model). Activity in this Phase-2 includes (a) designing syntax of the 

learning that takes into account the student emotional intelligence, (b) designing 

social systems or the learning environment, the situation or the rules that apply 

in the PMK2E Model, (c) determining the support system, (e ) preparing the effect 

of learning, both instructional effect and nurturant effect.  

b. Designing Learning Tool 

In this Phase-2 supports tool that is designed in accordance with the draft of 

PMK2E Model. The tool are designed, that the lecturer guideline book, and 

student guideline book. 

3. Phase-3  Realisation 

a. Realisation of Learning Model  

In this phase-3 is made or created a learning model as a advance of design 

phase. Activity is done in this phase-1 is a realisation of model that have been 

designed in phase-2. 

b. Realisation of Learning Tool  

In this Phase-3 is made a learning tool that appropriate with PMK2E-1 Model 

in prottipe-1. The tools are made include lecturers guideline book, students 

guideline book and modules. 

4. Phase-4  Test, Evaluation and Revition 

a. Test, Evaluation, and Revition of Learning Model 

Activities in this Phase-4 is focused on two things, namly validate and conduct 

field trials. For validation activities, which validates the Prototype-1 (PMK2E 

Model) as well as tools and instruments will be used).   

b. Conducted Field Trial 

Activity field trial aims to determine whether the learning model developed 

(prototype which has been declared valid) is practical and effective. In the 

activity of these trials used tools PMK2E learning model that has been 

through a validation process to a particular topic.  
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5. Phase-5   Implementation 

The activities conducted in this stage is (1) Designing the form of actual 

experimental research, by using the research design "pretest-posttest control 

group Design." (Tuckman, BW, 1972). (2) The final prototype learning tool 

supporting PMK2E models implemented in the field by conducting experimental 

research on the student as a prospective mathematics teachers 5th semester 

Cokroaminoto University of Palopo. 

Instrument 

The developed instruments are (1) model assessment sheet and assessment sheet of 

valid application, (2) observation sheets, (3) students questionnaire responses to 

components of learning activities, (4) evaluation sheet of learning achievement and (5) 

the format validation for each instrument. 

3.3 TECHNIQUE OF DATA ANALYSIS 

The data has been collected are then analyzed. The following was stated about the 

validity of data analysis, practicality and effectiveness. 

 

4. RESULT AND DISCUSSION 

4.1 RESULT 

Mathematics Learning Model based on Student Character Involving Emotional 

Intellegence (PMK2E) theoretically, this trial involves expert validator. Instrumen 

Validation. 

This research has been through a series of validation and produce components of 

Mathematics Learning Model Based on Student Character involving Emotional 

Intelligence (PMK2E Model) student as a prospective teachers developed consists of 

five components, namely: the syntax, the social system, the principle of reaction, and 

support systems, and the instructional effect and nurturant effect. Each component is 

described below. 

Syntax 

Syntax of PMK2E Model designed consist of 4 phase, namely Phase 1: Emoional 

Internalization, Phase 2: Construction of Knowledge and Character, Phase 3: 

Independent Aplication, Phase 4: Verification. 
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Phase 1: Internalization of character with emotional intellegency 

 Internalization of character with emosional intellegence is planting aspects of 

character involving emotional intelligence in lectrer it self and students. Aspects of the 

character involves emotional intelligence of lecturer in this phase include self-confidence, 

empathy, seriously. While aspects of the character with the involvement of emotional 

intelligence of students developed in this phase are serious and concentration / quiet. 

Phase 2: Construction of Knowledge  

Construction of knowledge is to build students' knowledge by giving problems in the 

student book or Student Worksheet (LKM) for discussion. In phase 2, a lecturer form 

groups and asked the group to work together. Lecturer facilitating the group discussion. 

Lecturer directing students to construct a concept / principle by asking questions that are 

lead or dig through the scaffolding. For example: "Why do you think like that?" How to  

find it?". Character involves student emotional intelligence developed in this phase is 

obedient, serious, tenacious, confident, satisfied appreciated. 

Phase 3: Independent Application 

Independent Application is application of concept or principle through practice in solving 

problem individually. In the phase 3, lecturer assigns students individually solve the 

exercises independently. Students solve problems in appropriate with the understanding 

and its own way. Characters with emotional intelligence involves the students developed 

in this phase is a serious, hard working, honest, obedient. 

Phase 4: Verification 

Verification is to match the idea of the student with the concept or principle of truth. In 

this phase, the lecturer opens the opportunity question answer to disscuss exercise 

independent application phase. Lecturer gives verification and feedback to stdents 

questions and answers. Students are given the opportunity to pose the questions. 

Students are directed to make conclusions about the learning material.  

Social System  

The social system is a condition or situation or the rules that apply in a learning model. 

Can also be regarded as a pattern of relationship or communication between lecturer 

and students in the learning process. In the learning process, needed the clear 

communication between lecturer and students that can support the achievement of 

learning objectives. Failure to achieve the goal of learning can be caused due to the 
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weak of communication system or the relationship between lecturers and students. 

Lebuh to Sudjana (2003) suggests that there are three patterns of communication that 

can be used to develop a dynamic interaction between lecturer and students, namely (1) 

the communication as an action or a one-way communication, (2) communication as an 

intraction or two-way communication, and (3 ) transaction communication or 

communication in many directions. 

Principle Reaction 

This developed PMK2E based on student character involving student emotional 

intelligence, then the principles of reaction that characterize this model is designed such 

that it is relevant and filled with nuances of character with the involvement of emotional 

intelligence which is seen supporting the achievement of learning objectives. Principles 

of  this model reaction are:  

Appreciate students bravery who posed or answered questions. 

Support and appreciate students who are honest and responsible. 

Show the pleased attitude to the student that resilient, industrious, resilient, patient, 

careful, confidence and other positive behaviors. 

Nurture and develop the critical and objective attitude. 

Be open and honest to recognize the limitations of lecturers in response the students 

critics and questions that answer is not immediately be provided by the lecturer. Under 

the certain conditions (should not be too often), the lecturer as human beings deserve 

forthright that he can not possibly know everything. 

Wise and clever to response the kinds of questions that test, provoke, equate opinions, 

or because the student who asked not know. 

Appreciate positive behaviors of students how slight it is. 

Interpret the answers of students in a positive direction or benefit students that are 

directed to the correct answer. The answer is rather vague or inaccurate can be directed 

to the formulation of a more clear and precise. 

Upholding the democratic attitude, for example, student response to a question reqested 

views / approval of other students. 

Requires students in order to put forward the question / answer / response, he present it 

in a good and right language, not hastily, not nervous, be polite, and not convoluted. 
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Show empathy to students who are expected to need it. 

Show salute to students who can work together, sharing and have solidarity towards 

classmates. 

Give a written response on the sheet of student work result that can increase arousal, 

motivation, and interest in learning. This written response given as a feedback on their 

work, the type of sentence also varies adapted to the work of students who responded. 

Support System 

Support system of a learning model are the things that can support the achievement of 

learning objectives by applying the PMK2E model. Things that are intended be a means 

of materials, instruments, and assistive tools or media. To this PMK2E model needed 

support systems, namely (a) Book of PMK2E Model (b) Lecturer guideline book (BPD) 

and (c) Student Book (BM) 

4.2 DISCUSSION 

Discussion of the results of this research are based on the data obtained during 

research .The special things that are discussed in this section are: (1) achievement of 

the objectives of research, (2) specific findings, (3) constraints, and (4) deficiency. 

Based on the validity of the test results, it has been pointed out that the final prototype 

PMK2E (Model, Tools, and Instruments) meets the criteria of validity. Criteria of validity 

are not simultaneously obtained because it takes time to do some revisions. Some 

instrument that change was SAP who have 3 times changes until it has reached the 

result that has been set is valid. Theoretically PMK2E models has been declared valid 

for use by the validator expert. Empirically it conducted trials. Trials conducted twice. The 

first trial is not yet meet the criteria of practicality, but in the second the trial met the 

criteria of practicality. 

CONCLUSION 

Mathematics Learning Model Based on Characters Involving Emotional Intelligence 

(PMK2E Model) with the syntax. ((a) Internalization of character and emotional 

intelligence, (b) Construction of Knowledge, (c) Independent Application, and (d) 

Verification that meet the criteria of validity, practical and effective has been obtained 

through a process of development. 
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5. RESULTS 

Application of DPSS as an alternative step in solving physics problem, especially at Basic 

Electronic Subject described in detail below.  

Problem: 

Figure 1. The circuit of three capacitors with a voltage sources 

 

The picture shows capacitance of capacitors as follows C1 = 8 F, C2 = 4 F, and C3 = 3 

F and source voltage is 100 volts. The question is what is the charge of each capacitor? 

(adapted by Kamal, 2010).  

Problem solution as above described by Kamal (2010) in his book, wrote the equation to 

find a replacement capacitance of capacitor then determine the replacement capacitance 

of the circuit. Next, find the value of the total charge and find charge of each capacitor. 

A solution like this will make the learners will follow the steps as in the textbook. This 

consistent with that described by Rojas (2012) that the majority students merely follow 

the steps working on a textbook that would be trouble if the problem is different from 

what is in the textbook. These difficulties have been overcome with dynamic problem 

solving strategy. In accordance with Rojas (2012) about 6 major steps have been taken 

systematically as follows:  

a. Understand and explain the problem 

Learners are given the emphasis on the intricacies of solving the problem first. 

Learners must also have a basic knowledge to solve physics problem.  

b. Provide a qualitative description of the problem 

This step is to focus on the problems that can be developed in a qualitative 

description or drawing the problems in the form of words that can help students 

in finding the subject matter. Learners can use the appropriate understanding in 

phase 1, to explain the problem qualitatively, for example, by explaining that the 

electric current from the voltage source will flow into the capacitor 1 and to the 

capacitor 2. Thus when passed through a capacitor, the charge would be stored 

in capacitor. 

C2 

Vs C3 
C1 
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c. Plan a solution 

In this stage, students have started to write the equation that contains the 

variables in question, identify the corresponding equations. In this stage, students 

also write the variable asked as q1, q2 and q3. While the equation that will be used, 

namely q = C V. The capacitance of capacitor series combination is . 

d. Carrying out the plan 

In this stage, students try to find a solution, including the mathematical 

formulation of the given problem and the need to find a mathematical formulation 

easier. 2.67 F. The total capacitance is 

. Therefore, we found  

 q = C V = 5.67  10-4 C.  

q3 = C3 V= 3  10-4 C while q1 and q2 is already known and q1 = q2 = q - q3=2.67  

10-4 C. 

e. Prove a coherency and consistency of equations 

Learners must check each of the steps, and they should be able to notice whether 

any steps are correct. Many mistakes can be avoided if students carry out the 

plan in the third stage. 

f. Check and evaluate the obtained solution 

When students have found a solution, then the next step is evaluation. How to 

evaluate them is by giving some questions such as whether the answer was 

complete? Do the results a reasonable? Is mathematical results answered 

questions the appropriate section? 

The steps presented above are ones that combine systematic understanding of concepts 

and quantitative understanding of physics problem-solving (Steps 1-3 the understanding 

of the concept, and steps 4-6 using a quantitative understanding). The application of 

problem solving model is a very effective strategy in encouraging students to think 

scientifically and to develop their reasoning power in dealing with the problems of their 

daily life.  

The result of descriptive analysis from learning outcomes is as follows 1) student 

maximum score was 95, 2) minimum score was 80, 3) and the average score was 86.7. 

The result showed that the DPSS can be applied to Basic Electronic Subject.  

Results of learning outcomes in experimental class taught using DPSS as follows:  
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Figure 2. The result learning outcomes test of Physics Student in Basic Electronic 
Subject 

 

6. DISCUSSION AND CONCLUSION 

Application of Dynamic Problem Solving strategy in Basic Electronics subject already 

exceeded the value of the minimum completeness criteria. That is because the 

application of problem-solving strategies systematically conducted by the students. This 

is in accordance with the results of of research (Rojas, 2012) which showed that the 

application of Dynamic Problem Solving can improve teaching and learning of physics. 

The readiness of learning for students as mastery of physics concepts required to be 

able to determine the problem clearly so that it can finalize physics matter. This is similar 

to the research conducted by Indrayana (2015) stated that understanding the concept of 

groups of problem solving and conceptual scaffolding model was superior compared to 

the conventional model of meta-cognitive scaffolding problem. The exposure and physics 

problem solving exercises using Dynamic Problem Solving needs to be done 

continuously. This is in accordance with the results of research Kuo et al. (2007), problem 

solving with both exposure, training in problem solving and it is not always develop 

conceptual clarity and it does not really help in solving new problems.  

The application of the model of problem solving is a very effective strategy for the 

development of students to think scientifically and to develop their reasoning power in 

dealing with the problems of life (Rustini, 2008). Problem solving is done by the students 

who use the image in resolving the matter would have a higher score from the other.  

The response of students to study well enough to learn the test results exceed the 

minimum completeness criteria. Overall mastery of concepts and mathematical ability 
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were good. Dynamic strategies of problem solving can become an alternative to improve 

the teaching and learning process of physics. 
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