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Abstract 

  The purpose of this research is (1) to identify the patterns of mathematical 

creative thinking processes based on DePorter's learning styles, and (2) to determine 

the improvement in mathematical creative abilities through learning assisted by the 

Strukbar E-module based on the Case Method. This research uses the Mixed Method 

with a Sequential Exploratory type. The research subjects are third-semester students 

of the 2024/2025 academic year in the Mathematics Education Study Program at 

STKIP Gotong Royong Masohi, Central Maluku, who are taking the Algebra Structure 

1 course. In the qualitative research, the subjects consisted of three prospective teachers 

with DePorter's learning styles, while the quantitative research involved 26 

participants. Data collection techniques include tests, DePorter learning style 

questionnaires, interviews, and documentation of prospective teachers' work. The 

research results show that DePorter's Visual, Auditory, and Kinesthetic learning styles 

each have their own advantages at the stages of mathematical creative thinking, from 

orientation, preparation, incubation, illumination, to verification. Moreover, the 

implementation of the Strukbar E-module based on the Case Method has been proven 

to significantly enhance the mathematical creative abilities of prospective teachers. 

These findings underscore the importance of teaching methods that align with 

individual learning styles and the use of digital technology in education. 

Keywords: mathematical creative thinking, prospective teachers, case method, 

strukbar e-module, deporter learning style 
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INTRODUCTION 

 The preliminary study results on mathematical creative abilities conducted at 

STKIP Gotong Royong Masohi on third-semester prospective teachers for the 2024/2025 

academic year in the Algebra Structure 1 course of the Mathematics Education program 

at STKIP Gotong Royong Masohi show that they have a poor understanding of the given 

problems, do not optimize their abilities, and therefore only use one idea or imitate 

example problems. Based on the interview results, prospective teachers study using 

books, watching YouTube lessons, studying while listening to music, and simulating 

material.  

Creative thinking is very important in solving mathematical problems and 

generating new ideas. This is reinforced by research (Hidayah and Asikin 2021) that 

someone who is able to perform the final stage (creating) means they have mastered the 

previous stages. To reach the final stage of creating new ideas, in addition to measuring 

mathematical creative ability using indicators of fluency, flexibility, novelty, and 

elaboration (Wahyudi et al. 2021), it is also necessary to refine the thinking process.  

The indicators of mathematical creative thinking in this study were developed into 

indicators of sensitivity, fluency, flexibility, novelty, and detail (Suherman and 

Vidákovich 2022; Wijayanti et al. 2021). Sensitivity is the ability to recognize, 

understand, discover, and respond to problems. Fluency is the ability to generate and 

produce a wide variety of ideas in solving problems. Flexibility is the ability to try using 

various ideas, strategies, and different approaches in solving mathematical problems. 

Novelty is the ability to generate unusual ideas that are rarely thought of by most people 

in solving problems. Detail is the ability to develop ideas so that they are more interesting 

in solving mathematical problems.  

The process of mathematical creative thinking is generally analyzed using Wallas's 

theory (Munahefi and Waluya 2020) through four stages: preparation, incubation, 

illumination, and verification. Unlike Osborn, the creative thinking process consists of 

seven stages: orientation, preparation, analysis, ideation, incubation, synthesis, and 

evaluation (Misechko and Lytniova 2022). Research on the mathematical creative 

thinking process of the Wallas model in the Problem Posing model with Lesson Study at 

each level of creative thinking. (de Vink et al. 2022) uses qualitative methods to analyze 

the mathematical thinking process through convergent and divergent thinking in students.  

This research uses the orientation stage in mathematics learning, which is an effort 

to recognize and understand mathematical problems. The preparation stage for problem-

solving involves learning to think, searching for answers, asking others for help to gather 

relevant information and data, and finding an approach to the solution. The incubation 

stage is when someone temporarily shifts their attention away from the problem, meaning 

they do not consciously think about the issue but rather let it simmer unconsciously. The 

illumination stage includes the initial steps of the psychological process to generate 

insights, inspiration, and new ideas. The verification stage is the phase of testing new 

ideas or creations against reality.  

It is important for lecturers to understand the characteristics of learning styles, so 

the DePorter learning styles, namely Visual, Auditory, Kinesthetic, are used (Rahmawati 
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and Gumiandari 2021). Learning styles significantly influence academic achievement 

(El-Bishouty et al. 2019) and the ability to think creatively in mathematics. The role of 

prospective teachers in mathematics education emphasizes that they must develop 

mathematical creative thinking skills not only for themselves but also to teach students. 

DePorter identifies three learning styles: visual, auditory, and kinesthetic. Visual is a 

learning style where someone learns best when they see pictures of what they are 

studying. Auditory learners learn by using their hearing and tend to be interdependent. 

They also use a lot of interpersonal intelligence. Kinesthetic is a learning style where 

prospective teachers are physically active.  

The case study learning method is a teaching technique that involves problem-

solving in situations resembling real cases. The case study method provides an 

opportunity for prospective teachers to develop their potential, self-actualization, 

innovate, and find solutions to the cases that will be discussed (Widiastuti, Amin, and 

Hasbullah 2022). With the implementation of the case study method, it is expected to 

enhance the ability to think creatively in mathematics, the ability to communicate 

ideas/concepts, and the ability to collaborate with group members in creating a democratic 

atmosphere (Wospakrik, Sundari, and Musharyanti 2020). 

Along with the development of technology, e-modules have become one of the 

effective means in the teaching and learning process. Modules that can be read on 

technological devices such as mobile phones and computers (Serevina, Nugroho, and 

Lipikuni 2022). Flipbook maker can be defined as software that has benefits or roles in 

editing, where some of its advantages include the ability to insert hyperlinks, images, 

videos, and audio as complementary multimedia objects on the available pages that can 

be flipped like a regular printed book (Nurlaela and Imami 2022). The E-Module 

assistance facilitates understanding of the material and enhances mathematical creative 

thinking skills, in this case, the Strukbar E-Module Based on the Case Method using the 

flipbook application.  

The formulation of the problem in this research is (1) How is the process of 

mathematical creative thinking of prospective teachers viewed from DePorter's learning 

styles? (2) How does the improvement in mathematical creative ability assisted by the 

Strukbar E-module based on the Case Method for prospective teachers?  

The purpose of this research is (1) to identify patterns of mathematical creative 

thinking processes based on DePorter's learning styles, and (2) to determine the 

improvement in mathematical creative abilities through learning assisted by the Strukbar 

E-module based on the Case Method. 

 

METHODS  

The research lasted for one month with a focus on the syllabus of the Algebra 

Structure 1 course, which includes topics such as Sets, Binary Operations, and Groups 

(Gallian 2021; Isnarto 2021). The qualitative subjects are 3 prospective teachers with 

DePorter's learning styles based on Visual, Auditory, and Kinesthetic learning styles. The 

quantitative subjects are 26 individuals selected using the cluster sampling technique.  



Hipotenusa: Journal of Mathematical Society, 7 (1), June 2025 
Isti Hidayah, Emy Sohilait, Isnarto, Kristina Wijayanti 

 

122 

 

The method used is a mixed method, which combines qualitative and quantitative 

data with a sequential exploratory approach (Sohilait 2020). 

The qualitative data collection techniques used were the DePorter learning style 

questionnaire, in-depth interviews, and documentation of teachers' work. Quantitative 

data uses pre-treatment ability tests and post-learning ability tests using the Strukbar E-

module based on the Case Method.  

Qualitative data analysis techniques include data reduction, data presentation, and 

conclusion drawing. Quantitative data analysis technique: using hypothesis testing with 

the Paired T-Test through SPSS software. 

 

RESULTS AND DISCUSSION 

Description of Mathematical Creative Thinking Process of Teacher Candidates in 

terms of DePorter's Learning Style 

 The completion of the learning style questionnaire for prospective teachers of 

Mathematics Education study programme in semester III was conducted after the posttest 

of mathematical creative ability. 

 

Figure 1. Classification of prospective teachers' learning styles 

There were 10 people (38.46%) with Visual learning style, 7 people (26.92%) with 

Auditory learning style, and 3 people (11.54%) with Kinesthetic learning style out of 26 

prospective teachers. addition, 6 people have more than one learning style: FW with a 

combination of Auditory and Kinesthetic, while GHH, JTL, MDW, NW and RSW have 

a combination of all three learning styles. 

The selection of research subjects was chosen based on the highest score in each 

learning style. Based on the results of the learning style questionnaire, DRS (V1) had the 

highest score for Visual learning style. The highest score for Auditory learning style is 

ARH (A1). The highest score for Kinesthetic learning style is AL (K1). 
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Subjects with Visual, Auditory, Kinesthetic learning styles each analysed the 

mathematical creative thinking process based on Wallas and Osborn's construction: 

orientation, preparation, incubation, illumination, and verification. Posttest results, 

mathematical creative thinking process interviews, source triangulation were used as a 

reference to describe the mathematical creative thinking process of prospective teachers 

in solving problems. 

Visual Learning Style Subject   

 
Figure 2. Subject V1's Completion of Problem Numbers 1 - 3 

 

Table 1. Test Results of Mathematical Creative Thinking ability of Subject V1 

Subject Score for each indicator Value 

Sensitivity Fluency Flexibility Novelty Details 

V1 12 12 12 12 12 100 

 

Description of the mathematical creative thinking process of subject V1 in solving 

question number 1. At the orientation stage, understanding the problem by reading the 

problem carefully and identifying the elements of sets A, B, and C. Preparation stage, 

gathering relevant information and planning the steps to solve the problem, including the 

operations of intersection and union. Incubation stage, contemplating the relationship 

between sets without rushing to find a solution. Illumination stage, gaining new insights 

by finding the unique member of the set as {2, 6, 7, 8} through Venn diagram. 

Verification stage, checking  back  completion  to  ensure  correctness  and  consistency, 

and verified the elements in the set. The answer was then explained during the interview 

as shown in Figure 3. 
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Figure 3. Interview with Subject V1 Problem Number 1 

Description of the mathematical creative thinking process of subject V1 in solving 

question number 2. At the orientation stage, understanding the problem by evaluating the 

properties of binary operations (*) and (⊕ ). The preparation stage, subject V1, 

formulated a strategy using the Cayley table to visualise the results of binary operations. 

The incubation stage, taking a moment to pondering and letting ideas develop while 

moving on to other activities. The illumination stage, subject V1 found that the operation 

(*) is not associative but commutative, as well as finding the identity element is 0. The 

verification stage, testing the solution to ensure correctness, concluded the nature of 

different binary operations. The answer results were then explained during the interview 

as shown in Figure 4. 

 

Figure 4. Subject V1 Interview Problem Number 2 

Description of the mathematical creative thinking process of subject V1 in solving 

question number 3. In the orientation stage, identify the basic properties of groups such 



Hipotenusa: Journal of Mathematical Society, 7 (1), June 2025 
Isti Hidayah, Emy Sohilait, Isnarto, Kristina Wijayanti 

 

125 

 

as left and right correlation. The preparation stage, gathering information about inverses 

and identity elements in groups. Incubation stage, contemplating the properties of 

cancellation and inverse without pressure to find a solution immediately. Illumination 

stage, concluding that every element in group G has a unique inverse based on the 

properties of cancellation. The verification stage, ensuring the solution is in accordance 

with the group definition and checking the logical arguments used. The results of the 

answer were then explained during the interview as shown in Figure 5. 

Figure 5. Subject V1 Interview Problem Number 3 

 

Based on the source triangulation carried out, the pattern of the mathematical 

creative thinking process of subject V1 was obtained as shown in Figure 6. 

 

Figure 6. Mathematical Creative Thinking Process of Subject V1 
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Auditory Learning Style Subject 

 

Figure 6. Subject A1's Completion of Problem Numbers 1 - 3 

Table 2. Test Results of Mathematical Creative Thinking ability of Subject A1 

Subject Score for each indicator Value 

Sensitivity Fluency Flexibility Novelty Details 

A1 12 9 9 9 10 82 

 

Description of the mathematical creative thinking process of subject A1 in solving 

problem number 1. At the orientation stage, recognise and understand the problem by 

identifying the sets A, B, and C and their elements. Understanding the basic concepts of 

sets. Preparation stage, dividing the problem into small parts and searching for relevant 

information understand the problem better, although there are some shortcomings. 

Incubation stage, showing no direct indication of the incubation stage, but the subject 

mentioned that solution ideas often appeared while doing other activities. Illumination 

stage, identifying the unique elements of the set and calculating the slices and joins 

correctly. The verification stage, re-examining the solution found, but there are 

deficiencies in writing the results of the joint operation between B and C and the elements 

on the Venn diagram. The answer results were then explained during the interview as 

shown in Figure 8. 

Description of the mathematical creative thinking process of subject A1 in solving 

problem number 2. At the orientation stage, understanding the problem about the 

properties of binary operations on the set S and defining the binary operations to be 

checked. Preparation stage, performing calculations to check the associative and 

commutative properties by trying several combinations of elements from the set S. 

Incubation stage, pausing to reflect on the problem, showing confusion and the need to 

rethink the calculations performed. Illumination stage, realising an error in previous 

calculations and finding a solution during reflection or after trying several calculations. 

The verification stage, rechecking the answer to ensure its correctness and completeness 
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and concluding that binary operations are not associative but commutative. The answer 

was then explained during the interview as shown in Figure 9. 

  

Figure 8. Subject A1 Interview Question Number 1 

 

Figure 9. Subject A1 Interview Question Number 2 

Description of the mathematical creative thinking process of subject A1 in solving 

problem number 3. At the orientation stage, identifying the left and right cancellation 

properties in group G after reading the maths problem. The preparation stage, gathering 

information about group structure and algebraic properties, as well as finding relevant 

information through further research. Incubation stage, reflecting on the information 

collected, although not noting that the cancellation property applies in subgroup H. 

Illumination stage, finding a new solution by giving the example of symmetry group S_3, 
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understanding that the group is not abelian but not fully understanding the relationship 

between the cancellation property and abelianity. Verification stage, ensuring all steps 

and arguments are correct, successfully proving that each element in group G has a unique 

inverse based on the left and right cancellation properties. The answer was then explained 

during the interview as shown in Figure 10. 

Figure 10. Subject A1 Interview Question Number 3 

Based on the source triangulation carried out, the pattern of the mathematical 

creative thinking process of subject A1 is obtained as shown in Figure 11. 

 

Figure 11. Mathematical Creative Thinking Process of Subject A1 
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Kinesthetic Learning Style Subject 

Figure 11. Subject K1's Completion of Problem Numbers 1 - 3 

Table 3. Test Results of Mathematical Creative Thinking ability of Subject K1 

Subject Score for each indicator Value 

Sensitivity Fluency Flexibility Novelty Details 

K1 10 9 9 9 9 77 

 

Description of the mathematical creative thinking process of subject K1 in solving 

problem number 1. At the orientation stage, understood the problem well, separated the 

members of the three sets, and showed good initial understanding. Preparation stage, 

gathered relevant information and defined the subsets correctly. Incubation stage, letting 

ideas develop by drawing Venn diagrams and doing physical activities to digest 

information. Illumination stage, finding a solution by identifying elements that only exist 

in one set and completing the Venn diagram. Verification stage, checking the answer 

again to ensure its correctness and comparing the results with other solutions. The answer 

results were then explained during the interview as shown in Figure 13. 

Description of the mathematical creative thinking process of subject K1 in solving 

problem number 2. At the orientation stage, recognising and understanding the given 

problem, identifying the key elements of the problem. Preparation stage, collecting 

relevant data, writing down the definition of binary operations, and compiling the 

operation table. Incubation stage, taking a pause to reflect, thinking of different possible 

approaches. Illumination stage, discovering that the operation (*) is commutative and 

there is no consistent identity element. Verification stage, rechecking the solution found 

to ensure its correctness, although it is not accurate in the analysis. The answer results 

were then explained during the interview as shown in Figure 14. 
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Figure 13. Subject K1 Interview Problem Number 1 

 

Figure 14. Subject K1 Interview Problem Number 2 

Description of the mathematical creative thinking process of subject K1 in solving 

problem number 3. In the orientation stage, understanding the problem and identifying 

relevant information such as the nature of the cascade in group G. The preparation stage, 

identifying elements in group G and searching for additional relevant information. 

Incubation stage, pondering the problem and letting ideas develop without immediately 

looking for a solution. Illumination stage, using the property of cancellation to conclude 

that every element in group G has a unique inverse. Verification stage, checking the 
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answer again after finishing working on the problem to make sure there are no mistakes. 

The answer was then explained during the interview as shown in Figure 15. 

 

Figure 15. Subject K1 Interview Question Number 3 

Based on the source triangulation carried out, the pattern of the mathematical 

creative thinking process of subject K1 was obtained as shown in Figure 16. 

Figure 16. Mathematical Creative Thinking Process of Subject K1 
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Improving Mathematical Creative Ability Assisted by Case Method-Based Strukbar 

E-module for prospective teachers 

This effectiveness test was carried out during classroom learning. The initial step is 

that prospective teachers are given pretest questions and then work on pretest questions 

which are used to explore mathematical creative abilities before the use of Case Method-

Based E-Module Strukbar. The next step is the implementation process of using E-

Modules in the learning process in the classroom. 

The learning process using Case Method-based Strukbar E-Module was carried out 

for 4 meetings on the material of Set operation, Binary Operation, Group Case Method-

based Strukbar E- Module is a digital teaching material designed to assist the learning 

process by using the case study method. This method involves in-depth analysis of real 

situations or problems relevant to the topic being studied. 

Furthermore, prospective teachers worked on posttest questions to measure 

mathematical creative abilities after learning using the E-Module. After knowing the 

pretest value and posttest value, the researcher made a comparison to determine the 

effectiveness of the Case Method-Based Strukbar E-Module. 

Data on mathematical creative ability was obtained from the initial score (pretest) 

and the final test score as the final score (posttest) on 26 prospective teachers who 

participated in the entire series of implementation of learning implementation using Case 

Method-Based E-Module Strukbar. The results of quantitative data analysis including 

descriptive analysis, normality test, completeness test, and paired-samples t-test are 

explained as follows. 

Normality Test 

This analysis is used to see the condition of the normality of mathematical creative 

ability data of prospective teachers before hypothesis testing. 

The resulting sig (2-Tailed) value is 0.200. because the sig value on mathematical 

creative ability > 0.05 then𝐻 0 is accepted which means that the data is normally 

distributed. 

Table 4. Normality Test Results 

N 26 

Normal Parametersa,b Mean .0000000 

Std. Deviation 3.94374651 

Most Extreme Differences Absolute .109 

Positive .109 

Negative -.094 

Test Statistic .109 

Asymp. Sig. (2-tailed) .200c,d 
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Improvement Test 

The significant increase in mathematical creative ability of prospective teachers 

between before and after the application of the Case Method-based Strukbar E-Module 

was tested using the Paired Samples Test. The hypothesis used is: 

This difference test is carried out with the test criteria, namely accept 𝐻0 if sig> 

0.05. Based on the test results with SPSS in Table 5 using a paired sample test with a real 

level of 0.05, it is obtained that the significant value of pre and post is 0.000 . 05, then 𝐻0 

is rejected. 

Based on the data analysis, it can be concluded that the application of Case Method-

based Strukbar E-Module has improved the mathematical creative ability of prospective 

teachers before and after treatment. Thus, this E-Module can be recommended as one of 

the learning strategies to improve mathematical creativity among prospective teachers. 

Table 5. Paired Samples Test Results 

 

CONCLUSIONS 

At the orientation stage, prospective teachers with Visual learning styles tend to be 

faster in understanding the problem and setting initial goals compared to Auditory and 

Kinesthetic learning styles. They utilise diagrams and pictures to help with initial 

orientation. At the preparation stage, prospective teachers with Auditory learning style 

show good ability in gathering information and discussing ideas verbally. They often rely 

on group discussions or listening to explanations to reinforce understanding. At the 

incubation stage, prospective teachers with Kinesthetic learning styles show excellence 

at the incubation stage. Teacher candidates with this style prefer to do physical activities 

or experiments to think of solutions, and they often get inspired while doing other 

activities. At the illumination stage, all teacher candidates with Visual, Auditory and 

Kinesthetic learning styles show an "aha!" moment or illumination, but the process is 

different. Visual learning style teacher candidates usually find enlightenment through 

visual representation, Auditory learning style teacher candidates through discussion or 

listening, and Kinesthetic learning style teacher candidates through physical activity. At 

the verification stage, prospective teachers with Visual and Kinesthetic learning styles 

tend to be more thorough in rechecking their work through observation and re-

experimentation. Meanwhile, teacher candidates with Auditory learning styles prefer to 

verify by discussing solutions with friends or lecturers. The application of the Case 

Method-based Strukbar E-Module has an increase in the mathematical creative ability of 

prospective teachers before and after treatment. 

 

 

Paired Samples Test 

 

Paired Differences t df Sig. (2-tailed) 

Mean Std. Deviation Std. Error Mean    

Pair 

1 

pretest - 

posttest 
-3.80769 3.95999 .77662 -4.903 25 .000 
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