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 All students from every level of education should have excellent and 

adequate creative thinking, but in Indonesia students’ creative thinking is 

still low. There are a lot of factors that affect creative thinking, such as 

learning styles. This study aimed to investigate the comparison of students’ 

creative thinking based on study level and learning styles, gender, and the 

combination of the three to determine which factor or type of students needs 

to be improved. This research uses a statistics descriptive method. The 

participants of this study were 38 senior high school students, 35 students of 

the teacher professional program (PPG), 24 undergraduate students (S1), and 

12 master program students (S2). The instrument used in this study is a 

learning styles Learning style test to determine the student’s learning styles 

and creative thinking questions to classify the students. The results of this 

study are i) Students’ level of study does not determine their creativity level; 

ii) Based on gender, female is more creative than a man; iii) Based on the 

learning style, visual students is the best, followed by kinesthetic and 

auditory in order; and iv) Merdeka curriculum of Indonesia, nowadays, is 

essential to make the best learning process to improve students’ creative 

thinking. 
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1. INTRODUCTION 

Creative thinking is an important issue in every countries [1]–[3]. Creative thinking plays an 

important role in mathematics learning for students, undergraduate students, postgraduate students, and 

students of teaching professional programs [4]. Creative thinking is a thinking skill that generates new ideas 

by combining existing ideas to solve problems using non-algorithmic, unusual, and unique methods [5], [6]. 

Students must have creative thinking skills in solving mathematical problems using various alternative 

solutions [7], [8]. 

All students from every level of education should have good and adequate creative thinking skills. 

The importance of creative thinking for each level of education has been discussed in research by education 

experts. One of the goals of education is to develop students’ creative thinking skills, so that students have 

creative attitudes and behaviors in solving mathematical problems [9]. Creative thinking skills are also 

needed in developing higher order thinking skills and mathematical reasoning [10], [11]. The ability to think 

creatively is very much needed in dealing with technological sophistication in the 4.0 and 5.0 era, as well as 

https://creativecommons.org/licenses/by-sa/4.0/
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facing the 21st century, where every line of work requires creative workers. These workers should be trained 

starting from school; which is the ability to think creatively and mathematically [12]. 

However, students' creative thinking skills are still low especially in Indonesia. The 2015 global 

creativity index stated that the level of creative thinking in Indonesia still ranked 115th out of 139 countries 

with a score of 0.202, lower than some of other countries in Southeast Asia [13]–[15]. Moreover, students are 

not able to generate varied strategies in solving mathematical problems [16], [17]. Furthermore, high school 

students and university students experience difficulties in developing creative ideas for solving mathematical 

problems [18]–[21]. 

Many factors influence the creativity of students. The factors can be internal and externals [21]. 

Internal factor of the creative thinking is the students’ initial knowledge obtained through previous learning, 

spontaneous knowledge, and their experiences (the cognitive abilities they have) [22]. For the external 

factors, students' creative thinking is influenced by the learning process, friends, and the environment [23]. 

Because of the importance of the learning process in students’ creative thinking, there are many studies that 

have been done. The learning process includes constructivism learning and problem-based learning (PBL) 

[24], [25]. Furthermore, using IT-based media learning models is also improve students' creative thinking 

abilities [26], [27]. Another external factor which is also important for students' creative thinking abilities is 

learning styles. Studies have examined the relationship of students' learning styles and creative thinking. 

Espericueta et al. [28] found that students’ learning styles and didactic strategies are considered to have an 

impact to students’ creative thinking. Ozturk and Karakus [29] looked at the creative thinking abilities of 

junior high school students with different social backgrounds and learning styles and found that the 

achievements of learning outcomes in aspects of creative thinking skills for each learning style were 

different. Ardianik et al. [30] revealed that visual students have better creativity than students with other 

learning styles, followed by auditory and kinesthetic in order. 

The gender of the students also determines the students’ creative thinking level. Male students have 

creative thinking that tend to be on the aspect of fluency and female students have creative thinking that tend to 

be on the aspect of flexibility. The research by Purwasih et al. [31] found that female students are more creative 

than male students. The variation of male creative thinking is slightly superior to the variation of the creative 

thinking of the female [32]. 

As the answer of the problem of students’ creative thinking, as an innovation of previous researches, 

this research tried to investigate the comparison of creative thinking based on the external factors which are 

study level, learning styles, gender and the combination of the three. In this study, based on the comparison the 

order of creative thinking will be revealed. This creative thinking level order can be a guideline to help teachers 

evaluate their learning process and serve better learning activity. 

 

 

2. RESEARCH METHOD 

This research is using a statistics descriptive method. Simple statistics analysis was conducted first, 

followed by the description for each data to see the comparison of creative thinking of students based on the 

study level, learning style, gender, and combination of the three. The participants in this study were 38  

(17 male, 21 female) senior high school students (SMA), 24 (3 male, 21 female) undergraduate students (S1), 

13 (2 male, 11 female) master program students (S2), and 35 (4 male, 31 female) students of teacher 

professional program (PPG). The sample of this study was chosen using purposive random sampling [33]. 

The sample of this study is small sample because of several consideration, which are the research time 

(students’ doing the test), and there is only 1 class of PPG and S2 mathematics education students that can be 

participant in this study. For each level of study, the subject chosen is one class to make the number of 

students is not too different for each level of study. The number of the male and female also not equal, it is 

because in fact of the number female students is much greater than male students. 

The research was conducted in two stages: i) giving a learning style test to review the learning styles 

of the students; and ii) giving creative thinking test questions to the students. Based on the students answer, 

the students will be divided into three groups (low, middle, and high). These three groups of students will be 

analyzed on every aspect (study level, learning style, and gender). The comparison of the students’ creative 

thinking skill will be based on percentage of the low, middle, or high, which are: i) if the percentage of low 

creativity students of a group is lower than others, then it is better; ii) if the low creativity students have same 

percentage, then if the percentage of the middle creativity students is lower than others, then it is better; and 

iii) if there is a condition that does not fulfill and then mathematical estimation is conducted. 

The instruments used in this study are learning style test and creative thinking test. Learning style 

tests were used to classify the students’ learning styles and creative thinking test were used to assessed 

students’ creativity. The learning style test contains 30 questions and creative thinking test contains seven 

questions. Instruments used in this research can be seen in Table 1. 
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Table 1. Research instruments 

No 
Type 

instrument 
Instrument Data analysis techniques 

1 Learning 

style test 

The learning style test used is a valid and tested instrument by the 

experts. The test can be accessed at https://akupintar.id/tes-gaya-

belajar. 

Every student from SMA, S1, S2, and PPG 

learning styles was classified based on 

results of the Learning style test after they 
filled it. The example of the result (learning 

style can be seen in Figure 1). After 

identifying the learning styles, the learning 
styles of students were tabulated and 

presented in a table with the level of 

education and gender. 
2 Creative 

thinking 

test 

The questions of the test used are a valid and reliable creative 

thinking questions. The questions are: 

Near Indonesia’s Independence Day, Mr. Eko (descendant of 
Indonesia independence veteran) will receive guest at a living room 

that the ceramics arranged colored red and white as in Figure 2. In 

making the living room before, Mr. Eko said that he bought 

ceramics per dose. Size One the ceramics is 40cm x 40 cm. Price 

one ceramics per dose is IDR 86,000. 1 Dos can be loaded 

approximately 1 square meter. The Amir that heard the story and 
saw the living room said that the Mr. Eko's living roam is spacious. 

Question: 
Do you agree with the opinion the Amir? Give explanation! 

 

Main question 
1) Can you answer the question without any additional information? 

2) How is your answer to this question? 

 
Advanced questions 

3) Will your answer be different If any other information is added? 

4)What information do you need? 
5) If you are allowed to ask other information, what kind of 

questions would you ask? 

6) Why is that your question? 
7) Apart from what you have written down, write anything else you 

still want know more and what is the question? 

Every answer from students for each level 

of education was scored and categorized 

into three categories: high, medium, and 
low. Next, the data were interpreted for 

each category at each school level, learning 

styles, and gender. 

 

 

 

 

Figure 1. Result of learning style learning style test example 

 

 

 

 

Figure 2. Ceramic pattern of Eko’s living room 
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The creativity test questions had been tested to undergraduate students as the median of the study 

level. The purpose of the test is to find the validity and reliability. Moreover, the validity and reliability 

test were conducted using statistical package of social sciences (SPSS) application. The result of the 

validity test is can be seen in Table 2. 
 

 

Table 2. Validity test result 
Questions number Validity test result 

Question scale 0-1 
1 0.842 

3 0.328 

Question scale 0-3 
2 0.265 

4 0.953 

5 0.953 
6 0.953 

7 0.503 

 

 

The validity test is divided into two group because of the different scale of mark. For question 1 and 

3, the scale is 0-1 and for other questions are 0-3. The validity result shows that question 2 and 3 are not valid 

because the result is lower than the value of ttable, which is 0.404 for 5% level of significant. However, based 

on the expert, the question still can be used to guide the idea of the students to answer other questions. 

Furthermore, the test is reliable because of the reliability test show the result value 0.777, which is bigger 

than ttable (0.404 for 5% level of significant and 0.515 for 1% level of significant). 

 

 

3. RESULTS AND DISCUSSION 

3.1.  Students’ creativity 

Based on the learning style test and creative thinking test, students were grouped. In each group 

the number of the students in high, middle and low level is shown. The students’ creativity level is can be 

seen in Table 3. 

 

 

Table 3. Students’ creativity level  
High 

Total high 
Middle 

Total middle 
Low 

Total low Total 
Male Female Male Female Male Female 

SMA Visual 0 0 0 1 5 6 4 8 12 18 

Auditory 0 0 0 1 1 2 3 1 4 6 
Kinesthetic 0 0 0 0 2 2 8 4 12 14 

Total SMA 0 0 0 2 8 10 15 13 28 38 

S1 Visual 0 1 1 0 5 5 0 9 9 15 
Auditory 0 0 0 0 2 2 0 2 2 4 

Kinesthetic 0 0 0 0 1 1 3 1 4 5 

Total S1 0 1 1 0 8 8 3 12 15 24 
S2 Visual 0 1 1 0 0 0 0 4 4 5 

Auditory 0 0 0 0 0 0 0 1 1 1 

Kinesthetic 0 0 0 0 0 0 2 5 7 7 

Total S2 0 1 1 0 0 0 2 10 12 13 

PPG Visual 0 1 1 0 2 2 3 8 11 14 

Auditory 0 0 0 0 2 2 0 6 6 8 
Kinesthetic 0 2 2 0 2 2 1 8 9 13 

Total PPG 0 3 3 0 6 6 4 22 26 35 

Total 0 5 5 2 22 24 24 57 81  

 

 

For the high-school level, the students were mostly categorized as low creativity students. This 

condition is caused by two possible reasons: the question is too hard or the creativity of the SMA level 

students is actually low. After a small interview, one of the students with low creativity said that the question 

was not that hard. This means the result of this study is true; the students at the SMA level have low 

creativity. In the gender aspect, the female students were relatively more creative than male students at SMA 

level. Moreover, based on the learning style, students with visual and auditory have equal creativity and 

higher than students with kinesthetic learning style at SMA level. Based on the learning style and gender, the 

creativity of the students at the SMA level is female auditory>female visual>female kinesthetic>male 

auditory>male visual>male kinesthetic. 
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For the S1 level, the students were mostly categorized as low creativity students. In the gender 

aspect, the female students were relatively more creative than the male students at S1 level. Moreover, based 

on the learning style, the students’ creativity: visual learning style>auditory>kinesthetic at the S1 level. 

Based on the learning style and gender, the creativity of the students at S1 level is female visual>female 

auditory=female kinesthetic>male kinesthetic. 

For the S2 level, the students were mostly categorized as low creativity students. In the gender 

aspect, the female students were relatively more creative than the male students at S2 level. Moreover, based 

on the learning style, the students’ creativity: visual learning style>auditory=kinesthetic on S2 level. Finally, 

based on the learning style and gender, the creativity of the students at S2 level is female visual>female 

auditory=female kinesthetic=male kinesthetic. 

For the PPG level, the students were mostly categorized as low creativity. In the gender aspect, the 

female students were relatively more creative than the male students at PPG level. Moreover, based on the 

learning style, the students’ creativity: kinesthetic learning style>visual>auditory on PPG level. Finally, 

based on the learning style and gender, the creativity of the students at SMA level was female 

kinesthetics>female visual>female auditory> male visual=male kinesthetic. 

The order of students’ creativity based on the level of study is PPG>S1 >SMA>S2. For the gender 

in every level of studies, the female students were more creative than the male students. For the learning 

styles of every level of studies, the creativity of students is visual>kinesthetic>auditory. The order of 

students’ creativity based on the level of study and gender is female S1>female PPG>female SMA>male 

SMA>female S2>male S1=male S2=male PPG. The order of students’ creativity based on the level of study 

and learning styles is kinesthetic PPG>visual S1>visual PPG>visual S2>auditory S1>visual SMA=auditory 

SMA>auditory PPG>kinesthetic S1>kinesthetic SMA>auditory S2=kinesthetic S2. The order of students’ 

creativity based on the level of study, gender, and learning styles is female kinesthetic PPG>female visual 

S1>female visual PPG>female visual S2>female auditory S1=female kinesthetic S1=female auditory 

SMA>female visual SMA>female kinesthetic SMA>female auditory PPG=male auditory SMA>male visual 

SMA=female auditory PPG>male kinesthetic SMA=male kinesthetic S1=male kinesthetic S2>female 

auditory S2=female kinesthetic S2=male visual PPG=male kinesthetic PPG. 

 

3.2.  The variation of students’ answer 

There are a lot of variations of the students’ answer in the creativity test. The variations are revealed 

at a crucial question number 5 “If you are allowed to ask other information, what kind of questions would 

you ask?”. In question number 5, each students expected to have their own opinion. 

 

3.2.1. High creativity students 

The answer of high creativity students is represented in H1’s answer. H1 give three questions, and 

the main questions that makes H1’s answer good is “the information of Amir’s living room”. H1’s answer for 

question number 5 can be seen in Figure 3. 

 

 

 
Translation: 

- What is the dimension of Eko’s house?  - What is the area of Amir’s living room? 

- How is the comparison of Eko’s living room and Amir’s living room 

 

Figure 3. H1’s answer (question 5) 
 

 

H1 said that the reason of her answer is to compare the area of Eko’s living room to the area of 

Amir’s living room. This is will make H1 can see the Amir’s perspective. Furthermore, most of the other 

high creativity level students also have the same answer with H1. 

There are also high creativity students (H2) that answer this question with asking information about 

Amir’s perspective (“Why Amir said that?”), the comparison of the area of Eko’s living room with the area 

of Eko’s house, the area of the other rooms in Eko’s house, Does Eko’s living room now is bigger than other 

or old living room, and the area of other living rooms as a comparison to the area of Eko’s living room. All of 

the H2 answers are acceptable. The answer of H2 can be seen in Figure 4. 
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Translation: 

a) Why can Amir say that Eko’s living room is spacious, what is the comparison? 

b) What is the size of Eko’s house? 

c)What is the size of the other room in Eko’s house? 

d)Has Eko now built a new living room that is bigger than before? 

e) Can I find out the size of other living rooms as a comparison to the size of Eko’s living room? 

 

Figure 4. H2’s answer (question 5) 

 

 

The reason of H2 answered question 5 is because the end of the problem, there is a question that ask 

about agreeing or disagreeing the Amir’s statement. H2 said that he needed the reason of Amir for his 

statement and the comparison of the area of Eko’s living room with other room. The reason of the H2’s 

answer in number 5 were stated at answer number 6 that can be seen in Figure 5. 

 

 

 

Translation: 

Why I am asking the question above, because the end 

of the question in this question is about agreeing or 

disagreeing with Amir’s statement. 

Amir’s question contains the words level, namely 

"very broad". To answer questions like this, there 

must be a comparison and basis while the size in the 

problem is only one. With only information on the 

question, subjective answers will appear based on the 

assumptions and previous experience of the readers. 

With this additional information, the problem 

becomes more focused. 

 

Figure 5. One of high creativity student’s answer (question 6) 

 

 

3.2.2. Medium creativity student 

For the medium creativity, students tend to true but not effective or directly can help to find the 

question. The example of the answer is the standard of wide area. The representative of this medium 

creativity students is M1, M1’s answer for number 5 can be seen in Figure 6. 

 

 

 
Translation: 

5. What is the ratio of the area of the living room to the area of Eko’s house? 

6. If the ratio of the living room and Eko’s house is small then the Amir’s opinion is true. 

 

Figure 6. Middle creativity student’s answer 
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The answer of M1 on question 5 is good and true, but it does not directly show Amir’s perspective. 

The reason for M1 is “If the ratio is small then Amir’s opinion is true”. This reason is just the reader’s 

assumption, which means this answer can be categorized as a middle creative answer. There are lot of 

students using this argument, and they are categorized as the middle creativity students. Different to M1, M2 

only answered “The comparison”. M2’s answer can be seen in Figure 7. 

 

 

 
Translation: 

4. Standard or the comparison 

 

Figure 7. M2’s answer 

 

 

For this type of answer, the students are true, that to answer, readers need the comparison but, in this 

answer, the comparison is not clarified; the perfect one should be the information of Amir’s living room 

because the problem talked about is Amir’s perspective. There are also middle creativity students who 

wanted information about “the furniture” that can be seen in Figure 8. 

 

 

 
Translation: 

What furniture is in the living room? And how much stuff is there? 

 

Figure 8. Middle creativity student’s answer 

 

 

For this type of answer, it is categorized middle. This is because the answer is able to determine the 

space of Eko’s living room but still using the reader’s perspective, not Amir’s perspective. At the end, the 

idea is good but does not satisfy as much as the High creativity students. 

 

3.2.3. Low creativity students 

The students categorized as low creativity have several types of answers and there are also students 

that did not answer the question. In the low creativity, the students tend to give argument that does not 

connected to the real answer. The first type of answer can be seen in Figure 9. 

 

 

 
Translation: 

What is the area of the living room and the number of ceramic boxes purchased? 

 

Figure 9. Low creativity student’s answer 

 

 

For this type of answer, the students asked for the area of living room and the number of ceramics 

purchased. The reason why this answer is at the low creativity level is because the students had no idea to 

answer the problem, the area of the living room is what they should find by themselves. Next, the students 

said that they answer “the number of ceramic boxes purchased” is because they want to find the area of Eko’s 

living room using that, but it is not a necessary information because in the problem, the information to find 

the area of Eko’s living room is enough. 

The next low creativity students answered “the number of guests to the event”. This is actually a 

good answer but the problem said that the event will happen, not currently happening. If the event is 

currently happening then the answer will be categorized as middle or even high. The example of this kind of 

answer can be seen in Figure 10. 
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Translation: 

How many guests inside of Eko’s living room? 

 

Figure 10. Low creativity student’s answer 

 

 

The last one is the answer that the students want information about the figure at the problem. This 

kind of answer show the reading error of the students. The problem already shows the readers that “the 

figure” is the representation of the living room which means it is ready to use for finding the area of Eko’s 

living room. The students’ answer for this type can been in Figure 11. 

 

 

 
Translation: 

Is 1 small rectangle in figure represent 1 ceramic? 

 

Figure 11. Low creativity student’s answer 

 

 

Based on the result, the findings of this study are new; PPG students have the highest percentage of 

creative students. This is because the PPG students received some tests before joining the PPG. This also 

proves that the filter of PPG admission is good. Similar to the PPG students, the S1 students also have good 

creativity more than SMA and S2 students. This is because the S1 students also had some tests before they 

got accepted at the university. For the SMA level, the students are at the middle creativity level because 

senior high schools in Indonesia used zonation system which means a school is just for certain areas, making 

students very plural starting from the low creativity until the high creativity. Interestingly, the S2 students 

were dominated by the low creativity students. At the end, the levels of study do not determine students’ 

creative thinking level. 

In the gender perspective, this study found that the creativity of female and male students is 

different. The female creativity is better than male. This finding is different from Nada and Sari [34] found 

that there is no significant difference between male creativity and female creativity; the differences are in 

fluency, flexibility, and elaboration indicators. Different to Perdana et al. [35] that found that the creative 

thinking of male students is better than female students. On the other hand, the finding of this study aligns 

with that of Purwasih et al. [31] that female students are more creative than male students. 

In the learning style perspective, this study found that visual students have high creativity, more 

than kinesthetic and auditory. This is in line with Ardianik et al. [30] that revealed that visual students have 

better creativity than students with other learning styles, followed by auditory and kinesthetic in order. 

Different from this, Marzuki et al. [36] found that based on the average creative thinking abilities kinesthetic 

learning styles students are higher than visual learning students. 

The order of students’ creativity based on the level of study and gender means that the male of S1, 

S2, and PPG need more attention of the teachers or lecturers because they are 100% in low creativity level, 

followed by the female S2 and male SMA. The order of students’ creativity based on the level of study and 

learning styles means that the auditory S2 and kinesthetic S2 need more attention than others because they 

are 100% in low creativity level followed by the order. The order of students’ creativity based on the level of 

study, gender, and learning styles means that female auditory S2, female kinesthetic S2, male visual PPG, 

male kinesthetic PPG need the most attention of the teachers or lecturers to improve their creative thinking 

ability. Furthermore, this order also indicates that the initial analysis to know students’ characteristic is a 

must because the students have different ability, learning styles, and skills [37], [38]. 

The comparison of combination of levels of studies, gender, and learning styles is a new discovery. 

For Indonesia especially, this is proving the need of Merdeka curriculum that already start serving the 

learning process for the students based on the students’ condition. Learning based on the students’ 

characteristic is called differentiated learning [37]. Based on the study by Dalila et al. [39], differentiated 

learning is effective to help the students to understand the material because the learning process is based on 

the students’ needs. This differentiated learning also can be the base of the learning. Dalila et al. [39] were 

using the differentiated learning in the problem-based learning. Jamaluddin et al. [40] were designing lessons 

using differentiated learning to Moodle learning management system (LMS). 
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4. CONCLUSION 

Based on the result of this study, it can be concluded that i) students’ level of study does not 

determine their creativity level; ii) based on the gender, female is more creative than a man; iii) based on the 

learning style, visual students were the best followed by kinesthetic and auditory in order; iv) Merdeka 

curriculum of Indonesia, nowadays, is very necessary to make the best learning process to improve students’ 

creative thinking. Based on this study, it is hoped that educational elements all over the world can take this 

result to make the learning process better, for example conducting research about developing learning 

process, learning media, and material. It is also hoped that on the further researches, the study can be done to 

bigger population so the bias of the study can be covered. 
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