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 Creative thinking is one of the essential skills in science learning. Creative thinking skills 

become a source of strength in the development, invention, and investigation to face the 

obstacles in the 21st century. This study aimed to determine the creative thinking skills of junior 

high school students in science learning by gender. This study used descriptive analysis with 

quantitative data. Data collection by tests, interviews, and observation sheets. The participants 

of this study were 94 students from three different schools consisting of 35 male and 59 female 

students. The sampling technique uses purposive sampling. Indicators of critical thinking are 

fluency, flexibility, originality, and elaboration. Creative thinking skills in this study divided 

into three categories: high, medium, and low. The result of this study showed that the male 

students have a high percentage of flexibility, the average percentage in both originality and 

fluency, and a low percentage in elaboration. Female students have a high percentage in 

fluency, the medium percentage in elaboration, and a low percentage in both originality and 

flexibility. 
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1. Introduction 

Students nowadays have been encouraging to think creatively. The ability to think creatively 

is one of the abilities students must possess in facing the challenges of the 21st century. The 

ability to think creatively belongs to 21st-century skills or what is known as 4C (communication, 

collaboration, critical thinking, and problem-solving, creativity, and innovation). The challenges 

of the 21st century are marked by the rapid development of science and technology. The 

progress of science and technology requires individuals who can adapt to creatively (Munandar, 

2009). A nation does not only need abundant resources but also requires the ability to think 

creatively for the superiority of a country (Mahmudi, 2009).  

The ability to think creatively is essential to have because it is a source of human strength in 

driving progress in terms of tracing, development, and discoveries in the field of science and 

technology (Ghufron & Risnawati, 2014). The developing ability to think creatively will create 

ideas, find interrelated relationships, imagined, and have many perspectives on things. The low 

capacity of creative thinking will make it difficult for students when problems-solving or 

questions given by the teacher.  Creative thinking students who are flat and not optimal 

Scientiae Educatia: Jurnal Pendidikan Sains (2019), Vol 8(2): 119-130 

DOI: http://dx.doi.org/10.24235/sc.educatia.v8i2.5315 

Published by Tadris IPA Biologi, IAIN Syekh Nurjati Cirebon, Indonesia. p-ISSN: 2303-1530, e-ISSN: 2527-7596 
 

SCIENTIAE EDUCATIA: JURNAL PENDIDIKAN SAINS 

journal homepage: www.syekhnurjati.ac.id/jurnal/index.php/sceducatia 

 

http://www.syekhnurjati.ac.id/jurnal/index.php/sceducatia/article/view/5315 

a 



120 

 

suspected because the teacher is not trying to dig students’ knowledge and understanding of 

things creatively (Azhari & Somakin, 2014). Students tend to be less in trying to find alternative 

answers and challenging to work on problems that have been developed by the teacher.   

One of the subjects that require students to think creatively is science. Also, science is one of 

the essential foundations in nation-building. Science is developed on three basic dimensions, 

namely scientific processes, attitudes, and products (Carin & Sund, 2017). Science learning has 

the role of preparing students to have the ability to think critically, creatively, logically and take 

the initiative in responding to issues in society caused by the influence of the development of 

science and technology (Prayekti, 2006; Bahriah, 2012; Kurnia & Fathurohman, 2014; Rashid & 

Asghar, 2016).  

Science in junior high school uses integrated science learning (integrative science), not as a 

scientific discipline. Integrated science learning is expected to foster scientific process skills are 

thinking skills that are creative thinking and critical thinking and foster a scientific attitude. 

Science learning requires individuals who can think creatively. Creative thinking is a thought 

that seeks to create something new. In general, creative thinking is a mental activity in the form 

of thinking that can produce concepts, ideas, knowledge, understanding, and discoveries (Gie, 

2003).  Creative thinking is a form of expressing oneself in a unique way (Abraham, 2016). 

Limitation of creative thinking due to the indicators and implementation is the creation of 

something new from various ideas, information, ideas, concepts, experiences, or knowledge 

contained in the human mind. 

The ability to think creatively can be divided into three, namely: (1) fluency, (2) originality, 

(3) elaboration (Torrance, 1965). Characteristics of creative thinking ability include fluency, 

flexibility, and novelty (Silver, 1997), while the characteristics of creative thinking skills related 

to cognition include: thinking fluently, thinking flexibly, thinking original, thinking in detail 

(elaboration) and think to assess (evaluation) (Munandar, 2009).  

Every student has different creative thinking abilities.  Low-thinking-skill students 

demonstrated higher creativity when expecting evaluation in comparison with high-thinking-

skills students (Cujbă, 2010). There is a possibility of differences in students’ creative thinking 

abilities by gender (Nurmitasari & Astuti, 2017). Gender differences are no longer only related 

to biological problems but develop into differences in abilities between males and females (Ali 

& Asrori, 2011). Gender can influence students’ mindset in solving and responding to a problem 

by thinking creatively. There was a difference in creative thinking skills in terms of gender 
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(Shubina & Kulakli, 2019; He & Wong, 2011; Matud et al., 2007). Various researches state that 

there was a sign of gender for creative thinking skills that are divided into two groups. One 

group of researchers agree that males are more creative than females (Stoltzfus et al., 2011; 

Proudfoot et al., 2015; Singh, 2014). Another group states the opposite result that female 

students more creative than males (Reuter et al., 2005).  

Some research shows that the learning achievements of male students are better than female 

students, or the achievements of female students are better than male students. Female students' 

thinking skills better in terms of accuracy, precision than the male student, while the male was a 

little less conscientious and haste in completing the work (Krutetzky, 1976). The statement 

shows that the creative thinking abilities of male and female students are different. Another study 

state that statistically significant differences in the majority of a subject between females and 

males with women prevalence (Bart et al., 2015). This study indicates that the gender differences 

between students in year 8 were higher than students in year 11. The results of other studies say 

that female is weak in matters related to the abstract, so they are considered weak (Ekawati & 

Wulandari, 2011). Some state that there are no differences between male and female students 

(Nurmitasari, 2016).  

As stated at the beginning of the introduction, creative thinking skills are included in the 21st 

Century skills. Research that examines the 21st Century skills profile of students will be able to 

be the basis for policymaking in education as well as the basis of further research. Interestingly, 

in Indonesia, some previous studies still more focused on the profile of other thinking skills, such 

as critical (Fauzi & Sa’diyah, 2019; Rahmawati et al., 2018) or metacognitive thinking skills 

(Fauzi & Sa’diyah, 2019; Palennari et al., 2018) rather than creative thinking skills. Creative 

thinking skills also include essential skills in the 21st Century. Therefore, in this study, the 

profile of the creative thinking skills of male and female students is examined. This research will 

help identify indicators of creative thinking abilities that are weak and need to be improved. In 

addition, the research of indicators that need to be improved by gender. It is hoped that a solution 

will be found to improve the ability to think creatively in male and female students in general. 

This results in an even distribution of creative thinking abilities for males and females in 

accordance with the need to increase the creative thinking abilities of male and female students. 

2. Method 

The method in this research used descriptive analysis research using quantitative data. Data 

collection was using tests, interviews, and observation. Research tools related to creativity 
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designed in rubrics developed by Bosch (Ismaimuza, 2013). The instrument was assessed and 

validated by two experts in learning evaluation and three science teachers in Surakarta. Data 

analysis of tests and interviews using Table 1. Data analysis of observation sheets using 

descriptive analysis with quantitative data. Variables used in this study include independent 

variable namely gender and the dependent variable in the form of creative thinking skills 

Population in this study were grade VII in three junior high schools with different categories of 

high, medium and low. Class VII in high category schools totaling 32 students, Class VII in 

medium category schools totaling 31 and class VII in low category schools totaling 31 students. 

The total of samples is 94 students, consist of 35 male and 59 female students. The sample 

selection uses a purposive sampling technique. 

The ability to think creatively in this study will be divided into three categories, namely high, 

medium, and low. Data were analyzed using covariance analysis with a significance level of 0.05 

(P <0.05). Before the covariance analysis, a prerequisite test was carried out, namely normality 

with the Kolmogorov-Smirnov test and homogeneity test with the Levene’s test. Data were 

analyzed with the help of IBM SPSS Statistics 20. The indicators of thinking ability are divided 

into three categories, namely, high, medium, and low. The determination of category boundaries 

is seen in Table 1. 

Table 1. Determination Limits Group. 

Value Category 

s ≥ ( x  + SD) 
High 

( x  - SD) < s < ( x  + SD) 
Medium 

s ≤ ( x  - SD) 
Low 

Source: (Arikunto, 2010) 

SD  = standard deviation 

x    = average student grade 

 

3. Result and Discussion 

The purpose of this study was to determine the ability of creative thinking junior high school 

students in science learning by gender. This research was conducted in March 2019. Variables 

used in this study include free variables, namely gender and the dependent variable, in the form 

of creative thinking skills. Indicators of creative thinking ability examined in this study are 

fluency, flexibility, originality, and elaboration (Ismaimuza, 2013). The four indicators of 

creative thinking ability are by the aspects of creative thinking skills that this development 

research requires. In addition to these four indicators, in general, can represent the creative 
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thinking skills that students must have to face the challenges of the 21st-century. To find out the 

ability of students to think creatively by gender, a normality test, and homogeneity test is first 

performed. Normality and homogeneity test are shown in Table 2 

Table 2. Normality and Homogeneity Test 

Class 

Test of Normality 

(Kolmogorov-Smirnov) 

Homogeneity Test  

(Levene’s test) 

Sig. Conclusion Sig. Conclusion 

High 0.200 Normal 0.340 Homogen 

Medium 0.086 Normal 

Low 0.200 Normal  

 

Based on Table, each class gets sig>0.05, so the data is normally distributed. Based on Table 

2, data of creative thinking skills obtained sig>0.05 (0.340>0.05), so the data are homogeneous. 

After the prerequisites for normality and homogeneity test, the results of the one way ANOVA 

showed in Table 3 

Table 3. Summary of the results the one way ANOVA test of creative thinking skills   

Source Type III Sum of Squares df Mean Square F Sig. 

Gender 19892.739a 1 19892.739 135.514 0.000 

 

Based on Table 3. Show that the sig F count on the ability to think creatively by gender is 

135.514 with sig 0.000 (sig < 0.05). These results indicate that there are differences in student’s 

creative thinking skills by gender. Based on the analysis, it was concluded that science learning 

could carry out the different potential in increasing the creative thinking skills of male and 

female students. 

The results of this study indicated there are differences in creative thinking skills between 

male and female students. Some researchers said that female students are better than male 

students, or male students are better than female students. The results of this study are in 

accordance (Syarifah et al., 2016); there are differences in creative thinking skills based on 

gender. Gender is closely related to biological problems. Increasingly the age, gender is no 

longer only associated with gender or biological issues, but developed into a difference in the 

ability to think between female and male (Nafi’an, 2011). Factors affecting the development of 

thinking ability based on gender include 1) physical (biological) factors in male and female 

behavior; 2) social factors, individual relationships with one another, such as between family 

members, fellow friends, etc.; 3) cognitive factors in children's gender development (Santrock, 

2014).  
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To find out which indicators are high, medium, and low, then analyze using Table 1. Results 

of tests are grouped into three categories: high, medium, and low. The results of the test and are 

shown in Table 2. 

Table 2. Results of Test to Creative Thinking Skills 

Criteria Category 

Number of Students 

Male % Female % 

Score ≥ 20 High 9 25,72 14 23,73 

10 ≤ Score <20 Medium 15 42,85 28 47,46 

Score < 10 Low 11 31,43 17 28,81 

 

Based on Table 2., it appears that the average ability of male students is better than females. 

Based on the data in Table 2, it shows that male students who have a high level of creative 

thinking skills amount to 9 people, moderate thinking ability level of 15 people and a low level 

of creative thinking skills of 11 people, with successively the percentage obtained is 25.72 %, 

42.85%, and 31.43%. Whereas female students have a high level of creative thinking skills, 

amount to 14 people with a percentage of 23.73%, while a number of 28 students with a 

percentage of 47.46 and low as many as 17 students with a percentage of 28.81%.   

The results of this study are supported (Subarinah, 2013), which states that the ability of male 

students is better than female students. Male students have a more open mind in this case, and 

male students have flexible thinking skills. Flexible thinking means not sticking to one thing, but 

can see from a variety of different perspectives. Male students can think abstractly or unclearly, 

abstractly, to come up with new ideas that are original in this case means that the aspects of 

original thinking are better than female students. Girls tend to be careful when answering 

questions. The way of thinking of these female students is still concrete, so it is difficult to find 

common patterns in constructing knowledge or answering questions. The data was detailed based 

on the indicators of the creative thinking skills used in this study. The average percentages in 

each indicator in creative thinking skills based on the indicators that have been breaking down 

are shown in Table 3. 

Based on Table 3., it can be seen that male students have a high score percentage are 

flexibility, medium in both originality and fluency, and low for elaboration, while female 

students have the highest percentage score on fluency, medium for elaboration, and low for 

originality and flexibility. Male students tend to think smoothly, even if they are given some 

complex problems. Male students are able to control their minds in focusing on solving the 

problem based on this indicator of creative thinking skills, unlike female students.  
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Table 3.  Average Percentage or Mean per Indicator of Creative Thinking Skills 

Indicators of Creative Thinking Skills 

Gender 

Male Mean (%) Female Mean (%) 

Fluency 7 20 25 42.38 

Flexible 14 40 11 18.64 

Original 9 25.72 9 15.25 

Elaboration 5 14.28 14 23.73 

The highest male creative thinking skills are shown in the indicator of flexibility, while 

female students are in the indicator of fluency. Male students tend to be flexible in thinking. 

They have a more flexible way of thinking in response to problems, unlike females who 

prioritize speed and accuracy. Speed and accuracy indicate that female students think fluently. 

The creative thinking ability of a male who has a low percentage is fluency and elaboration. This 

means that students are not fluent in answering and not paying attention to speed and accuracy. 

They tend to be spontaneous, say what they think about a problem that is a little different. Male 

students are less able to justify an idea or develop other people's ideas. Thus the ability of 

creative thinking of male students' elaboration indicators is low. Female students have a low 

percentage of originality and flexibility. Female students who tend to have speed and accuracy in 

answering will tend to be weak to come up with unique ideas and tend to give answers that are 

correct compared to having to think of other different and new answers.  

There is a great impact of gender (Piaw, 2013) on the components of creative thinking skills. 

The results of this study are also supported by the characteristics of male and female students 

(Handayani & Sugiarti, 2002) through emotional and intellectual differences. Male students are 

very aggressive, not emotional, more objective, logical, and like exact knowledge, in contrast to 

female students who are not too aggressive and not too independent, more emotional, more 

subjective, less like exact, and less logical. 

In problem-solving male students have better abilities than females (Lin et al., 2012). The 

matter of the ability to think creatively is divergent, which requires understanding in completing 

it, so it is said that male students have a slightly better ability than females. Creativity (Shubina, 

2017) has to be reinforced among students as interrelated cognitive processes that may enhance 

different types of thinking, ways of study, productivity, experience, the applicability of gained 

knowledge. The observation was carried out during the learning process. Results of observation 

sheets shown in Table 4. 
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Table 4. Results of Test to Creative Thinking Skills 

Indicators of Creative Thinking 

Skills 

Gender 

Male (%) Category Female (%) Category 

Fluency 26.48 Medium 42.37 High 

Flexible 43.11 High 24.55 Medium 

Original 18.04 Low 12.46 Low 

Elaboration 12.37 Low 20.62 Low 

 

In general, the results of observations included: (1) male and female students do not 

immediately answer when the teacher gives a question; (2) female students tend to answer 

questions as listed in the book; (3) female students answer questions such as the example given 

by the teacher; (4) male students tend to answer with answers outside the book or sample but the 

answers given are not original; (5) female and male students, both of whom have not been able 

to give ideas about a problem with several different points of view; and (6) female and male 

students, both of whom are less able to create their ideas that are new and different than usual. 

Fluency refers to the truth and diversity of answers given by students, the aspect of flexibility 

refers to the different ways given by students in solving problems. In contrast, novelty refers to 

the answers given unusual to the level of student knowledge in general. It refers to new ways that 

are displayed students and new ways that are a combination of knowledge obtained by previous 

students (Krisnawati, 2012). Based on research (Ulfa et al., 2018), it showed the highest 

indicator of creative thinking skills obtained by flexibility, then fluency, elaboration, and lowest 

in originality. The aspect of fluency that has the highest value can be made possible in learning 

that habits are inserted in the fluency aspect. This custom aspect of fluency can be in the form of 

allowing students to ask, answer questions, give opinions, suggestions, and criticize. This 

opportunity will encourage students to highlight aspects of fluency, such as generating many 

ideas or answers in a problem (Afidah, 2012). 

Indicators of flexibility in the ability of creative thinking can mean that students can produce 

variations of ideas to solve problems or give answers; students can see a problem or question 

with multiple viewpoints. The flexibility aspect is included in the medium category, and it can be 

caused by the less optimal implementation of scientific learning (Ulfa et al., 2018). Less optimal 

implementation of cognitive learning can cause students to think less flexible; in other words, the 

ability to think flexibly is not produced optimally. Students are only fixated on the teacher giving 

examples or the knowledge they have gained from learning resources. The ability to see from a 

variety of perspectives is limited.  
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The essential characteristic in novelty is different from the others or previously existed. 

Flexibility is seen by showing the productivity of ideas used to solve a problem; the smoothness 

sees fluency of students in producing ideas, answers, solutions, and different ideas according to 

questions, conditions, and requests. In this study, it was concluded that the aspect of originality is 

relatively low. This is not in line with (Ulfa et al., 2018); the low aspect of originality can be 

caused by the low aspects of observing, asking, exploring, and associating in learning the 2013 

curriculum with a scientific approach. 

The elaboration aspect is included in the medium category. In Tables 3 and 4, aspects of 

elaboration in female students are better than male students. This statement is supported by (Bart 

et al., 2015) that the elaboration of female students was higher than male students.   Elaboration 

on aspects of creative thinking ability can mean that students can find the truth in a question or a 

problem and have a reason that can be justified in reaching a decision. Elaboration aspects 

obtained in the exploration phase. Explorations require students to find and explore information. 

Searching and extracting information can be done by reading or experimenting. Work done by 

students on the elaboration aspect tends to be systematic (Ulfa et al., 2018). 

A subject in these interviews were students and teacher. In this research, interviews as 

supporting data. Interviews are useful for confirming answers, reasons, and explanations of 

students about creative thinking skills. In general, interviews concluded that male and female 

students have difficulty getting the original answer or ideas to solve the problem. Female 

students tended to be fluently in giving answers, but the answers they were given shown in a 

textbook or teacher explanation so less in original. In contrast, male students tended to be 

flexible in providing answer options, but less in fluency. 

The interviews support previous data that there are differences in the creative thinking 

abilities of male and female students (Subarinah, 2013). The weak original thinking ability in 

this study is also supported by (Bart et al., 2015) that male and female students tend to have the 

same ability in terms of original thinking. Based on the results of interviews, gender differences 

will affect the way to solve a question or problem in male and female students (Irvani et al., 

2016) states that male students tend to have difficulty understanding questions. This was 

answered when the interview data was obtained. Male students need time to understand 

questions by reading back and being more careful, in contrast to women who are easier to 

understand questions so that they can provide answers more quickly and smoothly. It is also the 
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ability to understand questions that make female students can elaborate on aspects better than 

male students. 

 

4. Conclusion 

The result of this study showed that there are differences in student’s creative thinking skills 

by gender. The male students have a high percentage in fluency, the medium percentage in 

originality, and a low percentage in both flexible and elaboration. Female students have a high 

percentage of inflexible, a medium percentage in elaboration, and a low percentage in both 

originality and fluency. The expectation of researchers with the existence of this research is that 

the government, specifically the education agency and education practitioners, namely teachers 

will be able to overcome or provide learning strategies that are used in general, both male and 

female. This research is expected to be able to be taken into consideration for other researchers 

to investigate further and find ways to overcome the differences in creative thinking skills 

between male and female students. 
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