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Abstract: This study examines the use of creative teaching materials in building students' 
creative thinking skills. The research sample was 53 students of class X one of the public high 
schools in Mataram. Instruments for learning activities in the form of creative teaching 
materials modified by the Writing to Teach approach, student books and data collection 
instruments. Creative dispositions were measured using closed questionnaires on 
inquisitive, persistent, imaginative, collaborative and disciplined aspects. Students' creative 
thinking skills were measured using a creative thinking skills test in the form of five essay 
questions on viruses. The results of the study show that the use of creative teaching materials 
triggers creative dispositions in the five aspects of inquisitive, persistent, imaginative, 
collaborative and disciplined aspects, also improves creative thinking skills where the 
average score of classes using creative teaching materials is higher than the average score in 
classes using books student package. Students' creative thinking skills improve in all aspects 
of creative thinking skills (flexibility, fluency, elaboration and originality). This shows that 
the use of creative teaching materials provides better conditions for the development of 
students' creative thinking skills. 
 
Keywords: Creative Teaching Materials; Creative Disposition; Creative Thinking Skills. 

  
 
Introduction  
 

The generation of students living today grew up in 
a very different world from the lives of previous 
generations. Students live in an era of very rapid 
development of science and technology. The industrial 
revolution 4.0 as a phase of the technological revolution 
has changed the way human activities are carried out in 
scale, scope, complexity, and transformation from 
previous life experiences. Students will even live in 
global uncertainty. In the future, they will be faced with 
a period where life is competitive in almost all areas of 
life. In this context, students need to pay more attention 
to their abilities to predict and adapt to an uncertain and 
rapidly changing future. In particular, it is necessary to 
develop new competencies that enable students to offer 
solutions so they can be adaptive and ready to face life 
in the future. 

Creativity is one of the important competencies that 
must be grown in every student. Creativity is the root of 
the ability to provide innovative solutions that are very 

important for the advancement of science, needed in the 
future work and economic development of students. 
Creativity is important in life and work environment 
because it describes a core aspect of human adaptability 
(Runco, 2017). Experts agree that creativity affects the 
performance of a society (Lamb et al., 2017; Rodríguez et 
al., 2019), therefore creativity needs to be developed. 

Growing student creativity must be a priority in the 
current education system. The challenges of student life 
in the 21st century must be anticipated through learning 
that emphasizes critical thinking, creativity (creative 
thinking), collaboration skills and skills in 
communication. Creativity works in generating new 
ideas and giving birth to many innovations. Innovation 
as a result of divergent thinking will bring innovators to 
exist more in facing life. Innovation does not need to be 
extraordinary in nature but may be simple, different, 
unique and beneficial, and these skills can be taught. 
Making students as innovators because the development 
of their creativity is not a necessity. 
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Education plays a role in providing support to 
encourage creative potential to emerge and develop to 
achieve full creativity (Crismond, 2001). The potential 
for creative thinking that creates creativity is found in all 
human beings, and this potential can be increased 
through training. Many research results imply that 
teachers understand the concept and understand the 
importance of teaching creativity to students, but do not 
develop it (Runco, 2017). There are still many teachers 
who lack confidence in their competencies and teachers 
have a perception gap about creative potential with 
creative abilities. Teachers are concerned about not 
teaching creativity to students because it has the 
potential to reduce academic achievement targets, even 
though Cromie's (2003) research findings indicate that 
intelligent students are not always creative. 

Which learning methods and approaches are used 
by the teacher greatly influence and determine student 
learning styles. Learning problems that are not real and 
do not touch students' daily lives, are often 
underestimated by students and in the end lead to 
boredom, their learning motivation decreases and even 
disappears, even though motivation is important to 
encourage creativity. The adoption of active learning 
strategies is more effective in promoting creativity than 
traditional learning strategies. Several studies have 
applied pedagogical approaches based on investigation, 
problem solving, and interdisciplinary learning, apart 
from being useful in building long-term knowledge 
retention, it can also promote student creativity 
(Sukarso, 2019). 

Teaching materials are materials designed to enrich 
the learning process and contribute to better learning 
(Ankabi, 1989). Teaching materials used in the learning 
process must be in accordance with the needs of the 
curriculum and the development of students (Sinaga, 
2015). Teaching materials contain explanations about 
theories, concepts or scientific phenomena. The 
explanations written in teaching materials must be well 
understood by the reader. Based on the behavioristic 
theory of stimulus and response, it is stated that the 
response of students in learning will depend on the 
stimulus given. Therefore, when a teacher wants a 
response from his students, the teacher must provide an 
appropriate stimulus for the response he expects. 
However, sometimes the available teaching materials 
are not in accordance with the needs of students, even 
though one of the considerations in the use or 
development of teaching materials is based on the needs 
of students (Brown, 1995). 

The use of teaching materials (stimulus) in which 
there are misconceptions is one of the causes of 
misconceptions (responses) among students (Yunitasari 
et al., 2013). The analogy is the same as the use of 
teaching materials (stimulus) in which it does not or 
does not offer aspects of developing creativity, which is 

one of the reasons for the lack or lack of development of 
creativity (stimulus) in students. The study of student 
books, teacher books and other books as student 
learning references, it is still very rare to develop 
creative content. Writers generally focus more on 
presenting content-oriented material, even though the 
essence of mastering content is its application to the lives 
of students. The use of teaching materials that are not in 
accordance with these needs can result in the responses 
given by students not as expected. Therefore, the teacher 
should prepare his own teaching material so that it can 
be adapted to the conditions of students and obtain the 
response as expected. 

One of the approaches used in writing to compose 
teaching materials is the Writing to Teach/WtT 
approach (Vazquez et al., 2012). The WtT approach has 
four stages: the planning stage, the writing stage, the 
peer review stage, and the revision stage. One of the 
teaching materials contains an explanation of concepts, 
while the explanation itself can be built using the 
structure of scientific arguments. Creative teaching 
materials can be prepared by modifying the WtT 
approach by adding creative examples, statements that 
challenge students' creative dispositions and 
explanations that open students' creative thinking 
insights and foster the desire to produce creative 
products based on the creative ideas they think about. 
We hypothesize that the use of creative teaching 
materials according to students' needs can build and 
develop students' scientific creativity. 

Biology is one of the high school subject 
requirements with potential content to develop students' 
scientific creativity. Some high school biology content 
can be used as active and creative learning if packaged 
in creative teaching materials as well. The limitations of 
creative teaching materials to teach creative students in 
Biology are very important and urgent to do. The 
modifications made to the WtT approach are the 
originality of this research in providing creative teaching 
materials. In this study, the focus is how to make the 
description of teaching materials that are usually found 
in textbooks become creative teaching materials. 
 
Method  

 
This research was conducted on the student 

population of a public high school in Mataram class X in 
the 2022/2023 academic year, which consisted of six 
classes. Two classes of students, namely class X-2 and 
class X-3, were taken using a purposive sampling 
technique as research samples based on the similarity of 
the teachers who teach. The number of students in each 
class is the same as 34 students. 

The research was conducted using a Quasi-
Experimental Pre-test Post-test Design using an 
experimental class and a comparison class. The 
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experimental class conducted learning using WtT 
modified creative teaching materials and the 
comparison class used teaching materials sourced from 
student textbooks. The material developed for the topic 
of Viruses is given for odd semesters. 

The learning activity instruments consisted of 
creative teaching materials using the modified Writing 
to Teach/WtT approach from Vazquez et al., (2012), 
student textbooks and data collection instruments. 
Creative teaching materials are teaching materials 
developed by researchers using a modified WtT 
approach by providing creative examples, challenging 
statements and illustrations that open students' creative 
thinking insights. 

Creative disposition was measured using a 
questionnaire with closed answers using a Likert scale 
compiled by the researcher. The creative disposition 
questionnaire instrument was used to reveal creative 
habits triggered by the use of creative teaching materials. 
Creative dispositions are developed on inquisitive, 
persistent, imaginative, collaboration, and disciplined 
dimensions adopted from Lucas et al., (2013). The 
questionnaire was developed in 30 statements of 
students' creative habits of the closed answer type by 
expressing their agreement to the questionnaire 
statement by selecting the options Strongly agree, agree, 
sometimes, disagree and strongly disagree for positive 
statements and vice versa for negative statements. 

Students' creative thinking skills were measured 
using a creative thinking skills test in the form of five 
essay questions developed by researchers on viruses. 
The questions that are made demand answers that 
cannot be found in books so that students are required 
to think and find creative answers. Assessment of 

students' creative thinking skills is based on four aspects 
of creative thinking skills as developed by Torrance 
(1979), which include fluency, flexibility, originality, and 
elaboration, using an assessment rubric developed by 
the researcher. All data collection instruments have 
previously been tested for their reliability and validity. 

Analysis of research data was carried out using the 
t test to see differences in the results of the two classes. 
The test was assisted by the use of the SPSS version 26 
program. The N-gain test was also carried out to 
determine the category of improvement that occurred 
both in terms of creative disposition or in improving 
students' creative thinking skills. 
 
Result and Discussion 
 
Use of Creative Teaching Materials Using a Modified WtT 
Approach in Growing Creative Dispositions 

Creative dispositions are often interpreted as 
thinking habits, namely students' creative thinking 
tendencies when faced with questions or problems 
whose answers are not immediately known. In this 
study exploring creative thinking dispositions focused 
on creative behavior patterns of students in material 
about Viruses which were measured in five dimensions 
1) Inquisitiveness; 2) Persistence or tenacity (persistent); 
3) Power of imagination (imaginative); 4) Collaborative; 
and 5) Mastering the field of science (disciplined). 
Whether or not creative behaviors are shown by 
students in dealing with and solving problems is 
interpreted as the level of their creative disposition. The 
research results are summarized in Table 1. 
 

 
Table 1.  Recapitulation of Initial and Final Scores, N-Gain and Statistical Tests Creative dispositions of high school 
students 

Component Experiment Class Comparison class 
pretest posttest pretest posttest 

Number of Students 34 34 34 34 
Average score 3.19 3.89 3.15 3.65 
Standard Deviation 0.46 0.40 0.40 0.36 
Minimum score 2.03 2.83 2.33 3.03 
Maximum score 4.17 4.58 3.70 4.33 
N-gain 0.38 0.24 
Normality Test 0.940 

(Normal) 
0.254 

(Normal) 
0.381 

(Normal) 
0.694 

(Normal) 
Homogeneity Test 0.568 

(Homogenous) 
0.866 

(Homogenous) 
0.568 

(Homogenous) 
0.866 

(Homogenous) 
 
The average difference test (Independent Samples Test) initial score creative 
disposition experimental class and control class with a significance of 0.05 

Sig. (2-tailed) = 0.935 
α > 0.05 

H0 accepted 
 

The mean difference test (Independent Samples Test) the final creative 
disposition score of the experimental class and control class with a significance 
of 0.05 

Sig. (2-tailed) = 0.002 
α < 0.05 

H0 rejected 
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The results of the analysis of the different test mean 
initial scores of students in the experimental class and 
the control class, in general, the two classes before the 
learning process were not significantly different. The 
results of the different test analysis of the mean final 
score showed that the creative disposition of students 
after learning in the two classes was significantly 
different. This means that the creative dispositions 
before learning between students in the experimental 
class and the control class were the same, but based on 
the results of the final test, they showed different 
creative dispositions. These results indicate that the use 
of creative teaching materials has a significant influence 
on students in increasing their creative dispositions. 

Based on the increase in the mean creative 
disposition score obtained from each N-gain of the two 
classes, the experimental class experienced a greater 
increase than the comparison class. The average N-gain 
= 0.38, the experimental class is included in the medium 
category, while the control class N-gain = 0.24 is 
included in the low category. Based on the results of the 
research above, it can be inferred that the use of creative 
teaching materials triggers or awakens students' creative 
dispositions more than using regular teaching materials. 
Creative teaching materials can be seen as being able to 
enhance students' creative thoughts, as well as learning 
through investigative models (Haigh, 2007), project-
based learning activities (Selçuk, 2010; Sukarso & 
Muslihatun, 2021). This finding will be very meaningful 
for biology science teachers. Research conducted by 
Hanke (2011) indicates the importance of creative 
dispositions for designing creative learning. 

The increase in students' creative disposition scores 
is inseparable from the student learning process which 
is triggered by the provision of stimulus and examples 
of concept applications designed in creative teaching 
materials. Creative teaching materials open students' 
insights, opportunities, and authority to try to be active 
and involved in thinking beyond the main subject 
matter. Active learning includes every activity where 
every student has to think, create and solve problems 
(Graham et al., 2013). During learning, students are 
encouraged to be more active and take initiative in 
thinking and acting, while the teacher's role is to 
facilitate students in achieving their learning goals. 
Students are given great responsibility in thinking, thus 
triggering students to devote all their abilities to do their 
assignments. Ivcevic (2009) argues that the 
manifestation of a person's creative potential is 
influenced by the situation, social norms and cultural 
orientation. He further emphasized that situations that 
put pressure on psychological freedom can weaken an 
individual's creative potential. Social and cultural norms 
that emphasize the values of harmony and conformity 

can limit freedom of expression and consequently have 
an impact on the originality of the ideas produced. It is 
important to provide a social climate that provides open 
exploration opportunities so that students feel free and 
safe in exploring their creative potential which in turn 
will increase curiosity, insight, innovation, and motivate 
students' creative efforts. 

Giving ill-defined problems in learning activities as 
a process of solving unusual problems can develop 
creative thinking and solve problems that are 
conditional on uncertainty (Ulger, 2018). Presentation of 
creative teaching materials accompanied by 
brainstorming and discussion activities triggers the 
emergence of new thoughts, ideas or ideas, seeks 
information, asks questions, explores ways or types of 
products related to problems, looks for possibilities that 
support solutions that will he made. The results of 
Sukarso et al. (2019) indicated that brainstorming 
mobilized students' creative thinking abilities to 
produce new, unique and useful ideas which were then 
developed into student project plans. The effectiveness 
of brainstorming activities in generating creative 
solutions, especially in generating new or unique ideas, 
has been previously proven by Boden's research (1998). 
Students' thinking activities that are carried out 
repeatedly tend to become habits, so that students will 
do the same thing when faced with similar problems. 

Examples of challenging development materials 
trigger students to think imaginatively, ask many 
questions such as where to start, what are the main 
problems, what are the goals, what implementation 
must be done to eliminate problems and so on. 
According to Luckie et al. (2012) the time that students 
devote to compiling a design resulting from imagination 
is useful in increasing understanding and creative 
freedom. The preparation of plans for the manufacture 
of a product is positively correlated to the value of the 
new ideas generated (Kudrowitz & Wallace, 2013). 

 
Provision of Creative Teaching Materials for the Development 
of a Modified WtT Approach in Developing Creative Thinking 
Skills 

One indicator of the effectiveness of using creative 
teaching materials for the development of a modified 
WtT approach can be seen from the increase in creative 
thinking skills after learning compared to creative 
thinking skills before learning. The increase in creative 
thinking skills is shown by the initial and final results 
given through tests in the form of essays on Virus 
material in this study. Based on the results of the 
research, a summary of data on creative thinking skills 
of class X high school students was obtained as shown 
in Table 2. 
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Table 2.  Recapitulation of initial and final scores of students' creative thinking skills 
Component Pretest Posttest 

Experiment Class Comparison Class Experiment Class Comparison Class 
Number of Students 34 34 34 34 
Average score 21.40 19.13 61.49 38.84 
Standard Deviation 660 5.48 11.43 9.67 
Maximum score 43.50 33.5 82 61.81 
Minimum score 9.50 12 38 24.83 
Normality Test 0.768 0.216 0.099 0.861 
 Normal Normal Normal Normal 
Homogeneity Test 0.349 0.110 

Homogenous Homogenous 
t-Test  Sig. (2-tailed) = 0.095 

α > 0.05 
H0 acepted 

Sig. (2-tailed) = 0.000 
α < 0.05 

H0 rejected 
 

Based on the statistical test with the t test, it was 
found that there was no significant difference in the 
initial scores of creative thinking skills between the 
experimental class and the comparison class, but there 
was a significant difference in the scores of creative 
thinking skills after the intervention. This shows that the 
creative thinking skills before learning between students 
in the experimental class and the comparison class are 
the same, but based on the results of the final test, they 
show different creative thinking skills. These results 
indicate that the use of creative teaching materials has a 
significant influence on students in improving their 
creative thinking skills. In other words, learning using 
creative teaching materials tends to be more able to 
encourage students to think creatively than learning 
activities using regular teaching materials. 

The increase in the average score of creative 
thinking skills and N-gain in the experimental class and 
the comparison class, in Figure 1. Based on the diagram 
in Figure 1 (a) above, it can be seen that there was an 
increase in the creative thinking skills of the 
experimental class students which was higher than the 
comparison class before and after the learning activities. 
Experimental class students experienced an increase in 
the initial average value three times higher from 21.40 to 
61.49. Meanwhile, the average value of creative thinking 
skills for the comparison class doubled from 19.13 to 
38.84. This means that the experimental class students on 
average experienced a higher increase than the 
comparison class. 

 

  
Figure 1. Comparison of the mean scores of initial and final creative thinking skills (a) and N-gain (b) of the experimental class 

and the comparison class. 
 

Furthermore, based on the increase in the mean 
value of creative thinking skills obtained from each of 
the N-gain values of the two classes, the experimental 
class experienced a greater increase than the comparison 
class (Figure 1b). The increase in the value of creative 
thinking skills that occurred in the experimental class 

was N-gain = 0.51, two times higher than the comparison 
class with N-gain = 0.25. Based on the N-gain value 
obtained, the increase that occurred in the experimental 
class was included in the medium category and the 
comparison class was included in the low category. This 
means that the increase in students' creative thinking 

0.51

0.25

0

0.2

0.4

0.6

0.8

1

N
-g

ai
n

Experiment class Comparation class
(b)



Jurnal Penelitian Pendidikan IPA (JPPIPA) December 2022, Volume 8, Issue 6, 2728-2736 
 

2733 

skills in classes that use creative teaching materials is 
higher than classes that use regular teaching materials. 

The results of this N-gain calculation are 
strengthened by data on students' N-gain scores for each 
category. Data on the percentage increase in students' 
creative thinking skills from each N-gain category are 
presented in Figure 2. 
 

 
Figure 2. Percentage of the number of students according to 
the N-gain value criteria for their creative thinking skills in 

the experimental class and the comparison class/control 
class. 

 
Based on the criteria for the N-gain value of their 

creative thinking skills, students are grouped into two 
criteria groups, namely medium and low (Figure 2). 
Nearly 85% of the experimental class students were in 
the medium category and 15.3% were in the low 
category. Meanwhile, the opposite happened to students 
in the comparison class, where only 26.5% of students 
were in the medium category and 73.5% were in the low 
category. Thus, it can be inferred that learning activities 
that use creative teaching materials have a positive role 
in improving students' creative thinking skills. 
Furthermore, the results of the N-gain mean different 
test of students' creative thinking skills in both classes 
are presented in Table 3. 
 
Table 3. Mann Whitney U test results for N-gain 
students' creative thinking skills 
Class N Average Sig. 
Eksperiment 34 0.509 0.000* 

Comparation 34 0.247  
Sig. (2-tailed) 0.000 < 0.05 

 
Based on Table 3 above, the results of the N-gain 

mean difference test for the experimental class and the 
comparison class obtained a sig value. 0.000 <0.05, which 
means that the results of the N-gain test mean different 
creative thinking skills for classes that use creative 
teaching materials are significantly different from 
classes that use student textbooks. Based on this, it can 

be interpreted that the increase in creative thinking skills 
of students who use creative teaching materials is better 
than students who use regular teaching materials. 

The results of this test indicate that learning 
activities using creative teaching materials have a 
significant effect on improving students' creative 
thinking skills. Even so, the group of students who used 
regular teaching materials also experienced an increase 
in their creative thinking skills, although not as high as 
the class students who used creative teaching materials. 
It can be seen from the data that the group of students 
who used creative teaching materials experienced a 
higher increase in their creative thinking skills than the 
group of students who used regular teaching materials. 
Based on these findings, we can infer that the use of 
creative teaching materials tends to encourage learning 
activities that can develop students' creative thinking 
skills compared to the use of regular teaching materials. 
This is possible considering that creative teaching 
materials are designed to train students to develop 
broader insights by looking at examples from the 
outside world. 

The test results as stated above, show that learning 
activities that use creative teaching materials in this 
study have a significant role in improving the creative 
thinking skills of class X high school students at one of 
the public high schools in Mataram, West Nusa 
Tenggara. The results of this study add to the body of 
knowledge and enrich the findings of previous studies. 
Research Yang et al. (2016) stated that investigative 
laboratory activities made significant progress in the 
performance of science investigations and students' 
scientific creative thinking, Chelang (2014) increased the 
scientific creativity of high school biology students. 
Some related research results also indicate that active 
student activity-based learning such as doing project 
activities, real practicum, creative research is effective 
for increasing achievement, logical and creative thinking 
skills, creativity, and the number of concepts produced 
(Ersoy and Başer, 2014; Yang et al., 2019; Ulger, 2018, and 
Sukarso, 2019) has a positive correlation with the effect 
size effect in increasing creative thinking and problem 
solving (De Haan, 2009). 

The results of this study also show that the initial 
scores of students' creative thinking skills in both the 
experimental class and the comparison class tend to be 
low. Several results of previous research both in 
Indonesia and other countries indicate the same thing 
(Marwiyah, et al. 2015; Chelang, 2014; Tran et al. 2016; 
Daskolia et al. 2012; Moeed, 2013). This phenomenon of 
low creative thinking skills indicates that biology lessons 
are still lacking in developing students' creative thinking 
skills. According to Tin et al., (2010) the findings of low 
creative thinking skills from previous research indicate 
that teachers rarely carry out learning activities that they 
believe will increase creativity. Some of the reasons for 
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this include insufficient curricular time, lack of support 
from students, schools or parents, and low teacher self-
confidence (McNally, 2006). Teachers find it difficult to 
formulate inquiry questions (Van Rens et al., 2010). 
Teachers also do not fully understand creative potential 
with students' creative abilities, most teachers agree that 
every student has creative potential but they do not 
believe students can think creatively (Ching Leen et al., 
2014). 

The low students' creative thinking skills in this 
study are related to the instructional model used by the 
teacher in teaching biology. The results of learning 
observations in biology classes indicate that teachers 
often use regular teaching materials and are not 
supported by the use of scientific examples or events or 
do not use approaches that can encourage children to 
develop their creative thinking skills. The use of such a 
learning approach seems to be justification for the 
teacher because it gets positive support from students. 
The results of the student questionnaire indicated that 
the method or strategy used by the teacher was more 
than 90% liked by students. If so, students tend to prefer 
teaching practices where the transfer of knowledge 
activity from teacher to student is still dominant. On the 
other hand such teaching methods can rob children of 
opportunities to think creatively. 

Student learning activities both physical and non-
physical during learning activities using creative 
teaching materials appear to be more developed. 
Presentation of examples of phenomena and 
explanations of challenging material tends to bring 
students to actively observe and explore other 
information in more creative ways such as using the 
internet to explore further the existing examples and 
explanations. Students discuss and collaborate with 
others to exchange information and try to think about 
other aspects. This high soft skill activity is thought to 
trigger the development of students' mind on potential 
such as students' creative thinking skills. The results of 
previous research by Oppezzo & Schwartz (2014) on the 
effect of high learning activity in the class showed that 
the score for divergent thinking was higher than the 
score for convergent thinking. In their discussion 
Oppezzo & Schwartz suspect that higher learning 
activities have a strong influence on the expression of 
associative memory. Chrysikou & Thompson-Schill 
(2011) explained that physical learning activities can 
release memory pressure, which will result in an 
increase in associative ideas. Memory pressure by 
(Lubow, 2010) called latent inhibition is the brain's 
ability to filter out ideas that may be irrelevant and 
adaptive ideas when stimulation occurs. This associative 
idea is explained by Nijstad et al. (2010) will awaken the 
flexibility of thinking without being limited by strong 
cognitive control that can interfere with the production 
of ideas. 

Conclusion  
 

Provision of creative teaching materials modified 
by the WtT approach can trigger the growth of creative 
dispositions and creative thinking skills in high school 
biology students. The results of the N-Gain analysis for 
both classes indicate that the provision of creative 
teaching materials has more potential to bring out 
students' creative dispositions in all dimensions of 
creative disposition (inquisitive, persistent, imaginative, 
collaborative and disciplined). These results indicate 
that the provision of creative teaching materials to bring 
out students' creative habits. The N-Gain of creative 
thinking skills (flexibility, fluency, elaboration and 
originality) for the class of students who were provided 
with creative teaching materials was also higher than the 
class of students who were provided with teaching 
materials based on student textbooks. The intervention 
of creative teaching materials modified by the WtT 
approach has more potential in improving students' 
creative thinking skills. 
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