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Abstract. Creative thinking skills (CTS) involve sensitivity to
problems, consideration of new information, and the
generation of unusual ideas, as well as making connections
to solve environmental issues. Several studies have shown
that students' CTS in Indonesia are still relatively low.
Therefore, this study aims to describe the characteristics of
student's CTS in biology lessons, particularly in respiratory
system material related to smoking habits, and to analyze
the application of e-books in improving CTS. This research
method is descriptive-quantitative with the research subject
37 high school students in Gresik Regency. The instrument
used was a CTS test based on indicators of fluency, flexibility,
originality, and elaboration and a questionnaire of students'
responses. The analysis technique used was descriptive
quantitative. Data from the CTS test results were obtained
based on the score rubric and then categorized based on the
percentage of CTS of fluency, flexibility, originality, and
elaboration indicators. Meanwhile, students' questionnaire
data were obtained based on a Likert scale and then
categorized based on the percentage of questionnaire
results. Research data shows that students' CTS in biology
lessons are still low. Fluency and flexibility indicators scored
less, the originality indicator was moderate, and the
elaboration indicator was not creative. This research confirms
that efforts to improve students' CTS can be achieved by
implementing interactive learning media, such as e-books, in
biology education.

Keywords: Creative thinking, respiratory system, dangers
of smoking, e-book

Introduction

Education in the 21st century is required to develop a learning process and a set of
skills in individuals consisting of the 4C are critical thinking, communication, collaboration,
and creativity (Joynes et al., 2019). Creativity in education is shown by the ability of
students to generate new ideas, develop original concepts, and find new solutions to
problems faced in their environment (Muliardi, 2023) because individuals who have
completed their studies will need skills to overcome various conditions in real life by
thinking creative (Kaeophanuek and Chookerd, 2021).
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Creative thinking skills (CTS) is a normal activity related to sensitivity to a problem,
considering new information, unusual ideas with an open mind, and making connections in
solving problems (Santi 2020). According to Torrance, CTS have four indicators. Fluency
is the ability to generate many relevant ideas or answers and a smooth flow of thought.
Flexibility is the ability to generate diverse ideas and be able to change ways or approaches,
and different directions of thought. Originality is the ability to generate distinctive and
rarely considered responses that distinctly differ from conventional thinking. Elaboration
involves systematically developing, enhancing, and expanding an initial concept by
incorporating nuanced details and comprehensive perspectives (Munandar, 2014).

On the other hand, the results of the PISA 2022 assessment show that Indonesia
is among the 14 countries with the lowest CTS. A total of 4.8% of Indonesian students are
at level 5 or 6, and 68.8% of Indonesian students are at level 2 and below (OECD, 2024).
Several studies support the finding that students' CTS in biology subjects in Indonesia are
categorized as low. Sari et al., (2023) found that students' CTS are still underdeveloped
and classified as low. Similarly, Aryanti et al. (2021) also found that CTS remain low and
struggle to generate ideas. Nasution et al. (2023) further confirmed that Indonesian
students are still unable to think divergently. In addition, Nurjamilah et al. (2020) reported
that CTS in respiratory system material are categorized as low. The studies above have
identified the low level of student's CTS in biology subjects, highlighting the need for efforts
to enhance these skills.

Biology learning can emphasize CTS (Handayani et al., 2021) in schools by
presenting real-world problems (Widia et al., 2020). One such issue is smoking, which can
be related to respiratory system material. WHO (2020) indicates that approximately
225,700 people in Indonesia die each year due to smoking or other tobacco-related
diseases. Additionally, in 2019, four out of ten diseases with the highest number of cases
per 100,000 people in Indonesia were respiratory diseases (Kemenkes, 2023). However,
the Global Adult Tobacco Survey found that 33.5% of Indonesians still smoke conventional
cigarettes, while 3% use electronic cigarettes in 2021 (GATS, 2021). Integrating
discussions on the dangers of smoking into respiratory system lessons can enhance student
engagement and foster creative thinking by encouraging curiosity, linking material to real-
life contexts (Kristiyan et al., 2023), and developing solutions to address these issues
(Aryanti et al., 2021).

One of the innovations in learning aimed at improving CTS is the use of e-books.
Several studies indicate that e-books can enhance CTS. Research by Sedayu et al. (2024)
hows that e-books fall into the category of Open Educational Resources, which can foster
students' CTS. E-books serve as tutors in the creative thinking process (Tang et al., 2022)
and support the development of CTS (Nada & Sari, 2022). As a digital learning medium,
e-books integrate text, animation, audio, and video (Siregar et al., 2021) which can
enhance conceptual understanding and CTS (Alshehri 2024).

Research by Saripudin et al. (2022) also confirms that e-books can improve CTS.
Generation Z tends to prefer e-book-based learning with audio, animation, and
infographics for more effective learning. Additionally, e-books offer flexible access allowing
students to study using various internet-connected electronic devices (Awaly et al., 2023)
without time and space limitations. The use of e-book features and elements also increases
attention and learning motivation, strengthens conceptual understanding by linking
material to real-world problems, and supports the enhancement CTS (Hasbiyati et al.,
2019). However, research on e-books as learning media remains limited, particularly on
an international scale, despite their potential to enhance 21st-century skills (Dawana &
Setiani 2022) especially in biology education. While previous studies suggest that e-books
can improve CTS, they have not specifically examined their impact on biology learning.
Therefore, further research is needed to provide recommendations on the use of e-books
for enhancing CTS in biology education.

This study aims to describe the characteristics of high school students' CTS in
biology, particularly in the respiratory system material, and to analyze the implementation
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of e-books to enhance these skills. By examining students' profiles, this research is
expected to provide in-depth information regarding the indicators of CTS that need
improvement and serve as a guide for practitioners in implementing e-book-assisted
learning as an effort to enhance CTS in biology. The novelty of this research lies in
integrating respiratory system material with perspectives on the dangers of smoking to
assess CTS and generate recommendations for e-book-assisted biology learning. The
findings of this study are expected to offer insights into the use of technology to foster CTS
and develop learning strategies that are creative, adaptive, and effective in meeting
students' needs.

Methods

This research is quantitative because the data is in the form of numbers and
analyzed using statistics (Sugiyono 2015), and descriptive methods because it
systematically shows the facts or characteristics of a population (Abdullah et al., 2022).
The population of this study was 37 class students who had studied respiratory system
material at one of the high schools in Gresik Regency. The instruments used in this study
were 8 CTS test questions in the form of essays that refer to indicators of fluency, flexibility,
originality, and elaboration on respiratory system material.

The analysis technique used was descriptive quantitative. Each question was
assessed based on a scoring rubric with a range of 0 to 3, and each indicator consisted of
2 questions. The data from the CTS test were analyzed using the scoring method adapted
from Riduwan (2015) dividing the score obtained by students with the maximum test score,
then multiplied by 100.

Score obtained
Score students = ——— x 100% (1)

Maximum Score

To determine each indicator's level of creative thinking ability, the researcher
calculates the total score per indicator (from 2 questions) by dividing it by the maximum
score of the test per indicator and converting it into a percentage by multiplying it by
100%. The percentage results are categorized based on the CTS category adapted from
Riduwan (2015) on Tabel 1.

Score obtained per indicator

Score per indicator = - — x 100% (2)
Maximum score per indicator

Tabel 1. Categories of CTS

Value Range (%) Creative Thinking Category
0-20 Not Creative
21 -40 Less Creative
41 - 60 Quite Creative
61 - 80 Creative
81 -100 Very Creative

(Source: Riduwan 2015)

The distribution of questionnaires to students was also carried out to strengthen
and deepen of students’ CTS with 10 closed answer statements. The questionnaire answer
criteria are 1 (strongly disagree), 2 (disagree), 3 (agree), and 4 (strongly agree). This
questionnaire aims to determine students' responses after doing the test questions and
knowing the biology learning at school.
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Results and Discussion

The Results of CTS of High School Students

This research was conducted by giving a CTS test on respiratory system material
and a questionnaire for high school students in Gresik Regency. 37 students took the CTS
test on respiratory system material with 8 questions. The first and second questions include
fluency indicators, the third and fourth questions include flexibility indicators, the fifth and
sixth questions include originality indicators, and the seventh and eighth questions include
elaboration indicators. Each indicator consists of two questions with a score range of 0-3
(very low - very high) per question. The following is the score per question obtained by
students.

Tabel 2. Learner Score Acquisition per CTS Tes Question

Number of Learners with Score Acquisition

Indicator Number 0 1 > 3
Fluency 1 11 23 3 0
2 12 19 5 1
Flexibility 3 20 19 5 1
4 25 11 1 0
Originality 5 2 21 14 0
6 5 6 9 17
Elaboration 7 34 2 1 0
8 15 10 7 5

Based on the scores per question in Table 2, students exhibit weaknesses in the
flexibility and elaboration indicators, particularly in questions 4 and 7, where the majority
scored 0. Meanwhile, the originality indicator showed better results, especially in question
6, with some participants achieving high scores. This indicates that although learners have
potential in original thinking, they still face challenges viewing problems from multiple
perspectives and developing in-depth responses. Overall, learners obtained CTS test scores
ranging from 0 to 54.16, with an average score of 40.54. The CTS score for each indicator
is calculated based on the percentage score, which is then interpreted according to the
designated category, as presented in the following Table 3.

Tabel 3. Categories of Student’s CTS

Indicator Value Rande (%) Category
Fluency 27.48 Less Creative
Flexibility 21.62 Less Creative
Originality 55.85 Quite Creative
Elaboration 19.37 Not Creative

Based on the data in Table 3, there are variations in the percentage of CTS test
scores across each indicator. The elaboration indicator shows the lowest score, indicating
that learners struggle to develop and explain ideas in detail. Meanwhile, the originality
indicator has the highest score, categorized as fairly creative, suggesting that while some
learners can generate ideas, their creativity is not yet fully optimized. The following is an
analysis of students' CTS for each indicator.

Fluency is the first indicator of CTS. There are two questions in the fluency category,
where students are asked to generate multiple responses to a given statement. Questions
1 and 2 are designed to encourage students to produce numerous relevant ideas and
demonstrate a smooth flow of thought (Munandar, 2014). The following is an analysis of
the fluency indicator based on students' responses.
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kita menghirup oleh udara yang tercemar debu, asap kendaraan dan rokok, serta mikroorganisme
lainnya. Bagaimana cara organ sistem pemapasan melindungi diri ketika kita menghirup udara yang
terpapar tersebut?
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Figure 1. Student answers to question number 1 fluency indicator

Figure 1 presents question 1 along with a response from one of the students. In
this question, students stated air pollution is caused by dust, vehicle fumes, cigarette
smoke, and other microorganisms. They are then asked to describe how the organs of the
respiratory system protect themselves when inhaling polluted air. Based on the answer
analysis, 11 students did not respond to the question and received a score of 0. Meanwhile,
23 students received a score of 1 because they only mentioned one organ of the respiratory
system and correctly explained its protective function. Only three students received a score
of 2 for describing two organs with the correct explanations. The majority of students
understood the question and provided appropriate answers; however, most of them only
mentioned one organ and its function. This indicates that CTS in the fluency indicator are
still limited, although some participants were able to describe more than one organ.
Nevertheless, the variety of ideas and responses generated remains constrained.

2. Sistem pernapasan terdiri atas berbagai organ dan struktur yang berfungsi untuk pertukaran gas.
3 ) Jelaskan sebanyak mungkin organ sistem pernapasan beserta fungsinya!
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Figure 2. Student answers to question number 2 fluency indicator

Figure 2 presents question number 2 and one student’s answer. In this question,
students are asked to name as many respiratory system organs as possible and describe
their functions. Based on the answer analysis, 12 students did not answer the question
and scored 0. Meanwhile, 19 students scored 1 because they only mentioned one organ of
the respiratory system and its function, while 5 students scored 2 because they were able
to describe two organs correctly. Only 1 student scored 3 for explaining multiple organs
and their functions correctly. The more organs mentioned and explained accurately, the
higher the student's level of fluency in thinking. However, the majority of students only
described 1-3 respiratory system organs and their functions. This indicates that their CTS,
particularly in fluency, are not yet optimal.
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Based on the results of the CTS test, the fluency indicator falls into the "less
creative" category. This is evident from the fact that most students provided correct but
limited responses. This condition contradicts the characteristics of fluency, which involve
generating multiple answers to a question (Setyawan, 2019). These findings align with Sari
et al., (2023) who reported that low fluency indicates students struggle to produce diverse
and appropriate responses. Similarly, Ning et al., (2020) found that students with low
fluency tend to provide limited and less relevant answers. One possible cause of this issue
is the lack of practice in solving text-based, visual, narrative, or contextual problems.

To improve fluency, group learning can be implemented, as supported by
Komalasari et al., (2024) whose research shows that collaborative learning CTS,
particularly fluency. Wilis et al., (2023) also found that group discussions encourage
students to express ideas, answers, and solutions to problems, allowing them to access
and process information more effectively (Ernawati & Sari 2022). Additionally, open-ended
problem exercises help students develop arguments (Pham 2021), which in turn enhances
fluency (Sawu et al., 2023). Another effective method is the use of interactive multimedia,
which improves fluency by presenting information in various formats, stimulating multiple
cognitive connections (Zhao & Mayer 2023). Research by Rosyidah & Rahayu (2022) found
that interactive learning media with visual elements help students comprehend problems
and generate solutions. Similarly, Hikmaturrosyidah & Racmadiarti (2022) demonstrated
that interactive video-based learning media guide students to think more fluidly, improving
their understanding and enabling them to generate more ideas. By applying these
strategies, students can enhance their fluency in creative thinking, especially in biology
learning.

Flexibility refers to an individual's ability to provide various answers, solutions, and
alternatives to questions or problems while maintaining conceptual accuracy (Nada & Sari,
2022). In the flexibility category, there are two questions designed to encourage students
to interpret images, stories, or problems from multiple perspectives. This allows them to
generate diverse ideas, adapt their approaches, and shift their thinking in different
directions (Munandar 2014). The following is an analysis of the flexibility indicator based
on students' responses.
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Figure 3. Student answers to question number 3 flexibility indicator
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Figure 3 presents question number 3 along with one student’s response. In this
question, a graph depicting different carbon monoxide levels in the bodies of three
individuals is provided. The individuals consist of two active smokers with varying levels of
cigarette consumption and one passive smoker. Students are then asked to formulate steps
or strategies to reduce the risk of respiratory system disorders caused by carbon monoxide
exposure in these individuals. Based on the answer analysis, 20 students scored 0 because
they did not respond to the question. 19 students scored 1 for formulating a strategy for
only one individual. Meanwhile, 5 students scored 2 for addressing two individuals, and 1
student received the highest score for formulating strategies for all three individuals. The
majority of students struggled to interpret the graph and understand the given question,
resulting in either a lack of response or an incorrect answer. However, some students
successfully analyzed the graph and considered the problem from multiple perspectives,
specifically by assessing the carbon monoxide levels in both active and passive smokers.
These variations in conditions led to different approaches for minimizing the risk of
respiratory disorders, demonstrating flexibility in adapting responses based on diverse
situations and viewpoints.

4. Doni seorang pelajar sekaligus atlet basket. Ia selalu melakukan joging di pagi hari. Sebelum berlari,
Doni mengukur frekuensi pernapasannya sebanyak 17/menit. Setelah berlari, Doni mengukur frekuensi
pernapasannya sebanyak 26/menit. Jelaskan berbagai faktor yang mempengaruhi hingga frekuensi
pernapasan Doni meningkat?
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Figure 4 Student Answers to Questlon Number 4 Flexibility Indicator

Figure 4 presents question number 4 along with one student’s response. In this
question, a short story is provided regarding the increase in breathing frequency during
exercise. Students are asked to identify and explain the factors that influence changes in
breathing frequency. Based on the answer analysis, 25 students received a score of 0
because they did not respond to the question. A total of 11 students received a score of 1
for identifying one factor, while 1 student received a score of 2 for identifying and
explaining three factors. These factors demonstrate students’ ability to analyze a problem
from different perspectives, as each factor represents distinct conditions, causes, and
effects. This question assesses students' ability to approach problems from multiple
perspectives; however, many students provided answers based on a single point of view
without considering other factors. Although one student successfully identified and
explained three factors affecting breathing frequency during exercise, the majority
struggled to present diverse perspectives.

Based on the results of the CTS, the flexibility indicator falls into the "less creative"
category. This is evident from the fact that most students did not provide diverse answers
from different perspectives and struggled to interpret the graphical images presented. This
contradicts the expected flexibility behavior, which involves analyzing a problem from
multiple perspectives and generating various interpretations of an image, story, or scenario
(Setyawan, 2019), As a result, students should be able to produce varied ideas and
consider problems from multiple viewpoints. This finding aligns with research by Sari et
al., (2023) which indicates that low flexibility reflects students' limited ability to examine
and evaluate issues from diverse perspectives. One contributing factor is the lack of
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material comprehension, highlighting the need for in-depth learning to enable students to
generate diverse yet conceptually sound ideas. Furthermore, research by Ali et al. (2023)
suggests that low flexibility is attributed to students' difficulties in adapting to changes or
new situations, preventing them from considering multiple possibilities in learning and
everyday life.

To enhance CTS in the flexibility indicator, it is essential to implement learning
strategies that encourage material exploration and theoretical discovery to deepen
students’ understanding and problem-solving abilities (Handayani et al., 2021).
Additionally, students should be trained to adapt to changes or new situations (Bayley,
2022). One effective approach is exploration-based learning and problem-solving, such as
the use of interactive learning media, which has been proven to enhance flexible thinking
(Zebua, 2025). Similarly, research by Yolanda et al., (2021) confirms that interactive
learning media significantly improve CTS, including flexibility. These media facilitate a
deeper understanding of concepts through engaging visualizations, context-based
exercises, and immediate feedback (Panda & Principal 2024), allowing students to generate
diverse yet conceptually accurate ideas (Suchyadi & Suharyati 2021). Additionally,
research by Isaeva et al. (2025) indicates that dynamic learning experiences provided by
interactive media help students adapt to various new situations. This is further supported
by the findings of Blyznyuk & Kachak (2024) which suggest that adaptability fosters
independent thinking and enhances dynamic learning experiences, enabling students to
analyze problems from multiple perspectives. Thus, the implementation of interactive
learning media not only improves material comprehension but also trains students to think
more flexibly, adapt to changes, and approach problems from various perspectives in both
learning and real-life contexts.

Originality is related to novelty, meaning that the ideas expressed are genuinely new or
different from most people's (Nada & Sari, 2022). In this study, there are two questions in
the originality category, specifically questions 5 and 6. Presented with a story and
accompanying questions, students are asked to generate unique and distinct answers
compared to their peers. This aligns with Munandar (2014) statement that the originality
indicator refers to unusual responses, distinct from others, and rarely given by most
people. The following is an analysis of the originality indicator based on students'
responses.

5.. Didi dan keluarganya sedang makan malam di sebuah cafe & resto. Setelah makan, ayahnya mulai
merokok di dalam area cafe & resto tersebut. Didi tidak melihat adanya larangan merokok dan melihat
ada asbak yang disediakan di atas meja. Namun ia melihat ada pengunjung lain dalam keadaan hamil
sedang makan di meja sebelah keluarga Didi. Jika anda adalah Didi, apa yang anda lakukan untuk
mengatasi situasi ini namun tetap menghargai ayah anda yang perokok aktif?

Sodc’  aueu  menedor owedh | sada ool Memekllcon Rokounya  Dan

..........................................................................................................................

..........................................................................................................................

............................................................................................................................

.........................................................................................................................

Figure 5. Student answers to question number 5 originality indicator

Figure 5 presents question number 5 along with one student’s answer. In this
question, a short story related to smoking habits in public environments is provided.
Students are then asked to propose efforts to maintain health in everyday situations. Based
on the answer analysis, 2 students received a score of 0 because they did not respond to
the question. A total of 21 students received a score of 1 for proposing only one effort to
maintain health. Meanwhile, 14 students received a score of 2 for suggesting two efforts,
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and none received a score of 3. For this question, students were given the freedom to
answer based on their ideas, allowing them to provide unique responses. However, some
students still gave similar answers, failing to demonstrate originality.

6. Budi sedang mendaki gunung bersama empat orang temannya. Di tengah perjalanan menuju puncak,
mereka memutuskan untuk beristirahat. Ketika kembali melanjutkan pendakian, salah satu teman tiba-
tiba mengalami sesak napas. Berikan sebanyak mungkin tindakan atau upaya yang harus dilakukan
Budi dan teman lainnya untuk melakukan pertolongan pertama dan menstabilkan kondisi temannya!

....................................................................................................................

........................................................................................................................

............................................................................................................................

...........................................................................................................................

Figure 6. Student answers to question number 6 flexibility indicator

Figure 6 presents question number 6 along with one student’s answer. In this
question, a short story is provided about experiencing shortness of breath while climbing
a mountain. Students are then asked to propose efforts to address this respiratory system
disorder. Based on the analysis of the responses, 5 students received a score of 0 because
they did not answer the question. A total of 6 students scored 1 for formulating only one
effort, while 9 students scored 2 for suggesting two efforts. Meanwhile, 17 students
received a score of 3 because they formulated three or more efforts to treat the respiratory
system disorder. The majority of students were able to understand the given story and
respond according to the question’s directive, which was to propose initial treatment efforts
for individuals experiencing shortness of breath. Most students confidently expressed their
ideas, resulting in varied yet conceptually correct answers, which reflects originality.
However, some students' responses were still similar.

Based on the results of the CTS test above, the originality indicator falls into the
less creative category, despite achieving the highest score range. This is evidenced by the
fact that most students provided different responses when faced with a problem. This aligns
with the statement of Nada & Sari (2022), which emphasizes that originality requires
strong character to generate answers that differ from others. Originality can be assessed
based on whether students’ responses are distinct and conceptually accurate. The findings
of this study demonstrate originality as described by Setyawan (2019) namely the ability
to generate new and unconventional answers, as well as to combine elements in unique
ways. Research conducted by Ning et al., (2020) also indicates that students fall into the
quite creative category for the originality indicator, as they can analyze problems relevant
to their surroundings due to their interest in the topic. As a result, they can provide diverse
answers.

To enhance students’ originality, learning strategies that foster creativity and
independent thinking are essential. One effective approach is problem-based learning
(PBL). This is supported by the study of Sahada & Febriani (2025) which demonstrates
that PBL enhances originality by encouraging students to actively engage in problem-
solving and confidently propose unique ideas. Real-world problems stimulates students to
generate alternative solutions rather than relying solely on conventional answers.
Furthermore, creating a learning environment that supports free expression and values
every idea can boost students’ confidence in presenting their unique thoughts. The findings
of Fitriah et al. (2022) highlight that brainstorming techniques in class discussions help
students develop new ideas without fear of making mistakes. Teachers can further
strengthen originality by providing open-ended questions that allow for multiple correct
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answers, thereby encouraging students to think outside the box when formulating solutions
(Monrat et al., 2022). By implementing these strategies, students' originality can be
cultivated, ultimately enhancing their creativity in analyzing and solving problems
innovatively.

Elaboration is related to the activity of developing ideas in a more detailed form
concerning the problem or question given (Nada & Sari, 2022). In this study, there are two
elaboration category questions: numbers 7 and 8. A story is presented in the form of a
problem, and students are asked to formulate solutions and problem-solving strategies in
detail. This aligns with Munandar (2014) statement that the elaboration indicator involves
the development, addition, enrichment, detailing, and expansion of an idea. The following
is an analysis of elaboration indicators based on students' answers.

7. Ada beberapa kasus kematian yang disebabkan oleh keracunan gas karbon monoksida (CO) yang
terhirup. Jelaskan bagaimana karbon monoksida dapat menyebabkan keracunan hingga kematian jika
dianalisis dari proses pernapasan dan peredaran darah!

loww  Logka  Sama , damh_lean l/\'\e_r'\bnluawc;o:. don Oz lenau.

..................................................................
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Figure 7. Student answers to question number 7 elaboration indicator

Figure 7 shows question number 7 and the answer of one of the students. In
question number 7, a problem is presented, and students are directed to describe the
relationship between the carbon monoxide content in the blood and the respiratory
process. One of the causes of carbon monoxide content in the blood is smoking or inhaling
smoke. There are three key answer points: the process of Oz and CO being inhaled, the
binding of Oz and CO in the blood, and the impact of CO on the body. Based on the answer
analysis, 34 students received a score of 0 because they did not answer the question. A
total of 2 students received a score of 2 because they could describe one point of the
answer in detail and precisely. One student received a score of 2 because they could
describe two answer points in detail and precisely. This question emphasizes the
development of ideas and theories, so the more detailed the answer, the more it aligns
with elaboration behavior. However, the majority of students can provide detailed ideas,
even though they are not optimal.

8. Rina adalah teman dekatmu dan didiagnosisi menderita asma karena alergi debu. Setiap kali terpapar
debu, Rina mengalami batuk, sesak napas, dan dada terasa berat. Hal tersebut dikarenakan dinding
saluran pernapasannya mengalami pembengkakan. Sebagai teman yang peduli, buatlah rencana
perawatan secara rinci yang membantu Rina mencegah kambuhnya serangan asma tersebut!
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Figure 8. Student answers to question number 8 elaboration indicator

Pinareswati et al.: Analysis of Creative Thinking Skill Profiles and Learning..... |325



Figure 8 shows question number 8 and the answer from one of the students. In
question number 8, a short story is presented, and students are directed to describe the
steps to prevent the recurrence of asthma attacks. Based on the analysis of the answers,
15 students received a score of 0 because they did not answer the question. A total of 10
students received a score of 1 because they were able to describe one preventive step. A
total of 7 students received a score of 2 for describing two preventive steps. Five students
received a score of 3 for being able to describe three or more preventive steps. This
elaboration question emphasizes developing and elaborating on an existing idea. The
majority of students have difficulty elaborating answers in depth, although some students
can provide detailed and correct answers.

Based on the results of the CTS test above, the elaboration indicator falls into the
uncreative category and is the aspect with the lowest score in students' CTS. This is evident
from the inability of students to provide the correct answer, develop existing ideas, and
explain answers in detail. This condition contradicts the elaboration behavior according to
Setyawan (2019) which involves developing or describing an existing idea, adding or
specifying details of an object or idea, and improving the quality of the idea. Research
conducted by Aryanti et al. (2021) also shows that the elaboration indicator remains
underdeveloped, as students have not been able to provide detailed answers and solutions
to problems. In addition, difficulty in understanding the material is one of the obstacles
that hinder students in solving problems (Sari et al., 2023). Therefore, students need
more time to detail the answers or ideas they put forward (Ali et al., 2023).

To improve elaboration in CTS, it is necessary to apply appropriate learning
strategies, such as scaffolding and the use of interactive media. Research by Ernawati &
Sari (2022) showed that scaffolding can improve CTS, particularly in the elaboration
aspect. This strategy provides gradual guidance to students in analyzing and processing
information so that it can be constructed into more detailed alternative ideas. Scaffolding
also helps students in developing ideas by providing triggering questions, concrete
examples, and directions that stimulate deeper thinking (Al Mamun & Lawrie, 2024). In
addition, the use of interactive media equipped with images, videos, animations, and
simulations can increase students' learning motivation. Research by Awaly et al. (2023)
showed that interactive learning media positively contributed to the improvement of CTS.
This media received positive responses from students because it supports both online and
offline learning and is equipped with attractive visual and audio elements. Learning through
this interactive media allows students to explore the material more deeply. With the
combination of scaffolding strategies and interactive media, students are encouraged to
think more broadly, develop ideas in more detail, and improve their ability to explain and
elaborate on an idea.

Results of Students’ Response to Biology Learning

Students responded to a biology learning questionnaire at school. The questionnaire
included 10 closed-ended statements, with answer criteria ranging from 1 (strongly
disagree), 2 (disagree), 3 (agree), to 4 (strongly agree). The following are the students'
responses to the biology materials, their CTS, and the biology learning experience at
school.

Statement 1 "I feel that biology is an interesting subject to learn” received a positive
response from all students. Subudi (2023) observations show that biology subjects are
interesting material for students, but often students seem less interested in the material
being studied. According to Jayawardana & Gita (2020) biology is the study of living things
with all the interactions that occur in their environment. Biology learning seems difficult
and a lot of memorization, but is interesting, fun, can be practiced, and is useful in
everyday life. Biology can be learned textually and contextually with innovations such as
the use of technology so that it can increase motivation and interest in learning biology,
encourage active students, and make learning more meaningful.
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Tabel 4. Student’s Response to Biology Learning and CTS at School
Student’s Response

No. Statement S’Frongly Disagree Agree Storngly
Disagree (%) (%) Agree
(%) (%)
1. I feel that biology is an interesting O 0 73 27
subject to learn
2. I feel that respiratory system material 0 5.4 75.6 19
is an easy-to-understand
3. Biology learning activities with 0 0 51.3 48.7

practicum make it easier to understand
and remember the material learned

4, I feel that technology-based learning 0 19 62 19
strategies make it easier for me to
remember and understand biological
material

5. I apply the method with pictures and 2.7 16.2 56.8 24.3
colors when learning biology material

6. I find it difficult to answer questions 2.7 10.8 75.7 10.8
with more than one answer

7. I am able to provide answers to O 29.8 67.5 2.7
questions that are diverse or varied

8. I am able to interpret the meaning of 0 21.6 73 5.4
pictures, stories, and problems

9. I find it difficult when I give a new 2.7 29.7 67.6 0
answer that is different from the usual
one

10. I find it difficult to answer questions in 5.4 32.5 51.3 10.8
detail

Statement 2 "I feel that respiratory system material is an easy-to-understand”
received a majority of positive responses from students, although some disagreed. This
indicates that students experience difficulties in understanding the material.
Simangunsong (2021) research shows the level of difficulty in learning biology, especially
respiratory system material in high school students, namely explaining the structure and
function of respiratory organs (high difficulty), analyzing respiratory mechanisms, capacity,
and frequency of breathing (high difficulty), explaining the exchange process of oxygen
and carbon dioxide (very high), and analyzing abnormalities and respiratory organs
(moderate).

Statement 3 “Biology learning activities with practicum make it easier for me to
understand and remember the material learned” received a positive response from all
students. According to Nurjamilah et al. (2020) biological material, especially the
respiratory system, discusses complex mechanism processes and involves various organs
in carrying out their functions, so it is quite difficult to understand and requires learning
with other methods besides lectures and discussions. Putri et al. (2020) research shows
that practicum provides a deep learning experience and increases understanding of the
respiratory system material learned by students. Through practicum, students can apply
theory directly which strengthens conceptual understanding and facilitates students to be
actively involved during learning

Statement 4 "I feel that technology-based learning strategies make it easier for me
to remember and understand biological material” received a majority of positive responses
from students. Biology learning can be combined with various technologies and applications
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so that learning becomes more interesting, fun, modern, and sophisticated (Jayawardana
and Gita 2020). An example of the use of technology in learning is e-books. The results of
Romayanti et al., (2020) show that electronic books facilitate the learning process, the
material is clear and easy to understand, and the presence of videos is very helpful for
independent learning. Students can build understanding, generate many ideas, find many
solutions to problems, and detail answers. Thus, it can train CTS.

Statement 5 "I apply the method with pictures and colors when learning biology
material” received a positive response from most students. However, some students
disagreed. This shows the different learning styles of learners. Research by Ningsih et al.,
(2022) shows that each student has their learning style in Biology lessons. Students who
have a visual learning style will find it easier to understand information through practice
questions, assignments, pictures, and videos. Students with an auditorial learning style
tend to easily understand information through lectures and discussions. While students
with kinesthetic learning styles find it easier to understand information if they are involved
in hands-on activities. Most students agree with the application of note-taking methods
with pictures and colors when studying biology, this shows that the majority of students
have a visual learning style. According to Widiyono (2021) taking notes by combining
colors, symbols, shapes, and so on presents a visualization of material that can make it
easier for the brain to absorb and remember the information received.

Statement 6 "I find it difficult to answer questions with more than one answer”
received a positive response from most students, but there were some students who gave
a negative response. This statement leads to fluency in CTS, which represents the ability
of students to generate many ideas and answers related to problems and questions in a
short time (Sugiyanto et al., 2018), accompanied by reasons and correct (Widiastuti et al.,
2021). The majority of students do not find it difficult to provide more than one answer,
but there are students who find it difficult and have not been able to provide more than 1
answer or idea. In line with the results of the CTS test in Table 3, the fluency indicator
which gets the less creative category, most students only give 1 answer correctly, although
there are some students who give more than 3 answers correctly. The results of Widiastuti
et al., (2021) show that in the fluency indicator, the higher the fluency skills of students,
the answers given will be coherent, accompanied by correct reasons, and provide diverse
answers.

Statement 7 "I am able to provide answers to questions that are diverse or varied”
shows that the majority of students agree, but there are some students who disagree. This
question leads to flexibility in CTS, representing the ability of students to generate many
ideas and approaches in answering questions (Sugiyanto et al., 2018). The majority of
students felt able to provide diverse or varied answers. The flexibility indicator of students
is in the less creative category because most students cannot provide answers based on
different and varied points of view. According to Nada & Sari (2022) flexibility is related to
fluency. The more ideas, ideas, or alternative answers given to answer the problem, the
more likely the answers given are different points of view, and different from the general
answer, but still conceptually correct.

In statement 8 “I am able to interpret the meaning of a picture, story, and
problems” shows the majority of students agree, but there are some students who
disagree. This statement leads to flexibility in CTS, students can provide various
interpretations of a picture, story, or problem (Setyawan, 2019). The majority of students
feel able to interpret the meaning of existing images, stories, or problems. However, it is
not in line with the results of the CTS test in Table 3, in the flexibility indicator students
are in the less creative category. In question number 3, only 17 students (46%) were able
to understand the meaning of the graphs and statements presented, so they were able to
provide answers from various points of view correctly. The test results are not in line with
the results of the students' questionnaire. According to Sari et al., (2023) a low flexibility
indicator shows the weak skills of students to see and consider things from various points
of view.
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Statement 9 "I find it difficult when I give a new answer that is different from the
usual one” some students gave positive responses, but some gave negative responses.
This statement leads to originality in CTS, students can come up with ideas or answers
that are new, different from existing ones, and conceptually correct (Nada & Sari, 2022).
The majority of students feel that they have no difficulty providing answers that are new
and different from the usual ones, in line with the results of the CTS test in Table 3. Most
students can provide new answers based on their ideas and ideas, but there are still the
same answers found between sitting participants. According to Sugiyanto et al., (2018)
originality can be achieved if students are accustomed to practicing thinking with different
points of view so that they can produce ideas, answers, or ideas that are new and different
from existing ones.

Statement 10 "I find it difficult to answer questions in detail” shows the majority of
students agree, but some students disagree. This statement leads to elaboration in CTS,
namely developing ideas based on supporting information or references, so as to provide
detailed answers (Nada & Sari, 2022). The majority of students did not find it difficult to
answer questions in detail, but 37.9% found it difficult. In the elaboration indicator,
students are in the uncreative category, because the majority of students cannot provide
detailed answers and develop existing ideas. According to Sari et al. (2023) the elaboration
indicator is low because the students' understanding is still lacking and have not maximized
understanding.

The results of the overall analysis show that students' CTS in learning biology,
especially in respiratory system material, still need improvement. Based on the CTS test,
the elaboration indicator is categorized as not creative, the flexibility and fluency indicators
are categorized as less creative, and the originality indicator is categorized as quite
creative. This condition indicates that students struggle to develop ideas, process
information flexibly, and elaborate on ideas in depth, especially when faced with a problem.
Sari et al. (2023) revealed that CTS are influenced by learning models and student
motivation. Therefore, a more innovative learning approach is needed to increase students'
engagement and understanding in the learning process.

E-Book Recommendations to Improve CTS

Biology learning can be integrated with technology and the internet to create a
more engaging, enjoyable, modern, and innovative learning experience (Jayawardana &
Gita 2020). Technological advancements are one of the key success factors in learning,
particularly through the use of digital applications and platforms that facilitate
communication, material delivery, learning activities, and digital assessment (Rajagukguk
& Hasanah 2023). One form of technology application in biology learning is e-books, which
serve as digital learning media to enhance students' conceptual understanding and CTS.

An e-book is a type of book in digital format that can be accessed anytime and
anywhere through electronic devices (Hendra et al., 2023). Alshehri (2024) literature study
indicates that e-books can improve students' CTS and conceptual understanding, as
evidenced by the following research findings. Tang et al. (2022) research shows that e-
books not only function as learning resources but also enhance students' CTS. Similarly
Cahyanti (2021) research confirms that e-books integrated with creative thinking
indicators fluency, flexibility, originality, and elaboration contribute to developing and
strengthening students' creative thinking abilities. Furthermore, Fadlilah et al. (2023)
research revealed that well-designed e-books can train CTS across various indicators.
Regarding the fluency and flexibility indicators, students can develop ideas in the form of
answers and questions, view a problem from multiple perspectives, and apply different
thinking approaches based on videos, stories, or problems presented in the e-book. In
terms of originality, learners are encouraged to generate new and innovative ideas due to
increased curiosity during the learning process. Meanwhile, in the elaboration indicator,
learners can explore new possibilities in greater depth without certain limitations, allowing
them to expand and refine their ideas.
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E-books are interactive media that support more effective, communicative, and
collaborative learning. Research by Saripudin et al. (2022) shows that e-books receive
positive feedback from students, particularly Generation Z, who prefer digital-based
learning with audio, animation, and infographic features. The use of e-books as part of
digital technology enables students to better understand biological concepts and develop
reasoning skills for problem-solving. Additionally, e-books can be integrated with virtual
labs actively engaging learners and fostering CTS (Rifa’i & Hasanah 2022). Features such
as guiding questions, concrete examples, and instructional prompts in e-books (Clinton-
Lisell et al., 2023) can help learners analyze, process information, and solve problems
(Ernawati & Sari 2022). The elements in e-books can be tailored to fluency, flexibility,
originality, and elaboration indicators (Sonia et al., 2024). Therefore, e-books can serve
as an innovative solution in technology-based biology learning, optimizing students'
intellectual development.

Conclusion

Based on data analysis, it is concluded that students' CTS in Gresik, particularly in
biology, specifically in the respiratory system material, remain low. The CTS for the fluency
and flexibility indicators are categorized as less creative, the originality indicator as
moderately creative, and the elaboration indicator as not creative. The elaboration
indicator received the lowest score, while the originality indicator received the highest. This
study indicates a positive student response to technology-based biology learning,
recommending interactive learning media such as e-books to enhance CTS. Consequently,
students can better understand concepts and actively engage in learning activities, such
as gathering information, asking and answering questions, considering different
perspectives, generating new ideas, or developing existing ones in detail. Future research
is expected to involve a larger sample and implement e-books in learning to further
improve CTS.

Acknowledgement

Thanks to the lecturers of the Faculty of Mathematics and Natural Sciences
Education, State University of Surabaya who have guided the research, teachers and
students at one of the high schools in Gresik Regency who are willing to be the target and
support the research.

References

Abdullah K., Jannah, M., Aiman, U., Hasda, S., Faradilla, Z., Tagwin, M., Ardiawan, K. N.,
& Sari, M.E. 2022. Metodologi Penelitian Kuantitatif. Yayasan Penerbit Muhammad
Zaini, Pidie.

Ali, A., Palennari, M., Muis, A., & Jabbar, A. 2023. Profile of critical and creative thinking
skills of students of Biology Education Study Program of UIN Alaudin Makassar: Needs
analysis development of Stillali model. Lentera Pendidikan : Jurnal IImu Tarbiyah dan
Keguruan, 26(2):331-342. https://doi.org/10.24252/1p.2023v26n2i8

Al Mamun, M.A., & Lawrie, G. 2024. Cognitive presence in learner-content interaction
process: The role of scaffolding in online self-regulated learning environments. Journal
of Computers in Education, 11(3):791-821. https://doi.org/10.1007/s40692-023-
00279-7

330 | Jurnal Pendidikan Sains Indonesia (Indonesian Journal of Science Education), 13(2), p.316-335, (2025)


https://doi.org/10.24252/lp.2023v26n2i8
https://doi.org/10.1007/s40692-023-00279-7
https://doi.org/10.1007/s40692-023-00279-7

Alshehri, S.M. 2024. The E-books and students’ mathematics performance: a qualitative
systematic review. Pdginas de Educacién, 17(2):1-22. https://doi.org/10.22235/
pe.v17i2.3479

Aryanti, Y., Afandi, Wahyuni, E.S., & Putra, D.A. 2021. Torrance creative thinking profile
of senior high school students in biology learning: preliminary research. Journal of
Physics: Conference Series, 1842(1):12080,1-7. https://doi.org/10.1088/1742-
6596/1842/1/012080

Awaly, M.A., Sinaga, P., & Hasanah, L. 2023. The effectiveness of multiple representation
electronic book design in improving critical thinking skills and creative thinking skills
of high school students. European Modern Studies Journal, 7(3):169-182.
https://doi.org/10.59573/emsj.7(3).2023.17

Bayley, S.H. 2022. Learning for adaptation and 21st-century skills: Evidence of pupils’
flexibility in Rwandan primary schools. International Journal of Educational
Development, 93:102642. https://doi.org/10.1016/j.ijedudev.2022.102642

Blyznyuk, T. & Kachak, T. 2024. Benefits of interactive learning for students’ critical
thinking skills improvement. Journal of Vasyl Stefanyk Precarpathian National
University, 11(1):94-102. https://doi.org/10.15330/jpnu.11.1.94-102

Cahyanti, A.D. 2021. Pengembangan E-Book Ensiklopedia Serangga dengan Strategi Mind-
Mapping untuk Melatih Keterampilan Berpikir Kreatif Siswa Kelas X SMA. Thesis,
Universitas Negeri Surabaya, Surabaya.

Clinton-Lisell, V., Seipel, B., Gilpin, S., & Litzinger, C. 2023. Interactive features of e-texts’
effects on learning: A systematic review and meta-analysis. Interactive Learning
Environtments 31(6):3728-3743. https://doi.org/10.1080/10494820.2021.1943453

Dawana, I.R. & Setiani, R. 2022. E-Book learning research in physics education during the
last five years: A review and bibliometric study. In: Journal of Physics: Conference
Series, 2392(1):12016, 1-12. https://doi.org/10.1088/1742-6596/2392/1/012016

Ernawati, E. & Sari, T.M. 2022. Implementation of free inquiry approach based on blended
learning on creative thinking and student collaboration skills. Journal of Biological
Education Indonesia (Jurnal Pendidikan Biologi Indonesia), 8(3):216-225.
https://doi.org10.22219/jpbi.v8i3.22254

Fadlilah, A.M., Nur, S.H., & Arip, A.G. 2023. Modul flipbook pada materi interaksi makhluk
hidup untuk meningkatkan keterampilan berpikir kreatif dan hasil belajar siswa. Jurnal
Educatio, 9(4):1884-1891. https://doi.org/10.31949/educatio.v9i4.5757

Fitriah, F., Nuraida, I., & Amalia, L. 2022. The use of brainstorming technique in increasing
student confidence in english speaking skills at SMAN 4 Kota Serang. English
Education, Linguistics, and Literature Journal, 1(2):87-95. https://doi.org/10.32678/
ell.v1i2.6560

Handayani, S.A., Rahayu, Y.S., & Agustini, R. 2021. Students’ creative thinking skills in
biology learning: fluency, flexibility, originality, and elaboration. Journal of Physics:
Conference Series, 1474(1):012040,1-11. https://doi.org/10.1088/1742-6596/1747/
1/012040

Pinareswati et al.: Analysis of Creative Thinking Skill Profiles and Learning..... |331


https://doi.org/10.22235/%20pe.v17i2.3479
https://doi.org/10.22235/%20pe.v17i2.3479
https://doi.org/10.1088/1742-6596/1842/1/012080
https://doi.org/10.1088/1742-6596/1842/1/012080
https://doi.org/10.59573/emsj.7(3).2023.17
https://doi.org/10.1016/j.ijedudev.2022.102642
https://doi.org/10.15330/jpnu.11.1.94-102
https://doi.org/10.1080/10494820.2021.1943453
https://doi.org/10.1088/1742-6596/2392/1/012016
https://doi.org10.22219/jpbi.v8i3.22254
https://doi.org/10.31949/educatio.v9i4.5757
https://doi.org/10.32678/%20ell.v1i2.6560
https://doi.org/10.32678/%20ell.v1i2.6560
https://doi.org/10.1088/1742-6596/1747/%201/012040
https://doi.org/10.1088/1742-6596/1747/%201/012040

Hasbiyati, H., Sudiarti, D., & Hikamah, S.R. 2019. The effectiveness of using smartphone-
based e-book in increasing students’ learning outcomes in science learning. IOP
Conference Series: Earth and Environmental Science, 243(1):012071,1-9.
https://doi.org/10.1088/1755-1315/243/1/012071

Hendra Afriyadi, H., Tanwir, Hayati, N., Supardi, Laila, S.N., Prakasa, Y.F., Hasibuan,
R.P.A., & Asyhar, A.D.A. 2023. Media Pembelajaran Berbasis Digital (Teori & Praktik).
PT. Sonpedia Publishing Indonesia, Jambi.

Hikmaturrosyidah, N. & Racmadiarti, F. 2022. The development of interactive e-book based
on multiple intelligences ecosystem topic to train creative thinking skills. Journal of
Biology Education, 11(1):89-101. https://doi.org/10.15294/jbe.v11i1.55256

Isaeva, R., Karasartova, N., Dznunusnalieva, K., Mirzoeva, K., & Mokliuk, M. 2025.
Enhancing learning effectiveness through adaptive learning platforms and emerging
computer technologies in education. Jurnal Ilmiah IImu Terapan Universitas Jambi,
9(1):144-160. https://doi.org/10.22437/jiituj.v9i1.37967

Jayawardana, H.B.A., & Gita, R.S.D. 2020. Inovasi Pembelajaran Biologi di Era Revolusi
Industri 4.0. Prosiding Seminar Nasional Biologi di Era Pandemi covid-19, 6(1):8-66.
https://doi.org/10.24252/psb.v6i1.15544

Joynes, C., Rossignoli, S., & Amonoo-Kuofi, E.F. 2019. 21st Century Skills: Evidence of
Issues in Definition, Demand and Delivery for Development Contexts. Institute of
Development Studies, Brighton.

Kaeophanuek, S., and Chookerd, N. 2021. A development of the flipped learning model
using the critical inquiry process to enhance research skills. International Journal of
Interactive Mobile Technologies, 15(3):70-83. https://doi.org/10.3991/ijim.v15i03.
17905

Kemenkes. 2023. Polusi Udara Sebabkan Angka Penyakit Respirasi Tinggi. Kementerian
Kesehatan, accessed 11 August 2024, <https://sehatnegeriku.kemkes.go.id/baca/
rilis-media/20230404/2642721/polusi-udara-sebabkan-angka-penyakit-respirasi-

tingqgi/>

Komalasari, R.N.A., Ibrohim, I. and Listyorini, D. 2024. Creativity in Biology: The Impact
of Problem-Oriented Project Based Learning on High School Students. Journal of
Biological Education Indonesia (Jurnal Pendidikan Biologi Indonesia), 10(2): 555-562.
https://doi.org/10.22219/jpbi.v10i2.32497

Kristiyan, C., Sumarno, & Dwijayanti, I. 2023. Pengaruh model pembelajaran mind
mapping dan model pembelajaran inkuiri terhadap kemampuan berpikir kreatif pada
peserta didik kelas IV di Sekolah Dasar Kabupaten Demak. Khirani: Jurnal Pendidikan
Anak Usia Dini, 1(2):123-137. https://doi.org/10.47861/khirani.v1i2.284

Monrat, N., Phaksunchai, M., & Chonchaiya, R. 2022. Developing students’ mathematical
critical thinking skills using open-ended questions and activities based on student
learning preferences. Education  Research  International, 2022(1):1-11.
https://doi.org/10.1155/2022/3300363

Muliardi. 2023. Mengembangkan kreativitas dan karakter bangsa melalui kurikulum
merdeka di Madrasah. Takuana: Jurnal Pendidikan, Sains, dan Humaniora, 2(1):1-12.
https://doi.org/10.56113/takuana.v2il.68

332 | Jurnal Pendidikan Sains Indonesia (Indonesian Journal of Science Education), 13(2), p.316-335, (2025)


https://doi.org/10.1088/1755-1315/243/1/012071
https://doi.org/10.15294/jbe.v11i1.55256
https://doi.org/10.22437/jiituj.v9i1.37967
https://doi.org/10.24252/psb.v6i1.15544
https://doi.org/10.3991/ijim.v15i03.%2017905
https://doi.org/10.3991/ijim.v15i03.%2017905
https://sehatnegeriku.kemkes.go.id/baca/%20rilis-media/20230404/2642721/polusi-udara-sebabkan-angka-penyakit-respirasi-tinggi/
https://sehatnegeriku.kemkes.go.id/baca/%20rilis-media/20230404/2642721/polusi-udara-sebabkan-angka-penyakit-respirasi-tinggi/
https://sehatnegeriku.kemkes.go.id/baca/%20rilis-media/20230404/2642721/polusi-udara-sebabkan-angka-penyakit-respirasi-tinggi/
https://doi.org/10.22219/jpbi.v10i2.32497
https://doi.org/10.47861/khirani.v1i2.284
https://doi.org/10.1155/2022/3300363
https://doi.org/10.56113/takuana.v2i1.68

Munandar, U. 2014. Pengembangan Kreativitas Anak Berbakat. PT. Rineka Cipta, Jakarta.

Nada, E.I. & Sari, W.K. 2022. Analysis of student’s creative thinking ability based on gender
perspective on reaction rate topic. Jurnal Pendidikan Sains Indonesia, 10(1):138-150.
https://doi.org/10.24815/jpsi.v10i1.23064

Nasution, N.E.A., Al Muhdhar, M.H.I., Sari, M.S., & Balgis. 2023. Relationship between
critical and creative thinking skills and learning achievement in biology with reference
to educational level and gender. Journal of Turkish Science Education, 20(1):66-83.
https://doi.org/10.36681/tused.2023.005

Ning, D.R., Roshayanti, F., & Siswanto, J. 2020. Profil literasi sains dan berpikir kreatif
siswa SMP Negeri 11 Pekalongan. Jurnal Edukasi Matematika dan Sains, 8(2):150-
156. https://doi.org/10.25273/jems.v8i2.6905

Ningsih, D.U., Agustina, H., & Sulistiyowati, T.I. 2022. Gaya belajar siswa dan motivasi
belajar biologi siswa kelas XII MIPA 6 di SMAN 7 Kota Kediri. Seminar Nasional Sains,
Kesehatan, dan Pembelajaran, 2(1):112-115. https://doi.org/10.29407/seinkesjar.
v2i1.3003

Nurjamilah, I.P., Ukit, & Muttaqgin, M. 2020. Kemampuan berpikir kreatif siswa pada sistem
pernapasan melalui penerapan team game turnamen (TGT) berbantu monopoli.
BioEdUIN: Jurnal Program Studi Pendidikan Biologi, (10)2:41-49. https://doi.org/10.
15575/bioeduin.v10i2.12088

OECD. 2024. PISA 2022 Results (Volume III): Creative Minds, Creative Schools. OECD
Publishing, Paris.

Panda, R. & Principal, M.B. 2024. Human computer interaction strategies for effective
digital learning experiences: from classroom to screen. International Journal of
Scienfific Research in Engineering and Management, 8(9):1-13. https://doi.org/10.
55041/1JSREM37370

Pham, V.P.H. 2021. The effects of collaborative writing on students’ writing fluency: An
efficient framework for collaborative writing. Sage Open 11(1):1-11. https://doi.org/
10.1177/2158244021998363

Putri, M.D., Anggraeni, S., & Supriatno, B. 2020. Analisis Kegiatan Praktikum Biologi SMA
Materi Sistem Pernapasan Manusia. Biodik: Jurnal Ilmiah Pendidikan Biologi,
6(3):290-301. https://doi.org/10.22437/bio.v6i3.9454

Rajagukguk, K.P. & Hasanah, N. 2023. Pengembangan model digitalisasi perangkat
pembelajaran untuk mengoptimalkan pemanfaatan teknologi dalam pembelajaran.
Jurnal Sintakis: Pendidikan Guru Sekolah Dasar, IPA, IPS dan Bahasa Inggris, 5(2):11-
20. https://doi.org/10.55263/sintaksis.v5i2.488

Riduwan. 2015. Skala Pengukuran Variabel-Variabel Penelitian. Alfabeta, Bandung.

Rifa’i, M.R. & Hasanah, R. 2022. Development of a mobile learning e-book on islamic
integrated human circulatory system for class VIII SMP/MTs Students. Bioeducation
Journal, 6(1):20-32. https://doi.org/10.24036/bioedu.v6i1.364

Pinareswati et al.: Analysis of Creative Thinking Skill Profiles and Learning..... 1333


https://doi.org/10.24815/jpsi.v10i1.23064
https://doi.org/10.36681/tused.2023.005
https://doi.org/10.25273/jems.v8i2.6905
https://doi.org/10.29407/seinkesjar.%20v2i1.3003
https://doi.org/10.29407/seinkesjar.%20v2i1.3003
https://doi.org/10.%2015575/bioeduin.v10i2.12088
https://doi.org/10.%2015575/bioeduin.v10i2.12088
https://doi.org/10.%2055041/IJSREM37370
https://doi.org/10.%2055041/IJSREM37370
https://doi.org/%2010.1177/2158244021998363
https://doi.org/%2010.1177/2158244021998363
https://doi.org/10.22437/bio.v6i3.9454
https://doi.org/10.55263/sintaksis.v5i2.488
https://doi.org/10.24036/bioedu.v6i1.364

Romayanti, C., Sundaryono, A., & Handayani, D. 2020. Pengembangan e-modul kimia
berbasis kemampuan berpikir kreatif dengan menggunakan kvisoft flipbook maker.
Jurnal Pendidikan dan Ilmu Kimia, 4(1):51-58. https://doi.org/10.33369/atp.v4il.
13709

Rosyidah, I. & Rahayu, Y.S. 2022. Pengembangan e-book interaktif berorientasi contextual
teaching and learning untuk melatihkan keterampilan berpikir kreatif pada materi
pertumbuhan dan perkembangan tumbuhan. Berkala Ilmiah Pendidikan Biologi
(BioEdu), 11(1):49-59. https://doi.org/10.26740/bicedu.vi1n1.p49-59

Sahada, N.A. & Febriani, E.A. 2025. Pengaruh model pembelajaran problem based learning
(pbl) terhadap kemampuan berpikir kreatif siswa dalam mata pelajaran sosiologi di
kelas X SMA N 5 Pariaman. Naradidik: Journal of Education and Pedagogy, 4(1):55-
65. https://doi.org/10.24036/nara.v4i1.270

Santi, G.D. 2020. Penerapan metode pembelajaran mind mapping untuk meningkatkan
kemampuan berpikir kreatif siswa pada tema udara bersih bagi kesehatan di kelas V
SD Muhammadiyah 002 Penyasawan. Thesis, Universitas Islam Negeri Sultan Syarif
Kasim Riau, Pekanbaru.

Sari, T.M., Puspika, M., Saparuddin, Ernawati, & Amaliah, N. 2023. Analysis of students’
creative thinking skills in biology subjects at Senior High School 2 Lambandia. BIOMA:
Jurnal Biologi dan Pembelajarannya, 5(1):118-125. https://doi.org/10.31605/bioma.
v5i1.2425

Saripudin, D., Fauzi, W.I., & Nugraha, E. 2022. The development of interactive e-book of
local history for senior high school in improving local wisdom and digital literacy.
European Journal of Educational Research, 11(1):17-31. https://doi.org/10.12973/
eu-jer.11.1.17

Sawu, M.R.F., Sukarso, A.A., Lestari, T.A. and Handayani, B.S. 2023. The effect of STEM
learning in building creative dispositions and creative thinking skills of junior high
school students.  Jurnal  Penelitian  Pendidikan  IPA, 9(8):6219-6229.
https://doi.org/10.29303/jppipa.v9i8.4180

Sedayu, A., Herpratiwi, H., Yulianti, D., & Distrik, I.W. 2024. Impact of OER-assisted
problem-based learning on creative thinking and self-efficacy in physics education.
Qubahan Academic Journal, 4(3):748-762. https://doi.org/10.48161/gaj.v4n3a817

Simangunsong, E.C. 2021. Analisis Kesulitan Belajar Siswa pada Materi Sistem Pernapasan
Manusia di Kelas XI IPA SMA Negeri 3 Pematangsiantar Tahun Pembelajaran
2020/2021. Thesis, Universitas Negeri Medan, Medan.

Siregar, B.H., Kairuddin, Mansyur, A., & Siregar, N. 2021. Development of digital book in
enhancing students’ higher-order thinking skill. Journal of Physics: Conference Series,
1819(1):12046,1-9. https://doi.org/10.1088/1742-6596/1819/1/012046

Sonia, S., Yuliani, Y., & Isnawati, I. 2024. An ESD-oriented e-book based on siwalan of
Tuban to enhance creative thinking skills. Jurnal Pendidikan Biologi Indonesia (JPBI),
10(3):968-975. https://doi.org/10.22219/jpbi.v10i3.35992

Subudi, I.K. 2023. Peningkatan aktivitas dan hasil belajar biologi sebagai dampak
penerapan model discovery learning. Indonesian Journal of Instruction, 4(1):18-29.
https://doi.org/10.23887/iji.v4i1.54410

334 | Jurnal Pendidikan Sains Indonesia (Indonesian Journal of Science Education), 13(2), p.316-335, (2025)


https://doi.org/10.33369/atp.v4i1.%2013709
https://doi.org/10.33369/atp.v4i1.%2013709
https://doi.org/10.26740/bioedu.v11n1.p49-59
https://doi.org/10.24036/nara.v4i1.270
https://doi.org/10.31605/bioma.%20v5i1.2425
https://doi.org/10.31605/bioma.%20v5i1.2425
https://doi.org/10.12973/%20eu-jer.11.1.17
https://doi.org/10.12973/%20eu-jer.11.1.17
https://doi.org/10.29303/jppipa.v9i8.4180
https://doi.org/10.48161/qaj.v4n3a817
https://doi.org/10.1088/1742-6596/1819/1/012046
https://doi.org/10.22219/jpbi.v10i3.35992
https://doi.org/10.23887/iji.v4i1.54410

Suchyadi, Y. & Suharyati, H. 2021. The Use of Multimedia As An Effort To Improve the
Understanding Ability of Basic School Teachers 'Creative Thinking in the Era' Freedom
of Learning. Zahir Publishing, D.I.Yogyakarta.

Sugiyanto, F.N., Masykuri, M., & Muzzazinah, M. 2018. Analysis of senior high school
students’ creative thinking skills profile in Klaten Regency. Journal of Physics:
Conference Series, 1006(1):12038,1-6. https://doi.org/10.1088/1742-6596/1006/
1/012038

Sugiyono. 2015. Metode Penelitian dan Pengembangan Research and Development.
Alfabeta, Bandung.

Tang, C., Mao, S., Naumann, S.E., & Xing, Z. 2022. Improving student creativity through
digital technology products: A literature review. Thinking Skills and Creativity,
44(1):101032. https://doi.org/10.1016/j.tsc.2022.101032

WHO. 2020. Hari Tanpa Tembakau Sedunia 2020. World Health Organization. World Health
Organization, accessed 30 January 2024, <https://www.who.int/indonesia/news/
detail/30-05-2020-pernyataan-hari-tanpa-tembakau-sedunia-2020>

Widia, S. & Sarnita, F. 2020. Berpikir kreatif merupakan bagian terpenting dalam
meningkatkan life skills di era industri 4.0. Jurnal PIPA: Pendidikan IImu Pengetahuan
Alam, 1(1):1-6. https://doi.org/10.56842/jp-ipa.v1i02.6

Widiastuti, T.A., Atmojo, I.R.W., & Saputri, D.Y. 2021. Profil keterampilan berpikir kreatif
Peserta Didik dalam Pembelajaran IPA Kelas V di Sekolah Dasar. Didaktika Dwija
Indria, 9(3):35-40. https://doi.org/10.20961/ddi.v9i3.49030

Widiyono. 2021. "Mind Mapping” Strategi Belajar yang Menyenangkan. CV. Lima Aksara,
Jombang.

Wilis, R., Prayitno, B.A., Sunarno, W., & Anjirawaroj, S. 2023. Improving students’
metacognitive abilities and creative thinking skills through stem-based in online
learning. Journal of Biological Education Indonesia (Jurnal Pendidikan Biologi
Indonesia), 9(1):90-102. https://doi.org/10.22219/jpbi.v9i1.22994

Yolanda, S.B., Mahardika, I.K., & Wicaksono, I. 2021. Penggunaan media video sparkol
terhadap kemampuan berpikir kreatif siswa pada pembelajaran ipa di smp. JPF (Jurnal
Pendidikan Fisika) FKIP UM Metro, 9(2):189-203. http://dx.doi.org/10.24127/jpf.
v9i2.3780

Zebua, N. 2025. Education transformation: implementation of deep learning in 21st-
century learning. Harmoni Pendidikan: Jurnal Ilmu Pendidikan, 2(2):146-152.
https://doi.org/10.62383/hardik.v2i2.1405

Zhao, F. & Mayer, R.E. 2023. Benefits of turning the illustrations in a narrated slideshow
into cartoons: An extension of the positivity principle. Thesis, UC Santa Barbara,
California.

Pinareswati et al.: Analysis of Creative Thinking Skill Profiles and Learning..... |335


https://doi.org/10.1088/1742-6596/1006/%201/012038
https://doi.org/10.1088/1742-6596/1006/%201/012038
https://doi.org/10.1016/j.tsc.2022.101032
https://www.who.int/indonesia/news/%20detail/30-05-2020-pernyataan-hari-tanpa-tembakau-sedunia-2020
https://www.who.int/indonesia/news/%20detail/30-05-2020-pernyataan-hari-tanpa-tembakau-sedunia-2020
https://doi.org/10.56842/jp-ipa.v1i02.6
https://doi.org/10.20961/ddi.v9i3.49030
https://doi.org/10.22219/jpbi.v9i1.22994
http://dx.doi.org/10.24127/jpf.%20v9i2.3780
http://dx.doi.org/10.24127/jpf.%20v9i2.3780
https://doi.org/10.62383/hardik.v2i2.1405

