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Abstract: This research aims to conduct content analysis of various articles about creative
thinking skills in Indonesian biology education journals. This research method is content
analysis using the document scanning method which is used as a research method. In
this research, the articles analyzed were downloaded from the Journal of Biology
Education in Indonesia website. This study adheres to the principle of content analysis,
which focuses on findings from various studies published in scientific journals in
Indonesia. The results of this study reveal that in the last 5 years, the number of
publications regarding creative thinking skills has increased. Among all the research
obtained, quantitative research was the most dominant. Furthermore, class X high school
students and environmental pollution materials are the subjects and materials most
researched. The problem-based learning model is the treatment most often used as a
treatment in looking at creative thinking skills. Test instruments and t-tests are the most
commonly used instruments and data analysis methods. From the results of this study,
it can be concluded that research on creative thinking skills in biology journals in
Indonesia has increased.
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Introduction

21st-century education is currently facing the global
challenge of preparing a generation with quality human
resources. This challenge certainly requires the
education sector to produce graduates who have
competence. Quality graduates must of course have the
competencies needed in the 21st century. There are 4
competencies needed in 21st-century education today,
namely 4C, communication, collaboration, critical
thinking, and creativity (Akpur, 2020; Khairunnisa et al.,
2022; Lavi et al., 2021; Nazifah & Asrizal, 2022; Ramdani
et al,, 2019; RESouRCE & GuidE, 2008)

Creativity, or what is known as the ability to think
creatively (Nela & Supriatna, 2021), is an ability where
students can create appropriate innovations based on
data, information, and new elements or data that is
already available (Elizabeth & Sigahitong, 2018).
Creative thinking is an ability needed by students to
become individuals who can solve problems and
generate a new understanding of a problem (Tengku,
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2022). Andrini (2016), Handayani et al. (2021), and
Maharani et al. (2015) also said that creative thinking
skills are needed by individuals to solve the problems
they face. The importance of creative thinking skills in
students requires various research regarding the
development of creative thinking skills in learning,
especially biology learning.

Based on this explanation, developing creative
thinking skills in students is one of the important skills
to develop (Ismunandar et al., 2020). The ability to think
creatively makes it easier for students to apply their
abilities to create ideas, questions, hypotheses, and
conduct experiments with various alternatives to solve
problems (Hwang et al., 2014). By having creative
thinking skills, students can solve several complex
problems (Birgili, 2015; Permata et al., 2022)

In contrast to the urgency of creative thinking skills,
several studies report that Indonesian students have low
creative thinking skills. A study from Tumurun et al.
(2016) reports that students' ability to think creatively,
especially in science learning in Sumedang Regency, is
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less prominent. In line with this research, Lisliana et al.
(2012) reported data on research conducted regarding
students' creative thinking skills, the result was that only
19.23% had creative thinking skills, this problem was
caused by the lack of creative thinking skills during the
learning process trained. Furthermore, research reports
(Astuti, 2017) state that the critical thinking skills of
Kudus 1 High School students are still relatively low.

In Indonesia, many researchers have conducted
studies on the level of students' creative thinking skills,
especially in biology learning. Several studies focus on
whether or not there is an influence of a learning model
on students' creative thinking abilities (Sukmawijaya et
al., 2019; Yuliani et al., 2017). There is also research that
discusses creative thinking skills with learning outcomes
(Manurung et al., 2020; Siang et al., 2020; Wahyuni &
Kurniawan, 2018). Furthermore, there are researchers
who conducted a meta-analysis of creative thinking
skills (Amin et al., 2022; A. Handayani & Koeswanti,
2021; Yunita et al., 2021).

Based on the explanation above, this research aims
to analyze the content of several biology education
journals in Indonesia, published from 2014-2023. This
research aims to present information about various
studies that discuss students' creative thinking skills in
biology subjects. In more detail, this research was
conducted to answer the following questions: 1) what is
the trend in the number of creative thinking skills from
year to year? 2) What is the diversity of research designs
used to research creative thinking skills in Indonesia? (3)
What topics are most widely used to investigate
students' creative thinking abilities? (4) What kind of
treatment do researchers apply to develop students'
creative thinking abilities? (5) What instruments do
researchers use to measure students' creative thinking
abilities? (6) What data analysis techniques do
researchers use to analyze creative thinking skills? (7)
What is the description of the series of research that
researchers have carried out in studying creative
thinking skills?

Method

This research is a content analysis using the
document scanning method which is used as a research
method. In this research, the articles analyzed were
downloaded from the Indonesian Journal of Biology
website. This study adheres to the principle of content
analysis, which focuses on findings from various studies
published in scientific journals in Indonesia. The
research method used is similar to that used by (Fauzi &
Pradipta, 2018).

Data Sources
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Data was collected from the results of content
analysis of Biology education articles. All articles are
taken from Biology education journals registered with
SINTA in April 2023. SINTA is a platform known for
measuring developments in science and technology
designed and developed by the Indonesian Ministry of
Research, Technology, and Higher Education. In total,
there are 21 biology education journals in the SINTA
database. Henceforth, all articles discussing creative
thinking skills were collected from each of these
journals. The articles analyzed in this research were
published online before April 2023. Of the hundreds of
articles collected, 50 articles studied creative thinking.
All articles were analyzed in this study.

Research Instrument

The instrument used for this research is a content
analysis guide which contains related aspects observed
(Table 1). There are seven main aspects studied for
content analysis in this research. These aspects include
1) number of publications per year; 2) type of research;
3) research subject; 4) Biology topics selected for study;
5) treatment; 6) data collection instruments; and 7) data
analysis methods. Exceptions, and categories in aspects
(1), (4), and (5) were not determined initially due to the
absence of previous research that could be referred to
determine what should be included in the categories and
the possibility of categories being too generalized. May
appear when content analysis on some articles is
performed. In addition, categories in aspects (2), (3), (6),
and (7) were defined before data collection. These
categories are shown in Table 2, which was adapted
from (Fauzi & Pradipta, 2018). In addition, aspect (2) is
divided into two sub-aspects thatis (2a) general research
types and (2b) quantitative research design.

Table 1. Reference Aspects and Categories in
Conducting Analysis

Aspect Category

Type of Research Al)Rand D

(2a) A2) CAR

A3) Qualitative Research

A4) Quantitative Research

Quantitative type B1) Observational Study (OS)

of research (2b B2) Correlation Research (CR)

B3) Survey Research (SR)

B4) Pre-Experimental Design

(PED)

B5) Experimental Design

True(TED)

B6) Quasi-Design

Experimental(QED)

B7) Ex Post Facto Designs (EPFD)

C1) VII class JHS students

C2) Class VIII Middle School Students
C3) IX class junior high school students

Research subjects
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Aspect Category
C4) X SHS class students
C5) XI SHS class students
C6) XII SHS class students
C7) Undergraduate students
C8) Postgraduate Students
C9) junior high school teacher
C10) high school teacher
C11) lecturer

D1) questionnaire sheet

D2) observation sheet

D3) test sheet

D4) interview sheet

D5) not identified

E1) mean

E2) percentage

E3) N-gain

E4)-t-test

E5) ANOVA

E6)ANCOVA

E7) Correlation

E8) Unknown

E9) Anacova

E10) others

Instrument data
collection

Data analysis
method

Data Analysis

Each article is classified into a specific category
based on certain aspects that meet the specified category.
These decisions are based on information shared by the
authors in the abstract, methods, and discussion
sections. Next, the data that has been collected is
presented in a bar chart.

Result and Discussion

Number of Publications

Based on the graph shown in Figure 1, articles
reviewing creative thinking skills can be found since
2014. Referring to Figure 1, the number of publications
since 2018 has increased higher than in previous years.
This shows that the trend of increasing the number of
publications regarding creative thinking skills is
increasing significantly.
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Figure 1. Number of article publications on creative thinking
abilities in each year
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Types of research

The type of research is an aspect that determines the
focus of research. The data obtained regarding various
articles about creative thinking skills in biology
education journals are as follows.
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Types of research
Figure 2. Types of research

Based on Figure 2, the type of quantitative research
is the dominant design used by researchers in studying
creative thinking skills. According to (Sugiyono, 2013)
quantitative research is a type of research that has a wide
scope, quantitative methods can be used for various
research backgrounds, can involve large numbers of
research subjects, and have a high level of accuracy for
analyzing data.

Apart from the type of research, researchers also
identify which types of various types of quantitative
research are chosen to conduct research. The following
is Figure 3, which illustrates the type of quantitative
research.
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Figure 3. Types of quantitative research

Based on the data in Figure 3, quasi-experimental
design is the experimental research most widely used by
researchers in researching creative thinking abilities.
Quasi-experiment is an experiment in which the
assignment of the smallest experimental units into
experimental and control groups is not carried out
randomly (Hastjarjo, 2019). The smallest unit in an
educational experiment is usually an individual or a
person, for example, a student and a teacher. Research

conducted by Zulkarnaen et al. (2022) on improving
1096



Jurnal Penelitian Pendidikan IPA (JPPIPA)

students' creative thinking abilities in physics subjects
also used a quasi-experimental design. Another research
was conducted by Liu et al. (2020) who used a quasi-
experimental design to improve the creative thinking
abilities of nursing students in Taiwan.

Research subject

The development of critical thinking skills is aimed
at students as research subjects. The following are
research subjects used in research on creative thinking
skills in biology education journals in Indonesia.
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Figure 4. Research subject

Information:
A= VIIJHS B = VIII JHS
C=1IX]JHS D= X SHS
E= XI SHS F= XII SHS

G=Undergraduate

Looking at Figure 4, the most frequently used
research subjects are high school students. Followed by
college students and junior high school students. This
finding is in line with research conducted by (Fauzi &
Pradipta, 2018) which analyzed the content of all biology
education studies in Indonesia published in 2017. Apart
from displaying information regarding the comparison
of junior high, high school, and tertiary levels, Figure 4
also shows that The higher the class level in the
educational unit, the less often that class is chosen as a
research subject. For example, students in class X SMA
are often chosen as research subjects, but students in
class this is due to several factors, for example, the busy
schedule for preparing for school exams, national exams,
etc.

Biology Topics

Based on Table 2, several topics were chosen by
researchers to be used as topics for researching students'
creative thinking abilities. Environmental pollution is
the topic most often chosen by researchers, followed by
the topic of ecosystems and the digestive system.

Table 2. Biology Topics

Topics Number of articles
Environmental pollution 7
Ecosystem 3
digestive system 2
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Environmental pollution is a material listed in the
competency standards, so this material must be
mastered by students. On the topic of environmental
pollution, there are various problems faced by students,
such as various human activities that influence
environmental pollution and analyzing types of recycled
waste. Through this environmental pollution material, it
is hoped that students will have high creative thinking
skills (Astuti, 2017). Furthermore, according to Fatimah
et al. (2022) in terms of environmental pollution, there
are human activities that can reduce environmental
quality. In this material, students are required to be able
to think creatively in solving these problems. Research
conducted by Permata et al. (2022) also used
environmental pollution material to examine students'
creative thinking abilities.

Treatments

Based on Table 3, Problem-based learning (PBL),
Inquiry-based learning (IBL), Project-based learning
(PJBL) are the treatments most commonly used in
research on creative thinking abilities. 9 publications are
using PBL, and 4 publications using IBL and PJBL.

Table 3. Treatment
Treatments/independent variables

Number of articles

Problem-based learning 9
Inquiry-based learning 4
Project-based learning 4

The Project Based Learning (PBL) learning model is
an innovative learning model and emphasizes
contextual learning through various complex activities
(Khairani & Aloysius, 2023; Dewi et al., 2023; Evendi &
Verawati, 2021). PBL is also a learning model that
focuses on problem-solving, thinking creatively,
interacting with others, and using new knowledge.
Thus, this PBL model is a learning model that directly
demands students' creative thinking skills in problem-
solving. Apart from that, according to Ramdoniati et al.
(2019) students are skilled at evaluating through the
application of PBL-based teaching materials, this is
because they are required to assess the results of the
analysis according to theory by making conclusions after
they have carried out investigations. Research
conducted by Wijayati et al. (2019) also proves that the
PBL model can improve students' creative thinking
abilities. Other research conducted by Khoiriyah et al.
(2018) shows that the PBL model can improve creative
thinking skills, problem-solving skills and learning
outcomes. Furthermore, research conducted by Kardoyo
et al. (2020) also shows that PBL can improve creative
thinking abilities. Furthermore, research was conducted
Hidayat et al. (2022) where the PBL model was able to
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improve students' creative

mathematics.

thinking in learning

Data Collection Instrument

Instruments are tools used by researchers to collect
data in a study. Students' creative thinking abilities can
be measured through various instruments that have
been developed by previous researchers. Based on
Figure 5, the test instrument is an instrument that is
often used to collect data on creative thinking skills.
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Figure 5. Data collection instrument
Information:
A = Questionnaire
C = Test-sheet
E = Unidentified

B = Observation
D = Interview

A test instrument is a tool for obtaining information
about the characteristics of an object. The objects in
question can be about students' thinking abilities,
interest in learning, attitudes, and motivation. Test
instruments are most often used by researchers in
collecting research data because with these test
instruments assessment activities can be carried out
comprehensively, both in the cognitive, affective, and
psychomotor domains. According to Rofiah et al. (2013)
test instruments are one of the instruments often used to
measure students' cognitive abilities.

Data Analysis Method

Based on Figure 6, the t-test is a data analysis
method that is often used by researchers. 18 studies used
the t-test in the creative thinking ability journals studied.
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Figure 6. Data analysis method
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Information:

A =Mean B = Percentage
C =N-gain D =T-test

E = Anova F = Ancova

H = Correlation
J = Others

G = Anacova
I = Unidentified

Conclusion

Creative thinking skills are skills that are needed at
this time. Various studies have studied the level of
student's creative thinking skills, especially in biology
education journals in Indonesia. In this research, the
results showed that there was an increasing trend in
research on students' creative thinking skills over the
last 5 years. In the content analysis of all the research
obtained, quantitative research was the most dominant.
In addition, Class X high school students and
environmental pollution materials are the most studied
objects and materials. The problem-based learning
model is the treatment most often used as a treatment in
looking at creative thinking skills. Test instruments and
t-tests are the most commonly used instruments and
data analysis methods.
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