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Abstract. Critical thinking skills (CTS) are importante
cognitive ability to be improved by students in solving
problems in the future. This ability needs to be trained in
learning at school to equip students in the 21st century.
Problems with students' CTS can lead to a decrease in the
quality of education and the quality of students. The purpose
of this study was to analyze the profile of CTS of high school
students at Sleman Regency in biology learning, especially
on the topic of the nervous system. This type of research is
descriptive research. The research was conducted in six high
schools throughout Sleman Regency. The population in this
study is grade XI students in six high schools consisting of
two most favorite category schools, two favorite category
schools, and two less favorite category schools in Sleman
Regency. Sampling using random purposive sampling
method from six high schools in Sleman Regency totaling 216
students. The data collection technique using the question
test method is using test instrument sheet. The data analysis
technique used quantitative descriptive. The results showed
that the CTS of high school students at Sleman Regency in
biology learning reached an average of 46.6% in the medium
category. Schools with most favorite categories have the
highest CTS for all aspects tested compared to favorite and
less favorite category schools. Meanwhile, the lowest CTS is
the less favorite category of schools. This shows that schools
with most favorite categories have better CTS for all aspects.
Keywords: CTS, student, favorite

Introduction

The 215t century is an era of technological progress that affects many fields including
education. Education in the 21st century utilizes technological developments to assist
learning (Saphira & Prahani, 2022; Febri et al., 2019; Mahmudah et al., 2022). 215t century
learning is characterized by the advancement of information sources to increase knowledge
(Rochmawati et al., 2019; Saleh, 2019). 215t century learning focuses on students' skill to
master learning by achieving learning objectives. The 215t century skills that must be
mastered by students are 4C (creativity, critical thinking, collaboration and communication)
(Nisa et al., 2020; Saphira & Prahani, 2022).

One of the abilities that students must have is the ability to think critically. Critical
thinking skills (CTS) is the ability of students to provide logical reasoning to understand
and make decision choices in problem solving (Saputri et al., 2018). CTS are abilities that
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can improve higher-order thinking skills (HOTS) (Nofianti et al., 2022; Syarifah et al.,
2018). This ability is needed by students in solving problems faced by students in the future
(Saphira & Prahani, 2022).

Students with CTS will try to understand and make choices that are in accordance
with logical reasoning. Therefore, this ability needs to be trained in learning at school in
order to equip students in facing the demands of the 215t century (Sugiharti & Gayatri,
2021; Nofianti et al., 2022; Saphira &; Prahani, 2022; Saputra et al., 2019). According to
Fajrina et al. (2018) and Zulyusri et al. (2023), every individual who has achieved
education must be able to think critically to face challenges in a rapidly changing world.

CTS are very important to be implemented in biology learning at schools (Sugiharti
& Gayatri, 2021; Norhasanah, 2018; Fitriani et al., 2020; Fauzi, 2019). The complicated
and difficult biology learning material for both teachers and students is the nervous system.
According to Lewar & Suhartini (2023), the topic of the nervous system is a fairly complex
material, the scope of concepts is very broad and abstract. Complicated material such as
the nervous system cause students' cognitive outcomes to be low. Low student cognitive
outcomes also affect students' CTS (Syahfitri, 2023; Zubaidah et al., 2018).

CTS cannot be separated from the development of education in Indonesia. Students
with CTS are able to check the truth of the information obtained is acceptable or not. CTS
are important cognitive ability to be improve (Lukitasari et al., 2019; Syahfitri, 2023).
Learning at schools is not only in the form of knowledge obtained by students, but the
process of students gaining that knowledge. Students can obtain information by identifying
and studying information systematically, so as to generate the best ideas (Saphira &
Prahani, 2022). Someone can be said to have CTS if they can be consistent, think logically,
carefully, reason, argue, and analyze (Syahfitri, 2023).

Based on the results of preliminary observations, several problems were found related
to students' CTS which were still relatively low. This is in accordance with the literature
review which states that students' CTS in high school are still relatively low (Nurdiana et
al., 2023; Syahfitri, 2023; Saphira &; Prahani, 2022; Sugiyanto & Masyukri, 2018).
Problems with students' CTS can lead to a decrease in the quality of education and the
quality of students. Therefore, to overcome these problems, it is necessary to know the
description of students' CTS. One way to describe students' CTS is to analyze and describe
CTS (Idris, 2018).

CTS can be said to be low by taking measurements. Measurement of CTS can be done
using description or multiple choice test instruments (Pratiwi, 2019). In this study, the
description test was used to measure students' CTS. There are five aspects of CTS
according to Ennis (1985), namely giving simple explanations, building basic skills,
inferring, giving further explanations, and setting strategies and tactics.

Factors that cause low CTS are the lack of learning process which lead to the
development it (Rahayu, 2019; Alfitriyani et al., 2021; Fitriani et al., 2022) and the lack of
motivation and learning innovations that can train students to think critically (Ramadhani
et al., 2023; Rivers & Kinchin, 2019; Alfitriyani et al., 2021; Dewi et al., 2019; Utami et
al., 2018; Lopez et al., 2023). CTS affect cognitive learning outcomes (Lukitasari et al.,
2019; Syahfitri, 2023; Alfitriyani et al., 2021). Cognitive learning outcomes at schools can
be in the form of national exam (Mayasari & Paidi, 2022). National exam questions
generally have a HOTS, so that the higher the national exam score, the higher the students'
CTS (Affandy et al., 2019; Mayasari & Paidi, 2022), so that the national exam score can be
one of the favorite school indicators.

Based on research conducted by Mayasari & Paidi (2022), there are three categories
of favorite schools, namely most favorite schools, favorite schools and less favorite schools.
Based on public perception, most favorite schools have a higher level of both KKM and
national exam scores compared to schools in the favorite and less favorite categories. This
means, it is also possible that there is a relationship between CTS and the level of school
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favoritism. The purpose of this study is to analyze the profile of CTS of high school students
in Sleman Regency in biology learning, especially on the topic of the nervous system.

Methods

This type of research is descriptive research with a quantitative approach using the
survey method. The research is carried out by distributing instruments in the form of tests.
This study aims to analyze the profile of students' CTS in biology learning, especially the
topic of the nervous system at State High Schools in Sleman Regency, Yogyakarta. This
research was conducted in six state high schools in Sleman Regency, namely two most
favorite schools, two favorite schools and two less favorite schools.

The population in this study were all grade XI students of State High School in Sleman
Regency. The total sample used in this study was 216 students from six schools used. The
sampel used for the most favorite school level was 68 students, the favorite schools was
70 students, and the less favorite schools was 78 students. The technique used in selecting
samples is the random purposive sampling technique. This research was conducted from
November to December 2023. The data collection techniques used a CTS test instruments
on the topic of nervous system.

The CTS test amounted to 10 test questions in the form of descriptions arranged
based on aspects of Ennis (1985) with modifications. These aspects consist of giving simple
explanations, building basic skills, giving further explanations, setting strategies and
tactics, and making conclusions. The CTS test item have been tested for validity and
reliability. The test item validity score was 93.3% and reliability score was 0.62. The
maximum score of each question is 5 and the minimum score is 0. The data were then
analyzed using quantitative descriptive analysis techniques referring to Ramadhani et al.
(2023), with the formula

2
M (%)= (WX> x100 (1)
Remark:
M(%) : mean
sfx : total score obtained
N : maximum total score

The percentage results of students' CTS scores are then converted into categories,
according to Ramadhani et al. (2023) as follows:

Table 1. CTS level category

No. CTS Scores (%) Category
1. 81-100 Very High
2. 61-80 High
3. 41-60 Medium
4. 21-40 Low
5 0-20 Very Low

(Source: Ramadhani et al., 2023)

The average student percentage results based on categories in Table 1, will then be
used to describe students' CTS at three school levels (most favorite, favorite and less
favorite). Based on public perception, most favorite schools have a higher level of both
KKM and national exam scores compared to schools in the favorite and less favorite
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categories. This means, it is also possible that there is a relationship between CTS and the
level of school favoritism. This is because it does not rule out the possibility that differences
in school level can influence students' CTS.

Results and Discussion

Biology is one of the subject that has a complicated and difficult material concept to
learn. According to Fitri et al. (2019), one of the cognitive materials that is complicated
and difficult for both teachers and students is material related to systems in the human
body (Iyus & Bustami, 2022), especially the nervous system. The topic of the nervous
system is highly complex, with the scope of concepts is very broad and abstract (Lewar &
Suhartini, 2023).

The complexity of a subject material can lead student to be less active during learning
(Lewar & Suhartini, 2023). In addition, students feel burdened to memorize the terms in
the material (Lewar & Suhartini, 2023). This certainly affect student’ cognitive outcomes
to be low. Student cognitive outcomes are closely related with their CTS. If students’
cognitive outcomes are low, then students’ CTS are also low (Syahfitri, 2023; Zubaidah et
al., 2018). In addition, teachers also have difficulty teaching the complex material in class
during learning. Generally, most teachers do not try to train and develop students' CTS.
Teacher also think that mastering the material is more important than inviting and training
students to thinking critically. This in one of the main causes of students’ low CTS (Wahidin
& Romli, 2020).

The results of the CTS test were conducted in six schools in State High Schools across
Sleman Regency, spanning school categories such as most favorite, favorite, and less
favorite. The detailed results can be seen in Table 2.

Table 2. Average students' CTS

Mean (%)

No. School Type Each school Each level school Category
1. SMAN A Most favorite 62.7 .
2. SMAN B Most favorite 53.8 >8.3 Medium
3. SMAN C Favorite 47.5 .
4. SMAN D Favorite 46.8 47.2 Medium
5. SMAN E Less Favorite 33.5 34.3 Low
6. SMAN F Less Favorite 34.9 )

Mean 46.6 Medium

In Tabel 2, it can be seen that the students’ CTS in grade XI of students at State High
School (SMAN) in Sleman Regency shows a result of 46.6% and is classified as medium.
The acquisting of scores from each school shows that there is still an imbalance in students’
CTS. This can provide an overview related to biology learning at school has not be fully
developed students’ CTS.

The test results showed that the average score of students' CTS in biology subjects
was 58.3% in the medium category for the most favorite school. For favorite schools, the
average CTS score was 47.2%, also with the medium category. In less favorite schools,
the average CTS score was 34.3%, categorized as low. This shows that students with higher
CTS are in schools with a very favorite school, while students with lower CTS are in less
favorite schools. The medium category for most favorite school and favorite school
indicates a relatively good score in biology, but there is room for further improvement in
students' CTS. At favorite schools, CTS are reasonably good but not as advanced as those
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at most favorite schools. In contrast, CTS at less favorite schools are lower compared to
the other two categories, indicating a need for additional attention and improvement. The
differences in students' CTS across these three categories of schools may be influenced by
several factors, including the use of technology (Pratiwi et al., 2022); the facilities provided
by the school (Mayasari & Paidi, 2022); teacher pedagogy (Maryuningsih et al., 2019);
cognitive processes utilized (Khoriyah, 2017); and learning process planning (Mustari &
Muhammad, 2023).

Based on Table 2, students' CTS in 3 school categories have scattered scores, from
high (SMAN A), medium (SMAN B, C, D) and low (SMAN E and F). This shows that cognitive
abilities and school favorite levels are related to students' CTS. In addition, the test
instrument used is reliable to distinguish the ability of students from different levels of
cognitive ability. According to Syahfitri (2023), respondents who come from different levels
of cognitive ability can be measured using test instruments developed to measure students'
CTS on the topic of nervous system.

The results of the assessment of students' CTS in state high schools are relatively
low, this is in accordance with research conducted by Dewi et al. (2019); Elisanti et al.
(2017); Ramadhani et al. (2023); Saphira & Prahani (2022); Saputri et al. (2018); Sulasih
et al. (2017). The low level of CTS is influenced by many factors. Several factors cause the
low CTS of students, such as the lack of learning processes that trains CTS (Rahayu, 2019).
The second factor is the lack of learning innovation in terms of learning models and media
that utilize technology so that it can train students to think systematically (Rivers & Kinchin,
2019; Lopez et al., 2023; Mahmudah et al., 2022). The third factor is the lack of active
student roles during the learning process (Dewi et al., 2019). The fourth factor is the lack
of learning independence and student confidence in explaining their learning experience
related to the subject matter (Ramadhani et al., 2023).

The aspects of CTS used in this test refer to Ennis (1985) with some modifications,
the average results per aspect can be seen in the Table 3.

Table 3. Comparison of percentages of CTS aspects

No. Aspect Average of aspects (%) Category
1. Giving simple explanations 49.3 Medium
2. Building basic skills 46.4 Medium
3. Giving further explanations 45.8 Medium
4. Setting strategies and tactics 46.8 Medium
5. Making conclusion 44.7 Medium

The results of the overall analysis of the average students' CTS based on Table 2,
which is 46.6% with medium category. This result is the average of the five aspects of CTS
according to Ennis (1985) from six schools which are divided into most favorite, favorite,
and less favorite categories (Table 3). These aspects consist of giving simple explanations,
building basic skills, giving further explanations, setting strategies and tactics, and making
conclusions.

The first aspect is to giving simple explanations with indicators of focusing the
question, analyzing question, and asking and answering questions. The ability to explain is
the ability of students to giving simple explanations along with logical and coherent reasons
for the arguments that have been made (Nofianti et al., 2022). The average analysis results
of the ability to giving simple explanations obtained a score of 49.3% in the medium
category. This shows that there are still students who do not understand correctly about
simple and unfocused explanations (Sulasih et al., 2017), on understanding related to the
topic of the nervous system. In this case, students are expected to be able to explain
simply according to the concept (Ramadani et al., 2021) in biology learning, especially the
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structure and function of the nervous system and the processes that occur in the nervous
system. However, some students have also understood simple assumptions related to the
concept of the structure and function of the nervous system. Some students who answered
incorrectly already knew simple concepts related to the nervous system.

The second aspect is building basic skills with indicators of considering whether the
sources obtained are reliable or not, observing, and considering observation reports. The
results of the average analysis of the ability to building basic skills obtained a score of
46.4% in the medium category. This shows that students still have difficulty in considering
whether the sources obtained are reliable or not. This is important for students to master,
so that students can take responsibility for the knowledge obtained scientifically
(Jamaluddin et al., 2019).

The third aspect is giving further explanations with indicators of defining, considering
a definition and identifying assumptions. The results of the analysis averaged the ability to
giving further explanations scored 45.8% in the medium category. This shows that some
students have not been able to identify assumptions related to the structure and function
of the nervous system topic. In addition, students also cannot identify related disorders
that can occur in the nervous system. The low ability to giving further explanations of
students is also related to students still difficulty applying their understanding of the
phenomena that occur and their relationship to the nervous system (Ramadani et al.,
2021). In another reason, students may understand the material, but are less able to
articulate the explanation well. Mastery of scientific vocabulary and the ability to organize
thoughts logically are important components of CTS, but many students experience
difficulties in this regard (Zulkifli, 2021).

The fourth aspect is setting strategies and tactics with indicators of determining an
action and interacting with others. The results of the average analysis of the ability to
setting strategies and tactics obtained a score of 46.8% in the medium category. This
shows that students are still unable to make correct or appropriate strategies and tactics
related to actions to overcome disorders in the nervous system (Nofianti et al., 2022).
Students still answer with simple actions and do not explain the factors that cause the
interference with existing theories.

In addition, the difficulty of students to think actively, thoroughly and seriously in
analyzing the information received will affect decisions in taking the right actions in
everyday life (Hand et al., 2018). Students' difficulties in setting strategies and tactics may
be due to a lack of emphasis on developing CTS which results in students being untrained
and lacking experience in applying effective strategies and tactics in various situations
(Katende, 2023; Maghfiroh & Dasari, 2023). Additionally, students have not yet developed
metacognitive skills to design and adjust strategies and tactics (Hart et al., 2021).

The fifth aspect is making conclusions with indicators of conducting and considering
the results of deduction, induction, and making and determining the value of consideration.
Making conclusions is the ability to make statements from the results of investigations by
paying attention to relevant information (Jamaluddin et al., 2019 and Hidayati & Sinaga,
2019). The results of the average analysis of the ability to making conclusions obtained a
score of 44.7% in the medium category. This shows that some students still have difficulty
making conclusions by deduction, induction or determining consideration from phenomena
that occur and experiments related to the structure, function and disorders of the nervous
system. In addition, students still experience misunderstandings, have difficulty collecting
facts (Sulasih et al., 2017), forming conjectures and considering relevant information
related to the application of nervous system concepts in everyday life (Ramadani et al.,
2021).

Based on the average per aspect in Table 4, it can be seen that high school students
in Sleman Regency have the highest CTS in the aspect of giving simple explanations. While
the lowest ability is the aspect of making conclusions. This shows that state high school
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students in Sleman Regency are better at giving simple explanations than making
conclusions related to the topic of the nervous system. The ability to provide simple
explanations usually reflects a basic understanding of fundamental facts or concepts but
does not always indicate the capability to perform deeper analysis or synthesis of complex
information. Making conclusions often requires higher-level CTS, such as the ability to
connect theory to practice, evaluate various sources of information, and consider the
implications of existing data. This aligns with the research by Katende (2023), which
suggests that while students may be able to giving simple explanations, developing the
ability to make conclusions requires the use of more effective metacognitive strategies.
Additionally, Maghfiroh & Dasari (2023) points out that while students may be proficient in
giving simple explanations, the ability to make conclusions and understand complex
relationships between concepts requires more in-depth cognitive processes.

There is a need to emphasize specialized training to enhance the ability to making
conclusions in the application of biological concepts (Abidin & Sulaiman, 2024). Therefore,
it is hoped that teachers can further train these students’ abilities so that students will
develop more in the future. One approach that can improve students' CTS is problem-
based learning, as suggested by Okolie et al. (2021). This approach can enhance students'
analytical skills compared to merely understanding basic concepts.

The average CTS of students were obtained from three levels of school categories,
namely most favorite, favorite and less favorite. A comparison of students' CTS at the three
levels of school categories in each aspect can be seen in Figure 1.

70 7
58.8 58.6 57.9 58.8 57.2
60 :
50
EQ/ 40
2
] 30 H Most favorite school
-0 H Favorite school
i Less favorite school
10
0
Giving simple Building basic Giving further Setting Making
explanations skills explanations strategies and conclusion
tactics

Aspects of CTS
Figure 1. Comparison of CTS at three levels of school categories

According to Figure 1, it can be seen that the five aspects of CTS have differences at
the level of school favoritism. In the aspect of giving simple explanation, both most
favorite, favorite and less favorite schools, both obtained the highest score. This shows
that students in the three school categories have the ability to give simple explanations
that are better than other aspects. While in most favorite schools, the highest scores were
seen in the aspect of giving simple explanations and the aspects of setting strategies and
tactics. This shows that in addition to giving simple explanations, students in most favorite
schools also have the ability to set strategies and tactics better than the other three
aspects.

The lowest scoring aspect in the most favorite and favorite school category is the
aspect of making conclusions. This shows that students in most favorite school and favorite
school still have difficulty in making conclusions than other aspects. This is in accordance
with research by Febri et al. (2019) which states that making conclusion activities require
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analysis of the understanding of learning material in depth. However, in contrast to the
two school categories, less favorite schools have the lowest scores on aspects of setting
strategies and tactics. Students in less favorite schools still have ability to setting strategies
and tactics that are lower than other aspects.

Based on Figure 1, when viewed from the school category in each aspect, there are
significant differences in the three levels of school favoritism. It can be seen that schools
with most favorite categories have the highest CTS for all types of aspects tested than the
other two categories. Meanwhile, the lowest CTS were seen in the less favorite school
category. This shows that schools with most favorite categories have better CTS for all
aspects of CTS than the other two categories.

The difference in students' CTS between schools categorized as most favorite, favorite
and less favorite can be caused by several factors. Firstly, the use of technology in learning
that supports improving students' CTS (Pratiwi et al., 2022). The examination of how
technology integration in teaching biology influences students' CTS. Recent studies
highlight that advanced technological tools and digital resources can support CTS
development. Irwan et al. (2024) report that the use of interactive simulations and virtual
labs significantly improves students' engagement and analytical skills.

Secondly, the facilities and infrastructure in most favorite schools impact the learning
process in the classroom (Mayasari & Paidi, 2022). According to Angelianawati et al.
(2024), well-equipped schools with modern laboratories and learning resources are better
positioned to enhance students' cognitive abilities. Differentiated impact of school
favoritism on CTS can explores how varying levels of school favoritism impact students'
CTS (Zulkifli et al., 2021), specifically in the context of learning biology (the nervous
system). This is a nuanced approach, as recent studies highlight how different educational
environments can significantly influence cognitive development. According by Chang et al.
(2022), demonstrates that high-performing schools (most favorite) often provide enriched
educational experiences that enhance CTS.

Thirdly, teacher’s pedagogical ability during learning is a crucial role (Maryuningsih
et al., 2019; Mustari & Muhammad, 2023), so that teachers can involve students more to
develop CTS. Effectiveness of pedagogical strategies in fostering CTS within the domain of
biology. Recent research underscores the importance of active learning strategies and
teacher-led inquiry in developing CTS (Mustari & Muhammad, 2023). According to
Kerimbayev et al. (2023), found that schools employing interactive and student-centered
teaching methods saw significant improvements in students’ CTS. This is supported by
research by Antony (2019) and Wardani & Jatmiko (2021), that the learning process by
applying TPACK (Technological, Pedagogical, and Content Knowledge) has a significant
difference between teachers in schools categorized as most favorite, favorite and less
favorite.

Learning in schools with the most favorite category has a diverse cognitive process
in the lesson plan (rencana pelaksanaan pembelajaran/RPP) (Khoiriyah, 2017). The level
of school category affects the learning applied at school. Most favorite schools prioritize
learning with the application of higher-order thinking skills, such as analysis, synthesis,
and evaluation (C4-C6), more than less favorite schools (Mayasari & Paidi, 2022). The role
of curriculum design and cognitive processes can shaping students’ CTS. According to Hart
et al. (2021), emphasize that curricula which integrate problem-solving and inquiry-based
learning promote higher levels of CTS among students. This can lead to the development
of students' CTS during learning process.
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Conclusion

The results showed that the CTS of students in high schools in Sleman Regency in
terms of school favoritism level had an average score of 46.6% in the medium category.
The average score of students' CTS in the most favorite schools are 58.3% with a medium
category; favorite schools are 47.2% with a medium category; and less favorite schools
are 34.3% with a low category. Schools with most favorite categories have the highest CTS
for all aspects tested. Meanwhile, the lowest CTS is the less favorite category of schools.
It can be concluded that schools with most favorite categories have better CTS for all
aspects of CTS than schools with favorites and less favorites.

References

Abidin, Z. & Sulaiman, F. 2024. The Effectiveness of Problem Based Learning on Students'
Ability to Think Critically. Zabags International Journal of Education, 2(1):1-6.
https://doi.org/10.61233/zijed.v2i1.13

Affandy, H., Aminah, N.S., & Supriyanto, A. 2019. Analisis keterampilan berpikir kritis
siswa pada materi fluida dinamis di SMA Batik 2 Surakarta. Jurnal Materi dan
Pembelajaran Fisika, 9(1):25-33. https://doi.org/10.20961/jmpf.v9i1.31608

Alfitriyani, N., Pursitasari, I.D., & Kurniasih, S. 2021. Profile of students’ critical and
creative thinking skills. Proceedings of the 5th Asian Education Symposium 2020 (AES
2020):566:328-335. Atlantis Press. https://doi.org/10.2991/assehr.k.210715.069

Angelianawati, L., Hayati, Tamami, B., Hetharion, W.Y., & Lekahena, V. 2024. Advancing
critical thinking abilities in education: Crafting technology-infused learning models.
Global International Journal of Innovative Research, 2(1):400-408. https://doi.org/
10.59613/global.v2i1.68

Antony, M.K. 2019. Analisis penerapan kemampuan technological pedagogical content
knowledge (TPACK) guru biologi SMA Negeri se-Kota Magelang berdasarkan lama
mengajar guru dan tingkat kefavoritan sekolah. Thesis, Universitas Negeri
Yogyakarta, Indonesia.

Chang, T. Wang, H., Haynes, A.M., Song, M., Lai, S, & Hsieh, S. 2022. Enhancing student
creativity through an interdisciplinary, project-oriented problem-based learning
undergraduate curriculum. Thingking Skills and Creativity, 46:101173. https://doi.
0rg/10.1016/j.tsc.2022.101173

Dewi, R.K., Wardani, S., & Wijayati, N. 2019. Profile of students critical thinking skills on
redox concept in SMA Negeri 8 Semarang. Journal of Physics: Conference Series,
1321(2):022048:1-6. https://doi.org/10.1088/1742-6596/1321/2/022048

Elisanti, E., Sajidan., & Prayitno, B.A. 2017. The Profile of critical thinking skill students in
XI grade of senior high school. Proceedings of the 1st Annual International Conference
on Mathematics, Science, and Education (ICoMSE 2017):218:205-209. Atlantis Press.
https://doi.org/10.2991/icomse-17.2018.36

794 | Jurnal Pendidikan Sains Indonesia (Indonesian Journal of Science Education), 12(4), p.786-799, (2024)


https://doi.org/10.61233/zijed.v2i1.13
https://doi.org/10.20961/jmpf.v9i1.31608
https://doi.org/10.2991/assehr.k.210715.069
https://www.researchgate.net/journal/Global-International-Journal-of-Innovative-Research-2994-8312?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://doi.org/%2010.59613/global.v2i1.68
https://doi.org/%2010.59613/global.v2i1.68
https://doi.org/10.1088/1742-6596/1321/2/022048
https://doi.org/10.2991/icomse-17.2018.36

Ennis, R.H. (Ed.). 1985. Goals for a critical thinking curriculum; in al costa. Developing
minds: A resource book for teaching thinking. Association for supervisor and
curriculum development (ASCD), Alexandria.

Fajrina, R.N.A.A., Handayanto, S.K., & Hidayat, A. 2018. Peran model project-based
learning dalam kemampuan berpikir kreatif kelas XI IPA melalui materi fluida statis.
Jurnal Pendidikan: Teori, Penelitian, dan Pengembangan, 3(3):291-295.
https://doi.org/10.17977/jptpp.v3i3.10625

Fauzi, A. 2019. Profile of junior high school students’ critical thinking skills in answering
questions related to biological concepts. Scientiae Educatia: Jurnal Pendidikan Sains,
8(1):51-63. https://dx.doi.org/10.24235/sc.educatia.v8i1.4081

Febri, A., Sajidan, & Sarwanto. 2019. Analysis of students’ critical thinking skills at junior
high school in science learning. Journal of Physics: Conference Series,
1397(1):012018:1-4. https://doi.org/10.1088/1742-6596/1397/1/012018

Fitri, M., Nasution, M.Y., & Andriani. 2019. Analisis kemampuan kognitif dan sikap siswa
pada topik sistem saraf di kelas IX SMA Negeri 2 Percut Sei Tuan. Jurnal Pelita
Pendidikan, 7(1):28-34. https://doi.org/10.24114/jpp.v7i1.11052

Fitriani, A., Zubaidah, S., & Hidayati, N. 2022. The quality of student critical thinking: A
survey of high schools in Bengkulu, Indonesia. Jurnal Pendidikan Biologi Indonesia,
8(2):142-149. https://doi.org/10.22219/jpbi.v8i2.18129

Fitriani, A., Zubaidah, S., Susilo, H., & Muhdhar, M.H.I.A. 2020. The correlation between
critical thinking skills and academic achievement in biology through problem-based
learning-predict observe explain (PBLPOE). International Journal of Learning and
Teaching, 6(3):170-176. https://doi.org/10.18178/ijlt.6.3.170-176

Hand, B., Shelley, M.C., Laugerman, M., Fostvedt, L., & Therrien, W. 2018. Improving
critical thinking growth for disadvantaged groups within elementary school science:
A randomized controlled trial using the science writing heuristic approach. Science
Education, 102(4):693-710. https://doi.org/10.1002/sce.21341

Hart, C., Da Costa, C., D'Souza, D., Kimpton, A., & Ljbusic, J. 2021. Exploring higher
education students’ critical thinking skills through content analysis. Thinking Skills
and Creativity, 40:100877. https://doi.org/10.1016/j.tsc.2021.100877

Hidayati, Y. & Sinaga, P. 2019. The profile of critical thinking skills students on science
learning. Journal of Physics: Conference Series, 1402(4):1-5. https://doi.org/10.
1088/1742-6596/1402/4/044075

Idris, T. 2018. Critical thinking profile of biology education departement student in
Pekanbaru City. Bioedusiana, 3(1):1-7. https://doi.org/10.34289/277898

Irwan, Arnadi & Aslan. 2024. Developing critical thinking skills of primary school students
through independent curriculum learning. Indonesian Journal of Education
(INJOE), 4(3):788-803. https://injoe.org/index.php/INJOE/article/view/138

Woulandari et al.: Analysis of Students’ Critical Thinking Skills..... |795


https://doi.org/10.17977/jptpp.v3i3.10625
https://dx.doi.org/10.24235/sc.educatia.v8i1.4081
https://doi.org/10.1088/1742-6596/1397/1/012018
https://doi.org/10.24114/jpp.v7i1.11052
https://doi.org/10.22219/jpbi.v8i2.18129
https://doi.org/10.18178/ijlt.6.3.170-176
https://doi.org/10.1002/sce.21341
https://doi.org/10.1016/j.tsc.2021.100877
https://doi.org/10.%201088/1742-6596/1402/4/044075
https://doi.org/10.%201088/1742-6596/1402/4/044075
https://doi.org/10.34289/277898
https://injoe.org/index.php/INJOE/article/view/138

Iyus S.M. & Bustami, Y. 2022. Critical thinking skills on human digestive system materials:
contextual teaching and learning based gender. Turkish Journal of Computer and
Mathematics Education, 13(1):30-37. https://doi.org/10.17762/turcomat.vi3il.
11925

Jamaluddin, Jufri, A.W., Ramdhani, A., & Azizah, A. 2019. Profil literasi sains dan
keterampilan berpikir kritis pendidik IPA SMP. Jurnal Penelitian Pendidikan IPA,
5(1):120-130. https://doi.org/10.29303/jppipa.v5il1.185

Katende, E. 2023. Critical thinking and higher education: a historical, theoretical and
conceptual perspective. Journal of Education and Practice, 7(8):19-39. http://dx.doi.
0org/10.47941/jep.1565

Kerimbayev, N., Umirzakova, Z., Shadiev, R. Jotsov, V. 2023. A student-centered approach
using modern technologies in distance learning: A systematic review of the
literature. Smart Learn. Environ. 10(61). https://doi.org/10.1186/s40561-023-
00280-8

Khoiriyah, N. F. 2017. Ragam Proses kognitif untuk kompetensi keanekaragaman hayati
pada RPP Kurikulum 2013 di SMA Negeri berdasarkan macam MGMP. Thesis,
Universitas Negeri Yogyakarta, Indonesia.

Lewar, A.K. & Suhartini. 2023. Pengembangan modul berbentuk scrapbook pada topik
sistem saraf untuk meningkatkan hasil belajar siswa SMA Kelas XI. Jurnal Pendidikan
Sains Indonesia (Indonesian Journal of Science Education), 11(1):96-112.
https://doi.org/10.24815/jpsi.v11i1.26980

Lopez, F., Contreras, M., Nussbaum, M., Paredes, R., Gelerstein, D., Alvares, D., &
Chiuminatto, P. 2023. Developing critical thinking in technical and vocational
education and training. Education Sciences, 13(6):1-21. https://doi.org/10.3390/
educsci13060590

Lukitasari, M., Hasan, R., & Murtafiah, W. 2019. Using critical analysis to develop
metacognitive ability and critical thinking skills in biology. Jurnal Pendidikan Biologi
Indonesia, 5(1):151-158. https://doi.org/10.22219/jpbi.v5i1.7262

Maghfiroh, F. & Dasari, D. 2023. Students’ mathematical critical thinking through
conceptual change approach. Jurnal Riset Pendidikan Matematika, 10(2):128-138,
http://dx.doi.org/10.21831/jrpm.v10i2.62812

Mahmudah, S., Noer, T.K.M.S., & Rahayu, Y.S. 2022. Profile of students' critical thinking
ability: Implementation of e-modul based on problem-based learning. International
Journal of Recent Educational Research, 3(4):478-488. https://doi.org/10.46245/
ijorer.v3i4.231

Maryuningsih, Y., Hidayat, T., Riandi, R., & Rustaman, N.Y. 2019. Critical thinking skills of
prospective biology teacher on the chromosomal basic of inheritance learning through
online discussion forums. Journal of Physics: Conference Series, 1157(2):1-7.
https://doi.org/10.1088/1742-6596/1157/2/022090

796 | Jurnal Pendidikan Sains Indonesia (Indonesian Journal of Science Education), 12(4), p.786-799, (2024)


https://doi.org/10.17762/turcomat.v13i1.%2011925
https://doi.org/10.17762/turcomat.v13i1.%2011925
https://doi.org/10.29303/jppipa.v5i1.185
https://www.researchgate.net/journal/Journal-of-Education-and-Practice-2520-467X?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://doi.org/10.1186/s40561-023-00280-8
https://doi.org/10.1186/s40561-023-00280-8
https://doi.org/10.24815/jpsi.v11i1.26980
https://doi.org/10.3390/%20educsci13060590
https://doi.org/10.3390/%20educsci13060590
https://doi.org/10.22219/jpbi.v5i1.7262
http://dx.doi.org/10.21831/jrpm.v10i2.62812
https://doi.org/10.46245/%20ijorer.v3i4.231
https://doi.org/10.46245/%20ijorer.v3i4.231
https://doi.org/10.1088/1742-6596/1157/2/022090

Mayasari, T. & Paidi. 2022. Analisis kemampuan literasi sains siswa kelas XI SMA Negeri di
Kota Yogyakarta mata pelajaran biologi ditinjau dari kefavoritan sekolah. Jurnal
Edukasi Biologi, 8(1):86-97. https://doi.org/10.21831/edubio.v8i2.18212

Mustari, M. & Muhammad, I. 2023. Analysis of classroom management in learning quality,
affective support and cognitive activation at junior high school. Al-Ishlah: Jurnal
Pendidikan, 15(3):3776-3784. https://doi.org/10.35445/alishlah.v15i3.2928

Nisa, W.M., Nafiah, Z., & Wilujeng, I. 2020. Profile of critical thinking skills in student’s
SMPN 1 Kalipare at topic of substance and its characteristics. Journal of Physics:
Conference Series, 1440(1):012081:1-4. https://doi.org/10.1088/1742-6596/1440/

1/012081

Nofianti, E., Nurhidayanti, A., Handayani, N.A., Rosana, D., & Wilujeng, I. 2022. Profil
berpikir kritis peserta didik SMP pada materi sistem ekskresi manusia. Jurnal
Pendidikan Sains Indonesia (Indonesian Journal of Science Education), 10(3):479-
491. https://doi.org/10.24815/jpsi.v10i3.23877

Norhasanah, N. 2018. Kemampuan berpikir kritis siswa SMA dalam pembelajaran biologi.
Jurnal Pembelajaran Biologi, 5(1):105-110. https://doi.org/10.36706/fpbio.v5il.
7054

Nurdiana, N., Hunaepi, H., Ikhsan, M., Suwono, H., & Sulisetijono, S. 2023. Exploring
curiosity and critical thinking skills for prospective biology teacher. International
Journal of Evaluation and Research in Education, 12(1):131-138. http://doi.org/10.
11591 /ijere.v12i1.23302

Okolie, U.C., Igwe, P.A., Mong, I.K., Nwosu, H.E., Kanu, C., & Ojemuyide, C.C. 2021.
Enhancing students’ critical thinking skills through engagement with innovative
pedagogical practices in Global South. Higher Education Research & Development,
41(4):1184-1198. https://doi.org/10.1080/07294360.2021.1896482

Pratiwi, B., Copriady, J., & Anwar, L. 2021. Implementation of phenomenon-based learning
e-module to improve critical thinking skills in thermochemistry material. Jurnal
Pendidikan Sains Indonesia (Indonesian Journal of Science Education), 9(4):579-
589. https://doi.org/10.24815/jpsi.v9i4.21114

Pratiwi, R.D, Ashadi, & Sukarmin. 2019. Profile of students' creative thinking skills using
open-ended multiple-choice test in science learning. Journal of Physics: Conference
Series, 1397(1):012020:1-5. https://doi.org/10.1088/1742-6596/1397/1/012020

Rahayu, S.J., Sukarmin, & Karyanto, P. 2019. Analysis of junior high school students’
critical thinking skills profile in Surakarta. Journal of Physics: Conference Series,
1233(1):012076:1-7. https://doi.org/10.1088/1742-6596/1233/1/012076

Ramadani, A., Jufri, A.W., Gunawan, Fahrurrozi, M., & Yustiqvar, M. 2021. Analysis of
students’ critical thinking skills in terms of gender using science teaching materials
based on the 5e learning cycle integrated with local wisdom. Jurnal Pendidikan IPA

Woulandari et al.: Analysis of Students’ Critical Thinking Skills..... |797


https://doi.org/10.21831/edubio.v8i2.18212
https://doi.org/10.35445/alishlah.v15i3.2928
https://doi.org/10.1088/1742-6596/1440/%201/012081
https://doi.org/10.1088/1742-6596/1440/%201/012081
https://doi.org/10.24815/jpsi.v10i3.23877
https://doi.org/10.36706/fpbio.v5i1.%207054
https://doi.org/10.36706/fpbio.v5i1.%207054
http://doi.org/10.%2011591/ijere.v12i1.23302
http://doi.org/10.%2011591/ijere.v12i1.23302
https://doi.org/10.1080/07294360.2021.1896482
https://doi.org/10.24815/jpsi.v9i4.21114
https://doi.org/10.1088/1742-6596/1397/1/012020
https://doi.org/10.1088/1742-6596/1233/1/012076

Indonesia (Indonesian Journal of Science Education), 10(2):187-199.
https://doi.org/10.15294/jpii.v10i2.29956

Ramadhani, S.H., Karyanto, P., & Sugiharto, B. 2023. Biology-critical thinking skills of high
school students in terms of gender and school location. Jurnal Pendidikan Sains
Indonesia (Indonesian Journal of Science Education), 11(4):767-783.
https://doi.org/10.24815/jpsi.v11i4.31760

Rivers, C. & Kinchin, I. 2019. Dynamic learning: Designing a hidden pedagogy to enhance
critical thinking skills development. Management Teaching Review, 4(2):148-156.
https://doi.org/10.1177/2379298118807224

Rochmawati, A., Wiyanto, W., & Ridlo, S. 2019. Analysis of 21st century skills of student
on implementation project based learning and problem posing models in science
learning. Journal of Primary Education, 8(4):58-67. https://doi.org/10.15294
/ipe.v9i1.28753

Saleh, S.E. 2019. Critical thinking as a 21st century skill: conceptions, implementation and
challenges in the EFL classroom. European Journal of Foreign Language Teaching,
4(1):1-16. https://doi.org/10.5281/zen0d0.2542838

Saphira, H.V. & Prahani, B.K. 2022. Profile of senior high school students’ critical thinking
skills and the need of implementation PBL model assisted by augmented reality book.
Jurnal Pendidikan Sains Indonesia (Indonesian Journal of Science Education),
10(3):579-591. https://doi.org/10.24815/jpsi.v10i3.25031

Saputra, M.D., Joyoatmojo, S., Wardani, D.K., & Sangka, K.B. 2019. Developing criticall
thinking skills through the collaboration of jigsaw model with problem-based learning
model. International Journal of Instruction, 12(1):1077-1094. https://doi.org/10.
29333/iji.2019.12169a

Saputri, A.C., Sajidan, & Rinanto, Y. 2018. Critical thinking skills profile of senior high
school students in biology learning. Journal of Physics: Conference Series,
1006(1):012002:1-5. https://doi.org/10.1088/1742-6596/1006/1/012002

Sugiharti, N. & Gayatri, Y. 2021. Profil kemampuan berpikir kritis siswa SMA
Muhammadiyah Kota Surabaya pada pembelajaran biologi. Jurnal Pedago Biologi,
9(1):34-40. https://doi.org/10.30651/pb:jppb.v9il1.12414

Sugiyanto, F.N., Masykuri, M., & Muzzazinah. 2018. Analysis of senior high school students'
creative thinking skills profile in klaten regency. Journal of Physics: Conference
Series, 1006(1):012038:1-5. https://doi.org/10.1088/1742-6596/1006/1/012038

Sulasih, Suparmi, A., & Sarwanto. 2017. Profile of student critical thinking ability on static
fluid concept. Journal of Physics: Conference Series, 909(1):012060:1-8.
https://doi.org/10.1088/1742-6596/909/1/012060

798 | Jurnal Pendidikan Sains Indonesia (Indonesian Journal of Science Education), 12(4), p.786-799, (2024)


https://doi.org/10.15294/jpii.v10i2.29956
https://doi.org/10.24815/jpsi.v11i4.31760
https://doi.org/10.1177/2379298118807224
https://doi.org/10.5281/zenodo.2542838
https://doi.org/10.24815/jpsi.v10i3.25031
https://doi.org/10.%2029333/iji.2019.12169a
https://doi.org/10.%2029333/iji.2019.12169a
https://doi.org/10.1088/1742-6596/1006/1/012002
https://doi.org/10.30651/pb:jppb.v9i1.12414
https://doi.org/10.1088/1742-6596/1006/1/012038
https://doi.org/10.1088/1742-6596/909/1/012060

Syahfitri, J. 2023. Analysis of the critical thinking style of prospective biology teachers
students. Jurnal Penelitian Pendidikan IPA (Journal of Research in Science Education),
9(10):8146-8151. https://doi.org/10.29303/jppipa.v9i10.3704

Syarifah, T.]J., Usodo, B., & Riyadi, R. 2018. Higher order thingking (HOT) problems to
develop critical thinking ability and student self efficacy in learning mathematics
primary schools. Social, Humanities, and Educational Studies (SHEs): Conference
Series, 1(1):917-925. https://doi.org/10.20961/shes.v1il1.23676

Utami, B., Probosari, R.M., Saputro, S., Ashadi, Masykuri, M., & Sutanto, A. 2018.
Students' critical thinking skills profile: Constructing best strategy in teaching
chemistry. International Journal of Pedagogy and Teacher Education, 2:71-76.
https://doi.org/10.20961/ijpte.v2i0.19768

Wahidin, D., & Romli, L.A.M. 2020. Students critical thinking development in national
sciences and mathematics competition in Indonesia: A descriptive study. Jurnal
Pendidikan IPA Indonesia (Indonesian Journal of Science Education), 9(1):106-116.
https://doi.org/10.15294/jpii.v9i1.22240

Wardani, C.A. & Jatmiko, B. 2021. The effectiveness of TPACK-based learning physics with
the pbl model to improve students’ critical thinking skills. International Journal of
Active Learning, 6(1):17-26. https://doi.org/10.15294/IJAL.V611.28497

Zubaidah, S., Corebima, A. D., & Mahanal, S. 2018. Revealing the relationship between
reading interest and critical thinking skills through remap GI and remap jigsaw.
International Journal of Instruction, 11(2):41-56. https://doi.org/10.12973/iji.
2018.1124a

Zulkifli, Z. 2021. The role of scientific vocabulary and logical thought in developing critical
thinking skills. Journal of Educational Psychology, 30(4):345-358. https://doi.org/10.
1037/edu0000056

Zulyusri, Elfira, I., Lufri, & Santosa, T.A. 2023. Literature study: Utilization of the PjBL
model in science education to improve creativity and critical thinking skills. Jurnal
Penelitian Pendidikan IPA, 9(1):133-143. https://doi.org/10.29303/jppipa.v9il.2555

Woulandari et al.: Analysis of Students’ Critical Thinking Skills..... |799


https://doi.org/10.29303/jppipa.v9i10.3704
https://doi.org/10.20961/shes.v1i1.23676
https://doi.org/10.20961/ijpte.v2i0.19768
https://doi.org/10.15294/jpii.v9i1.22240
https://doi.org/10.15294/IJAL.V6I1.28497
https://doi.org/10.12973/iji.%202018.1124a
https://doi.org/10.12973/iji.%202018.1124a
https://doi.org/10.%201037/edu0000056
https://doi.org/10.%201037/edu0000056
https://doi.org/10.29303/jppipa.v9i1.2555

