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Abstract: Critical thinking is an essential ability for students in the 215t century, particularly in
complex subjects like the endocrine system in biology, which requires a deeper conceptual
understanding. This study aims to analyze the critical thinking ability profile of Grade XI high school
students in Bantul Regency on the topic of the endocrine system, a subject often considered difficult
due to its abstract nature. This research is a descriptive quantitative study using a purposive
sampling technique, involving 260 Grade XI students from various high schools in Bantul Regency.
The test used consists of 8 essay questions, designed based on Ennis’ critical thinking aspects.
The results reveal that the overall critical thinking ability of these students is still very low.
Specifically, the percentage results for each aspect are as follows: the elementary clarification
aspect is 37.8% with a very low category, the basic support aspect is 47.4% with a low category,
the inference aspect is 25.5% with a very low category, the advance clarification aspect is 54.2%
with a low category, and the strategy and tactics aspect is 47.8% with a very low category. These
results provide a broader understanding of the critical thinking ability of Grade Xl high school
students in Bantul Regency, which can serve as a basis for educators in developing and designing
various learning innovations aimed at enhancing pupils' capacity for critical thought.

Keywords: Bantul regency; critical thinking; endocrine system material; senior high school

Introduction

Critical thinking is an essential skill and a significant goal in the field of education that students must
possess in the current era of globalization (Fitriani et al., 2022; Permana et al., 2019; Trilling & Fadel,
2009). The Partnership for 21st Century Ability identifies critical thinking as one of the four main abilities
necessary for shaping the younger generation to be ready to face the demands and challenges of the
future (Erdem et al., 2019; Roudlo, 2020). Critical thinking emphasizes reasoning and being reflective
when deciding what to think or do (Ennis, 1985). This ability relates to how an individual approaches a
problem, question, or issue to prove, interpret, and solve problems (Facione, 2015). According to Ennis
(1985), critical thinking abilities are classified into five aspects; (1) providing simple explanations
(elementary clarification), which includes focusing on questions, analyzing arguments, asking, and
answering questions; (2) building basic ability (basic support), which includes considering the credibility
of sources and making observational judgments; (3) drawing conclusions (inference), which includes
formulating and considering deductions, formulating and considering inductions, making decisions, and
evaluating the results; (4) providing further explanation (advanced clarification), which includes
identifying terms and considering definitions, and identifying assumptions; (5) setting strategies and
tactics (strategy and tactics), which includes determining actions and interacting with others.

Amid the vast flow of information easily accessible through various digital technologies, developing
critical thinking ability has become essential, especially for high school students who are in their teenage
years. Developing critical thinking ability at this stage can help maximize their potential (Septiany et al.,
2024). Students who possess critical thinking ability will benefit in numerous ways, including assessing
the accuracy of presented information, identifying sources and formulating solutions to problems,
avoiding illogical thinking and reasoning errors, and scrutinizing various opinions, thereby enabling them
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to evaluate and make decisions based on scientific truth (Chiras, 1992; Zubaidah, 2018; Zubaidah et al.,
2015).

Critical thinking abilities are vital for engaging students in higher-order thinking and equipping them to
critically examine various issues they encounter in everyday life. These abilities are also necessary to
prepare students to compete in the workforce and become professionals in their fields (Gunawan et al.,
2020; Mahanal et al., 2019; Saputri et al., 2018). Suarniati et al. (2018) further emphasize the necessity
of fostering critical thinking by highlighting key reasons, such as (1) teaching students to appreciate
others as a form of formal education; (2) preparing students to grow and understand themselves through
independence and self-direction; (3) critical thinking is an educational goal reflected in various subjects,
including science; and (4) critical thinking accommodates accurate analysis, sound reasoning, and
deliberation, which are important in a democratic society. Although this ability is important, the level of
critical thinking among students in Indonesia is relative low (Anisa et al., 2021; Hillary et al., 2023). This
result aligns with literature review revealing that 57% of high school students have underdeveloped
critical thinking abilities (Pujiastuti, 2023). Similar experiences were also reported in Azrai et al. (2020),
which reveals that 59% of high school students possess minimal critical thinking abilities. The students'
low critical thinking abilities are attributed to a teacher-centered learning approach and the reliance on
rote memorization techniques, resulting in a significant lack of optimization in students’ critical thinking
abilities (Abda'u et al., 2023).

From interviews and observations conducted with various high school teachers in Bantul Regency, it is
clear that students' critical thinking skills require enhancement. Many students struggle to interpret
images and graphs, which are essential components of studying biology (Wahdah et al., 2023). The
questions used in class are also still limited to those found in textbooks, making it difficult for students to
answer questions that require critical thinking abilities, as they are not yet accustomed to such question
types (Fauzi & Sa’diyah, 2019; Gustianingrum et al., 2023). This is reinforced by Sidabutar & Mercuriani,
(2024), who note that students often find it challenging to analyze problems and are hesitant to express
their opinions or draw conclusions during biology lessons. This issue has been exacerbated by the
impact of the COVID-19 pandemic, which led to a decline in critical thinking abilities due to distance
learning, limiting interactions (Hasnawati & Widodo, 2023). This suggests that critical thinking abilities
must be developed and honed through educational procedures rather than being inborn (Rahmawati et
al., 2016).

The endocrine system, a significant topic in biology, encompasses the study of hormones and glands
that regulate various bodily functions, necessitating a deeper understanding. This topic includes abstract
and complex concepts, as well as biological events that are not visible to the naked eye (Cimer, 2012;
Tekkaya et al., 2001). This is line with recent research conducted by Maryanti et al. (2024), which shows
that the endocrine system ranks second in the category of subjects considered abstract and quite
complicated to learn. These characteristics make it one of the most challenging subjects to study in
biology (Cimer, 2012; Hadiprayitno et al., 2019).The complexity of this material provides an opportunity
for developing students’ critical thinking abilities. One way to do this is by relating problems in the
endocrine system to everyday life (Fitarahmawati & Suhartini, 2021; D. Rahmawati, 2018; Vekli & Cimer,
2017). Although many previous studies have established the importance of critical thinking across
various subjects, there is a significant gap in the literature discussing how the complex concepts of the
endocrine system, which are still rarely used in teaching, can be effectively utilized to enhance students'
critical thinking abilities.

This research offers a novel approach by utilizing the complexity of the endocrine system to train critical
thinking, an area that has not been thoroughly explored in current educational research. Conducted in
Bantul Regency, this study provides new insights into the critical thinking abilities of high school students
in this specific region, which has not been widely studied. Given the significance of critical thinking ability
in the modern world, this analysis is also needed to understand students' abilities in each aspect of
critical thinking, allowing educators to identify which aspects need improvement (Novitasari, 2023). The
findings from this research are anticipated to provide a comprehensive view of students' critical thinking
capabilities on the topic and serve as a guide for teachers, aiding them in developing innovative teaching
strategies that strengthen students’ critical thinking abilities. Furthermore, the findings of this study will
contribute to the body of effective pedagogical practices in biology education, ultimately preparing
students for future challenges in both academia and the workforce.

Method

Research Sample

A descriptive quantitative technique was used in this study to provide a general picture of the critical
thinking profile of Bantul Regency pupils. Purposive sampling was the method of sampling used in this
investigation. This research involved students from 9 schools in Bantul Regency, totaling 260 students.
Table 1 displays the sample data that were used in this investigation.
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Table 1. Distribution of Research Sample

No. Name of School Number of Students
1. SMAN 2 Banguntapan 34
2. SMAN 3 Bantul 32
3. SMAN 1 Dlingo 21
4. SMAN 1 Imogiri 27
5. SMAN 1 Jetis 36
6. SMAN 1 Pajangan 19
7. SMAN 1 Piyungan 35
8. SMAN 1 Sewon 33
9. SMAN 1 Srandakan 23
Total 260

Instrument Validation and Reliability

The data collection technique employed in this research involved 8 essay questions, which were
developed based on the critical thinking ability indicators put forward by Ennis (1985), which include
basic clarification, foundational support, inference, advanced clarification, as well as strategies and
tactics. Before being utilized, the questions underwent a validation process.

The validation process began with an assessment by expert who evaluated the aspects of substance,
construction, and language of the instrument. The results of the validation were analyzed using the
criteria established by (Direktorat Pembinaan SMA, 2010). Subsequently, the questions were empirically
tested by comparing the r-count to the r-table values to determine the validation of each question.
Afterward, the reliability of the instrument was evaluated using Cronbach's Alpha to ensure the
consistency of the results, following the reliability criteria established by (Rahman et al. 2023).The criteria
for expert validation and test reliability are outlined in Table 2 and Table 3.

Table 2. Expert Validation Score Interpretation and Criteria

Score Range Criteria
Mi + 1.5 SDi <M < Mi + 3,0 SDi Very good
Mi + 0 SDi <M < Mi + 1,5 SDi Good
Mi - 1.5 SDi <M < Mi + 0 SDi Less
Mi - 3 SDi <M < Mi — 1,5 SDi Very Less
Table 3. Reliability Test Criteria
Score Category
0.80=<r11<1.00 Very higy
0.60=r11<0.80 High
0.40=r11<0.60 Moderate
0.20=r11<0.40 Low
0.00=r11=0.20 Very Low

Data Analysis
The scoring of each question was adjusted according to the criteria in the critical thinking ability
assessment rubric, with a score range of 0-3. The following Formula 1 was used to examine the pupils'

scores.
s btained
Score = —=2re 014N 4 100 (2)

Maximum score
To ascertain the degree of students' critical thinking proficiency based on every aspect, the results will

be translated into many categories. Table 4 displays the requirements for critical thinking abilities as
stated by (Ramdani et al. 2020).

Table 4. Categories of Critical Thinking Ability

Scale of Achievement Criteria
81.25<x<100 Very High
71.50<x=<81.25 High
62.50 <x<71.50 Moderate
43.75<x<62.50 Low
0<x<43.75 Very Low
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Results and Discussion

Results of Validity and Reliability Testing

The validation process for the 8 essay questions was carries out through expert judgment and empirical
testing. Table 5 presents the results of the expert validation, which evaluated the instrument across three
aspects: substance, construction, and language. Based on the scores obtained, all aspects were
categorized as very good, indicating that the questions are appropriate.

Table 5. Results of expert validation

ltems Aspect Maximum Score Score obtained Category
1 Substance 12 11 Very good
2 Construction 16 16 Very good
3 Language 12 11 Very good

Table 6, shows the results of the validity test for each question item, using the r-count and r-table
comparison. All items demonstrated r-count values greater than the r-table value, indicating that each
question is valid. This means the questions are able to measure what they are intended to measure with
a high degree of accuracy.

Furthermore, the reliability test using Cronbach’s alpha yielded a value of 0.748, as shown in Table 7.
This falls into high category, which confirms that the instruments is reliable and can consistently assess
students’ critical thinking abilities. With this high level of reliability, the instruments can be trusted for use
in further data collection and analysis. The instrument is shown to be both extremely reliable and valid
by both the validity and reliability test, making it appropriate for evaluating critical thinking abilities within
the framework of this study.

Table 6. Results of the question item validity test

Iltems l'count l'table Category
1 0.646 0.138 Valid
2 0.565 0.138 Valid
3 0.653 0.138 Valid
4 0.550 0.138 Valid
5 0.572 0.138 Valid
6 0.589 0.138 Valid
7 0.654 0.138 Valid
8 0.624 0.138 Valid
Table 7. Results of reliability test
Cronbach Alpha N of ltems Category
0.748 8 High

Students’ Critical Thinking Ability

This study aims to analyze high school biology students’ critical thinking abilities when studying the
endocrine system. Table 8, displays the statistics on the frequency distribution percentage of students’
critical thinking abilities.

Table 8. Frequency Distribution Percentage of Students' Critical Thinking Ability

Students' Critical Thinking Criteria Number of Students Frequency Percentage
Very High 1 0.38
High 7 2.69
Moderate 64 24.62
Low 49 18.85
Very Low 139 53.46
Total 260 100

Table 8, displays that among the 260 students who completed the test, 1 student achieved a very high
level of critical thinking ability with a frequency percentage of 0.38%, 7 students achieved a high level of
critical thinking ability with a frequency percentage of 2.69%, 64 students achieved a moderate level of
critical thinking ability with a frequency percentage of 24.62%, 49 students achieved a low level of critical
thinking ability with a frequency percentage of 18.85%, and 139 students achieved a very low level of
critical thinking ability with a frequency percentage of 53.46%. Based on the results of Table 8 and Table
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9 offers a more comprehensive analysis of each student's critical thinking capacity based on the five
aspects of critical thinking.

Table 9. Percentage of Critical Thinking Ability Indicators

Aspect Result Per Aspect (%) Category

Elementary clarification 37.8 Very Low
Basic support 47.4 Low

Inference 25.5 Very Low
Advanced clarification 54.2 Low
Strategy and tactics 47.8 Low

A graph is shown in Figure 1 to more clearly show the variations in percentages across each aspect of
critical thinking ability.

100
90
80
__ 70
S
o 60 54,5
o 47,8
g s0 47,4
()
e 40 37,8
O]
& 30 25,5
20
10
0
Elementary Basic support Inference Advance Strategy and
clarification clarification tactics

Critical Thinking Aspects

Figure 1. Results of Critical Thinking Ability Per Aspect

Considering the outcomes shown in Figure 1, it is shown that students' critical thinking ability in the
aspect of elementary clarification is in the very low category with a percentage of 37.8%. The questions
given in this aspect consist of two indicators: focusing on the question and analyzing arguments. In this
aspect, students are considered unable to understand the question and analyze the argument of the
question by providing appropriate answers supported by relevant sources. This is because students are
less careful in understanding the meaning of the question. The answers provided by students tend to
focus on common opinions they often hear without examining them in depth from various literature. This
aspect still needs to be improved because it helps students become more critical in investigating and
analyzing a problems, enabling them to understand the factors and issues involved well (Kumala et al.,
2022).

To address this issue, it is crucial to enhance students’ understanding of questions by involvement in
group discussions. This is consistent with the research done by Fikrina et al. (2021), which indicate that
group discussions can aid students in better comprehending questions, including testing their
understanding through case examples. Furthermore, students can be trained to focus on analyzing
arguments from diverse sources while encouraging them to independently seek information from
literature. This approach will help students recognize various opinions and evaluate the truth of these
opinions rationally and critically (Felton et al., 2015).

The second aspect, basic support, has an average percentage of 47.4% and falls into the low category.
Basic support relates to the ability to assess the credibility of a source. In this aspect, students are
considered unable to distinguish between reliable and unreliable sources of information and lack
sufficient ability in verifying the validity of sources used to answer questions. The low performance in this
aspect indicates that students still require guidance to train their ability to absorb various received
information. This supports the findings of Septiany et al. (2024), which show that students with low
abilities in assessing the credibility of a source need more direction to provide appropriate reasons based
on the problems presented in the questions. As we know, the internet plays a significant role in helping
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students understand material. However, the credibility of the sources used is crucial to ensure that the
information obtained is reliable. Improvements in this aspect can be made by providing exercises that
focus on verifying information from different sources. For instance, students can be tasked with finding
the same information from various sources and then comparing their reliabilities and accuracy.
Additionally, teachers should introduce a variety of information sources, both reliable and unreliable, and
assign tasks that require students to assess their credibility (Topal & Shargh, 2023).

The third aspect, inference, falls into the very low category with an average percentage of 25.5%. In this
aspect, students are asked to draw and consider conclusions from the problems presented in the images.
The last step in the critical thinking process is drawing conclusions, as it refers to the overall information
obtained that is used to draw conclusions. The test results show that students are not sufficiently critical
in making well-founded conclusions about the presented problems. Students still struggle to draw
conclusions from the provided graph and images. This is due to a lack of understanding and the inability
to connect various pieces of information obtained (Raslan, 2023). To improve skills in this aspect,
teachers can provide more exercise focused on the interpretation and analysis of data, such as graphs
and images relevant to the lesson material. Understanding graphs and images in biology is crucial, as
almost every problem can be visualized through them (Herpiandi et al., 2003). Graphs and pictures are
useful tools for teaching and learning, particularly for science concepts, including biology (Roslina et al.,
2020). Images can correct misconceptions because they convey more concrete and meaningful
information than words, but this can only be achieved through practice (Umam, 2018). Furthermore,
Herpiandi et al. (2003) emphasize the importance of understanding graphs, which can assist students in
organizing, presenting, finding relationships, and evaluating datasets. With directed practice, students
will become more skilled in linking various visual elements to draw more accurate conclusions.

The fourth aspect, advanced clarification, has an average percentage of 54.2%, placing it in the low
category. This aspect achieved the highest score compared to the other aspects. Nevertheless, the
achievement category is still low, indicating the need for improvement. In this aspect, students are
considered unable to adequately consider definitions and predict issues related to the presented
problem. Students often express their opinions without considering the presented questions. This results
from their inadequate comprehension of the content they learned (Afandi et al., 2021). To improve this
aspect, teachers can introduce case study or challenging problems that are relevant to the lesson
material. In case-based learning, students are not only presented with problems but also encouraged to
provide solutions. This supports the growth of students' abilities to identify, analyze, and propose
solutions to complex problems in real-world situations (Ahmar et al., 2023). Case studies are often
carried out by students in groups (Harris et al., 2020), which offers them the opportunity to contribute to
the discussion, sharpening their abilities in evaluating definitions and proposing solutions.

The last aspect used to assess students' critical thinking ability is the aspect of strategy and tactics. This
aspect is used to develop problem-solving plans (Astuti, 2021). This aspect's average percentage of
47.8% places it in the low category. In this aspect, students are required to offer suitable answers to an
issue that the question poses. The low score in this aspect indicates that students are not yet capable of
deciding on an action and choosing the right solution to solve a problem. Improvements in teaching can
be made by involving problem solving, which encourages students to design strategies and solutions,
aligning with the problem-solving indicator of identifying and selecting solutions (Handini et al., 2023).
Teachers can assign exercises that push students to find solutions and assess them by reviewing and
reconsidering the results, combining knowledge, and enhancing their problem-solving skills (Hery, 2017).
There are several reasons for the low level of thinking ability among the pupils in this research. First,
students tend to rely on memorization and rote learning of biology concepts, resulting in limited
understanding (Agnafia, 2019; Ihsan et al., 2024). Students who only memorize concepts will find it
difficult to use their expertise in novel or different situations. This also causes them to struggle when
faced with questions that require critical thinking ability because they are not accustomed to such types
of questions (Fauzi & Sa’diyah, 2019; Gustianingrum et al., 2023). Teachers need to accustom students
to solving problems related to critical thinking, one of which is through HOTS (Higher Order Thinking
Ability) questions. HOTS questions do not merely rely on memory but require students to process
information, analyze, and think critically (Tim Pusat Penilaian Pendidikan, 2019).

Secondly, the use of learning models has not been fully optimized. Although conventional teaching still
dominates, many teachers have tried to incorporate various learning models. However, these models
have not been maximized in their ability to foster students’ critical thinking abilities. This aligns with Syam
et al. (2024), who pointed out that the suboptimal use of learning models is one of the reasons for the
low levels of students’ critical thinking abilities. Several factors contribute to this, such as inadequate
facilities and infrastructure, limited time, and a lack of teacher knowledge and competence in
implementing the chosen learning models (Harahap et al., 2024; Syahdia et al., 2024). Despite these
challenges in implementing effective learning models, many researchers have shown that there are
several models which, when applied correctly, can help address these issues and enhance students’
critical thinking abilities. This aligns with the findings of Sidabutar & Mercuriani (2024), who noted that
appropriate learning models are believed to be capable of improving students’ critical thinking abilities.
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For example, Tafakur et al. (2023) claimed that students’ critical thinking ability may be effectively
enhanced by the project-based learning approach. Another study by Abdulah et al. (2023) found that
applying the problem-based learning approach helps enhance one’s capacity for critical thought due to
direct student involvement. Furthermore, Anwar et al. (2023) in their research also stated that the use of
the discovery learning model can enhance students' critical thinking ability. Many other learning models
are recommended by researchers to improve students' critical thinking ability, but it is important to note
that the use of learning models must also be appropriate for the material and learning objectives to create
a supportive learning environment for developing critical thinking ability.

Thirdly, the lack of student involvement in learning is another issue. According to Mayarni & Nopiyanti.
(2021), students can cultivate critical thinking ability by engaging in a variety of activities that encourage
thought. According to research by Wandi et al. (2023), the higher the level of student involvement in
learning, the higher their critical thinking ability. Students can be actively involved during the learning
process, such as by asking questions, seeking information, and conducting investigating (Abidinsyah &
Ramdiah, 2017; Erdodan, 2019; Shamboul, 2022) in his research stated that critical thinking ability can
be developed by integrating them into the classroom through practical activities and exercises, such as
presentations. Additionally, students can be involved in learning through group discussions, which
encourage them to be more active by requiring them to share ideas and interact with each other. The
participation of students in these discussions can enhance their critical thinking ability, as without these
ability in learning, the process will only result in memorization (Raihan & Malahayati, 2020; Suhartoyo,
2017)

Fourthly, the minimal use of learning media in schools presents another issue. Studies carried out by
Musfikhuna et al. (2021) indicate that learning media is one of the elements affecting students’ capacity
for critical thought. The more appropriate and effective the learning media used, the more it can enhance
critical thinking ability. Learning media serve as resources for teachers to enhance the educational
process (Sulthon et al., 2021). Utilizing learning media helps teachers communicate content to students
more effectively. Additionally, throughout the learning process, educational media can act as a
communication link between teachers and students, helping to convey information and concepts more
effectively and efficiently (Hidayati et al., 2024). Currently, many studies recommend various learning
media that can enhance critical thinking ability. One such study by Isnaeni et al. (2021) states that
android-based learning materials are among the resources that might help students become more adapt
at critical thinking such as e-booklets and webcomics. According to Zuniari et al. (2022) their research
states that students’ capacity for critical thought is positively impacted by augmented reality learning
resources. Hidayati et al., (2024) also added that several types of various types of learning media,
including simulation-based, game-based, and project-based media, can be utilized to improve critical
thinking. Besides the aforementioned learning media, many other types of media can help improve
critical thinking ability. The use of learning media must consider the appropriateness and relevance of
the material to achieve the desired learning objectives.

Aspects of critical thinking ability that are still in the low and very low categories indicate a need for
serious attention and action to improve these abilities to a better category. Efforts to enhance students'
critical thinking abilities are crucial, considering that the ability to think critically is vital for students
(Septiany et al., 2024). The role of teachers is vital in developing critical thinking ability, but cooperation
and support from various related parties are also necessary to help improve these ability (Agnafia, 2019).
Furthemore, to improve future outcomes, the instruments used to evaluate critical thinking abilities as
well need to be updated with broader and more varied coverage. This is essential to ensure that
researchers can capture a wider dimension of students’ critical thinking abilities. Future research can
also involve samples by adding more school variations, which can help identify factors that influence
students’ critical thinking abilities.

Conclusion

The capacity for critical thinking among high school students in Bantul Regency is categorized as very
low in the aspects of elementary clarification and inference. Additionally, they are placed in the low
category concerning the aspects of basic support, advanced clarification, and strategy and tactics. There
are several reasons why students struggle with critical thinking, including biology learning that still relies
on memory and rote learning, the lack of use of learning models that empower critical thinking ability,
the insufficient participation of students in the learning process, and the minimal use of learning media.
Various efforts are needed to improve these abilities through solutions that not only involve teachers but
also various related parties. After the right solutions are put in place, it is expected that students’ critical
thinking ability will significantly improve, not only in academic fields but also in preparing students to face
future challenges.

854



- JPBI
\\ NP /’

Sari et al. | JPBI (Jurnal Pendidikan Biologi Indonesia), Vol. 10 Issue 3, 2024, 848-859

Acknowledgment

The researchers would like to thank the biology teachers at SMAN 2 Bantul, SMAN 3 Banguntapan,
SMAN 1 Dlingo, SMAN 1 Jetis, SMAN 1 Imogiri, SMAN 1 Piyungan, SMAN 1 Pajangan, SMAN 1 Sewon,
and SMAN 1 Srandakan, as well as all the students who participated in this research.

Conflicts of Interest

The authors affirm that there is no conflicts of interest with respect to this paper’s publication.

Author Contributions

E.M.S: composing the first draft in preparation, methodology and analyzed data, E.Y: review paper,
editing and approval of the final version of the manuscript.

References

Abda’u, M. F. P., Setiawan, A., Musaffak, & Oktavia, Y. (2023). Research patterns on critical thinking
skills in Indonesian language and literature journals in PPJB-SIP. Jurnal Multidisiplin Madani,
3(12), 2468-2482. https://doi.org/10.55927/mudima.v3il12.3437

Abdulah, A., Hadiyanto, Solfema, Gistituati, N., Iswari, M., Atmazaki, & Syafruddin. (2023).
Development of problem-based learning models to improve critical thinking skills in citizenship
education courses. International Journal Of Humanities Education and Social Sciences
(IJHESS), 2(4), 1264-1271. https://doi.org/10.55227/ijhess.v2i4.337

Abidinsyah, & Ramdiah, S. (2017). The difference between students critical thinking skill using problem
based learning and think pairs share on coordination system material. Proceedings of the 5th
SEA-DR (South East Asia Development Research) International Conference, 100. 125-127.
https://doi.org/10.2991/seadric-17.2017.26

Afandi, A., Wahyuni, E. S., Kristiana, T., & Putra, D. A. (2021). Profile of critical thinking skills of
students in high school on climate change and waste recycling materials. International Journal
of Pedagogy and Teacher Education, 5(2), 96—104. https://doi.org/10.20961/ijpte.v5i2.50826

Agnafia, D. N. (2019). Analisis kemampuan berpikir kritis siswa dalam pembelajaran Biologi. Florea,
6(1), 45-53. https://e-journal.unipma.ac.id/index.php/JF/article/view/4369/2130

Ahmar, D. S., Azzajjad, M. F., & Ahmar, A. S. (2023). Adapting to change: The effects of case study
approaches on problem-solving skills. ARRUS Journal of Mathematics and Applied Science,
3(2), 97-108. https://doi.org/10.35877/mathscience2206

Anisa, A. R., Ipungkarti, A. A., & Saffanah, K. N. (2021). Pengaruh kurangnya literasi serta
kemampuan dalam berpikir kritis yang masih rendah dalam pendidikan di Indonesia. In Current
Research in Education: Conference Series Journal, 1(1), 1-12.
https://ejournal.upi.edu/index.php/crecs/article/download/32685/pdf

Anwar, Y., Slamet, A., & Daniaty, U. (2023). Improving critical thinking skills through discovery learning
models assisted animation video on digestive system material. JPBI (Jurnal Pendidikan Biologi
Indonesia), 9(3), 433—444. https://doi.org/10.22219/jpbi.v9i3.29042

Astuti, A. (2021). Pengembangan lembar kerja peserta didik (Ikpd) berbasis problem based learning
(pbl) untuk kelas VIl SMP/MTs mata pelajaran matematika. Jurnal Cendekia : Jurnal Pendidikan
Matematika, 5(2), 1011-1024. https://doi.org/10.31004/cendekia.v5i2.573

Azrai, E. P., Suryanda, A., Wulaningsih, R. D., & Sumiyati, U. K. (2020). Kemampuan berpikir kritis dan
literasi sains siswa SMA di Jakarta Timur. Edusains, 12(1), 89-97.
https://doi.org/10.15408/es.v12i1.13671

Chiras, D. D. (1992). Teaching critical thinking skills in the biology & environmental science
classrooms. The American Biology Teacher, 54(8), 464—468.
http://www.jstor.org/stable/4449551

Cimer, A. (2012). What makes biology learning difficult and effective : students’ views. Educational
Research and Reviews, 7(3), 61-71. https://academicjournals.org/journal/ERR/article-full-text-
pdf/6AD7EA84352

Direktorat Pembinaan SMA. (2010). Juknis penyusunan perangkat penilaian afektif di SMA. Direktorat
Pembinaan SMA. https://sma.kemdikbud.go.id/juknis/cari_juknis

Ennis, R. H. (1985). A logical basis for measuring critical thinking skills. Educational Leadership, 44—
48. https://jgregorymcverry.com/readings/ennis1985assessingcriticalthinking.pdf

855


https://doi.org/10.55927/mudima.v3i12.3437
https://doi.org/10.55227/ijhess.v2i4.337
https://doi.org/10.2991/seadric-17.2017.26
https://doi.org/10.20961/ijpte.v5i2.50826
https://e-journal.unipma.ac.id/index.php/JF/article/view/4369/2130
https://doi.org/10.35877/mathscience2206
https://ejournal.upi.edu/index.php/crecs/article/download/32685/pdf
https://doi.org/10.22219/jpbi.v9i3.29042
https://doi.org/10.31004/cendekia.v5i2.573
https://doi.org/10.15408/es.v12i1.13671
http://www.jstor.org/stable/4449551
https://academicjournals.org/journal/ERR/article-full-text-pdf/6AD7EA84352
https://academicjournals.org/journal/ERR/article-full-text-pdf/6AD7EA84352
https://sma.kemdikbud.go.id/juknis/cari_juknis
https://jgregorymcverry.com/readings/ennis1985assessingcriticalthinking.pdf

///’ e _7-7\\\_
- JPBI
\\ ‘7-77-7-/*

Sari et al. | JPBI (Jurnal Pendidikan Biologi Indonesia), Vol. 10 Issue 3, 2024, 848-859

Erdem, C., Bagci, H., & Kogyidit, M. (2019). 21st century skills and education. In Cambridge Schoolar
Publishing (Issue September). Cambridge Scholars Publishing.
https://www.cambridgescholars.com/resources/pdfs/978-1-5275-3966-2-sample.pdf

Erdogan, V. (2019). Integrating 4C skills of 21st century into 4 language skills in EFL classes.
International Journal of Education and Research, 7(11), 113-127.
https://www.ijern.com/journal/2019/November-2019/09.pdf

Facione, P. A. (2015). Critical thinking : What it is and why it counts. Insight Assessment, 1-28.
https://www.researchgate.net/publication/251303244_Critical_Thinking_What_lIt_Is_and_Why_It

Counts

Fauzi, A., & Sa’diyah, W. (2019). Students’ metacognitive skills from the viewpoint of answering
biological questions: Is it already good? Jurnal Pendidikan IPA Indonesia, 8(3), 317-327.
https://journal.unnes.ac.id/nju/jpii/article/view/19457

Felton, M., Garcia-Mila, M., Villarroel, C., & Gilabert, S. (2015). Arguing collaboratively: Argumentative
discourse types and their potential for knowledge building. British Journal of Educational
Psychology, 85(3), 372-386. https://doi.org/10.1111/bjep.12078

Fikrina, A., Arifmiboy, Reflinda, & Roza, V. (2021). The students’ perception on the advantages of
group discussion technique in teaching speaking at the eleventh grade in SMA 1 VII Koto
Sungai Sarik. International Journal of Language and Literature, 5(3), 158-164.
https://doi.org/10.23887/ijll.v5i3.45767

Fitarahmawati, & Suhartini. (2021). Empowering critical thinking and problem-solving skills during
pandemic through contextual distance-learning in biology. Proceedings of the 6th International
Seminar on Science Education (ISSE 2020), 541(Isse 2020), 39-47.
https://doi.org/10.2991/assehr.k.210326.006

Fitriani, A., Zubaidah, S., & Hidayati, N. (2022). The quality of student critical thinking : A survey of high
schools in Bengkulu , Indonesia. JPBI (Jurnal Pendidikan Biologi Indonesia), 8(2), 142—149.
https://ejournal.umm.ac.id/index.php/jpbi/article/view/18129

Gunawan, G., Harjono, A., Nisyah, M., Kusdiastuti, M., & Herayanti, L. (2020). Improving students’
problem-solving skills using inquiry learning model combined with advance organizer.
International Journal of Instruction, 13(4), 427—-442. https://doi.org/10.29333/iji.2020.13427a

Gustianingrum, R. A., Murni, A., & Maimunah. (2023). Analisis kemampuan berpikir kritis peserta didik
dalam menunjang penguatan profil pelajar pancasila. PRISMA, Prosiding Seminar Nasional
Matematika, 6, 465-471. https://journal.unnes.ac.id/sju/prisma/article/view/66908/23857

Hadiprayitno, G., Muhlis, & Kusmiyati. (2019). Problems in learning biology for senior high schools in
Lombok Island. Journal of Physics: Conference Series, 1241(1). https://doi.org/10.1088/1742-
6596/1241/1/012054

Handini, R., Ariyanti, N. A., & Kurniawan, F. (2023). Students’ problem solving skill on the ecosystem
materials through somatic, auditotry, visual and intellectual model. Jurnal Pendidikan Sains
Indonesia, 11(2), 333-344. https://doi.org/10.24815/jpsi.v11i2.28546

Harahap, D., Silalahi, D., Hutagalung, E., Purba, M., & Tansliova, L. (2024). Analisis tantangan dan
solusi guru dalam implementasi strategi pembelajaran. Qistina: Jurnal Multidisiplin Indonesia,
3(1), 778-782. https://rayyanjurnal.com/index.php/qistina/article/view/2416/1908

Harris, B. N., McCarthy, P. C., Wright, A. M., Schutz, H., Boersma, K. S., Shepherd, S. L., Manning, L.
A., Malisch, J. L., & Ellington, R. M. (2020). From panic to pedagogy: Using online active
learning to promote inclusive instruction in ecology and evolutionary biology courses and
beyond. Ecology and Evolution, 10(22), 12581-12612. https://doi.org/10.1002/ece3.6915

Hasnawati, H., & Widodo, A. (2023). Analisis kemampuan berpikir kritis mahasiswa pasca
pembelajaran daring. Journal of Education, 06(01), 9830-9837.
https://jonedu.org/index.phpl/joe/article/view/4616

Herpiandi, W., Hidayat, O., & Sumarno, U. (2003). Analisis kemampuan siswa SMU dalam
mentranslasikan data Ke dalam bentuk grafik pada konsep ekologi. Jurnal Pengajaran
Matematika Dan limu Pengetahuan Alam, 4(1), 11-20.
https://doi.org/10.18269/jpmipa.v4i1.35617

Hery, H. (2017). Meningkatkan kemampuan [emecahan masalah dan karakter kreatif dalam
pembelajaran matematika problem posing berbasis collaborative learning. Prosiding Seminar
Nasional Matematika X Universitas Negeri Semarang 2016, 22—28.
https://journal.unnes.ac.id/sju/index.php/prisma/article/view/21538

Hidayati, K., Rahmawati, A., & Wijayanto, D. S. (2024). Development of learning media to improve
critical thinking skills and creativity of vocational students. International Journal of Social Service
and Research, 4(03), 716—724. https://doi.org/10.46799/ijssr.v4i03.741

Hillary, G., Djulia, E., & Hasibuan, R. H. (2023). Analysis critical tinking ability and environmental care
attitude of junior high school students on global warming material. Jurnal Penelitian Pendidikan
IPA, 9(5), 2383—-2390. https://jppipa.unram.ac.id/index.php/jppipa/article/view/2603

856


https://www.cambridgescholars.com/resources/pdfs/978-1-5275-3966-2-sample.pdf
https://www.ijern.com/journal/2019/November-2019/09.pdf
https://www.researchgate.net/publication/251303244_Critical_Thinking_What_It_Is_and_Why_It_Counts
https://www.researchgate.net/publication/251303244_Critical_Thinking_What_It_Is_and_Why_It_Counts
https://journal.unnes.ac.id/nju/jpii/article/view/19457
https://doi.org/10.1111/bjep.12078
https://doi.org/10.23887/ijll.v5i3.45767
https://doi.org/10.2991/assehr.k.210326.006
https://ejournal.umm.ac.id/index.php/jpbi/article/view/18129
https://doi.org/10.29333/iji.2020.13427a
https://journal.unnes.ac.id/sju/prisma/article/view/66908/23857
https://doi.org/10.1088/1742-6596/1241/1/012054
https://doi.org/10.1088/1742-6596/1241/1/012054
https://doi.org/10.24815/jpsi.v11i2.28546
https://rayyanjurnal.com/index.php/qistina/article/view/2416/1908
https://doi.org/10.1002/ece3.6915
https://jonedu.org/index.php/joe/article/view/4616
https://doi.org/10.18269/jpmipa.v4i1.35617
https://journal.unnes.ac.id/sju/index.php/prisma/article/view/21538
https://doi.org/10.46799/ijssr.v4i03.741
https://jppipa.unram.ac.id/index.php/jppipa/article/view/2603

///’ e _7-7\\\_
- JPBI
\\ ‘7-77-7-/*

Sari et al. | JPBI (Jurnal Pendidikan Biologi Indonesia), Vol. 10 Issue 3, 2024, 848-859

Ihsan, M. I., Helmi, & Kaheruddin. (2024). Critical thinking skills in physics learning of students at
SMAN 8 Makassar. Jurnal llmiah Pendidikan Fisika, 8(1), 12-21.
https://ppjp.ulm.ac.id/journals/index.phpl/jipf/article/view/9708

Isnaeni, W., Sujatmiko, Y. A., & Pujiasih, P. (2021). Analysis of the role of android-based learning
media in learning critical thinking skills and scientific sttitude. Jurnal Pendidikan IPA Indonesia,
10(4), 607-617. https://doi.org/10.15294/jpii.v10i4.27597

Kumala, F. ., Yasa, A. ., & Samudra, R. . (2022). Elementary clarification analysis (critical thinking skill)
elementary school students based on grade and learning method. Jurnal limiah Sekolah Dasar,
6(3), 459—-467. https://doi.org/10.23887/jisd.v6i3.47366

Mahanal, S., Zubaidah, S., Sumiati, I. D., Sari, T. M., & Ismirawati, N. (2019). RICOSRE: A learning
model to develop critical thinking skills for students with different academic abilities.
International Journal of Instruction, 12(2), 417-434. https://doi.org/10.29333/iji.2019.12227a

Maryanti, S., Riandi, R., Rustaman, N., & Kaniawati, I. (2024). Analisis kesulitan belajar tema sistem
organ dan pemanfaatan teknologi informasi mahasiswa calon guru biologi.
BIOCHEPHY:Journal Od Science Education, 4(1), 100-105.
https://journal.moripublishing.com/index.php/biochephy/article/view/993

Mayarni, M., & Nopiyanti, E. (2021). Critical and analytical thinking skill in ecology learning : A
correlational study. JPBI (Jurnal Pendidikan Biologi Indonesia), 7(1), 63—70.
https://ejournal.umm.ac.id/index.php/jpbi/article/view/13926

Musfikhuna, K., Parlyna, R., & Fidhyallah, N. F. (2021). The influence of learning media and learning
motivation on critical thinking ability of FE UNJ students. Jurnal Pendidikan Ekonomi,
Perkantoran Dan Akutansi, 1-15.
http://pub.unj.ac.id/index.php/jpepalcitationstylelanguage/get/vancouver?submissionld=340&pu
blicationld=341

Novitasari, K. W. A. (2023). Analisis keterampilan berpikir kritis menurut indikator Facione pada
pembelajaran kimia daring dan luring. Jurnal Sains Pembelajaran Kimia, 8(2), 85-94.
https://doi.org/10.47647/jsr.v13i3.2017

Permana, T. I, Hindun, I., Rofi'ah, N. L., & Azizah, A. S. N. (2019). Critical thinking skills : The
academic ability , mastering concepts , and analytical skill of undergraduate students. JPBI
(Jurnal Pendidikan Biologi Indonesia), 5(1), 1-8.
https://ejournal.umm.ac.id/index.php/jpbi/article/view/7626

Pujiastuti, I. P. (2023). Profil kemampuan berpikir kritis siswa SMA negeri dan swasta dalam
pembelajaran biologi. Saintifik: Jurnal Matematika, Sains, Dan Pembelajarannya, 9(1), 75-81.
https://doi.org/10.31605/saintifik.v9i1.397

Rahman, I. A, Viola, M. A., & Vilanti, F. A. (2023). Uji validitas dan reliabilitas kualitas sarana dan
prasarana akademik terhadap prestasi belajar mahasiswa FKIP Universitas Jambi. Administrasi
Pendidikan, 7(3), 28965—-28966. https://jptam.org/index.php/jptam/article/view/11627/9045

Rahmawati, D. (2018). Pengaruh model problem based learning ( PBL ) berbantu brainstorming
terhadap kemampuan berpikir kritis siswa pada konsep sistem endokrin [Universitas Islam
Negeri Syarif Hidayatullah Jakarta].
https://repository.uinjkt.ac.id/dspace/bitstream/123456789/42886/2/DIAN RAHMAWATI-
FITK.pdf

Rahmawati, I., Hidayat, A., & Rahayu, S. (2016). Analisis keterampilan berpikir kritis siswa SMP pada
materi gaya dan penerapannya. Pros. Semnas Pend. IPA Pascasarjana UM, 1, 1112-1119.
https://pasca.um.ac.id/wp-content/uploads/2017/02/Ika-Rahmawati-1112-1119.pdf

Raihan, F., & Malahayati, K. N. (2020). Pengaruh partisipasi dalam diskusi kelas terhadap kemampuan
berfikir kritis (critical thinking skills) peserta didik SMA negeri di Kota Langsa. Jurnal Samudra
Geografi, 3(1), 23-27.
https://www.researchgate.net/publication/341468226_Pengaruh_Partisipasi_dalam_Diskusi_Kel
as_terhadap_Kemampuan_Berfikir_Kritis_Critical_Thinking_skills_Peserta_Didik_SMA_Negeri_
di_Kota_Langsa

Ramdani, A., Jufri, A. W., Jamaluddin, J., & Setiadi, D. (2020). Kemampuan berpikir kritis dan
penguasaan konsep dasar IPA peserta didik. Jurnal Penelitian Pendidikan IPA, 6(1), 119-114.
https://doi.org/10.29303/jppipa.v6il.388

Raslan, G. (2023). Critical thinking skills profile of high school students in AP chemistry learning.
Lecture Notes in Civil Engineering BUID Doctoral Research Conference 2022, 320. 79-96.
https://doi.org/10.1007/978-3-031-27462-6_5

Roslina, Andalia, N., AG, B., & Zulfajri, M. (2020). The student ability in graph understanding for
mastering natural science concepts through the process skills approach. International Journal of
Instruction, 13(4), 145-160. https://doi.org/10.29333/iji.2020.13410a

Roudlo, M. (2020). Kemampuan berpikir kritis dan kemandirian belajar melalui model pembelajaran
flipped classroom dengan pendekatan STEM. Seminar Nasional Pascasarjana 2020. 20. 292—
297. https://proceeding.unnes.ac.id/snpasca/article/view/602/520

857


https://ppjp.ulm.ac.id/journals/index.php/jipf/article/view/9708
https://doi.org/10.15294/jpii.v10i4.27597
https://doi.org/10.23887/jisd.v6i3.47366
https://doi.org/10.29333/iji.2019.12227a
https://journal.moripublishing.com/index.php/biochephy/article/view/993
https://ejournal.umm.ac.id/index.php/jpbi/article/view/13926
http://pub.unj.ac.id/index.php/jpepa/citationstylelanguage/get/vancouver?submissionId=340&publicationId=341
http://pub.unj.ac.id/index.php/jpepa/citationstylelanguage/get/vancouver?submissionId=340&publicationId=341
https://doi.org/10.47647/jsr.v13i3.2017
https://ejournal.umm.ac.id/index.php/jpbi/article/view/7626
https://doi.org/10.31605/saintifik.v9i1.397
https://jptam.org/index.php/jptam/article/view/11627/9045
https://repository.uinjkt.ac.id/dspace/bitstream/123456789/42886/2/DIAN%20RAHMAWATI-FITK.pdf
https://repository.uinjkt.ac.id/dspace/bitstream/123456789/42886/2/DIAN%20RAHMAWATI-FITK.pdf
https://pasca.um.ac.id/wp-content/uploads/2017/02/Ika-Rahmawati-1112-1119.pdf
https://www.researchgate.net/publication/341468226_Pengaruh_Partisipasi_dalam_Diskusi_Kelas_terhadap_Kemampuan_Berfikir_Kritis_Critical_Thinking_skills_Peserta_Didik_SMA_Negeri_di_Kota_Langsa
https://www.researchgate.net/publication/341468226_Pengaruh_Partisipasi_dalam_Diskusi_Kelas_terhadap_Kemampuan_Berfikir_Kritis_Critical_Thinking_skills_Peserta_Didik_SMA_Negeri_di_Kota_Langsa
https://www.researchgate.net/publication/341468226_Pengaruh_Partisipasi_dalam_Diskusi_Kelas_terhadap_Kemampuan_Berfikir_Kritis_Critical_Thinking_skills_Peserta_Didik_SMA_Negeri_di_Kota_Langsa
https://doi.org/10.29303/jppipa.v6i1.388
https://doi.org/10.1007/978-3-031-27462-6_5
https://doi.org/10.29333/iji.2020.13410a
https://proceeding.unnes.ac.id/snpasca/article/view/602/520

///’ e _7-7\\\_
- JPBI
\\ ‘7-77-7-/*

Sari et al. | JPBI (Jurnal Pendidikan Biologi Indonesia), Vol. 10 Issue 3, 2024, 848-859

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).
https://doi.org/10.1088/1742-6596/1006/1/012002

Septiany, L. D., Puspitawati, R. P., Susantini, E., Budiyanto, M., Purnomo, T., & Hariyono, E. (2024).
Analysis of high school students’ critical thinking skills profile according to Ennis indicators.
IJORER : International Journal of Recent Educational Research, 5(1), 157-167.
https://doi.org/10.46245/ijorer.v5i1.544

Shamboul, H. A. E. (2022). The importance of critical thinking on teaching learning process. Scientific
Research Publishing, 10(01), 29-35. https://doi.org/10.4236/jss.2022.101003

Sidabutar, N., & Mercuriani, I. S. (2024). Analysis of critical thinking ability of high school students in
Sleman Regency on virus material. Jurnal Penelitian Pendidikan IPA, 10(3), 1213-1219.
https://doi.org/10.29303/jppipa.v10i3.5320

Suarniati, N. W., Hidayah, N., & Handarini, M. D. (2018). The development of learning tools to improve
students ’ critical thinking skills in vocational high school. IOP Conf. Series: Earth and
Environmental Science. https://doi.org/10.1088/1755-1315/175/1/012095

Suhartoyo, E. (2017). The importance of critical thinking competence: An investigation of students’
writing experiences. International Seminar on Language, Education, and Culture, 34—42.
https://sastra.um.ac.id/wp-content/uploads/2017/11/34-42-Eko-
Suhartoyo_Edited_LAYOUTED.pdf

Sulthon, M., Pujiastuti, P., & Retnawati, H. (2021). What is the teacher’s challenge on the developing of
learning media to increase critical thinking ability and the character? Jurnal Prima Edukasia,
9(1), 55-64. https://doi.org/10.21831/jpe.v9i1.34876

Syahdia, R. R., Nuryani, H., Nuryanti, M., & Sukmayani, N. S. (2024). Challenges of implementing
project-based learning models in secondary schools in various countries. Jurnal of Education
Sciences (Edusci), 6(1), 281-294. https://doi.org/10.62885/edusci.v6i1.340

Syam, Y. R., Kurniasih, S., & Retnowati, R. (2024). Improving students ’ critical thinking skills using the
problem-based learning model assisted by virtual laboratories. Jurnal limiah Pendidikan Dan
Pembelajaran, 8(1), 27-33.
https://ejournal.undiksha.ac.id/index.php/JIPP/article/download/67851/29563/229026?__cf _chl_
tk=MMoKv2fw_ukOgPU7VFS09XjFS3SWzGYJjrPL4jMTnfU-1729247652-1.0.1.1-
9YtFP1scBjQiLgPnZG02bcgaS_fHx2junTe331zhwog

Tafakur, T., Rethawati, H., & Shukri, A. A. M. (2023). Effectiveness of project-based learning for
enhancing students critical thinking skills: A meta-analysis. JINoP (Jurnal Inovasi
Pembelajaran), 9(2), 191-209. https://doi.org/10.22219/jinop.v9i2.22142

Tekkaya, C., Ozkan, O., & Sungur, S. (2001). Biology concepts perceived as difficult by Turkis high
school students. Journal of Hacettepe University Faculty of Education, 21, 145-150.
http://www.efdergi.hacettepe.edu.tr/yonetim/icerik/makaleler/1048-published.pdf

Tim Pusat Penilaian Pendidikan. (2019). Panduan penulisan soal HOTS-higher order thinking skills.
Pusat Penilaian Pendidikan. https://repositori.kemdikbud.go.id/18343/1/PENULISAN SOAL
HOTS 2019.pdf

Topal, R., & Shargh, F. (2023). Teaching students how to find and identify reliable online sources: A
series of exercises. Journal of Political Science Education, 19(3), 475-484.
https://doi.org/10.1080/15512169.2022.2163899

Trilling, B., & Fadel, C. (2009). 21st Century skills: Learning for life in our times. Jossey-Bass/Wiley.
https://ardian.id/wp-
content/uploads/2018/10/21st_Century_Skills_Learning_for_Life_in_Our_Times___ 2009-3.pdf

Umam, K. (2018). Pengaruh media picture story terhadap kemampuan berpikir kritis siswa pada materi
biologi. Proceeding Biology Education Conference, 15(1), 111-115.
https://jurnal.uns.ac.id/prosbi/article/view/27704/19124

Vekli, G. S., & Cimer, A. (2017). High school students’ written argumentation qualities with problem-
based computer-aided material (PBCAM) designed about human endocrine system. Universal
Journal of Educational Research, 5(5), 848-861. https://doi.org/10.13189/ujer.2017.050517

Wahdah, S. R., Hernawati, D., & Diella, D. (2023). Hubungan keterampilan interpretasi data dengan
keterampilan mengomunikasikan peserta didik materi sistem eksresi. Bioed : Jurnal Pendidikan
Biologi, 11(2), 136-141. https://doi.org/10.25157/jpb.v11i2.10856

Wandi, J. I, Afnita, N., Ananda, A., Erianjoni, E., Anwar, S., & Montesori, M. (2023). Student
engagement: The effect of flipped classroom on improving critical thinking skills. In Indonesian
Journal of Instructional Media and Model (Vol. 5, Issue 1).
https://doi.org/10.32585/ijimm.v5i1.3514

Zubaidah, S. (2018). Mengenal 4C : Learning and innovation skills untuk menghadapi era revolusi
industri 4.0 1. 2nd Science Education National Conference, 1-18.
https://www.researchgate.net/publication/332469989_MENGENAL_4C_LEARNING_AND_INN
OVATION_SKILLS_UNTUK_MENGHADAPI_ERA_REVOLUSI_INDUSTRI_40_1

858


https://doi.org/10.1088/1742-6596/1006/1/012002
https://doi.org/10.46245/ijorer.v5i1.544
https://doi.org/10.4236/jss.2022.101003
https://doi.org/10.29303/jppipa.v10i3.5320
https://doi.org/10.1088/1755-1315/175/1/012095
https://sastra.um.ac.id/wp-content/uploads/2017/11/34-42-Eko-Suhartoyo_Edited_LAYOUTED.pdf
https://sastra.um.ac.id/wp-content/uploads/2017/11/34-42-Eko-Suhartoyo_Edited_LAYOUTED.pdf
https://doi.org/10.21831/jpe.v9i1.34876
https://doi.org/10.62885/edusci.v6i1.340
https://ejournal.undiksha.ac.id/index.php/JIPP/article/download/67851/29563/229026?__cf_chl_tk=MMoKv2fw_uk0qPU7VFSo9XjFS3SWzGYJjrPL4jMTnfU-1729247652-1.0.1.1-9YtFP1scBjQiLgPnZG02bcgaS_fHx2junTe331zhwog
https://ejournal.undiksha.ac.id/index.php/JIPP/article/download/67851/29563/229026?__cf_chl_tk=MMoKv2fw_uk0qPU7VFSo9XjFS3SWzGYJjrPL4jMTnfU-1729247652-1.0.1.1-9YtFP1scBjQiLgPnZG02bcgaS_fHx2junTe331zhwog
https://ejournal.undiksha.ac.id/index.php/JIPP/article/download/67851/29563/229026?__cf_chl_tk=MMoKv2fw_uk0qPU7VFSo9XjFS3SWzGYJjrPL4jMTnfU-1729247652-1.0.1.1-9YtFP1scBjQiLgPnZG02bcgaS_fHx2junTe331zhwog
https://doi.org/10.22219/jinop.v9i2.22142
http://www.efdergi.hacettepe.edu.tr/yonetim/icerik/makaleler/1048-published.pdf
https://repositori.kemdikbud.go.id/18343/1/PENULISAN%20SOAL%20HOTS%202019.pdf
https://repositori.kemdikbud.go.id/18343/1/PENULISAN%20SOAL%20HOTS%202019.pdf
https://doi.org/10.1080/15512169.2022.2163899
https://ardian.id/wp-content/uploads/2018/10/21st_Century_Skills_Learning_for_Life_in_Our_Times____2009-3.pdf
https://ardian.id/wp-content/uploads/2018/10/21st_Century_Skills_Learning_for_Life_in_Our_Times____2009-3.pdf
https://jurnal.uns.ac.id/prosbi/article/view/27704/19124
https://doi.org/10.13189/ujer.2017.050517
https://doi.org/10.25157/jpb.v11i2.10856
https://doi.org/10.32585/ijimm.v5i1.3514
https://www.researchgate.net/publication/332469989_MENGENAL_4C_LEARNING_AND_INNOVATION_SKILLS_UNTUK_MENGHADAPI_ERA_REVOLUSI_INDUSTRI_40_1
https://www.researchgate.net/publication/332469989_MENGENAL_4C_LEARNING_AND_INNOVATION_SKILLS_UNTUK_MENGHADAPI_ERA_REVOLUSI_INDUSTRI_40_1

AT
\ Nfing ‘J P B I Sari et al. | JPBI (Jurnal Pendidikan Biologi Indonesia), Vol. 10 Issue 3, 2024, 848-859
/4

Zubaidah, S., Corebima, A., & Mistianah. (2015). Asesmen berpikir kritis terintegrasi tes essay.
Symposium on Biology Education, 200-213.
https://www.researchgate.net/publication/322315188 Asesmen_Berpikir_Kritis_Terintegrasi_Te
s_Essay

Zuniari, N. I., Ridlo, Z. R., Wahyuni, S., Ulfa, E. M., & Dharmawan, M. K. S. (2022). The effectiveness
of implementation learning media based on augmented reality in elementary School in
improving critical thinking skills in solar system course. Journal of Physics: Conference Series.
https://doi.org/10.1088/1742-6596/2392/1/012010

859


https://www.researchgate.net/publication/322315188_Asesmen_Berpikir_Kritis_Terintegrasi_Tes_Essay
https://www.researchgate.net/publication/322315188_Asesmen_Berpikir_Kritis_Terintegrasi_Tes_Essay
https://doi.org/10.1088/1742-6596/2392/1/012010

