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Purpose of the study: This study aims to describe the effect of the socio-
scientific issue-based inquiry learning model on the critical thinking skills of
eighth-grade students in the subject of the digestive system.

Methodology: This study used a quantitative experimental method with a
nonequivalent control group design. The population in this study was 320 eighth-
grade students, with a sample size of 64 students. Data collection techniques
used tests. The research instruments used pretest and posttest critical thinking
skills. The data analysis technique in this study used N-gain (Normalized Gain)
and inferential statistics in the form of an independent sample t-test.

Main Findings: The main findings of this study indicate that the socio-scientific
issues-based inquiry learning model significantly improves students' critical
thinking skills compared to conventional learning with N-gain 0,94 in high
category. The test results show a sig. value (2-tailed) = 0.021 (<0.05), which
indicates a significant difference between the experimental and control classes.
This model is effective because it involves students in scientific investigations
based on real social issues that encourage them to think reflectively, analytically,
and evidence-based in their decision-making.

Novelty/Originality of this study: The novelty of this study lies in the
application of a socio-scientific issues-based inquiry learning model to digestive
system material to develop students’ critical thinking skills. The socio-scientific
issues used are obesity and GERD. The socio-scientific issues-based inquiry
learning model integrates scientific investigation with contextual and evidence-
based social analysis.
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1. INTRODUCTION

Critical thinking skills are one of the competencies that every individual needs to master in the 21st
century, in addition to communication, collaboration, and creativity [1]. Critical thinking skills enable
individuals to analyze information in depth, make the right decisions, and solve complex problems effectively.
21st-century education emphasizes the importance of developing critical thinking skills as part of the curriculum,
with the aim of preparing students to face increasingly complex and dynamic future challenges [2]. Critical
thinking skills are skills that emerge from learning processes related to an individual's intellect. Critical thinking
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skills can be developed from an early age to teach problem solving through reflective and responsible thinking
[3]. In the context of natural science education, critical thinking is an important focus that is incorporated into
various scientific activities such as observing, questioning, reasoning, and communicating the results of
experiments. Natural science education not only teaches scientific concepts but also critical thinking skills to
deal with scientific and social issues in everyday life because critical thinking skills are also considered the basis
for scientific literacy, which is needed to face global challenges and the rapid development of technology [4].

The importance of developing critical thinking skills in science education is in accordance with
Permendikbud No. 64 of 2013, which explains that science subjects, especially biology and physics, require
critical, logical, and analytical thinking [5]. Several competencies that need to be developed in order to achieve
the objectives of science learning optimally are curiosity, responsibility, honesty, creativity, and critical thinking.
Critical thinking is part of higher-order thinking skills, namely the ability to think reasonably and reflectively in
order to decide what to believe or do [6]. In addition, critical thinking is the process of obtaining information
effectively through proof and the application of logic. This process enables a person to take responsibility for
their thoughts, draw appropriate conclusions, and solve various problems systematically [7]. Several studies
show that critical thinking skills are still relatively low.

At the junior high school level, several indicators of critical thinking skills, such as analysis,
systematicity, and maturity, scored an average of 60% and were categorized as adequate [8]. Other studies show
that 51% of students are in the low category and 14% are in the very low category for critical thinking skills [9].
Then, other research shows that students' critical thinking skills are still low with an average of 40.62 with the
indicator that appears most often being Interpretation or the easiest indicator [10]. This shows that students are
not yet accustomed to active learning that can train thinking skills. The low critical thinking skills of students are
influenced by a learning process that is dominated by teachers and a lack of a student-centered learning
environment [11]. Low critical thinking skills will cause students to have difficulty analyzing information,
solving problems, and making the right decisions. This condition will hinder the development of higher-order
thinking skills needed to face the challenges of the 21st century [12].

Critical thinking skills can be improved through contextual and relevant learning. Contextual learning is
learning that enables students to connect the material being taught with problems in everyday life [13]. Learning
is designed so that students can actively participate and gain meaningful understanding [14]. The Contextual
Teaching and Learning approach can improve students’ critical thinking skills and provide a positive influence in
solving various problems based on real life [15]. One contextual approach that can be used is with socio-
scientific issues. Through socio-scientific issues, students will be challenged to consider the scientific principles
underlying certain issues and analyze scientific data that can inform discussions about these issues [16]. The
socio-scientific issue approach can be used as an approach that supports the learning process in training students'
critical thinking skills, because through this approach, real-life problem scenarios can be applied so that students
are encouraged to analyze, evaluate, and make decisions based on scientific considerations and relevant social
values [17].

In general, cases that are classified as socio-scientific issues are controversial and generate much
debate, thereby enabling students to develop certain skills, including critical thinking skills. For example, some
topics that are closely related to everyday life and contain socio-scientific issues are: 1) global warming. This
topic is often used to teach students about the impacts of climate change. Related issues such as Antarctic ice
melt and greenhouse gas emissions from transportation can be integrated into the lesson. Students can be
encouraged to analyze data and discuss possible solutions to reduce the impact of global warming, thereby
encouraging them to think critically [17]. 2) Environmental pollution. This material discusses the impact of
pollution caused by industrial and household waste. Students can analyze how pollution affects human health
and ecosystems, and discuss possible solutions to reduce these impacts [18], 3) biotechnology. This material
covers issues related to biotechnology, such as the use of genetically modified organisms in agriculture, which
can be used as discussion material for students. Students can explore the pros and cons of biotechnology
application, as well as its impact on food safety and the environment [19], 4) The human respiratory system.
Students can learn how air pollution affects the human respiratory system. This discussion can cover the long-
term effects of exposure to pollution on health and steps that can be taken to protect oneself from pollution [18].
The Socioscientific Issues-based Inquiry Model plays an important role in improving students’ science learning
abilities, including scientific thinking habits and scientific literacy, conceptual understanding, critical thinking
skills, scientific explanations, interests and learning achievements [20]. So in its implementation, the socio-
scientific issues approach can be integrated with the inquiry learning model to improve students' critical thinking
skills.

The inquiry learning model places students as active subjects in the learning process through
investigation activities, asking questions, collecting data, and drawing conclusions based on scientific evidence
[21]. The inquiry learning model provides opportunities for students to learn how to discover facts, concepts, and
principles through their direct experiences. Inquiry helps develop critical, analytical, and reflective thinking
skills that are essential in solving various scientific problems in real life [22]. To make inquiry activities more
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contextual and meaningful, their application can be linked to social issues rooted in the context of science. The
socio-scientific issue-based inquiry learning model combines scientific thinking processes with analysis of social
issues that have scientific, ethical, and moral dimensions. In this model, students are invited to examine, discuss,
and make decisions on real issues such as climate change, the use of biotechnology, or environmental pollution
by considering scientific perspectives and social values.

Research results show that the socio-scientific issue-based inquiry learning model can improve critical
thinking skills and learning motivation [23] [24]. In addition, students are actively involved in small groups,
building concepts independently through inquiry activities, evaluating scientific information, and participating in
decision-making related to socio-scientific issues [25]. This study aims to describe the effect of the socio-
scientific issue-based inquiry learning model on improving students' critical thinking skills. The critical thinking
skill indicators used are: 1) recognition of assumptions, 2) analyzing arguments, 3) deduction, 4) information,
and 5) conclusion and shown in Table 1 [26].

2. RESEARCH METHOD

This study used a quantitative experimental method with a nonequivalent control group design. In this
design, participants came from two pre-formed classes. One class was the experimental class that received
treatment, and one class was the control class that did not receive treatment. Critical thinking skills were
measured twice, before the treatment (pretest) and after the treatment (posttest), to determine the effect of the
socio-scientific issue-based inquiry learning model in science learning on the digestive system material. This
design has three main characteristics: 1) participants are not randomly assigned to groups, 2) both classes receive
the same learning conditions except for the treatment, and 3) critical thinking skills are measured at the same
time, namely pretest and posttest [27]. The research design is shown in Figure 1 [28].

Ol X 02
03 04

Figure 1. Research design

The treatment given to the experimental class was a socio-scientific issue-based inquiry learning model,
while the control class used the learning model commonly used by teachers, namely direct learning. The
population in this study was 320 eighth-grade students, with a sample size of 64 students. The sampling
technique used is simple random sampling where each member of the population has the same opportunity to be
selected randomly [29]. Data collection techniques used tests. The research instruments used pretest and posttest
critical thinking skills. The instrument used consisted of 10 questions adapted from research [30] and modified
according to the indicators used. Pretests and posttests were conducted to measure changes that occurred before
and after the treatment was given. The data analysis technique in this study used N-gain (Normalized Gain) and
inferential statistics in the form of an independent sample t-test. N-gain is an analysis method used to measure
the effectiveness of learning by comparing the increase in scores between the pretest (before learning) and
posttest (after learning) [31]. N-gain shows the extent of improvement in critical thinking skills after receiving
treatment, namely the socio-scientific issue-based inquiry learning model. N-gain values range from -1 to 1,
where positive values indicate an increase in critical thinking skills, while negative values indicate a decrease.
The next analysis technique is the independent sample t-test to test the difference in means between two classes.
This test compares the means of two independent groups from the same population where members in one group
are not related to members of the other group [32]. The independent sample t-test is performed to compares the
means of two groups from the same population to determine whether there is a significant difference between
them. The data analysis technique uses SPSS 25.

Table 1. Critical thinking indicators
Indicator Indicator Description
1) Students respond to and question assumptions
2) Students gather further information
1) Students analyze information objectively and accurately

Recognition of Assumptions

Analyzing Argument 2) Students question the quality of supporting information
1) Students formulate possible alternative answers.
Deduction 2) Students provide information through a decision-making

list

Effectiveness Of Inquiry Learning Model Based on Socio-Scientific Issues to ... ( Sabrina Oktavia Irawati)



78 a ISSN: 2716-3725

Indicator Indicator Description
1) Students look for information that still needs to be added
Information 2) Students give reasons for thinking that it is the correct
answer or an accurate solution
1) Students give the best assessment with a quality decision
2) Students provide evidence that leads to a conclusion

Conclution

3. RESULTS AND DISCUSSION
This study aims to describe the effect of the socio-scientific issue-based inquiry learning model on

students' critical thinking skills. Data were obtained through two measurements, namely a pretest to determine
students' initial abilities and a posttest to determine the increase in learning outcomes after treatment. Before
analyzing the pretest and posttest results to determine improvements in student learning outcomes, the
instrument consisting of 10 questions was tested for Cronbach Alpha reliability using SPSS. Reliability testing is
the accuracy or consistency of the tool in assessing what it is assessing. This means that whenever the
assessment tool is used, it will provide relatively the same results [33]. An instrument can be said to be accurate
or stable if the Cronbach’s alpha reliability test results are >0.60 [34]. The Cronbach Alpha results obtained are
shown in Table 2.

Table 2. Cronbach Alpha Reliability Results

Cronbach’s Alpha® N of items

197 10

Based on the Cronbach Alpha results obtained, which were 0.797 and adjusted to the Cronbach Alpha
indicator indicator According to [35] A variable is said to be reliable when it has a Cronbach Alpha (r11)> 0,70.
The results obtained show are > 0,70, so that the question instrument used can be said to be reliable and can be
used for research. The pretest and posttest data were then analyzed to obtain the N-gain value. The pretest,
posttest, and N-gain data are presented in Table 3.

Table 3. Pretest, posttest, and N-gain data

Class Max Min Average N-gain Average Category
Pre-test 70 40 49.38 .
Control  positest 100 60 80.63 06 Medium
. Pre-test 70 30 46.88 .
Experiment o est 100 70 85.31 0.7 High

Based on Table 3, it is known that the pretest and posttest scores increased in both the control class and
the experimental class. The control class obtained an average score of 49.38 on the pretest, while the
experimental class obtained an average score of 46.88. The average pretest score was low because the students
had not yet learned about the digestive system. The posttest in the control class had an average score of 80.63
with an N-gain of 0.60, which is in the moderate category. The experimental class had an average posttest score
of 85.31 with an N-gain of 0.72, which is in the high category. These results show that the socio-scientific issue-
based inquiry learning model is effective in improving students' critical thinking skills, which is in line with the
results of [36], [37]. The socio-scientific issue-based inquiry learning model has been proven to improve critical
thinking skills because students are actively involved in the scientific investigation process related to relevant
social issues [38]. Students are trained to think logically, reflectively, and argumentatively through activities
such as questioning, collecting data, analyzing information, and making decisions based on evidence.
Involvement in discussions and decision-making related to scientific social issues can train students' ability to
analyze problems from various perspectives, which leads to improved critical thinking skills

Critical thinking skills indicators

To determine student improvement in each critical thinking skill indicator, an analysis of critical
thinking skill indicator achievement was conducted, covering five indicators, namely Recognition of
Assumptions, Analyzing Arguments, Deduction, Information, and Conclusion. The improvement in student
scores in each critical thinking skill indicator can be seen in Figure 2.
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N-Gain Results Of Each Critical Thinking Skill Indicator
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Figure 2. N-gain critical thinking skills indicator

On the first indicator, recognition of assumptions, the control class scored 0.74 in the high category and
the experimental class scored 0.94 in the high category. Both classes were in the high category, but the N-gain
results for the experimental class were higher than those for the control class. The N-gain results obtained are in
the high category because the first indicator is the simplest indicator so that students do not have difficulty. This
is in line with [39] which also obtained high category N-gain results on the first indicator. These findings
indicate that during the orientation stage of the socio-scientific issue-based inquiry learning model, students were
presented with real issues regarding obesity and GERD, which are social issues that many people experience
today. Students were asked to identify assumptions that have developed in society, such as “eating a lot will
definitely cause obesity” or “coffee is always bad for the stomach.” This activity trained them to identify
assumptions that are false or inaccurate. Students are encouraged to question the truth of these assumptions, seek
relevant scientific evidence, and assess its validity rationally through the inquiry process. The stages in the
inquiry model, such as questioning, investigating, analyzing data, and drawing conclusions, train students to
think reflectively about the basis of every statement or belief they encounter. Students not only receive and
understand information but are also able to distinguish between facts, opinions, and unfounded assumptions. The
application of socio-scientific issue (SSI)-based inquiry can significantly improve students' critical thinking
skills, particularly in the aspects of recognition of assumptions and evaluation of arguments, because students are
directly involved in analyzing various perspectives that arise from scientific-social issues. This is in line with the
results of research Dusturia et al [40] which states that socio-scientific issue (SSI)-based learning involves the
process of exploring scientific evidence to assess the truth of claims and identify biases or assumptions in the
information received by students. According to Zeidler and Nichols [41], socio-scientific issue (SSI)-based
learning can foster critical thinking and moral reasoning through a reflective process on the values and
assumptions inherent in scientific issues in society.

The second indicator, analyzing arguments, scored 0.66 in the control class, which is in the moderate
category, and 0.86 in the experimental class, which is in the high category. In the syntax of formulating problems
and making hypotheses, students in the experimental class analyzed arguments arising from issues (pros and
cons of fast food consumption on GERD). Students distinguished between arguments based on scientific data
and arguments based solely on opinion. Through the socio-scientific issue-based inquiry learning model,
students critically evaluated the quality of evidence and arguments because they were directly confronted with
socio-scientific complexity. This process fosters students' ability to think reflectively, logically, and based on
evidence. Group discussion activities provide opportunities for students to present, critique, and defend their
arguments scientifically, thereby strengthening their argument analysis skills. The results of the study
Setianingsih et al [36] show that students' ability to analyze arguments improved significantly because they
became accustomed to evaluating claims based on scientific data and relevant social values. Learning with socio-
scientific issues makes students more skilled at identifying argument structures, assessing data validity, and
constructing logical, evidence-based arguments [42]. Tumanggor and Jayanti [43] states that socio-scientific
issue-based learning significantly improves students' argumentation skills in terms of claims, evidence, and
reasoning (CER). Students become accustomed to assessing the strength of evidence and the logic underlying an
argument before reformulating it into a rational scientific opinion. These results reinforce that socio-scientific
issue-based learning can improve argumentation skills and develop indicators of analyzing arguments in critical
thinking skills.
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The third indicator, deduction, scored 0.69 in the control class, which is in the moderate category, and
0.68 in the experimental class, which is also in the moderate category. In the syntax of hypothesis making and
data collection, students in the experimental class formulated hypotheses about the relationship between diet and
digestive health, which were then proven through experiments (fat and protein tests). This activity trained
students to formulate logical alternative answers based on the information obtained, test the relationship between
variables, and conclude rational solutions from general principles to specific situations. The deduction category
is still classified as “moderate” because students find it difficult to generalize the results of the practicum to a
broader social context. Deductive skills require repeated practice and involvement in real-world contexts so that
students become accustomed to making valid alternative explanations. According to Tumanggor and Jayanti
[44], the application of socio-scientific inquiry significantly improves critical thinking skills, particularly in the
aspect of drawing logical conclusions based on scientific evidence. The concept mapping process helps students
structure their arguments rationally and connect theory with observational results deductively. Guided inquiry
learning based on Socio-Scientific Issues can train students’ critical thinking skills, especially in applying
scientific principles deductively to assess and conclude the impact of an environmental phenomenon [45].

The fourth indicator is information. The control class scored 0.50, which is in the moderate category,
while the experimental class scored 0.63, which is also in the moderate category. Although both classes are in
the same category, the experimental class showed better results. This means that the socio-scientific issue-based
inquiry learning model is effective in training students' ability to manage scientific information more critically.
The information indicator in critical thinking skills relates to students' ability to identify, collect, and evaluate
relevant information before drawing conclusions or constructing scientific arguments. In the syntax of collecting
and analyzing data, students are required to relate their observations to solutions to social problems, such as the
importance of reducing fatty food consumption to prevent obesity and increasing protein intake to reduce the risk
of GERD. This process encourages students to seek additional information from relevant scientific sources to
strengthen their arguments. The socio-scientific issues inquiry model has proven effective in stimulating students
to assess the reliability of evidence, distinguish between facts and opinions, and integrate scientific information
into real social contexts. Information indicators improve because students actively receive, test, and interpret
information based on scientific principles and complex social contexts. The results of study Lopez-Fernandez et
al [46] show that socio-scientific issues-based learning helps students develop critical thinking skills through in-
depth evaluation and selection of scientific information.

The fifth indicator is conclusion, with the control class scoring 0.47, which is in the moderate category,
and the experimental class scoring 0.55, which is also in the moderate category. Although the increase is not
very large, these results show a positive effect of applying the socio-scientific issues-based inquiry learning
model on students' ability to draw logical conclusions based on scientific evidence. In the syntax of formulating
conclusions, students in the experimental class were directed to integrate the findings of the discussion, scientific
data, and arguments that had been developed during the learning process. The inquiry model based on socio-
scientific issues helped students develop the ability to draw conclusions that were reasonable, consistent with the
data, and considered scientific and ethical perspectives. Students learn to relate theory to empirical conditions, so
that the conclusions drawn are more rational, logical, and based on scientific data. In addition, according to
Maryam and Suwono [47] this indicator enables students to make decisions as solutions to the issues presented
after conducting investigations and group discussions based on the information and evidence they have obtained
so that they can help resolve these issues. However, the category is still moderate because some students find it
difficult to formulate systematic conclusions. In line with research Setianingsih et al [36], the indicator for
drawing conclusions obtained results in the medium category and the smallest compared to other indicators, this
is because in this indicator students must connect all the results of information, analysis and discussions that
have been carried out so that a conclusion is obtained. Overall, the socio-scientific issue-based inquiry learning
model can improve all critical thinking skill indicators.

The effect of socio-scientific inquiry-based learning models on critical thinking skills

To determine the effect of the socio-scientific issues-based inquiry learning model, inferential statistical
tests were conducted. Normality and homogeneity tests were performed first as prerequisite tests. The
Kolmogorov-Smirnov test was used for the normality test. The results of the normality test are shown in Table 4.

Table 4. Test of normality

Kolmogorov-Smirnov Shapiro-Wilk
Class Statistic df Sig.  Statistic df Sig.
Control 132 32 .168 917 32 .017
Experimen 136 32 139 919 32 .020

Based on Table 4, it is known that the significance value is 0.168 in the control class and 0.139 in the
experimental class. The significance values obtained are greater than the predetermined significance level of
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0.05. Therefore, it can be concluded that the data obtained in both classes are normally distributed. After
obtaining normally distributed data, a homogeneity test was conducted to determine whether the data obtained
were homogeneous or came from populations with the same variance. The results of the homogeneity test are
shown in Table 5.

Table 5. Test of Homogeneity of Variances

Levene .
Statistic dfl df2 Sig.
Control Based on Mean 1.644 1 62 205
Based on Median 1.542 1 62 219
Based on Median and with
adjusted df 1.542 1 61.796 219
Based on trimmed mean 1.688 1 62 .199
Experimen Based on Mean 0.17 1 62 .896
Based on Median .026 1 62 872
Based on Median and with
adjusted df .026 1 61.586 872
Based on trimmed mean 021 1 62 .885

Based on Table 5, it is known that the significance value obtained in the control class was 0.205 for
Based on Mean and in the experimental class, a significance value of 0.896 was obtained. The significance
values in both classes were greater than 0.05, so the pretest and posttest data in the control and experimental
classes were homogeneous. The data obtained is normal and homogeneous, then a parametric statistical test is
performed, namely the Independent Samples Test (t-test). The Independent Samples Test is used to determine
the difference in the means of the two classes, namely the control class and the experimental class. The results of
the Independent Samples Test (t-test) can be seen in Table 6.

Table 6. Independent sample t-test

Levene’s
Test for .
Equality of t-test for Equality of Means
Variances
. Sig. (2- Mean Std. Error
F Sig. T d tailed)  Difference Difference Lower  Upper
Equal variances — c10 505 1840 62 021 -11676 06346 -24362 .01011

assumed
Equal variances

-1.840 59.895 .021 -.11676 .06346 -.24371 .01019
not assumed

Based on Table 6, it is known that the sig value (2-tailed) < 0.05, namely 0.021, so Ho is rejected and
Ha is accepted, namely there is a significant difference between the average learning outcomes of students in the
control class and the experimental class. The socio-scientific issues-based inquiry learning model has proven to
be effective in improving students’ critical thinking skills because it combines the scientific process with a real
social context. Students not only learn scientific concepts conceptually but also learn to assess evidence, connect
scientific facts with social issues, and construct arguments based on logic and empirical data. The socio-
scientific issues approach plays an important role in encouraging students to think reflectively, analytically, and
evaluatively. Students are given the opportunity to present various alternatives, consider scientific and social
impacts, and develop rational and responsible decisions. The learning process stimulates all aspects of critical
thinking skills, from the ability to identify assumptions, analyze arguments, evaluate evidence, to draw logical
conclusions. The inquiry-based learning model using socio-scientific issues strengthens collaboration and
dialogue, thereby promoting social interaction that plays an important role in the formation of scientific
understanding. Students engage in argumentative discussions, confirm each other’s ideas, and evaluate scientific
evidence to support their conclusions [48]. The results of research [49] show that socio-scientific issues-based
science learning effectively improves students' critical thinking skills and sustainability awareness. This is in line
with research [50] showing that socio-scientific issues-based learning can improve critical thinking skills in
digestive system material through relevant social contexts. The socio-scientific issues-based inquiry learning
model provides meaningful, reflective, and contextual learning experiences in developing students' critical
thinking skills.

Novelty this study’s originality resides in employing a socio-scientific issues-based inquiry learning
paradigm to the topic of the digestive tract, specifically addressing obesity and GERD as socio-scientific
concerns. This method distinctly combines scientific inquiry with relevant social challenges, prompting students
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to evaluate real-world problems from both scientific and societal viewpoints. The study offers novel insights into
the incorporation of socio-scientific issues inside science education to improve critical thinking skills, a
combination that has not been thoroughly examined in prior studies on science education for critical thinking.
Implications this study’s conclusions possess significant consequences for scientific education. Integrating socio-
scientific topics into inquiry-based learning can markedly improve students' critical thinking abilities, essential
for the 21st century. This method promotes scientific literacy and the capacity to assess intricate societal
challenges through evidence and reasoning. The study emphasizes the importance for educators of integrating
real-world issues like as obesity and GERD into the curriculum, facilitating students' connection of theoretical
knowledge to practical, pertinent matters. Incorporating socio-scientific themes in education helps foster critical
thinking among students regarding the social and ethical ramifications of scientific advancements.

Limitations the study provides significant insights into the influence of socio-scientific issues-based
inquiry learning on critical thinking, although it has some drawbacks. The sample size was limited, consisting of
only 64 students from two classes, potentially restricting the generalizability of the findings to a wider
population. The study concentrated exclusively on one topic area digestive system biology indicating that the
findings may not be directly relevant to other domains of science education. The study utilized a pretest-posttest
design without random participant assignment, potentially leading to selection bias. Subsequent study may
rectify these shortcomings by increasing the sample size, investigating other topic areas, and utilizing a
randomized controlled trial methodology. Recommendations this study’s findings yield various
recommendations for future practice and research. Educators should integrate socio-scientific themes into
inquiry-based learning activities to enhance critical thinking and engagement with the material. Future research
may investigate the enduring impacts of this pedagogical paradigm on students' critical thinking capabilities and
its ability to improve their decision-making skills across other academic fields. Moreover, subsequent study
should investigate the implementation of this learning model throughout various educational environments,
encompassing secondary and tertiary education, along with its incorporation of digital tools and technology to
enhance accessibility and engagement. Broadening the range of socio-scientific issues and analyzing their effects
on various student demographics could enhance the generalizability of these results.

4. CONCLUSION

The inquiry-based learning model based on socio-scientific issues has been proven effective in
improving students' critical thinking skills with increasing N-gain of 0,94 or high category, especially their
ability to recognize assumptions, analyze arguments, evaluate information, draw conclusions, and apply
scientific reasoning reflectively. Therefore, the application of the inquiry-based learning model based on socio-
scientific issues can be used as an alternative to science learning to develop critical thinking skills
comprehensively. Further research could integrate inquiry-based learning models based on socio-scientific issues
with interactive digital technology to increase student engagement and conceptual understanding.
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