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This research aims to analyze the effectiveness of the SSI inquiry-based
learning model in improving students' critical thinking skills and global
citizen character. Critical thinking skills and global citizen character must be
possessed to face problems that arise. Based on previous research, students'
ability to think critically is still in the low category, and their knowledge of
global citizenship is still lacking. This study was conducted to determine
whether there was an increase in students' critical thinking skills and global
citizen character after the SSl-based inquiry learning model was
implemented. This research is quantitative with a quasi-experimental type
and a non-equivalent control group design. Based on the results of data
analysis on the T-test <0.001 for critical thinking skills and 0.04 for global
citizen character, there is a significant difference. There was a significant
increase in critical thinking skills based on the average pretest score of
58.625 and a posttest score of 75.81. Global citizen character also
significantly increased based on the average pretest score of 85.31 and a
posttest score of 90.093. These results are supported by the average results of
the N-Gain test of the experimental class, which showed a significant
increase in critical thinking skills of 0.416 with a moderate category and
global citizen character of 0.339 with a moderate category. This research
concludes that the SSI inquiry model effectively improves students' critical

thinking skills and global citizen character.
-
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1. INTRODUCTION

Meaningful science learning in the learning process is when students can answer and solve a
problem they face. Science learning development in 21st-century skills needs to be considered in
order to deal with problems that arise. Critical thinking is a process of searching, analyzing,
collecting, and conceptualizing information with personal awareness to improve the ability to face a
problem (Norrizga, 2021). When someone is faced with a social problem, so that to solve problem,

https://jurnal.unimus.ac.id/index.php/JPKIMIA/index

1


mailto:irmasetianingsih@students.untidar.ac.id
mailto:2rivaismawati@untidar.ac.id
mailto:3ekojuliyanto@untidar.ac.id
https://creativecommons.org/licenses/by/4.0/

Jurnal Pendidikan Sains Universitas Muhammadiyah Semarang. Vol. 13(1) pp 1-12 ISSN:2339-0786
DOI: https://doi.org/10.26714/jps.13.1.2025.1-12

critical thinking skills are needed in producing a decision. Students with critical thinking skills can
filter, determine, and consider carefully when faced with information (Wahyudi et al., 2020). Several
studies show that the ability to think critically is still relatively low. This is evidenced by research
conducted by Irawan et al. (2017), namely in students of SMP N 1 Jaten class VII-A, which showed
that the average results of critical thinking skills were still below 50%, namely 44.87%. Research by
Maslakhatunni'mah et al. (2019) also shows that the critical thinking skills of students at MTs Al
Hidayah Karanggupito class VII are still low, especially in the explanation indicator, so it needs to
be improved and trained through a learning model that can train students' critical thinking skills
indicators.

Global citizen character needs to be developed in the 21st century. Global citizens play an
important role in technological progress and the rapid flow of globalization to make social changes
(Sumaryati, 2016). Global citizen character includes citizens' responsibilities, attitudes, and
competencies when faced with local or global problems (Murdiono, 2018). One of the important
goals of science learning in schools is to prepare students to face events in everyday life, so students
need to be prepared to become responsible citizens (Xiao, 2018). Through the global citizen
character, students are trained to solve problems from various perspectives and analyze the decisions
to be taken so that students are involved in the scientific process using their knowledge and science
skills (Hsu & Lin, 2017).

Walangadi et al. (2020) explained that students' knowledge about global citizenship is still
lacking. Students' global citizen character is still relatively low. The results of observations
conducted by Jeramat et al. (2019) explained that students' attitudes and responsibilities towards the
environment are still low. This is indicated by students who still throw garbage in inappropriate
places without considering the impact that will occur. The global citizen character that is possessed
will have a sense of responsibility and anticipate problems by making decisions based on their
critical thinking skills. Critical thinking skills become a character of global citizens that will be a
provision for students facing global problems and challenges in the future (Nurjanah, 2020). Through
the global citizen character, students will be interested in the problems in their environment so that
they can use their critical thinking skills to collect various information and conduct evaluations
before making effective decisions. Students will also consider the impact of decisions and actions in
solving problems. Critical thinking and students' global citizen character need to be prepared in
science learning to solve problems and act responsibly in making mature decisions.
SocioscientificSocioscientificSocioscientific Issues (SSI) is a context of issues or problems
interconnected between scientific and social aspects. Learning with SSI can provide authentic
experiences for students to face and overcome science-related global issues. Integrating social
construction and practice with scientific concepts and processes is needed in investigating
socioscientificsocioscientificsocioscientific issues (Putra, 2022). Research conducted by Lee et al.
(2013) states that learning with SSI increases students' sensitivity to moral and ethical aspects,
knowledge, and technology. Students are also more responsible for solving problems related to
socioscientificsocioscientificsocioscientific issues. The SSI context is a blend of learning because it
can impact people's lives. The inquiry learning model supports SSI. Implementing SSI in science
learning makes it easier to achieve inquiry learning objectives (Shoba et al., 2023). The inquiry
learning model is a learning model with activities to search and investigate logically, systematically,
analytically, and critically.

2. METHOD

This research uses quantitative research with a quasi-experimental type. The research design
used is a non-equivalent control group design. The application of this research is an initial test
(pretest) and a final test (posttest). The class used in this research, namely the experimental class,
was treated with the SSI-based inquiry learning model, and the discovery learning model was used
for the control class. The population used was all class VII students of SMP N 1 Mungkid. The
sampling technique was obtained using purposive sampling and is based on consideration in
sampling: the same number of students and the same teacher. This is because the sample used can be
homogeneous, and the teaching method has no significant difference. The sample used was students
of classes VII B and VII C. The control class consisted of 32 students from class VII C, and the
experimental class consisted of 32 students from class VII B, consisting of males and females. The
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data collection technique used was through a questionnaire used for tests given before and after the
implementation of the SSI-based inquiry learning model. The test instrument was used to measure
critical thinking skills, and the questionnaire was used to measure students' global citizen character.
The instrument was tested for validity with valid and reasonably valid results. Reliability testing was
also conducted on the test instrument and questionnaire, which were 0.576 and 0.444, indicating that
the instrument was reliable. The data obtained were analyzed using the independent t-test and the N-
Gain test. N-Gain is used to measure whether there is an increase in the variable being tested or no
increase.

3. RESULTS AND DISCUSSION
Result
Critical Thinking SkKills

The results of the independent sample t-test on the initial critical thinking ability test scores
in the treatment and control classes produced a value of 0.116 (Sig.>0.05). Hence, the test results
stated that HO was accepted. These results indicate that the initial test between the two classes
showed no difference in their initial abilities. The results of the independent sample t-test on the final
critical thinking ability test scores between the treatment class and the control class produced a
significance value of <0.001 (Sig. <0.05), so the test results stated that H1 was accepted. These
results can be interpreted to mean that in the final test, there was a significant difference in mean
between the two classes, indicating that the initial abilities between the two classes were the same—
results of calculating pretest-posttest scores in measuring students' critical thinking abilities before
and after learning activities. The average results of the pretest and posttest scores for the
experimental and control classes are presented in Table 1.

Table 1. Result of Average Pretest and Posttest Scores for Students’ Critical Thinking Skills

Class Pretest average Standard Posttest Average Standard
Deviation Deviation
Experiment 58.625 1.270 75.81 11.043
Control 55.56 13.048 61.6 11.234
80
@ 60
© 40
O 20
0

Control Experiment
Class Class

B Pretest Average ® Posttest Average

Figure 1. Average Pretest and Posttest Critical Thinking Skills

Table and Figure 1 show that the control class's average pre-post test scores were 55.56 and
61.6. Meanwhile, the average score for the experimental class in the initial test results was 58.625,
and the average score for the final test was 75.81. These results indicate that there was an increase in
both classes. There was a significant increase in the experimental class, so using the SSl-based
inquiry model could improve students' critical thinking skills compared to the control class. The
increase in students' critical thinking skills based on the results of the pre-final tests in the control
and experimental classes can be seen through the average results of the N.Gain test. The results of
the N-Gain mean score for students' critical thinking abilities can be seen in Table 2.Prior to doing
hypothesis testing, two basic tests must be met: normality and homogeneity. The Kolmogorov-
Smirnov Test was used to assess data distribution normality at a 5% significance level (o = 0.05).
The results of the normality test analysis are presented in Table 2.
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Table 2. Average Result N-Gain of Students’ Critical Thinking Skills

Class N-Gain Average Information
Experiment 0.339 Medium
Control 0.009 Low

The gain normality test (N-Gain) was conducted to determine how much the pretest and
posttest results changed. The test was conducted to show whether or not there was an increase in
students' critical thinking skills. The N-Gain test results have increased if they are in the high
category with an N-Gain value > 0.7 and the medium category, 0.3 < g < 0.7. The average N-Gain
results for students' critical thinking abilities were higher in the experimental class compared to the
control class. The experimental class showed N-Gain results in the medium category of 0.416, and
the control class showed the low category with a value of 0.111. Higher N-Gain results occurred in
the experimental class compared to the control class, so critical thinking skills in the experimental
class improved better than those in the control class. The results of the N-Gain values per indicator in
the control and experimental classes can be seen in Table 3.

Table 3. N-Gain Results Indicator Students’ Critical Thinking Skills

Hasil N-Gain
Indicator Experiment Category Control Class Category
Class
Interpretation 0.447 Medium 0.028 Low
Analysis 0.247 Low 0.247 Low
Evaluation 0.661 Medium 0.218 Low
Inference 0.457 Medium 0.096 Low
Explanation 0.318 Medium 0.163 Low
Self-regulation 0.407 Medium 0.016 Low
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Figure 2. Comparison Chart of Average N-Gain for Each Critical Thinking Skills Indicator

The results of the N-Gain value per indicator in the experimental class show the medium
category for interpretation, evaluation, inference, explanation, and self-regulation. In contrast, the
analysis indicators show the low category (see Figure 2). Meanwhile, the N-Gain results per
indicator of students' critical thinking abilities stated that they were in the low category for all
indicators in the control class. These results showed a better improvement in the interpretation,
evaluation, inference, explanation, and self-regulation indicators in the experimental class compared
to the control class. Meanwhile, the analysis indicators do not show an increase.

Character Global Citizen

The results of the N-Gain value per indicator in the experimental class show the medium
category for interpretation, evaluation, inference, explanation, and self-regulation. In contrast, the
analysis indicators show the low category. Meanwhile, the N-Gain results per indicator of students'
critical thinking abilities stated that they were in the low category for all indicators in the control
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class. These results showed a better improvement in the interpretation, evaluation, inference,
explanation, and self-regulation indicators in the experimental class compared to the control class.
Meanwhile, the analysis indicators do not show an increase.

Table 4. Result in Average Score Pretest dan Posttest Students' Global Citizen Character

Class Pretest Average  Standard Posttest Average Standard
Deviation Deviation
Experiment  85.31 6.265 90.093 6.678
Control 84.47 6.021 85.78 4.598
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Figure 3. Average Pretest and Posttest Students’ Global Citizen Character

Table 4 and Figure 3 show the mean pretest-posttest scores on the students' global citizen
character questionnaire; in the control class, the pretest-posttest scores were 84.47 and 85.78. The
average pretest-posttest scores for the experimental class were 85.31 and 90.093. The average value
results indicate a significant increase in the experimental class compared to the control class. The
increase in questionnaire results was analyzed using the N-Gain test based on the pretest-posttest
results in both classes. The results of the average N-Gain value can be seen in Table 5.

Table 5. Result of Average N-Gain Students' Global Citizen Character

Class N-Gain Information
Average
Experiment 0.339 Medium
Control 0.009 Low

The gain normality test (N-Gain) was conducted to determine how much the pretest and
posttest results changed. The test was conducted to show whether or not there was an increase in
students' global citizen character. The N-Gain test results have increased if they are in the high
category with an N-Gain value > 0.7 and the medium category, 0.3 < g < 0.7. The N-Gain results for
the experimental class in the medium category were 0.339, different from the control class, which
showed the low category, namely 0.009. The average N-Gain result of students' global citizen
character is higher in the experimental class than in the control class, so it can be concluded that
there has been an increase in global citizen character in the experimental class. The results of the N-
Gain values per indicator in the treatment class and control class can be seen in Table 6.
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Table 6. Result in N-Gain Indicator Students' Global Citizen Character

Hasil N-Gain
Indicator Experiment Category Control Class  Category
Class
Ecological 0.356 Medium 0.07 Low
Worldview
Social and Moral 0.286 Low 0.09 Low
Sensitivity
Sosioscientific 0.289 Low 0.08 Low
Accountability
0.4
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Figure 4. Comparison Chart of Average N-Gain for Each Global Citizen Character

The results of the N-Gain value per indicator in the experimental class show the medium
category in the ecological worldview indicator. Indicators of social and moral sensitivity and
socioscientificsocioscientificsocioscientific accountability show the low category (Figure 4).
Meanwhile, the results of the N-Gain value per global citizen character indicator in the control class
show a low category for all indicators. The N-Gain results per indicator show that the global citizen
character indicator in the experimental class has increased compared to the control class. Indicators
of the ecological worldview have improved the most.

Discussion
Students Critical Thinking Skills

The T-test results between the pretest scores of the control and treatment classes did not
show any difference after being given the learning model treatment, which showed a difference in
the T-test results. The difference in the T-test results showed that critical thinking abilities increased
in the experimental class. This increase refers to the learning model implemented, namely the SSI-
based inquiry model. Through inquiry activities, students' critical thinking skills are improved
through investigation activities into the SSI context presented. Maharani et al. (2019) research
supports the SSI-based inquiry model, which has a positive influence on increasing students' critical
thinking abilities compared to the discovery learning model. The differences in the results of
students' critical thinking abilities in the two classes are influenced by the use of the SSI learning
model and context.

The average of the initial and final tests from the control class and experimental class, as
shown in Figure 1, shows that there has been a significant increase in students' critical thinking
abilities. The final test results of the experimental class were superior to those of the control class.
These differences indicate that the SSI-based inquiry model can improve students' critical thinking
abilities. This aligns with previous research by Mahanani et al. (2019) that the average student score
is superior in classes where the inquiry learning model with the SSI context is applied.

The results of the N-Gain test support the average initial-final test scores, namely an increase
in the experimental class scores in the medium category and the control class in the low category.
The experimental class showed a significant increase, while the control class did not show a
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significant increase. This is shown by the average N-Gain value of students in the experimental class,
namely 0.416, and the control class, namely 0.019.

Students can learn to solve problems through investigative activities (Ramdhayani et al.,
2023). The integration of SSI regarding problems in the material used in research supports inquiry
learning, where students think about appropriate solutions to the problems that occur, not just solving
the problem. The SSI-based inquiry learning model provides opportunities for students to investigate
critically and conduct decision-making evaluations. Zeidler (2014) explains that SSI integration
allows students in science learning to carry out analyses based on other people's points of view,
focusing on critical reasoning, decision-making, and evaluating critically.

A comparison of the increase in students' critical thinking skills between the control class
and the experimental class for each indicator is presented in Figure 2 below. A comparison of the
average N-Gain on critical thinking ability indicators in Figure 2 shows that the experimental class's
interpretation, evaluation, inference, explanation, and self-regulation indicators are higher than those
for the control class. Using the SSI-based inquiry model can improve students' critical thinking skills
with the learning syntax used.

The average N-Gain of the experimental class in the evaluation indicator is the highest
indicator, namely 0.662 in the medium category. This indicator has experienced a significant
increase because this evaluation indicator is trained through dialogue syntax. Students carry out
dialogue syntax by discussing after investigating by seeking information through other sources to
check the truth of the investigation that has been carried out (Knippels & Van Harskamp, 2018).
Through the issues presented, students look for information to support the results of the
investigation, using guestions that have been presented by considering scientific and social aspects.
In addition, the reflection syntax also supports increasing N-Gain in the experimental class. In this
syntax, students conduct evaluations by reviewing activities that have been carried out so that
students can understand and apply critical thinking and evaluate ways to deal with problems that
arise.

The inference indicator with an N-Gain value of 0.4567 in the medium category shows a
significant difference from the control class's N-Gain. There is an increase in the N-Gain value
because there is a syntax supporting decision-making in the learning model.
SocioscientificSocioscientificSocioscientific issues in the inquiry model can connect scientific
concepts with the issues presented to find solutions to these issues. Students make decisions as
solutions to the issues presented after conducting investigations and group discussions based on the
information and evidence they have obtained. This syntax allows students to provide solutions that
will help resolve the issues (Knippels & Van Harskamp, 2018). Therefore, students critical thinking
skills are used for problem-solving and making decisions with strong considerations through
inference indicators.

The N-Gain result on the interpretation indicator was 0.447 in the medium category,
showing a significant difference between the control and experimental classes. Students can interpret
indicators by explaining the problems that occur at SSI. The syntax of introducing dilemmas and
forming initial opinions will introduce students to socioscientificsocioscientificsocioscientific issues
so that students are interested in finding out and explaining their opinions about the issues that occur
so that they can increase students' interpretation indicators. Based on this syntax, students will be
trained to understand an issue and be able to interpret and formulate the problems that occur
(Wahyudi et al., 2020).

The self-regulation indicator shows an N-Gain result of 0.407 in the medium category. This
indicator also shows a significant difference in the N-Gain results with higher results in the
experimental class. This is because, in the last syntax, namely reflection syntax, the researcher
explores the information that students have obtained, asks for opinions during learning, steps taken
to make decisions, and if students face similar problems in the future (Ariza et al., 2021). Therefore,
through reflection activities, students can consider and understand the process of understanding that
has been obtained and can train students' self-regulation indicators.

The N-Gain indicator of explanation in the experimental class is superior, with a value of
0.312 in the medium category compared to the control class. This is because introducing dilemmas
and forming initial opinions raises various questions for students and enters the syntax of asking
questions. Students discuss the questions asked through investigative syntax by carrying out prepared
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experiments or searching for data on the internet from reliable sources. This syntax trains students'
explanation indicators, where students determine logical opinions according to data and facts.
Investigation activities will provide students with knowledge about various opinions, understanding
of concepts, and values contained in socioscientificsocioscientificsocioscientific issues (Knippels &
Van Harskamp, 2018).

The lowest average in the analysis indicator is 0.247 in the low category. The analysis
indicators show the same average N-Gain results in both classes. Students can analyze the issues
presented on the LKPD to determine the decisions to be taken. However, the questions presented on
the LKPD do not train students' analysis indicators. Therefore, increasing analytical indicators need
to be used in learning so that students can hone their analytical skills (Mahanal, 2014).

This SSl-based inquiry learning model needs to be implemented with more time allocation
because the investigation syntax in this learning model requires much time so that the investigation
process can be carried out well. There is no difference in the student analysis indicators in the N-
Gain results because the learning syntax focuses less on the analysis process; this learning model
focuses on investigating and resolving the issues presented.

Students’ Global Citizen Character

The results of the T-test between the treatment and control classes based on the initial test
did not show any differences, with a significance value of 0.585. The learning model treatment
applied to both classes stated differences in the T-test results based on the final test scores. The
learning model treatment influenced the differences in the T-test; the experimental class applied the
SSl-based inquiry model, while the control class applied the discovery learning model.

The average pre-final test score on global citizen character based on Figure 3 states that the
experimental and control classes' post-test results have improved. There was a more significant
increase in the average posttest results in the treatment class compared to the control class. The
results of data analysis in the N-Gain test also support the results of the average pretest and post-test
scores, namely that there is an increase in the global citizen character questionnaire scores of
students in the treatment class, which is in the medium category and the low category in the control
class. A significant increase in global citizen character among students occurred in the experimental
class, and a significant increase was not seen in the control class.

Through the SSI-based inquiry learning model, students explore the issues presented by
implementing inquiry activities combined with considerations and actions that must be taken to
overcome the issues presented (Ariza et al., 2021). The control class that applies the discovery
learning model emphasizes understanding concepts and structures in a scientific discipline (Sartono,
2018). So, students do not understand and are directly involved in socioscientific issues that develop
students' global citizen character. Therefore, it can be concluded that the SSl-based inquiry learning
model effectively improves students' global citizen character. The increase in students' global
citizenship character in each indicator in the treatment and control classes is presented in Figure 4
below.

Figure 4 compares the average N-Gain for each global citizen character indicator. The
average N-Gain results show that all indicators of global citizen character in the treatment class are
higher than in the control class. Zainuddin et al. (2014) stated that inquiry learning syntax supports
the formation of students' caring character in the cognitive and affective aspects of students. Caring
character is an attitude that exists in the global citizen character; through SSI issues, students will be
actively involved in the issues presented. The SSl-based inquiry model applied in research provides
real experience through the learning syntax.

The ecological worldview indicator has a high category N-Gain value, namely 0.356. The
results of the N-Gain indicator of the ecological worldview show a significant increase between the
experimental and control classes. This is because the experimental class, which applies the SSI-based
inquiry model in the dilemma introduction syntax, introduces students to socioscientific issues so
that the indicators of the ecological worldview increase through the introduction of issues to
students, namely providing an understanding that environmental sustainability and its components
influence each other. One example of an issue presented in the learning process is human activity
that smuggles wild animals; this impacts animal scarcity and threatens the ecosystem's sustainability.
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The lowest N-Gain value in the social and moral sensitivity indicator is 0.286 in the high
category. Social and moral indicators are sensitivity and empathy for problems that arise in the
environment. An increase in the N-Gain value shows that students have social and moral sensitivity
to socioscientificsocioscientificsocioscientific issues, students find out about problems that occur
through the syntax of submitting statements and investigations to find appropriate solutions and
actions in dealing with these issues. Findings in research by Lee et al (2013) show that students
experience an increase in social and moral indicators through SSI, so students become more sensitive
and open through moral and ethical aspects to problems that arise.

Socioscientific accountability indicator with an N-Gain value of 0.289 in the high category.
The syntax of decision-making and action supports improving N-Gain results on socioscientific
accountability indicators. The learning process in the experimental class provides students with the
opportunity to solve the issues presented. SocioscientificSocioscientificSocioscientific accountability
indicators are the attitudes they have in dealing with socioscientificsocioscientificsocioscientific
issues, where students understand the relationship between science and social issues that give rise to
problems so that students feel responsible and need to overcome these problems. The N-Gain results
on this indicator are also the lowest of the three indicators because students still feel confused when
making decisions about syntax

in the learning process.

SSl's controversial context will train students to make decisions based on investigations
carried out with scientific and social considerations. The integration of SSI in the inquiry learning
model allows students to understand the process and skills to become responsible citizens
(Chowdhury et al., 2020).

Social and moral sensitivity and social accountability are the lowest indicators because some
students still feel confused when dealing with the socioscientific issues presented. The issues
presented must also be considered when applying the SSl-based inquiry learning model. Students
also feel that they still lack confidence in making decisions and taking action on the issues presented.

4. CONCLUSION

Based on the research and discussion results, a conclusion can be drawn, namely that the
SSl-based inquiry learning model effectively improves students' critical thinking skills and global
citizen character. This result is supported by the results of the T-test, namely that there is a
significant difference in critical thinking abilities between the two classes with a significance value
of <0.001. The average N-Gain value for students' critical thinking abilities in the experimental class
was 0.416, and the control class was 0.111. The effectiveness of the learning model is based on the
results of the T-test of students' global citizen character, showing a significant difference between the
control class and the experimental class with a sig value of 0.04. The average N-Gain value for
students' global citizen character increased in the experimental class, namely 0.339, and in the
control class, it was 0.009. The researcher can suggest that the analysis indicator is lower than other
indicators because the questions given in the dialogue syntax are less varied. The investigation
syntax in this learning model also requires quite a lot of time so that the investigation process can be
carried out correctly. Therefore, this SSI-based inquiry learning model needs to be applied with a
more significant time allocation so that students can focus on the learning process. Then, the N-Gain
indicator of social and moral sensitivity and socioscientific accountability is the lowest because some
students still feel confused when dealing with the socioscientific issues presented. Students also feel
confused about how to take their attitude toward the issue. Therefore, students need to be guided in
understanding the issue. Applying this SSl-based inquiry learning model also requires considering
issues that are easy for students to understand
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