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research was a quasi-experimental with a nonequivalent control
group design. This study was conducted at one of the Islamic junior
high public schools in Sukabumi with a research sample of class VII
C as the experimental group and class VII B asthe control. The
sampling technique used was purposive. The instrument used was
a test of critical thinking skills in the form of essays with as many
as 9 items and questionnaires to investigate the response of
students toward learning trought10 statements. The result of the
research showed the average value of the experimental class N-
gain of 0.38, which is higher than the control class of 0.24. Test of
the difference in average critical thinking skills in the experimental
class and control class using the t-test of N-gain data showed t-
count 3.800> 2.009 t-table, therefore t-count> t-table, then Hg
rejected and Hi accepted. So it can be concluded that the
socioscientific issues learning approach affect the ability of
student's critical thinking on global warming issue. Based on these
results, we suggest that the socio-scientific issues learning
approach can be applied by teachers in school for teaching with
other socio-scientific issues such as genetic, ecology, and
biodiversity.
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INTRODUCTION

Within the framework of the 21st century, competence shows that knowledge through
core subjects alone is not enough. It must be equipped with the ability to think creatively-
critically (Partnership 21st Century Skill, 2002). This shows that students are required to
develop critical thinking skills in the learning process as part of the nature of science. Besides,
changes in learning patterns in the 2013 curriculum that require students to be critical in
learning are also one indicator of the importance of this critical thinking skills to be trained and
owned by students. Sudiarta (2009) states that critical thinking has been proven to prepare
students to think in various disciplines because critical thinking is a cognitive activity
undertaken by students by dividing the way of thinking into real activities by focusing on
making decisions about what is believed or done.

Based on the results of observations at school, learning carried out in the classroom by
the teacher has not fully trained students' critical thinking skills. The teacher always uses direct
learning with the lecture method and trains questions to students without the process of
discussion and scientific steps. The socio-scientific issues learning approach is expected to
develop students' critical thinking skills. Socio-scientific issues are a strategy that aims to
stimulate intellectual, moral, ethical development, argumentation, and awareness about the
relationship between science and social life (Zeidler et al.,, 2005; Nuangchalerm, 2010; Bosser
& Lindahl, 2020).The recent research was conducted by Susilawati (2020) showed that socio-
scientific issues can improve environmental awareness. Besides, socio-scientific issues can
promote students’ responsibility for sustainable development, self-efficacy for environmental
issues, and environment-related activities significantly by using topics such as organic
agriculture, genetically modified food, marine biodiversity, and animal ethics (Wang et al,,
2018).

Based on research conducted by Latifah & Susilo (2015) that socio-scientific issues
learning approach can improve critical thinking skills. In their research mentioned that the
problem-solving ability of students is better after applying the socio-scientific issues learning
approach. The results of these studies indicate that the socio-scientific issues learning approach
plays arole in students' critical thinking skills. Furthermore, research conducted by Subiantoro
et al. (2013) states that socio-scientific issues learning can improve students' reflective
judgment. Whereas in Guiterez (2015) study socio-scientific issues learning can improve
decision-making skills. From several studies that have been conducted show that socio-
scientific issues learning not only focuses on developing thinking skills but also influences the
attitude of students.

Zeidler etal. (2005) state that learning socio-scientific issues has several benefits, namely,
(1) growing scientific literacy in students so that they can apply evidence-based science
knowledge in daily life, (2) the formation of social awareness in which students can reflect on
the results of reasoning they, (3) encourage the ability of argumentation to the thought process
and scientific reasoning of a phenomenon that exists in the community, and (4) enhance critical
thinking skills which include analyzing, making conclusions, giving explanations, evaluating,
interpreting, and doing self-regulation.

The socio-scientific issues learning approach can be combined with problem-based
learning models. For example, research conducted by Subiantoro et al. (2012) and Subiantoro,
Handziko, & Wibowo, (2021) uses a problem-based learning model combined with socio-
scientific issues approach. However, in this study the model used is the problem solving
learning model because the problems to be solved are not real and only solved through a
discussion process. Gulo (2002) states that problem solving is a method that teaches problem
solving by emphasizing the solving of a problem in a logical manner. Sanjaya (2013) states that
problem solving is a learning model that can improve students' critical thinking skills. Based on
the definitions above, it can be concluded that problem solving is a learning approach that
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requires students to solve a problem scientifically so that they can improve their critical
thinking skills.

In this study, the material chosen is about the concept of global warming. The global
warming issue used in this study is a drought that occurred in Sukabumi as an impact of global
warming. The use of global warming material in the socio-scientific issues learning has been
carried out by Nuangchalerm (2010) but in this study, researchers used a different issue. This
drought issue is very suitable to be used because it involves biological concepts and social
problems .

The critical thinking skills of Indonesians students is one of our concern to make
betterment in the future. This is because Indonesia was ranked 6214 out of 70 counties in the
aspect of scientific literacy according to the 2015 Program for international Student Assesment
(OECD, 2015). Based on the 2015 Tren in Internasional Mathematichs and Sciene Study,
Indonesia ranked 50t of 53 counties on scientific literacy (National Center for Educatio
Statistics, 2017). This result shows that the critical thinking skills of Indonesian students is low.
One of the main problem is the less optimalapproach or model learning used by teacher.
Therefore, we conducted this study to investigate the effect of socio-scientific issues learning
approaches on problem-solving learning model toward improving the critical thinking skills of
The Islamic junior high public school students on global warming issue.

The novelty in this study is use of socio-scientific issues learning approaches that
integrated with problem-solving learning model. Also, we use a local socio-scientific issue
arround student residence. The students are expected to involved in discussion actively and
train the critical thinking skills because the problem because the problems presented are very
closely related to the daily lives of students. Therefore, this study is important to be conducted
so the problem of the low critical thinking ability of Indonesian students can be improved.

METHODS
Research Design

This research used a quasi-experimental study with a nonequivalent control group
research design (Cook & Campbell, 1979). The subjects in this study were students of class VII
Madrasah Tsanawiyah (MTs) in Sukabumi Regency from three classes selected without
randomization, where one class became the treatment group and another class became the
comparison class. The illustration of the design of this study is shown in Table 1. The sampling
technique used is a purposing sampling with research sample that is class VII C as the
experimental class and class VII B as a control class (Sugiono, 2013).

Table 1
[llustration of Research Design
Pretest Treatment Postest
Experiment Class Ox X1 Oy
Control Class (0)'¢ X3 Oy
Note:
X1 : Learning with SSI learning approach
X2 : Learning with direct instruction learning

Data Collection

The data collection technique in this study used research instruments in the form of tests
and questionnaires as shown in Table 2. The test was conducted to measure students’ critical
thinking skills while a questionnaire was used to determine students' interests and responses
to the application of the socio-scientific issues learning approach. The research instrument
used in this study was a critical thinking ability test in the form of 9 question essays and 10
student responses to the application of the socio-scientific issues learning approach.
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Table 2
Data collection technique

No. Data Source Instrument Data collection technique

Students’ critical Test of students’ critical Conducted before and after

1 o . Test o . .
thinking skills thinking skills learning
Questionnaires of The learning Conducted after learning is

2 students’ respone Questionn  questionnaires sheet of complete. Students fill out a
toward socio-scientific aires socio-scientific learning questionnaire sheet with a Likert
learning approach approach scale

The critical thinking skills used in this study are 5 indicators as shown in Table 3, namely
focusing questions, analyzing questions, asking and answering questions about an explanation,
considering whether the source can be trusted or not, and observing and considering an
observation report. The questionnaires of students’ respone toward socio-scientific learning
approach used in this study are 4 aspects as shown in Tabel 4, namely interest in learning using
socio-scientific issues learning approach, motivation in following the learning process and in
critical thinking, activeness of students in learning, and understanding of the material being
taught.

Table 3
Critical Thinking Ability Indicators
No. Critical Thinking Ability Indicators Test Number
1 Focusing questions 1,2
2 Analyzing questions 3
3 Asking and answering questions about an explanation 4,5
4 Considering whether the source can be trusted or not 6,7
5  Observing and considering an observation report 89
Source: Ennis (2011)
Table 4
Participant Response Questionnaire
No. Observed Aspects Test Number
1 Interest in learning using socio-scientific issues learning approach 1,3,5,7,9
2 Motivation in following the learning process and in critical thinking 2,4,10
3 Activeness of students in learning 6
4  Understanding of the material being taught 8
Procedure

The procedure in this study was perfomed based on the following steps: 1).Preparation:
before the study was conducted by carrying out observation of learning model and approach
used by teacher at school, then research experiment and judgement were made, trials, analyzed
of instrument respectively. 2). Impelementation: pretest, learning in the experiment and
control class, and posttest were conducted. Also, data collection was done in this step. 3).
Completion: collected data from previous step was analyzed and discussed in this step. At the
end the result of this study was concluded.

Data analysis technique

The quantitative data in this study was collected in the form of initial test scores and final
test of students' critical thinking skills. Initial test score data and In the final test, the normalized
N-Gain calculation is performed using the formula of Hake (Meltzer, 2002). The difference in
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the test results of students' critical thinking skills was tested by using statistical tests. Data
analysis using the statistic test begins with the prerequisite analysis test, namely the normality
test and homogeneity tests then continued with hypothesis testing. The hypothesis test is
performed using the t-test.

Step 1. Preparation Step 3. Completion

Step 2. Implementation

Figure 1
Research procedure

RESULTS AND DISCUSSION

Based on the prerequisite test that the research data is normally distributed and
homogeneous so that the hypothesis test was done using the t-test. The result of statistic test
showed the significance value of the difference in the N-gain value of critical thinking skills in
both sample classes. Hypothesis testing in this study used a value (t) of 95% (0.05) with db =
nl +n2-2 =25 + 26-2 = 49, the t table is obtained using the function (TINV) in microsoft excel.
Based on the results of the calculation, the value of tcount = 3,800> ttable = 2,009 means that
Ho is rejected and Hi is accepted. It means that socio-scientific issues learning approach on
problem solving learning model has a significant effect on students' critical thinking skills.The
results of increasing students' critical thinking skills are obtained from the difference between
the posttest and pretest scores during learning in each sample class as shown in Tabel 5 while
the acquisition of pretest and posttest scores on each indicator can be seen in Table 6.

Table 5
Recapitulation of Calculation of Critical Thinking Ability Test Value
Average of Average of Average of L
Class Pretest Posttest N-gain Criteria
Experiment 42.97 65.16 0.38 Medium
Control 34.74 50.87 0.24 Low

In addition, overall the average N-gain value in the experimental class according to Hake
(Meltzer, 2002) is included in the medium criteria. This shows that the increase in students'
critical thinking skills did not change significantly. Zeidler et al. (2005) and Nuangchalerm
(2010)state that the socio-scientific issues approach is a strategy that aims to stimulate
intellectual, moral and ethical development, and awareness about the relationship between
science and social life. This stimulation causes an increase in critical thinking skills. Besides, the
use of socio-scientific issues also affects the improvement of students' critical thinking skills in
the experimental class.

Socio-scientific issues approach as a whole can train students' critical thinking skills by
analyzing a problem that exists in the lives of students. This problem is local in nature so that
students are more active in seeking and processing information themselves. Then students
analyze the positive and negative impacts so that they are able to find solutions and make
decisions from the information found by students.

Increasing critical thinking skills during learning using the socio-scientific issues learning
approach is also described by Callahan (2009) and Zeidler et al. (2009) stated that the target of
socio scientific issues-based science abilities that can be developed is the ability to think
critically and think creatively which shows the level of a person's literacy development in terms
of collecting and analyzing information or data from various sources. By learning to use issues,
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especially local issues, it encourages students to be actively involved in the process of seeking
information, analyzing, and finding solutions and taking action. This is due to the emotional
involvement of students with social problems that occur in the environment around students.

Table 6
Obtaining N-gain for Every Indicator of Critical Thinking Ability in Experiment Class and
Control Class

Experiment Class Control Class i i
Indicators of Critical Thinking Ability p — - — leferen.ce n
N-gain Criteria N-gain Criteria N-gain

Focusing Questions 0.34 Medium 0.31 Medium 0.03
Analyzing Questions 0.64 Medium 0.63 Medium 0.01

Ask and answer questions about an 051 Medium 0.28 Medium 0.23
explanation

Consider whether the source can be 0.24 Medium 017 Medium 0.07
trusted or not

Observe and consider an observation 0.37 Medium 0.14 Medium 0.23

report

In Table 6 shows that each indicator of students' critical thinking skills in the
experimental class has increased N-gain value of each indicator. The indicator that has the
highest value is analyzing the question of 0.64, while the one with the lowest N-gain is the
indicator of critical thinking ability in considering whether the source can be trusted or not at
0.24. This increase due to the use of local socio-scientific issues. The use of these issues makes
students more active in finding and processing their information then students analyze the
positive and negative impacts so they can find solutions and make decisions from information
found by students. Increasing the ability to think critically in analyzing higher-level questions
is in line with the benefits of learning socio-scientific issues proposed by Zeidler et al. (2005)
that learning socio-scientific issues can improve critical thinking skills which includes
analyzing, making conclusions, provide explanation, evaluate, interpret, and conduct self-
regulation.

In addition, this increase is influenced by the stimulation arising from the socio-scientific
issues learning process in the form of a learning framework namely 1) the category of
reasonable differences of opinion; 2) good communication or important traits to be involved in
reasonable disagreements; 3) narrative ideas and experiences that can best explain the
difference of opinion (Gutierez, 2015). In the control class, differences in classroom situations
and teacher-center learning models make the increase in critical thinking skills low. Students
tend to be passive and dependent in the learning process so that knowledge construction is
very count on the teacher. The learning process like this affects the classroom situation, the
interest of students in the learning process becomes low so that the learning objectives are
difficult to be achieved (Ristanto et al., 2020). In addition, this condition can also affect the
results of increasing critical thinking skills in each indicator.

As presented in Table 6 if seen from the overall N-gain value, the increase in critical
thinking skills in the control class is included in the low criteria. This indicates that the increase
in critical thinking skills in the experimental class is greater than the control class. Learning in
the control class is very limited because students cannot explore their knowledge actively and
independently, learning is done only in groups and discussions. Such learning conditions do not
require students to think comprehensively, so they do not practice critical thinking skills as in
the experimental class with the Socioscientific Issues approach. Meanwhile, students’
responses to the socio-scientific issues approach based on questionnaire indicators can be seen
clearly in Figure 2.

Overall, students' responses to the Socioscientific Issues learning approach include the
agreed criteria based on Sugiyono (2013). This shows that students feel interested to the
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learning atmosphere with a learning approach socio-scientific issues, because during the
learning process students are given the opportunity to discuss, make observations, formulate
problems, analyze problems, seek information to communicate the results of the discussion.
Cross et al. (2008) stated that discussion in class is very effective in several ways, including in
expressing ideas or opinions. This is one of the students' interests in socio-scientific issues
learning process. All of these activities are supported by the use of local issues that exist in the
environment around students so that learning becomes more interesting and students
arguments can be more exploring. In this way, students feel excited and ultimately interested
in socio-scientific issues learning process. This supports the results of this data analysis which
shows that there is an influence of the socio-scientific issues learning approach on students'
critical thinking skills.

86

84

82

80
£
| 78 3
o

- "

72

Retention of Learni ?

etention o Liveliness carmns Interest
material motivation
Questionnaire 85 77 75 77
Answers
Figure 2

Graph Percentage of Questionnaire Answers for Each Indicator

The critical thinking skills are needed by students in the 21st century because one of the
critical elements for creating 21st century skill is emphasize learning skill (Miharja, etal., 2019).
Learning skill comprise three broad categories of skills. There are information and
communication of skills, thinking and problem-solving skills, and interpersonal and self-
directional skills (Partnership 21st Century Skill, 2002). Learning skills, especially the critical
thinking skills can be trained by using socio-scientific issues learning approach in classroom.

In train the critical thinking skills, there are some factors that can influence thinking skills
and behavior of students to support environmental sustainability (Harahap et al, 2020;
Ristanto et al.,, 2021). The first is culture that can construct students’ way of thinking. In a good
culture that always train the critical thinking skills such as in home, schools, or surrounding
environment, student will get used to solve problem by using steps of the critical thinking. As
described by Indah and Kusuma (2016) that the largest portion of the factors that influence the
critical thinking are given to the cultural factor. The second is use of learning approach and
model that can train the critical thinking skills of students (Hamdani et al.,, 2020; Ristanto et
ala., 2020) . Socio-scientific issues learning approach can train the critical thinking skills of
students. This is because use of socio-scientific issues such as environmental issues that occur
in surounding us can stimulate students for argumentating, critical thinking, and grow
awareness toward environmental sustainability. This is supported by Susilawati (2020) states
that socio-scientific issues can improve environmental awareness.

This research can be implemented by teachers especially during pandemic of COVID-19
by using COVID-19 issues such as origin, transmission, and disease caused by SARS-Cov-2, virus
that cause of COVID-19. Besides that vaccine issues can be applied as a socio-scientific issues
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that arise in public with all the controversy. This moment can stimulate students’
argumentation and critical thinking skills because issues used is very close with students’ life.

CONCLUSION

Based on data from research and data processing and after testing the hypothesis that
socio-scientific isues learning has a significant effect on students’ critical thinking skills on each
indicator on the subject of global warming. The suggestions in this study are 1) in the learning
process the teacher conditions all students to be actively involved in the discussion process so
that all students fully can think critically; 2) this learning requires a long time to be able to train
all indicators of students' critical thinking skills; 3) In addition to cognitive assessment, during
the learning process, the teacher can assess the affective of students so that awareness about
the scientific and social relationships of students can see.
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