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keywords Experimental Research. The research was conducted in Tangerang Regency
SETS learning method Banten, by selecting stratified schools according to accreditation, each
Critical thinking school determined the experimental and control classes. Schools were
Social problem solving randomly selected one school each, namely SMPN 1 Curug Accreditation A,

SMPN 4 Curug Accreditation B, and SMPN 5 Curug Accreditation C. The

research was conducted in class 7 (seven) purposively selected using a

pseudo-experimental design Nonequivalent Control Group Design. Data on
*Corresponding Author the process of applying the SETS learning model was collected using
observation techniques, and data on problem-solving and critical thinking
skills were used using the essay test method. Data analysis was carried out
with descriptive gain score techniques and inferential statistics (Manova).
The process of applying the SETS learning model was carried out in a good
category looks average value of the Experiment class using the SETS
learning model is higher than the conventional class. The effectiveness of
learning method for improving problem-solving and critical thinking is
quite effective. The SETS learning model has a statistically significant and
statistically smaller-than-0.05 significance value when it comes to both
problem-solving and critical thinking skills (104,931). The SETS learning
model also has a partial impact on problem-solving skills with F statistical
findings and critical thinking skills with 191.886 statistical results with a
significance value of 0.000 or less than 0.05 and on the ability to solve
problems with F statistical results of 40.700 with significance is 0.000 or
less than 0.05.

jossapat@undiksha.ac.id

INTRODUCTION

Facing global competition in the twenty-first century, problem-solving skills and critical thinking
skills are required. To produce high-quality and competitive graduates in today's world,
(Indraswati et al.,, 2020) demanded a paradigm to break through thinking. Some problems in
education are (1) learning that is focused on mastering theory and memorization causes students
to have low reasoning; (2) the curriculum is centralized and ignores the context of the student's
environment. Goals can be achieved objectives social studies learning in junior high school,
students must learn to solve problems and develop critical thinking. Thus, they should be
sensitive to social problems and skilled in solving them. (Hardianti et al., 2022) stated that the
importance of social studies learning is to foster students' curiosity and involvement in learning
by using issues around them to encourage them to think critically and solve problems.

The facts of previous research show that students have low critical thinking and problem-solving
skills. The results of research by (Indraswati et al, 2020) and (Anisa et al, 2021) show that
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students have low critical thinking and problem-solving skills because social studies lessons are
usually monotonous. Students are not accustomed to asking questions, arguing, and concluding,
and teachers fail to determine the right learning model for the material being taught (Indrahadi
and Junaidi, 2017: 23). Students are motivated to learn because the SETS learning model is fun,
conducive, and achieves learning objectives (Riwu et al, 2018: 162). Furthermore (Fazrina et al,
2023) stated that SETS learning students can understand science better, more interesting, and
more fun. The condition of students' ability to think critically and social problem-solving ability
in the school where the research, can be developed, because the SETS learning model applied by
the teacher, is very interested in students to social studies learning outcomes, seen from
observations and interviews. This study aims to determine the effect of critical thinking and
problem-solving expertise between the use of SETS learning models with conventional and to find
out the hypothesis test of MANOVA analysis.

LITERATURE REVIEW
SETS Learning Model

The SETS (Science, Environment, Technology, and Society) learning model initiated by Achmad
Binadja is a learning model consisting of several components, including constructivism,
discovery, questioning, modeling, reflection, and assessment (Asminah, 2021: 35); (Gathong and
Chamrat, 2019) define SETS learning as a combination of science, technology and the
environment. In learning, students learn with their sensitivity to study the conditions of society
directly. Sensitization to the environment that stimulates critical thinking and problem-solving
are associated with science (Riwu et al, 2018: 162). The SETS Learning Model is enjoyed by
students because it is fun, conducive, and achieves the learning objectives that have been set
(Aprianingtyas, and Sumadi, 2016: 2). The figure below shows the relationship between SETS
components and science.
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Figure .1. Relationship between Learning Components

The picture explains that learning with SETS method integrates Science, Environment,
Technology, and society with a focus on addressing environmental issues. The method in
implementing SETS learning is that students are given training to have the ability to solve
problems with their bright ideas and ideas, and students have the opportunity to have thinking
beyond the average expertise both problem-solving and critical thinking skills.

The SETS Learning Model emphasizes concepts and processes as they are used to identify and
solve problems. (Tessarani et al., 2016: 3) explain the syntax of the SETS learning model, namely:
In the first stage (invitation), students are encouraged to express their initial knowledge about
the concepts to be discussed. In the second stage (concept formation), students have the
opportunity to discover concepts and investigate through organizing, interpreting and collecting
data. In the third stage (application of concepts in everyday life), students explain and provide

16595



Prijanto et al. Science, Environment, Technology, and Society Learning Methods on Critical Thinking

solutions. In the fourth stage (concept consolidation), the teacher provides concept
reinforcement. In the fifth stage of assessment, the teacher evaluates the extent of the success of
SETS learning. The syntax of SETS Learning is a flow chart as below:
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Figure 2. Syntax of the Learning Model
Students’ Critical Thinking Ability

Critical thinking skills according to (Snyder and Wiles, 2015) students' efforts to think
reflectively, and creatively, solved for problems, higher-order thinking, and metacognition.
Critical thinking is closely related to higher-order thinking which is the goal of education in
schools. Furthermore, (Ariyana et al, 2018: 5) defines higher-level thinking efforts where it is an
abstract thought process in explaining a material, concluding, and analyzing. The indicators of
critical thinking are (1) analyzing, (explaining), (interpreting), (evaluating), (concluding), and
(self-regulation. (Facione, 2020); (Furthermore and Ennis, 2011) outlines the ability of critical
thinking ideals including (1) basic categories; (2) the basis for decision-making; (3) conclusions;
(4) advanced explanations; and (5) expressions and combinations. (Prameswari etal., 2018)
explained that critical thinking is reasonable thinking through the scientific method which
includes actions in the form of synthesizing activities to identify problems, analyze and solve
them, conclude, and evaluate. The parameters used in this review include analyzing, evaluating,
and interpreting.

Critical thinking skills are part of the effort to have higher-order thinking and one of the
prerequisites for problem-solving skills (Cahyono, 2016). According to Bloom, thinking above the
normal average and creating, analyzing, evaluating which is explained in the following figure:

Art of
Knowledge

Keterampilan
Berpikir Tingkat
Tinggi

Critical and
Creative
Thinking

Problem
Solving

Figure. 3. Aspects of Higher Order Thinking Skills
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Students' Social Problem-solving Ability

The skill of solving social problems said (Hidayatulloh, et al., 2020) is a series of thought processes
creating methods in obtaining solutions to cases, in the form of expertise in recognizing problems
through collecting real things, analyzing data, compiling various alternative solutions, so that
students can unpack problems more efficiently. The indicators of problem-solving ability are:
analytical, creative, and critical. Solving social problems requires a sensitivity that aims to gather
the necessary information to find a way out of the problem. Problem-solving students are directed
to think contextually, because with the solutions implemented in learning, students understand
the learning objectives, so Problem-solving can make learning more meaningful because there is
an element of sensitivity to the problems presented to students. (Rosardi, 2013: 23).
(Purnamasari and Setiawan, 2019) the ability to solve problems includes: problem
understanding, developing a Completion plan, manifestation a Completion plan, and re-
examining the procedure and Completion results. Then the same thing was stated by (Lestari et
al,, 2021) that the indicators of students' social problem-solving ability consist of understanding
the problem, making a plan, implementing the plan, and re-examining the solution that has been
obtained. The indicators used in this study are: analytical, creative, critical, compiling,
implementing problem-solving plans, and re-examining solution obtained.

METHOD

Research Design

This research design is a type of quasi-experimental research, because it is considered
appropriate in educational research because it involves a sample of students whose participants
are not possible to be taken randomly considering that they are in a particular community.

Experiment Pretest Treatment Postest
/ Class
Quasi

Experiment

\ Control Pretest

Class

Posttest

Figure 4. Design of Quasi-Experiment
It's a Dependent Variable and an Independent Variable.

The independent variable in this observation is the learning method, which embodies the SETS
method in the learning process that combines elements of Technology, Society, Science, and
Environment, the dependent variable in this writing analysis is the student ‘critical thinking skills
(Y1) and students’ ability to solve social problems (Y2).

Population and Research Sample

This study was conducted in junior high schools in Tangerang Regency Banten, the research
procedure was to purposively select junior high schools in Curug sub-district, Tangerang Regency
for schools that were accredited (A) = SMPN 1 Curug, Accredited (B) = SMP Negeri 4 Curug and
Accredited C = SMPN 5 Curug Tangerang Banten. Multistage random sampling. Based on the
opinion of (Supranto, 2008) the sample is taken by randomizing technique is combined sampling
strategies. How many stages of determining the sample, among others, are: The first stage
determines the sub-district that will be used as a sample with areal sampling. Second, determine
the number of schools that will be used as samples according to their accreditation in each
purposively selected area. Third, randomly selecting the schools to be used from the schools in
the sample area according to their accreditation.
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Research Data

Data on the process of applying the SETS learning model was collected using observation
techniques, and data on problem solving skills dan critical thinking and using the essay test
method. Validity and reliability test results after being interpreted proved to be valid and reliable.

Data Analysis

Effectiveness can be known by implementing the SETS learning method on critical thinking and
problem-solving expertise, descriptive statistical analysis with normalized Gain Score (GSn)
technique was used.

3 Sposttest-Spretest 3
Gsn . x 100%
SMI-Spretest

Number Percentage Interpretation
1 0<40 Ineffective
2 40<56 Less effective
3 56>75 Quite effective
4 >76 Effective

Descriptive statistical analysis

Used to describe mean, SD, highest value, lowest value, median. To analyze of problem-solving
and critical thinking inferential statistical analysis of the multivariate technique of Analysis
(Manova) using SPSS27 tools used in data analysis (SPSS27) and with the result being an
interpretation of partial and simultaneous influence.

RESULTS

The results showed Quantitative descriptive data analysis informs that critical thinking skills in
participation in the SETS learning model have a range = 27, minimum score = 73, maximum score
=100, average = 84.12, median = 83, mode = 80, standard deviation = 6.47, and variance = 41.81.
When viewed from the average (mean) = 84.12 and converted into the table, stated that his
critical thinking skills data following the SETS learning model is categorized as good.
Furthermore, quantitative descriptive data analysis states that the ability to solve problems that
follow the SETS learning model has a range = 27, minimum score = 73, maximum score = 100,
average = 87.50, median = 87, mode = 88, standard deviation = 6.66, and variance = 44.31. When
viewed from the average (mean) = 87.50 and converted into the table, it is known that the data of
the ability to solve problems that follow the SETS learning model is categorized as good.

Table 1. Quantitative Descriptive Data Analysis

Source SETS Critical SETS Problem Conventional Conventional
Thinking Critical Thinking | Problem Solving

Mean 84,12 87,50 70,62 81,14

Median 83 87 70 81,5

Mode 80 88 70 80

Std. Deviation 6,47 6,66 7,42 7,56

Variance 41,81 44,31 55,07 57,15

Range 27 27 31 31

Minimum 73 73 54 65

Maximum 100 100 85 96

Sum 8580 8925 7203 8276

16598



Prijanto et al. Science, Environment, Technology, and Society Learning Methods on Critical Thinking

To understand the effectiveness of SETS learning model on problem solving and critical thinking
skills, the normalized gain formula (Gsn) was used. Based on the averages in the table, critical
thinking skills are more effective than critical thinking skills that follow the learning process
method with SETS of 64.90 are in the moderately effective category.

Table 2. Calculation of Gsn Critical Thinking Ability Data

No Experiment Control
Pre-test | Post Tes Gsn Gsn 100 Pre tes Post Tes Gsn Gsn 100

Average 0.65 64.90 Average 0.41 40.56

While critical thinking skills that follow conventional learning of 40.56 are categorized as less
effective. Based on the table, the average problem-solving ability that follows the SETS learning
model is 70.00 which is quite effective. While the ability to solve problems of conventional
learning model students is 41.59 which is categorized as less effective.

Table 3. Calculation of Gsn Data of Problem-Solving Ability

No Experiment Control
Pre-test | Post Tes Gsn Gsn 100 Pre tes Post Tes Gsn Gsn 100

Average 0,70 70.00 Average 0.42 41.59

To understand the effect of SETS learning on problem solving and critical thinking skills, a
hypothesis test was conducted, namely MANOVA analysis. The results show F of 104.931 has a
significance of <0.05. So, F is significant, it is concluded that the application of the SETS learning
model has a simultaneous and significant effect on critical thinking and problem-solving skill.

Normality Test of Data Distribution

Based on testing the normality of the data distribution that has been carried out, the following
results are obtained.
Tabel.4. Data Distribution Normality Test Results

. Kolmogorov-Smirnov? -
Variable Group Statistic dr Sis. Description
Critical thinking experiment 0,078 102 0,128 Normally distributed
Control 0,082 102 0,086 Normally distributed
Problem-solving experiment 0,088 102 0,051 Normally distributed
control 0,086 102 0,062 Normally distributed

Based on the results of the data distribution normality test analysis above, it can be said that the
variable data groupings mentioned above are all regularly distributed.
Variance Homogeneity Test.

When based on the homogeneity of variance test, the results are.
Table. 5. Test of Homogeneity of Variance Together

Box's M 3,517
F 1,160
df1 3
df2 7344720
Sig. 0,323
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Table. 6. Calculation Separate Variance Homogeneity Test

Variable F df1 df2 Sig.
Critical thinking 1,904 1 202 0,169
Problem-solving 2,803 1 202 0,096

It can be concluded that all data groups are homogenous if, according to the results of the
homogeneity test above, the significance value, either taken together or separately, is more than
0.05.

Correlation Test Between Related Variables

The results of the correlation test between the dependent variables in this analysis are shown in
the table below.

Table. 7. Correlation test between dependent variables

Group Value recalculates | Significance level Decision
(Pearson’s (sig.)
Correlation)
Experiment 0,111 0,267 Not correlated
Control 0,179 0,072 Not correlated

Avalue 0f 0.111 and 0.179 with a significance value of 0.267 and 0.072 or greater than 0.05 (sig.
> 0.05) is displayed in the above table. This suggests that either there is no correlation between
the dependent variables or the correlation between them is not significant. The MANOVA test is
therefore possible.

The table above is valued at 0.111 and 0.179 with a significance of 0.267 and 0.072 > 0.05 (sig. >
0.05). This indicates that either there is no correlation between the dependent variables or the
correlation between them is not significant. The MANOVA test is therefore possible.

Table. 8. multivariate test

Statistic F Value Significancy Level (sig.) Conclusion
Pillai’s Trace 104,931 0,000 Significant
Wilks’ Lambda 104,931 0,000 Significant
Hoteling's Trace 104,931 0,000 Significant
Roy’s Largest Root 104,931 0,000 Significant

The critical thinking ability variable reveals a significant F value of 191.886 for the critical
thinking ability variable, with a significance level of 0.000 or less than 0.05. In conclusion, critical
thinking abilities are greatly impacted by the use of the SETS learning approach.

Tabel. 9. Between-Subjects Factors

Value Label N
Group 1.00 Experiment 102
2.00 Control 102
Table 10. Second Hypothesis Test
Dependent Source JK Df RJK F Sig.
Variable

Critical Between 9294,750 | 1 9294,750 | 191,886 0,000
thinking In 9784,676 | 202 48,439
skills Total 1240173 | 204
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Furthermore, the problem-solving ability variable The F value of 40.700 has a significance value
of 0.000 or <0.05, indicating that the F value of the problem-solving ability variable is significant.
In conclusion, the application of the SETS learning model has a significant effect on problem-
solving abilities.

Table. 11. Third Hypothesis Test

Dependent Source JK Df RJK F Sig.
Variable
Social Between 2064,711 1| 2064,711 40,700 | 0,000
problem- In 10247,578 | 202 50,731
solving skills | Total 1462677 | 204

DISCUSSION

Based on the research results as stated above, the SETS education model is suitable for students,
because of their involvement in learning social studies with the theme of local wisdom bathing in
the Cisadane river Tangerang Banten. In the Science (S) factor, students understand local wisdom
that guides life and makes learning resources. Students are led to observe, think critically, and see
if there are problems that need to be solved so that students focus on the teacher's description,
the Environmental factor (E) students recognize local wisdom related to human life, as inspired
by the big bath in Islamic teachings, the river is a symbol of purifying themselves. The tradition
of bathing is carried out every Ramadan, this situation makes students aware of criticizing areas
that must always be protected, technology factors (T) students use social media to facilitate
learning, Society factors (S) students are made aware of local wisdom to guide life in responding
to daily problems. Reflection on Ramadan to clean ourselves to be prepared to face life's
upheavals.

(Sugiharti & Sukowati, 2020) state that the Science Environment Technology Society) education
model has an approach, namely: (1) Invitation: The teacher informs problems related to learning
material (2) Exploration: Students independently collect data related to the case given by the
teacher (3) Solving: sourced from the results of exploration, students analyze the case by
discussing (4) Application: students practice some of the concepts they have understood in an
area. Based on these stages, there are elements of SETS which can foster social skills and critical
thinking abilities problem solving by listening to the data informed by the teacher regarding the
theme of the customs of Tangerang residents, (Science) students are motivated listen intently to
the teacher's teaching, in carrying out dialogue and presenting the results of their discussion
regarding local wisdom that is always maintained amid advances in digitalization technology
(environment) so that through (technology) that can support students' skills in mastering social
studies subjects.

The research shows this influence originates of the SETS education method on critical thinking
and social problem-solving. This result is reinforced by previous research, including (Amilyana
and Noer, 2021: 319) that learning with the SETS model can increase students ‘critical thinking
skills, even supporting that this method is categorized as more advanced critical thinking skills
resulting in students’ expertise in solving problems around students.

Relevant research appears to be from (Amanda et al., 2018) reporting the influence of the SETS
education model in the First High School of Negeri 1 Socah Bangkalan can affect students' critical
thinking skills and lead them to think about making solution efforts to the things they face. The
things that influence SETS education on critical thinking and skills to make problem solutions,
namely: SETS education is oriented towards student participation in expressing solutions to cases
experienced daily. The case is brought into the classroom to find a solution in an integrated
manner in mutual ties between elements of science, environment, technology, and local residents.
Here students are involved in the learning process so that the learning results are very exciting,
memorable, and difficult to eliminate in their thinking brains (Maulidati, et al, 2018).
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Next, the SETS Education Model influences critical thinking skills. Results are based hypothesis
testing, there is a significant effect in the implementation of SETS education methods on critical
thinking skills. The research results are These results are reinforced by previous analyze, namely:
(Research Marliani, et al., 2017) Research results in class X-IPA 4 in the control class and X-IPA 1
in the experimental class, by being tested with a description question to see critical thinking skills
and known significant level of 0.05, and the t-test of critical thinking skills shows that (3.726>
2.00), the conclusion is that there is an effect of SETS learning methods on critical thinking skills.
expertise in the area pollution module. Research (Oktaviani et al.,, 2017) reported the level of
critical thinking sKkills in the critical thinking module there was an increase in the critical thinking
skills of the experimental class, and the N-gain value reached 0.59 in the medium category. The
social expertise of students was 84.50% with good criteria. Increased practicality of learning is
shown by the reaction of teachers and students well about the products presented. It is concluded
that in this research, SETS-orientated education can improve social skills and critical thinking in
the experimental class. The things that influence the SETS education model on critical thinking,
namely: being able to teach students to have the skills to look at science, environment, technology,
and community factors and train students to have critical thinking skills.

After that, the SETS Education Model influences student problem-solving. Based on the results of
the hypothesis test, it was found that there was a significant influence in the implementation of
the SETS education model on social problem-solving skills. These results are reinforced by the
results of previous research, namely: (Research Purwanto et al., 2022) reported that the SETS
(Science, Environment, Technology, Society) education procedure integrated into exploring and
adventuring using Google Earth makes it easier for students to use science and the pleasure of
reading science encourages students to have the skills to find problem solutions. (Azizah and
Astuti's, 2020) reported that the results of this research produced data showing that [-SETS -
oriented science learning module related to community customs is very feasible because it makes
for students it is easier to understand the lesson, and encourages an increase in personalities who
care about the environment and build critical thinking and social problem-solving in society.

The influence of SETS education methods on problem-solving skills includes SETS education
activities sharing real experiences with students in the surrounding area in the context of science
and technology, because students are shown to recognize problems and actively seek data to find
answers to cases in areas near them (Khoirunisa, et al, 2022: 635).

The novelty of this research lies in its dependent variables, namely critical thinking skills and
problem-solving skills. Previous research conducted by (Astuti, et al, 2022; Yulistiana, 2015;
Triwidada, et al, 2017; Sudibyo, 2016) has not used the variables of critical thinking skills and
problem-solving as dependent variables. The independent variable always uses the SETS
education model with a variety of implementations of social studies education grade VII which
uses the theme of local wisdom Tangerang Banten district and learning that focuses students to
have solve problems and critical thinking skills. The influence of the SETS learning process
method on critical thinking and social problem-solving of students means the quality of learning
in class is increasing, especially in social studies subjects.

CONCLUSION

The research results show that the average critical thinking ability is the SETS learning method
following the SETS learning model was 64.90, which is a fairly effective level. Meanwhile, students
who followed the traditional learning model scored 40.56 on critical thinking abilities that are
included in the low effectiveness category. Meanwhile, the average problem-solving ability
following the SETS learning model was 70.00, which is a fairly effective level. Meanwhile, post-
traditional problem-solving skills scored 41.59 in the less effective category. It is known that the
analysis of the F value, in the application of SETS learning has a simultaneous and significant effect
on critical thinking and problem-solving skills, with a significance value of less than 0.05.
Therefore, the F value is significant. The SETS learning method in social studies learning has a
significant effect on critical thinking skills, evidenced by the critical thinking ability variable with
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an F value of 191.886 and a significance value of 0.000 or less than 0.05, indicating that the F value
of the critical thinking ability variable is significant. The application of the SETS learning method
has a significant impact related to problem-solving skills. This is stated through the dependent
variable of skills in solving social problems which the magnitude of the F value is 40.700 then the
significance of 0.000 <0.05, indicating the F value of the dependent variable problem-solving
ability is significant.
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