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ABSTRACT

This study was conducted to examine the effect
of the Science, Technology, and Society (STS)
learning model on Higher Order Thinking Skills
in science lessons in grade IV. This study uses a
quantitative approach with a type of quasi
experimental research that uses a pre-test and
post-test research design. The sampling
technique used a probability sampling technique.
The sample in this study was 17 students from
grade IV at SDN 02 Nambangan Kidul Madiun.
The data collection technique is using a test. The
results of the data analysis show a significant
difference upward as indicated by the mean of
the two tests that have been conducted. The
average or mean produced in the pre-test is 81.76
and the mean in the post-test is 91.18. The
conclusion is Science, Technology and Society
learning model influences on the Higher Order
Thinking Skills (HOTS) of Science Lessons in
Grade IV.
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INTRODUCTION

The results of the TIMSS (Trends in International Mathematics and Science
Study) international study show that students in Indonesia are ranked low. The
low ranking occurs because of the lack of ability: (1) understanding complex
information; (2) theory, analysis and problem solving; (3) use of tools, procedures
and problem solving; and (4) conducting investigations (Lestari Pratiwi and
Akbar, 2022). This is the background in encouraging changes in mindset and
ability to solve a problem. The STS (Science, Technology, Society) learning model
was chosen as one of the learning models that can help the learning system in
Indonesia.

The General Offices of the CPC (Central Committee and the State Council)
said their opinions on strengthening ethical governance of science and
technology, which laid out a road map for building an ethical system of science
and technology and promoting science and technology for good (Wang, Feng
and Guo, 2023). The STS Learning Model is essentially Science Technology
Society (STS) has the meaning of activities that can connect material with real-life
phenomena in the field of science (Fanani and Kusmaharti, 2014). The Science
Technology Society (STS) learning model is one of the learning models that
activates students in cognitive, affective, and psychomotor activities and helps in
applying science in the context of community life which is actually inseparable
from technology.

Learners in the 21st century are required to have the ability to think at a
high level in learning. The government also expects that the application of HOTS
or high-level thinking skills can improve internal competencies. Competencies
included in HOTS are critical thinking, creative and innovative, communication
skills, collaboration, and confidence. HOTS skills are also still being applied due
to the low ranking of the Program for International Student Assessment (PISA)
and Trends in International Mathematics and Science Study (TIMSS) compared
to other countries. So that in science learning, HOTS thinking skills are needed
(Purba et al., 2022). High-level thinking skills are also a personality trait that must
be trained and built in students to successfully solve problems logically.

In previous research, there has not been much study on HOTS and STS.
Thus, this type of research requires more references to find the relationship
between the application of Science, Technology, Society (STS) learning model
and Higher Order Thinking Skills (HOTS).

The Science, Technology, Society learning model has several
characteristics, namely Interdisciplinary Thinking, Connecting Science to Society
and Global Awareness. Interdisciplinary Thinking is that deals with
communication, interaction and integration. Interdisciplinarity provides
opportunities for students to engage and interact directly with science study
materials (Wang, 2024). Connecting Science to Society is the relationship between
science and society. Global Awarness or capacity that combines the attitudes,
knowledge and skills necessary for a person to competently accept and carry out
the challenges of a globalized world.

HOTS questions are important for students to solve problems that require
observation, collaboration, and experimentation. When students often practice
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working on HOTS questions, it will facilitate the teaching and learning process
in the classroom such as the implementation of daily tests, the implementation of
the midterm exam, and the implementation of the final semester exam. (Abraham
et al., 2021) explained that Higher Order Thinking Skills (HOTS) are high-level
thinking skills that require critical, creative, analytical thinking, on information
and data in solving problems. Higher order thinking is a type of thinking that
tries to explore several questions about existing knowledge related to issues that
cannot be clearly defined and do not have definite answers.

In the Journal of Education & Pedagogy, it is known that higher order
thinking or HOTS includes the ability to solve problems, creative thinking,
critical thinking, and decision making. Higher Order Thinking Skills can
distinguish ideas or ideas clearly, and can provide hypotheses in understanding
complex things more clearly (Tasrif, 2022).

Based on the background that has been described, this study was
conducted with the aim to determine the effect of Science, Technology and
Society learning model on Higher Order Thinking Skills. The STS learning model
has a significant impact on the higher order thinking skills of grade IV students
at Graciano Lopez Jaena Elementary School, Phillipines. Thus, this research is
expected to have a similar impact at SDN 02 Nambangan Kidul, Madiun,
Indonesia.

LITERATURE REVIEW
Learning Models

Learning model is a description of the learning environment, including the
behavior of a teacher to implement a learning itself (Warsono and Hariyanto,
2014). Learning models are based on principles or theories developed by experts
based on learning principles, psychological, sociological and system analysis
theories. Learning models are also taken from other supporting theories
(Khoerunnisa and Aqwal, 2020).

Helmiati (2022), argues that the learning model described from beginning
to end has its own characteristics or characteristics by the teacher. This opinion
is also in line with (Farias et al., 2019) that the learning model is a plan used as a
guide in planning classroom learning. Asyafah (2019), also argues that the
learning model is an important component of learning. This statement is
evidenced by several reasons, namely: a) an effective learning model helps the
learning process to facilitate the achievement of learning objectives; b) learning
models provide important information for students in participating in teaching
and learning activities; c) variations in learning models provide new enthusiasm
for students in the learning process, minimize boredom, increase student interest
and motivation in learning; d) a variety of learning models are important because
of differences in student characteristics, personalities, and learning habits; e)
guidelines for lecturers and professional teachers to motivate and carry out their
duties.

It can be concluded in accordance with several expert opinions that the
learning model is a series of activities carried out by a teacher from the beginning
to the end of learning. The learning model has an important role in the learning
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system. Thus, the learning model can be interpreted as a learning design that will
be in the classroom or outside the classroom, so that it can run well, is interesting
and easy to understand in accordance with existing procedures.

Science, Technology, Society (STS) Learning Model

According to (Poluakan et al., 2020) Science began in the 1900s. Science
learning uses a real scientific literature approach that is significantly able to solve
socio-scientific problems. This is in line with The Organization for Economic
Cooperation and Development (OECD) which states that what is meant by
scientific literature is the ability of a person to understand problems related to
science, and be able to explain scientific phenomena, design scientific research,
and interpret data with scientific evidence.

The STS learning model provides a means to achieve scientific and
technological definitions. The emphasis is on making real-time decisions in the
real world where science and technology are very important to understand.
Because technology is more interesting to most people than science. Technology
can indirectly affect humans such as TV, cellphones, transportation, and
machinery (Dewi and Atun, 2019). This opinion is in line with the expression of
Harlen and Quarter in (Murphy, 2018) which states that science is a creative
endeavor that humans do just as much as it need to be. It is taught in a way that
encourages questioning, open-mindedness, risk-taking, and enjoyment.

Here is a correlation of how Science, Technology and Society are inseparable.

TECHNOLOGY

SCIENCE SOCIETY

Figure 1. Correlation of Science, Technology, and Society
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The picture above explains the relationship between science, technology
and society in life. Science is knowledge and the process of discovering
knowledge. Technology is a hardware or software used to solve problems to meet
human needs.

According to (Santoso et al., 2020) the Science, Technology, and Society
learning model has advantages including: 1) forming individuals to form ways
of thinking using science and technology; 2) fostering concern for problems in
the community environment; 3) using scientific methods which are part of
biology learning to conduct experiments and solve problems in the surrounding
environment; 4) accommodating students to learn through a series of scientific
activities. According to Poedjiadji in (Nugraheni and Wuryandani, 2018) the
advantages of the STS learning model are that students have a higher level of
creativity; have concern for society and its environment; easily apply the
concepts learned to community needs; increase the sense of participation in
problem-solving activities in the neighborhood.

Meanwhile, the shortcomings of the STS learning model according to
(Herrera Villanueva, 2020) the Science, Technology and Society (STS) learning
model has advantages and disadvantages. The disadvantages of the STS learning
model are 1) teachers must have broad insight, high creativity and reliable
methodological skills; 2) students must be active and must not be passive; 3) the
curriculum used must be broad and oriented towards achieving student
understanding. In line with this statement (Khasanah, 2023) explained that the
STS learning model requires teachers to be knowledgeable, have cohesiveness in
learning in order to achieve the desired learning objectives. Students in a passive
classroom will make it difficult for teachers to transfer information because there
is no reciprocity.

Science Lesson

According to (Purbosari, 2016) science is the study of natural phenomena
and all forms of beauty as well as things that exist in the universe. In line with
the opinion of Trowbridge and Bybee in (Santiawati, 2021), it is said that science
is a representation of a dynamic relationship that has three main factors, namely
"the extent body of scientific knowledge, the values of science and the methods
and processes of science". Science is a product and process, which contains
values. Science is the result of an interpretation of the natural world that is used
as a method in the process of thinking, attitude and measurement to
experimentation. Based on the description of some experts, it can be concluded
that science is the study of natural phenomena that contain natural processes and
values. Science trains us to formulate concepts based on conditions in the field.
IPA or science combines products based on direct observation so as to produce a
series of activities to make students have sensitivity, accuracy and experimental
experience.

Higher Order Thinking Skills
Higher Order Thinking Skill (HOTS) is the thinking skills of students to
solve problems through higher order thinking (Arafah et al., 2021). This is very
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necessary because most students in Indonesia still have difficulty in solving some
HOTS questions in classroom learning. This is in line with the statement from
(Abosalem, 2016) saying that Based on PISA reported by the Organization for
Economic Cooperation and Development, Indonesia is at 64th rank out of 65
countries with most of Indonesian students still have low ability if it is seen from
a cognitive aspect (knowing, applying and reasoning).

HOTS is higher order thinking that uses the mind broadly to discover and
solve new challenges. High challenge thinking requires one to apply new
information and technology. It is also possible to get an answer in a new situation
(Heong et al., 2021). By applying HOTS thinking, students can develop the
knowledge and skills they develop during learning in new contexts (Brookhart,
2020). In line with this statement, (Abraham et al., 2021) said that higher order
thinking skills manipulate information and ideas in a certain way by providing
new understanding and implications. HOTS or high-level thinking skills require
students to change information or ideas to be explained again using their own
language more clearly and easily understood.

The characteristics contained in the context of HOTS are 1) transferring
one concept to another, 2) processing and applying the information obtained, 3)
tinding relationships from different information, 4) using information to solve
problems, and 5) examining ideas and information appropriately and critically
(Ismafitri et al., 2022). Based on the description above, Higher Order Thinking
Skill (HOTS) have characteristics not only remembering and receiving learning.
However, it also analyzes, solves problems, examines ideas, and retells the
information obtained. Thus, the thinking of students who have HOTS skills is
better prepared to face several problems that require analysis and decisions.

Meanwhile, higher-order thinking skills have several indicators including:
NO. INDICATOR DESCRIPTION
1. Critical Thinking Student's ability to analyze
information carefully, evaluate
arguments, and conclude good
results based on existing facts.
2. Creative and Innovative Student's ability to generate
original ideas and create solutions
that have not been thought of.
3. Communication Skills Student's ability to convey ideas
and information with clear,
effective, and confident speech.
4. Collaboration Skills Student's ability to cooperate with
others effectively to achieve goals
and objectives.
5. Self-Confidence Student's abilities are positive
beliefs in their own abilities, skills,
and values.

Table 1. Indicator of Higher Order Thinking Skills
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Higher-order thinking skills have several advantages. The following are
the advantages of HOTS thinking, namely: 1) train students to think broadly, 2)
measure students to what extent they understand the material presented by the
teacher, 3) analyze several problems, 4) interpret something that has been
obtained, 5) provide clear conclusions (Purbaningrum, 2017). In line with this
statement (Purba et al., 2022) explained that the advantages of Higher Order
Thinking Skills or HOTS are that they can solve complex problems, decipher
materials, conclude materials, build representations, analyze relationships by
involving mental activity. HOTS thinking skills also train students to be ready
with various forms of problems that require reasoning and problem solving.

Meanwhile, Higher Order Thinking Skills have disadvantages, namely
requiring a long time because students have different thinking abilities; focus on
progress-oriented assessment and higher order thinking; require the role of
teachers who are always monitoring students to continue to motivate them in
learning (Indriyana et al, 2019). In line with this statement (Mufit and
Wrahatnolo, 2020) explained that students are not ready to follow the learning
process if they use HOTS type questions. This is due to the low initiative of
students in participating in learning activities, and the lack of seriousness of
students in participating in teaching and learning activities.

Framework

Based on the explanation of the theoretical study that has been explained,
this research will focus on the effect of the Science, Technology, and Society (STS)
learning model on higher order thinking skills (HOTS) in grade IV. The STS
learning model will help students in solving science problems in IPAS grade IV
subjects by using higher order thinking skills or HOTS. In this learning, students
will be invited to be active in participating in teaching and learning activities in
the classroom which will use technology as a tool to convey material.

In this study, only one class was used as the experimental class. In the
early stages, researchers will give a pre-test. The pre-test conducted will show
the results of students' higher order thinking skills to solve science problems in
Chapter IV "Changing Forms of Energy" with HOTS question levels (C4, C5 and
C6). C4 is the cognitive domain for the ability to analyze, C5 is the cognitive
domain for the ability to evaluate, and C6 is the cognitive domain for the ability
to create. After the pre-test, students were given a treatment, namely the
application of the Science, Technology, and Society (STS) learning model.
Furthermore, students are given an action called a post-test to determine the
effect of the STS learning model on higher order thinking skills (HOTS).
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Grade IV Student

Initial Results of Higher Order Thinking Skills
(HOTS) in Grade IV Science lessons

Treatment in
the Class

|

Science, Technology and Society (STS) learning
model

E'\i'i Final Results of Higher Order Thinking Skills
(HOTS) in Grade IV Science lessons

The Science, Technology, Society (STS) Learning Model influences the
Higher Order Thinking Skill (HOTS) in Grade IV Science Lessons

Figure 2. Actual Framework
Hypothesis

The research hypothesis is a temporary answer to the formulation of research
problems which is not necessarily true. Based on the theoretical study and framework,
the research hypothesis is “the STS (Science, Technology, Society) learning model has
an effect on Higher Order Thinking Skill (HOTS) in Grade 1V Science lessons”.

METHODOLOGY

Provides a clear and concise version of the method of execution of the
analysis tool. This research uses a quantitative approach because the observation
results are converted into numerical data. Data on the effect of the student
learning model is included in the interval measurement scale. Interval
measurement is used because the values obtained after treatment cannot be
compared.

This research uses a quasi-experimental method. The quasi-experimental
method is experimental research carried out on only one group called the
experimental group without a control group or group that is not included in the
experimental group.

The researcher will analyze the problem, design the treatment in one
class that serves as the control class and the experimental class. The data
generated from before the treatment is categorized in the control class, while the
data generated from after the treatment is categorized in the experimental class.

The research design used is one group pre-test and post-test design,
which is experimental research that will be carried out only on one group that is
randomly selected and does not test the stability and clarity of the group's
condition before being given treatment. The research design of one group pre-
test and post-test design can be measured using a pre test conducted before being
given treatment and a post test conducted after being given treatment for the
selected learning. This was done to determine the effect of the STS learning model
on HOTS thinking in science lessons.
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The scheme of one group pre-test and post-test design is explained as follows:
Group Pre Test Treatment Post Test

Experiment T1 X T2

Table 2. Scheme of one group pre-test and post-test design
Description:
T1 :The initial test value (Pre Test) of the experimental group
T2 :The final test score (Post Test) of the experimental group
X :Treatment or treatment

The population in this study were students of SDN 02 Nambangan Kidul,
Madiun. The sample of this study were fourth grade students of SDN 02
Nambangan Kidul, totaling 17 students. The technique used in this research is
the chance sample technique. While the technique used in data collection is using
the test method.

RESEARCH RESULT
Data Analysis
1. Validity test
The validity test was carried out by giving the instrument sheet that had
been made by the researcher to two validators who were experts in their fields.
Furthermore, the validator will examine and assess according to the

instructions on the instrument validation sheet.
2. Reliability Test

Case Processing Summary
N %

Cases Valid 28 100.0
Excludeds 0 .0
Total 28 100.0

a. Listwise deletion based on all variables in the
procedure.

Reliability Statistics
Cronbach’s
Alpha N of Items
794 10

Table. 3 Reliability Test
From the results above, it can be seen that the results of the reliability
test show a number of 0.794, where these results can be included in the high
category and it can be concluded that the question instrument made to test
students can be applied to conduct research. The reliability test interpretation
table is as follows.
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Correlation Coefficient Reliability Criteria
Very High
0,80<r<1,00
High
0,60<r<0,80
Simpl
040<r<0,60 Py
Low
0,20<r<0,40
Very Low
0,00<r<0,20

Table 4. Reliability Criteria

3. Normality Test (Kolmogorov-Smirnov)
F
Tests of Normality

Kolmogorov-Smirnova Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
PRETEST 277 17 .001 .809 17 .003
POSTTEST .273 17 .002 .809 17 .003

Table 5. Normality Test
Based on this data, it can be seen that the p-value on the pre-test and
post-test is less than 0.05. so the resulting test decision is HO rejected. Thus, the
data is declared not normally distributed. The requirement for normally
distributed data is if the resulting p-value is more than 0.05.

4. Hypothesis Test (Wilcoxon)

Test Statistics®
POSTTEST -
PRETEST
Z -3.176b
Asymp. Sig. (2-tailed) .001

a. Wilcoxon Signed Ranks Test

b. Based on negative ranks.

Table 6. Wilcoxon Test

Based on the results above, the distribution of student scores on the pre-
test and post- test shows a p-value of 0.001 < 0.05, resulting in the HO test decision
being rejected. So that the resulting hypothesis is that the STS learning model has
an effect on high- level thinking skills/ HOTS in Class IV science lessons.
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DISCUSSION

The data collected were students' pre and post tests in the form of high-
level thinking skills or HOTS using the Science, Technology and Society (STS)
learning model. The instrument test data was applied to class IV which
amounted to 17 students. The test was conducted in one class. The class before
treatment is named the control class and the class after treatment is named the
experimental class. The following are the results of the research that has been
done:
1. Description of data on higher order thinking skills / HOTS before learning

The results of the higher order thinking skills test before learning or pre-
test were obtained from tests conducted in the control class. The results of the
pre-test stated that there was no significant output from the existence of higher
order thinking skills to fourth grade students in science lessons. Proven by the
Mean obtained which is 81.76. The results of the ability of high-level thinking
skills / HOTS before getting treatment or pre-test are written in the table.

Class N Mean Median Mode Variance Standar
Deviati
on

IV 17 81,76 80,00 90 90,441 9,510

Table 7. Result of HOTS before learning

The science lesson test results on the learning outcomes of identifying
sources and forms of energy and explaining the process of changing forms of
energy in daily life obtained from the pre-test and compiled using learning
indicators or in the Merdeka Curriculum referred to as learning objectives. There
are 2 learning objectives, namely those included in C4 analyzing various
information on energy transformation in everyday life and C5 concluding the
process of changing the form of motion energy into sound in everyday life.

The description of the pre-test results can be explained in the graph.

Pre-Test Grade IV

Analyze the various energy transformation in daity
life

Summarize the process of changing the form of
motion energy mto sound in every day life

Figure 3. Pre-test Result by the Indicator
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2. Description of data on higher order thinking skills/ HOTS after learning

The results of the higher order thinking skills test after learning or post-
test were obtained from tests conducted in the experimental class. The results of
the post- test stated that there was a significant output of higher order thinking
skills for fourth grade students in science lessons. Proven by the Mean obtained
which is 91.18. The results of the ability of higher order thinking skills / HOTS
after getting treatment or post-test are written in the table.

Class N Mean Median Mode Variance Standar
Deviation
IV 17 91,18 90,00 90 48,529 6,966

The science lesson test results on the learning outcomes of identifying
sources and forms of energy and explaining the process of changing forms of
energy in everyday life obtained from the post-test and compiled using learning
indicators or in the Merdeka Curriculum referred to as learning objectives. There
are 2 learning objectives, namely those included in C4 analyzing various
information on energy transformation in everyday life and C5 concluding the
process of changing the form of motion energy into sound in everyday life. The
post-test results show that the mean student scores increased and there was a
significantly higher output than before.

Post-Test Grade IV

Analyze the various energy transformation in daity
life

Summmarize the process of changing the form of
motion energy mto sound in every day life

Figure 4. Post-test Result by the Indicator
Hypothesis Testing Results
1. Normality Test
The normality test is carried out to determine whether the research

data has a normal distribution of data or not. The results of the normality test
on the pre-test and post-test were not normally distributed as evidenced by
the p-value on the pre-test of 0.001 and the p-value on the post-test of 0.002.
From both results between pre-test and post-test, it can be seen that the p-
value < 0.05. The results of the normality test can be seen in table.
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Value N p-value Significance Test
Data Level Decision
Pre-Test 17 0,001 0,05 Ho rejected
Post-Test 17 0,002 0,05 Ho rejected

Table 7. Table Normality Test Analysis Results

2. Science Lesson Test Result after Learning

Learning outcomes of science lesson on learning outcomes after
learning is carried out based on the results of hypothesis testing obtained that
there is a significant difference between science lesson outcomes in Class IV.
The significant difference occurs when learning is done with the Science,
Technology and Society (STS) model towards higher order thinking skills
(HOTS). Significant differences can be seen based on the average data (mean)
of student scores in the pre-test and post-test. The mean in the pre-test
showed a result of 81.76 and post-test 91.18. The hypothesis test results show
that the p-value < 0.05 so that HO is rejected. So, the hypothesis test decision
in this study is that the Science, Technology and Society learning model has
an effect on high-level thinking skills in Class IV IPAS lessons. The results of
the analysis that has been done can be seen in table.

Value Data p-value Signivicant Test Decision
Level
Pre-test vs Post- 0.001 0.05 HO Rejected
test

Table 8. Analysis of Science Lessons Outcomes after Learning

3. Discussion

The results of the research that has been conducted show that learning using
the Science, Technology, Society learning model has an effect on the high-level
thinking skills of grade IV science lessons at SDN 02 Nambangan Kidul Madiun
City. The results of the pre test and post test of students using the Science,
Technology, Society learning model show significant results and show an
increase in the pre test and post test questions that have been given to students.
The standard questions given use learning outcomes that are adjusted to the C4
and C5 cognitive levels which are included in the higher order thinking level.
The data obtained is the average or mean value of the post-test showing the
result of 91.18 where before in the pre-test results showed the result of 81.76.
There is a difference of 9.42 higher than the previous results. Science / IPA has
an influence on higher order thinking skills. This is in line with the opinion of
(Yuliati, 2013) that the results of the analysis of control classes that have low
academic ability can improve their thinking skills if given stimulation in the
form of science.

The results of the research that has been carried out state that HO is rejected,
which means that the Science, Technology, Society learning model has an effect
on students' high-level thinking skills in grade IV science lessons. Science and
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STS can collaborate to produce an increase in HOTS thinking skills. This is in line
with research from (Jariyah, 2017) which says that developing learning will
continue to follow the direction of technology. In the context of the 21st century,
it allows the development of scientific thinking skills, the development of
"science of inquiry" and the ability to think creatively, innovatively with a high
level.

Learning using the STS model shows evidence of improving students'
understanding of higher order thinking concepts and assisting in the transfer of
knowledge (Setiadi et al., 2014). Science related to nature or science has
developed so rapidly. Scientific development has been recognized by knowledge
in the fields of science and technology since the 1970s and experienced
controversy that turned into an important methodological tool for understanding
key processes that are not usually seen in science (Pinch and Leuenberger, 2016).

CONCLUSIONS

The results of data analysis and discussion in the study as well as the
formulation of the problem are known that the Science, Technology, Society
learning model has an effect on higher order thinking skills in IPAS Class IV
lessons. Student test results on IPAS Class IV learning with the topic of energy
transformation using the Science, Technology, Society learning model show
significant mean results upwards. These results were obtained based on the
results of hypothesis testing using the Wilcoxon test with the mean of the pre-
test question of 81.76 and the mean of the post-test question of 91.18. Based on
this value there is a significant difference of 9.42. This proves that the Science,
Technology, Society learning model has a significant upward effect on students'
higher-level thinking skills in Science Lesson Grade IV.
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