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Abstract

This research aims to find out whether abilities have increased students' critical thinking through the Science
Technology Society (STS) learning model assisted by video animation on static fluid material meets the high
and high criteria What aspects of critical thinking are developed through the Science Technology Society
(STS) learning model assisted by animated videos on static fluid material This type of research uses the
Quasi Experimental Design method with design Two group pretest-posttest design research. The sample in
this study consisted of two classes, namely the experimental class and the control class. The experimental
class consisted of 32 students, namely class VIII-2 and the control class consisted of 32 students from SMP
Negeri 27 Medan who were selected using purposive sampling. The instrument used is a critical thinking
ability test which has been validated in the form of an essay (description) with 8 questions and meets the
content validation requirements, namely 0.368 to 0.645 which is classified as validity content is of the valid
type and meets the reliability requirements of 0.563 which is classified as reliability. From the research
results obtained from the experimental class, the average pretest was 25.81 and posttest was 78.75,
meanwhile control class, the average pretest 24.50 and posttest was 59.00 which stated that the data was
homogeneous. On normality test the Kolmogorov Smirnov test pretest value was obtained (0.052) and
posttest (0.067) which stated that the data was normally distributed Based on the results of test analysis
hypothesis (independent sample t test) was obtained that sig2 tailed < 0.05, namely 0.000 < 0.05, which means
that the Ha hypothesis test results were accepted, indicated by the presence of a significant influence. On
Normalized gain testing obtained an n-gain of (71.00%) which states that students' critical thinking skills
are taught using the Science Technology Society (STS) learning model assisted by animated videos on static
fluid material meet the moderate criteria (Fair). Research result shows that students' critical thinking
abilities for aspects (indicators), namely indicator 1 Basic Clarification (simple explanation) is 80.00%,
indicator 2 Basic Support is 76.00%, indicator 3 Inference (drawing conclusions) is 71.00%, indicator 4 Further
Clarification (Further explanation) was 66.00%, and the 5 Strategy and Tactics indicator was 60.00%. So, it can
be concluded that the most developed aspect (indicator) of critical thinking is aspect (indicator) 1, Basic

Clarification (simple explanation).
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Pendahuluan

Education is a process of acquiring knowledge and skills that are useful in facing the era of
globalization and the development of Science and Technology (IPTEK). Education has a significant impact on
the development of society, because through regular education it can produce people who have the
knowledge, behavior and skills to create society, nation and state. Based on Law no. 20 of 2003 concerning the
National Education System states that education is a conscious and planned effort which aims to create a
learning atmosphere and learning process so that students can actively develop their potential and have a
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religious spirit, self-control, personality, intelligence, noble morals and good skills, for themselves (society) to
realize the full potential of students in the learning process.

Science education plays an important role in improving the quality of education, especially in
producing quality students, namely people who can think critically, creatively, and have positive attitudes
towards science, society and take the initiative in responding to information in society caused by the impact of

developments in science and technology. The Program for International Student Assessment (PISA) shows
that Indonesia is ranked 74th out of 79 countries, with science ability showing an average score of 396, with an
OECD average of 489 (OECD, 2018). These results indicate that Indonesia is a country that is classified as low
in the science capability category. A good education system is expected to improve the quality of human
resources. Therefore, to be able to participate in global competition, education must now focus on increasing
the country's competitiveness. This can be achieved if school education is directed not solely at mastering and
understanding scientific concepts, but also at strengthening students' problem-solving abilities and thinking
skills, especially higher-level thinking skills, namely critical thinking skills (Riani et al., 2014)

Critical thinking ability means the ability a person needs to be able to deal with various conflicts that
arise in social life as well as personally (Nuryanti et al., 2018). Facione (2011) explains that critical thinking is
self-control, when determining something, it will provide explanation, analysis, judgment and reasoning, as
well as using information, plans, methods, standards or background reviews which become the foundation
for drawing conclusions for analysis. Teachers are obliged to make learning enjoyable, develop students’
critical thinking abilities, find learning information independently, and actively create psychological structures
in students (Patonah, 2014).

Based on the results of an interview with one of the science teachers at SMP Negeri 27 Medan, a
problem was found that students experienced difficulties in learning science. This is caused by students' low
understanding of concepts. Students' difficulties are also caused by a lack of development and involvement of
students in their thinking skills where learning is still teacher-centered. Apart from that, the learning models
used by teachers are also less varied. In the learning process carried out, teachers still use the conventional
model, namely the conventional method. This is supported by initial test data on critical thinking ability with
15 questions, showing average that 9 of students completed it, while 22 of students did not complete it and had
low critical thinking skills. One of the right ways to solve this problem is to change the old learning model with
an innovative learning model and choose the right learning model.

Using the correct learning model is an alternative to overcome the problem of low student absorption
capacity. So far, educators have not implemented a learning model that allows students to participate, and
educators only use traditional learning models (Nurdyansyah & Fahyuni, 2016). Each learning model must be
appropriate to achieve certain goals. Therefore, for different purposes, educators must use different
presentation techniques to achieve their learning objectives.

Learning models are important things that teachers must pay attention to because learning models
can influence student learning outcomes in teaching and learning activities. The learning model can be used
as a pattern of choice, meaning that teachers can choose a learning model that is appropriate and efficient to
achieve educational goals (Rehalat, 2016). One learning model that teachers can apply is the Science
Technology Society (STS) model. The Science Technology Society (STS) develops cognitive, affective and
psychomotor abilities that are formed in students, with the aim of being able to apply them in everyday life
(Poedjiadi, 2007). The STS model invites students to think critically and act scientifically in responding to
problems in society and to understand or understand how science, technology and their use are used for
decision making (Wenno, 2008). Sujanem (2006) states that the STS learning model can increase activity, science
and technology literacy and can create a climate that is conducive to learning, providing opportunities for
students to be actively involved in learning.

Based on the research results of (Mungawanah et al,, 2018) he conducted research on the influence of
the STS and CTL learning models on understanding physics concepts and critical thinking skills and obtained
the average results of students' critical thinking skills in the medium category in the STS model, low category
in the CTL model, and conventional. This is possible because learning towards critical thinking skills is not just

obtained, but must be obtained through regular learning stages so as to build the habit of always being critical
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in life. (Jamilah et al., 2018) have also conducted research on the influence of the Science Technology Society
(STS) on the Critical Thinking Skills and Scientific Attitudes of junior high school students with the results that
there were significant differences in critical thinking skills between groups of students who studied using the
Model. STS with groups of students who learn using a direct learning model. Thus, students' critical thinking
skills using the STS model are better than using the direct learning model.

Apart from using appropriate learning models, the use of learning media can also arouse students'
desires, generate motivation and stimulate students to learn (Arsyad A, 2011). One of the media is video. Video
can be used in the learning process, because it can provide unexpected experiences to students, by combining
animation and pacing to demonstrate changes over time (Daryanto, 2016). Learning using animated videos is
more successful in attracting students' attention because students are able to understand through 2 human
sense sensors, namely through the eyes and ears. The use of animated videos is very helpful in the learning
process and the delivery of learning material in an interesting way can increase students' understanding
(Arimadona et al., 2022).

Based on the background above, the researcher is interested in conducting research with the title “The
Influence of Science Technology and Society (STS) Learning Models Assisted with Animated Video on Critical
Thinking Ability Students Static Fluid Material at SMP Negeri 27 MEDAN".

Bahan dan Metode

Tempat dan Waktu Penelitian.
This research was carried out at SMP Negeri 27 Medan, Medan City, North Sumatra Province, when
this research was carried out in March 2024 even semester of the 2023/2024 Academic Year.

Hasil dan Pembahasan
Data Normality Test

Before testing the hypothesis, a test is first carried out The data prerequisite is the normality
test. This normality test is carried out to find out whether the data used is normally distributed or not.
Test calculation results normality of pretest and posttest students' critical thinking abilities (Appendix
19) using the Chi-Square Test with a significance level of 5% (a = 0.05), with the Kolmogrov-Sminorv
value criteria, it can be it was concluded that the data was not normally distributed, which can be seen
in table 4.1

Table 4.1 Normality Test Results

Class Kolmogrov-Sminorv
Pretest Postest
Sig. Keterangan Sig. Keterangan
Eksperiment | ,052 Normally ,067 Normally
Control ,061 Normally ,063 Normally

Based on Table 4.1 above, it can be seen that the results of the data normality test pretest and
posttest in the experimental class and control class. Sig value. for pretest in the experimental class it
was .028 and the posttest was .047. Where are the test results normality of data in the experimental class
pretest 0.052 > 0.05 and posttest data 0.067 > 0.05 so that the data in the pretest and posttest of the
experimental class are distributed normal. Sig value. for the pretest in the control class it was .061 and
the posttest was .061 ,063. Where the results of the data normality test in the control class pretest were
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0.061 > 0.05 and posttest data 0.063 > 0.05 so that the data in the pretest and posttest of the control class
normally distributed. Based on the normality test that has been tested with using SPSS it can be
concluded that the pretest and posttest data are good the experimental class and control class are
normally distributed, so next homogeneity test can be carried out.
Data Homogeneity Test

After the normality data is normally distributed, the test continues homogeneity, to see
whether the data has homogeneous variance or not. In this study, the data homogeneity test used IBM
SPSS statistics 21.0 for Windows with Levene's Test. By using a significance level of 5% It was found
that the P value was> 0.05, so the data was homogeneous. As for the results of the analysis The pretest
and posttest homogeneity tests can be seen in Table 4.2 below.

Table 4.2 Homogeneity Post-Test Results

Levene df1 df2 Sig. Description
Statistic
Postest ,186 1 62 ,668 Homogen
Table 4.3 Homogeneity Pre-Test Results
Value Control Class Experiment Value Control
Interval Class Interval | Class
Pretest ,148 1 62 ,702 Homogen

Results of Pretest Data on Critical Thinking Ability
The critical thinking ability test is measured by giving a test of 8 questions in the form of an
essay. The data from the initial test of critical thinking ability in the experimental class and the control
class are presented in the Table 4.4.

Table 4.4 Pretest Data for Experimental Class and Control Class

Value Interval Control Class Experiment Class
Frequency Frequency

6-11 2 0

12-17 6 8

18-23 10 10

24-29 4 3

30-35 4 4

36-41 5 5

42-47 1 2

x 25,81 24,47

Based on Table 4.4, the experimental and control classes obtained an average score of 25,81
and 24,47 in the critical thinking ability test is category low, respectively. The data shows that students
have an initial ability that is not much different in critical thinking ability.
Results of Posttest Data on Critical Thinking Ability

The critical thinking ability test is measured by giving a test of 8 questions in the form of an essay.

The data from the initial test of critical thinking ability in the experimental class and the control class
are presented in the Table 4.5
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Table 4.5 Posttest Data for Experimental Class

Value Interval Experiment Class
Frequency

59-62 1

63-66 1

67-70 3

71-74 2

75-78 6

79-82 10

83-86 5

87-90 4

X 78,75

Table 4.6 Posttest Data for Control Class

Value Interval Control Class
Frequency
47-50 5
51-54 3
55-58 8
59-62 6
63-66 4
67-70 5
71-74 1
x 59,00

Based on Table 4.5 & Table 4.6 the experimental and control classes obtained an average score
of 78,75 category high and 59,00 category medium in the critical thinking ability test, respectively. The
data shows that students have an initial ability that is much different in critical thinking ability.

Additionally, data shows an increase in the average score from pretest to posttest both classes.
Thus, overall, it can be concluded that the experimental class experienced a greater increase in critical
thinking abilities significant compared to the control class. These findings provide an indication It is
strong that the learning model applied in the experimental class effective in improving students'
abilities in critical thinking. In the experimental class, the application of the Science Technology Society
learning model with the help of animated videos, this process encourage students to analyze and
connect deep science concepts real life context to solve the problems faced, with guidance from the
teacher. During this exploration, various factors influence students' critical thinking abilities. Students
are encouraged to think critically throughout discussion, active in finding solutions, and digging up
information from various sources literature to broaden their understanding. This model is not only
helps students in solving problems, However, it is also encouraging them to apply the principles of
science in everyday life, thus producing more complex and nuanced learning outcomes A complete
recapitulation of pretest and posttest score calculations can be seen in attachment.

Results of Increasing Critical Thinking Ability (N-Gain)

Testing the N-gain of research data aims to measure how much students' understanding after
being given learning. Students before studying With the existing learning model and media, a pretest
of 8 essay questions (description) is first given to see the students' initial abilities. Then at the end of the
meeting, students are given a posttest with the same questions determine the level of student
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understanding. From the calculation results, it is obtained increased critical thinking skills (N-gain)
experimental class by (.08%) meanwhile control class 28.57% briefly in Table 4.8

So it is concluded that the use of the social technology science (STS) learning model assisted by
animated videos on static fluid material at SMPN 27 Medan is quite effective (medium)

Table 4.8. N-Gain Calculation Results

Class Pretest Postest N N-Gain Descriptiom

Experiment 25,81 78,75 32 71,00% High

Control 24,50 59,00 32 45,00% Currently
(Medium)

Based on the completed N-Gain, there is such a difference significant between the experimental
group and the control group. In groups the N-Gain experiment was approximately 70,90% in the high
category, whereas in the control group N-Gain was only around 45,00% by category currently
(medium). This shows that the increase in critical thinking in the experimental class treated with the
Science Technology Society learning model was much higher than the increase in literacy skills science
control class who did not receive such treatment. Therefore, The N Gain results confirm that the
application of the Science Technology Society learning model effectively improves critical thinking
skills understand scientific concepts related to Static Fluid Materials.

Analysis of Aspects of Developed Critical Thinking Abilities

To find out aspects of developed critical thinking abilities From the class given the science
technology society learning model assisted by animated videos, the gain value for each aspect used in
the research was calculated (Appendix 23). Test results percentage gain in critical thinking skills from
each indicator shown in table 4.9.

Table 4.9 Results of N-Gain of Critical Thinking Ability Experiment Class

No Aspects (Indicator) of Critical Thinking Ability Gain Percentage Critical | Category
Ability thinking
1 Basic Clarification (simple explanation) 80% High
2 Basic Support 76% High
Inference (drawing conclusions) 71% High
3
4 Further Clarification (Further 66% Medium
explanation)
5 Strategy and Tactics 60% Medium
Table 4.10 Results of N-Gain of Pretest-Posttest Ability Experiment Class
Indicator | Pretest | Postest | Post-Pre | Score N-Gain | N-Gain
Ideal- (%)
Pre
1 33,77 86,81 53,04 66,23 0,80 80
2 33,72 84,17 50,44 66,28 0,76 76
3 18,96 76,25 57,29 81,04 0,71 71
4 23,88 74,59 50,71 76,12 0,67 67
5 19,95 67,79 47,84 80,05 0,60 60
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Based on table 4.8, it can be seen that the aspect of thinking ability students' critical thinking in
classes given the Science Technology Society (STS) learning model, namely aspect 1 Basic Clarification
(simple explanation) was 52,27%, aspect 2 Basic Support is 54,49%, aspect 3 Inference (drawing
conclusions) was 58,55%, aspect 4 Further Clarification (Further explanation) was 69,31%, and aspect 5
Strategy and Tactics amounted to 65,82%.

Table 4.11 Results of N-Gain ofCritical Thinking Ability Control Class

No Aspects (Indicator) of Critical Ability Gain Percentage Critical
Thinking Ability thinking
Category
1 Basic Clarification (simple 61% Medium
explanation)
2 Basic Support 53% Medium
3 Inference (drawing conclusions) 36% Low
4 Further Clarification (Further 39% Low
explanation)
5 Strategy and Tactics 40% Low

Table 4.12 Results of N-Gain of Pretest-Posttest Ability Experiment Class

Indicator | Pretest Postest Post-Pre | Score N-Gain | N-Gain
Ideal- (%)
Pre

1 28,73 71,85 43,13 71,27 0,61 61

2 33,49 68,70 35,21 66,51 0,53 53

3 17,29 47,08 29,79 82,71 0,36 36

4 21,91 52,38 30,47 78,09 0,39 39

5 18,75 50,96 32,21 81,25 0,40 40

Based on table 4.9, it can be seen that the aspect of thinking ability students' critical thinking in
classes given the conventional learning model, namely aspect 1 Basic Clarification (simple explanation)
was 60,51%, aspect 2 Basic Support is 52,94%, aspect 3 Inference (drawing conclusions) was 36,02%,
aspect 4 Further Clarification (Further explanation) was 39,02%, and aspect 5 Strategy and Tactics
amounted to 39,64%.

Discussion

This research was carried out using Science Technology Society (STS) Poedjiadi (2007) said that
Science Technology Society (STS) means using technology as link between science and society so that students
can understand what that has been studied. So, in learning using science and technology society that
technology can be used as a link/application between science and the Science learning approach Technology
Society (STS) according to Poedjiadi, namely: Science Technology Society learning model (STS) which links
science and technology and benefits to society. Objective This learning is to shape the individual who have
scientific and technological literacy as well have concern for community problems and environment. Science
Technology Society (STS) seen as a learning process always in accordance with the context of experience man.
In this model students are invited to increase creativity, scientific attitude, using deep scientific concepts and
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processes everyday life.

In the STS mode], static fluid learning begins by introducing problems or phenomena that are relevant
in everyday life. For example, students can be invited to observe and analyze how ships float on water or how
dams hold water. By seeing real applications of static fluid principles, students can better understand the
importance of these concepts in their lives. Students are invited to explore how technology utilizes static fluid
principles. For example, they can study the design and function of hydrometers, pressure measuring
instruments, or the working principles of hydraulic brakes. By understanding the interaction between science
and technology, students will become accustomed to thinking critically about how static fluid concepts are
applied to solve technical problems, and also the STS Model emphasizes problem-based learning. Students are
given assignments to solve problems involving static fluids, such as designing irrigation systems or solving
cases of dam leaks. This process involves collecting data, analyzing information, and developing logical
solutions, all of which encourage critical thinking ability. research conducted according to (Mushthofa et al.,
2021) examines the application of the Science Technology Society (STS) to improve students' critical thinking
abilities in cross-interest physics subjects where the ability to identify occupies, this highest criterion is due to
learning in the experimental class there are more using media such as: cards of problems, videos, practical
media and demonstrations so that students can more easily differentiate components that are one with the
other other.

So to achieve this it can also be used as an additional tool to support the results of the STS, namely
using animated videos. Animated videos are more suitable to be collaborated on the STS (Science, Technology,

Society) model for static fluid material in junior high schools for several reasons such as Visualization of
Abstract Concepts, like fluid static involves concepts that are often difficult to understand through text or static
images alone. Animated videos can illustrate phenomena such as hydrostatic pressure, Pascal's law, and

Archimedes' principle in a dynamic and interactive way, helping students understand these concepts better,
then Real World Context, like animated videos can show real-world applications of static fluid principles, such
as how dams, floating ships, or hydraulic systems work. By seeing how these concepts are applied in everyday

situations, students can more easily understand the relevance and importance of the material being studied.
and also Interactive and Interesting Learning, like animation makes learning more interesting and fun for
students. Well-designed animations can attract students' attention and increase their engagement in learning.
When students are actively engaged, they are more likely to think critically about the material
presented. Then, was carried out offline by starting with giving a pretest of 8 essay questions (descriptions)
which had been tested on the validation class and were declared valid. The pretest is carried out before learning
is carried out with the aim of finding out students' initial abilities and students' normal distribution. After
carrying out the pretest, the researchers provided learning using a science technology society learning model
assisted by animated videos. At the end of the meeting, students were given a posttest to see the final results
of students' thinking abilities. From the results of the research carried out, the average N-gain value for the
experimental class was 70,90%, while for the control class it was 45,00%. From the results of hypothesis testing
using the independent sample t-test formula, the value of sig 2 tailed is 000, in other words sig 2 tailed <0.05,
so Ho is rejected and Ha is accepted. This means that the results of students’ critical thinking abilities who are
given learning using the science technology society model assisted by animated videos are greater than
conventional learning that is determined. The use of media in the learning process is very important in efforts
to improve students' critical thinking abilities. In this research, researchers used animated videos as learning
media. Choosing animated videos can help students to see the problems given through videos, not just
pictures, this aims to enable students to see and listen to problems, concepts and material simultaneously. This
shows that the science technology society (STS) learning model assisted by animated videos can improve
students’ critical thinking abilities.

The results of calculating students' critical thinking abilities obtained a value (n-gain) of 70,90%. It can
be seen that students’ critical thinking abilities are categorized in the high category. Based on the gain
percentage calculation, the high aspect of looking for similarities and differences is because students are able
to work together in groups to respond to the discussion results of other groups who make presentations in

front of the class. In carrying out group discussions, students are given student worksheets (LKPD) and
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conduct group discussions. The use of LKPD in this case is that LKPD provides a structured framework for
learning. This helps students understand the steps to follow in completing assignments or projects related to
static fluids. In the STS model, where learning often involves investigating real-world problems, this structure
is critical to maintaining focus and directing students through the learning process, like facilitating LKPD can
be designed to present real world problems that require the application of static fluid concepts. Students are
then asked to identify problems, collect data, analyze information, and develop solutions. In this way, LKPD
encourages students to think critically and creatively in solving problems, then integrating Science, Technology
and Society like LKPD can connect the concept of static fluids with technology and its impact on society. For
example, students could be asked to evaluate the design of a dam or irrigation system, considering technical
factors as well as social and environmental impacts. This helps students understand the complex interactions
between science, technology, and society, which is at the heart of the STS model.

In the LKPD, students are given a problem regarding a phenomenon, then students carry out
practicums in accordance with the concepts in the LKPD. After students and their groups hold discussions to
conclude the results of the practicum, each group presents the results of the group discussion in front of the
class. Then other groups can respond and provide feedback to the group making the presentation. Meanwhile,
the aspect of analyzing opinions to see similarities and differences has a low percentage, indicated by several
students experiencing misconceptions about static fluid material and its application in everyday life. In
learning, teachers need to formulate criteria to decide which answers may be correct and give them repeatedly
to create experience for students. Meanwhile, a low indicator for identifying an opinion or assumption
indicates that students are still unable to explain the reasons for the relevant information to be used in solving
the given problem, so students are not able to provide maximum results. By looking at the average results
achieved from each indicator, it can be said that the science technology society (STS) learning model can
improve students' low critical thinking abilities.

Closing
Conclusion
Based on the results of research and discussion, it can be concluded as follows:

1. Thereisan influence in students' critical thinking skills being taught using the Science Technology
Society learning model (STS) assisted by animated videos on Static Fluid law material amounted to
70,90% which was obtained from the average results of the pretest and posttest and the results of the
learning and LKPD given

2. Based on the percentage of each indicator (aspect) of critical thinking ability aspects students, the
most developed aspect is aspect (indicator) 1 Basic Clarification (simple explanation) of 80,19%.

Suggestion

Based on the results and conclusions that have been explained previously, the researcher provides
suggestions:

1. Inseveral aspects (indicators) which are still relatively low in terms of results, they are aspects
(indicators), namely Strategy and Tactics which is around 60,36% which needs to be increased further
in the future

2. For teachers and prospective teachers, it is hoped that they can apply the model Science Technology
Society (STS) video-assisted learning animation with an effort to improve students' critical thinking
skills.

3. For future researchers, it is recommended to conduct research with materials or learning models
with different media in an effort to improve student learning outcomes for the better
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