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Introduction

Abstract: This research aims to determine: the feasibility of flash movie learning media
with a SETS vision for use in biology learning, the influence of flash movie learning
media with a SETS vision on improving student’s critical thinking skills, and the
influence of flash movie learning media with a SETS vision on improving student
learning outcomes. The development procedure in this research refers to steps adapted
from the Borg & Gall Model which include: collecting information, planning,
developing an initial product form, conducting limited trials, carrying out revisions,
conducting field trials, and carrying out revisions. The data analysis techniques used
are descriptive statistics and inferential statistics using multivariate tests (MANOVA).
The results of the research are as follows: The flash movie learning media has a SETS
vision, from the media and material aspect it is in the "Very Good" category and has a
significant influence on improving the critical thinking skills of class X F MAN
Yogyakarta III students, this is proven by the MANOVA test which shows significance
value (Sig.) = 6 x 10-9 with a confidence level of 95%. Flash movie learning media with
the SETS vision has a significant influence on improving the learning outcomes of class
X F MAN Yogyakarta III students, this is proven by the MANOVA test which shows a
significance value (Sig.) = 0.001 with a confidence level of 95%.

Keywords: Flash Movie Learning Media; SETS; Critical Thinking Skills; Learning
Outcomes

concepts can be alleviated through the utilization of
instructional media.

Learning media are tools, methods and techniques
used to make communication and interaction between
teachers and students more effective in the learning
process at school. Therefore, learning media is an
integration in the learning process and one of the
important aspects that every teacher must comprehend
in carrying out their professional functions (Haryoko,
2009). The quality of learning, as elucidated by Newby
etal. (2000), encompasses three aspects: methods, media,
and materials. Muller et al. (2008), assert that student’s
difficulties in constructing highly complex scientific
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The use of learning media can foster student’s
interest and motivation in participating in learning
(Ossai-Ugbah, et al., 2012). Learning media can
encourage student's activity in learning. Furthermore,
this media is applicable for all intelligence level of
students and also increase student concentration during
learning (Kaur, 2012). The development and application
of learning media is not merely positioned as a
supporter of the learning process, but rather as an
integral and inseparable part of supporting the
achievement of better student learning outcomes. One of
the instructional media that can captivate student’s
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interest and motivation is the implementation of flash
movie. The use and application of relevant flash movie
learning media in the classroom can optimize the
learning process.

According to Winarno et al. (2009), instructional
media can be evaluated based on nine aspects. (1)
Subject matter, which is related to the content or subject
of instructional media. (2) Auxiliary information, such as
additional information like introductions, instructions,
aids, and conclusions. (3) Affective considerations,
addressing how multimedia can influence students'
attitudes to motivate them for learning. (4) Interface,
referring to the multimedia presentation that is relevant
to the material, including graphic displays, animations,
audio, and video. (5) Navigation, the way users navigate
through pages in instructional media. Navigation is
considered good if it is consistent in terms of location
and format. (6) Pedagogy, concerning aspects of
teaching methods related to the appropriateness of the
methodology used, alignment with students' intellectual
levels, student interactivity, cooperative learning
support, alignment with learning strategies, user
control, educative questions, and how to answer them,
and the quality of feedback from instructional media. (7)
Invisible features, which are features that are not visible
when the program is running and are usually rarely
used in instructional media, such as user logs and
progress reports. (8) Robustness, referring to the
product's resilience that minimizes multimedia errors
when used, both in terms of software and when the
instructional media is run on different computer
operating systems. (9) Supplementary materials,
including additional materials in instructional media,
such as adding a dictionary for language learning.

The use of flash movie learning media can be done
well if the teacher knows the learning needs as well as
the various problems faced by students regarding the
material to be taught. Teachers can act as creators and
learning organizers, one of which is by using flash movie
learning media appropriately, efficiently, and fun for
students. In the media display, questions can also be
presented that direct students to analyze the relationship
between the material studied and its various
applications in real life (Sari and Sugiyarto, 2015).

However, it needs to be emphasized that the use of
learning media is directed at helping students be active
in learning, in other words, it is the students who have
to use the learning media more. Teachers can utilize
learning media as supplementary materials to enhance
the effectiveness of the learning process and to boost
student’s learning motivation (Shahzad, 2012). The
utilization of instructional media plays a crucial role in
the learning process, as students become more focused
on the material presented by the teacher, thereby
facilitating effective content delivery (Quarcoo-Nelson
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et al.,, 2012). Teachers are more in a position to guide and
direct each stage of learning activities that students will
carry out through effective interaction. With effective
communication patterns, teachers and students can both
exchange (share) a variety of information and
knowledge so that the teaching and learning process
becomes more meaningful.

The use of flash movie learning media will be more
optimal if it is equipped with an appropriate learning
vision. One vision of learning that can be used as a basis
for development is the vision of the relationship between
Science, Environment, Technology, and Society (SETS).
SETS's vision is oriented towards applying and
developing scientific concepts by paying attention to the
use of technology, while accompanied by an analysis of
the impact on the environment and society. The SETS
vision has stages that can train student’s scientific
literacy. This is because SETS's vision is problem-
oriented where scientific literacy is also linked to natural
science problems (Widiastuti & Purnawijaya, 2021)

Science, Environment, Technology, and Society
(SETS) is a learning vision that connects science,
environment, technology and society. In the context of
education with a SETS vision, the summary sequence of
SETS carries the message that to use science (S-first) to
form technology (T) in meeting the needs of society (S-
second) requires thinking about the various implications
on the environment (E) physically and mentally. With
the SETS vision in learning, it is hoped that ideas will be
obtained about the technological form of scientific
transformation produced, without having to damage or
harm the environment and society (Ministry of National
Education, 2007). Binadja (2005), explains the
characteristics of learning with a SETS vision, so flash
movie learning media with a SETS vision must also be
able to accommodate these characteristics and
characteristics, namely: (1) Emphasizing science as a
learning subject. (2) Flash movie learning media can
bring students to specific situations to understand the
benefits of science and technology concepts for the
benefit of society. (3) Flash movie learning media can
direct students to think analytically about possible
causes and effects of transferring science to technology.
(4) Flash movie learning media can direct students to
consider the benefits or disadvantages of using scientific
concepts in a technological context. (5) Flash movie
learning media can stimulate students to look for
alternative solutions to the various losses that can arise
from applying science to technology, especially the
impact on the environment and society. (6) In
constructivism, flash movie learning media can direct
students to discuss issues raised in the context of SETS
from various directions and points of view according to
the student's basic knowledge. Therefore, the essence of

implementing learning with the SETS vision is to train
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student’s thinking comprehensively in interpreting
every reality and environmental problem that occurs in
society so that an applicable literacy foundation can be
formed. Learning with a SETS vision requires educators
and students to explore all the possibilities that can occur
in the interrelationship between the concepts being
studied and their influence on the learning process
(Yulistiana, 2015)

The use of flash movie learning media with the
SETS vision provides awareness to students regarding
the existence of scientific problems that must be
developed or even resolved using technology for the
benefit of society and environmental sustainability. For
example, plastic production which is carried out by
applying science to technology will have various
impacts, both positive and negative, for humans as part
of society. On the one hand, plastic has many uses in
everyday life, but on the other hand, plastic waste,
which is increasingly accumulating has the potential to
cause environmental pollution considering that the
decomposition process takes a long time. One possible
solution is to use recycled bags or environmentally
friendly bags which are widely available. This method is
seen as being able to reduce the use of plastic in society
so that the opportunity for environmental damage due
to plastic waste pollution can be reduced. The SETS
vision guides students to learn contextually, oriented
towards developing life skills so that students can
produce new, innovative thoughts or ideas.

The SETS vision of flash movie learning media is to
condition students to be willing and able to know and
understand the principles of science to produce
technological works (simple or more complex)
accompanied by thoughts to reduce or prevent possible
negative impacts that may arise from the emergence of a
technological product on the environment and society.
In a research, Frank & Barzilai (2006) shows that from
the majority of student’s standpoint, if the SETS concept
is included in the learning process, it will give them the
opportunity to gain knowledge and increase their
understanding of the various branches of science.

In general, the SETS vision in learning has two
characteristics, namely learning based on actual
problems in everyday life and learning by linking the
four elements of SETS, namely science, environment,
technology, and society (Firdaus, 2017). The inseparable
link between science, environment, technology, and
society is a two-way reciprocal relationship that can be
studied for the benefits and losses that result. In the end,
students can answer and overcome every problem
related to environmental components as well as social
issues and global issues, until ultimately it leads to an
attitude and character that cares about the environment.

Technological advances and human desire to
control nature which are not balanced with concern
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regarding conservation measures have the potential to
disrupt the balance of the environment and ecosystem.
For this reason, through learning that applies flash
movie learning media with the SETS vision, it is hoped
that students will be able to know directly the
consequences of the various activities they carry out on
nature and the surrounding environment so that they
can synthesize various policies that are very important
for their future.

The course materials used in Flash Movie Learning
Media with SETS Vision are on the topic of
environmental pollution. The theme of environmental
pollution is a concept that is close to everyday life and
presents many problems related to the environment,
including water, land, and urban air pollution. Water
pollution is caused by the addition of specific elements
or organisms to the water, disrupting its utilization. The
measurement of the quality of aquatic ecosystems can be
conducted through chemical parameters of water, such
as measuring dissolved oxygen (DO) and biological
oxygen demand (BOD), as well as biological parameters
using the organism Euchema spinosum, sp (Salmin, 2005)
Land contamination refers to contamination of soil
which can be caused by waste or heavy metals (Junaidi
et al., 2013). Global climate change, thinning of the ozone
layer, contamination by radioactive substances, and so
on. Meanwhile, based on pollutant causing it, there are
three kinds of environmental pollution include physical,
biological and chemical pollution (Kahpi, 2012). One
material that can raise problems for students is
environmental pollution. Events and problems that
occur in an environment will encourage students to
make observations and investigations so that by
thinking critically students can gain new knowledge
(Iswanto, 2017)

The definition of thinking has a broad scope and is
interpreted differently by experts, although it shares a
nearly similar context and reference. Moore (2009) states
that "thinking is problem solving, its decision making,
reading, reflecting, making predictions about what
might happen". Critical thinking skills require someone
to have skills in thinking about solving problems
rationally. Fisher (2009) explains that critical thinking
skills are evaluative thinking abilities that are
specifically related to the quality of thoughts or
arguments to be able to measure problem-solving
actions taken. According to Ennis (Nitko & Brookhart,
2011), critical thinking is defined as reasonable and
reflective thinking, namely focusing on deciding what to
believe and do. Llyod & Bahr (2010) state that one of the
primary objectives of education today is the
development of critical thinking skills.

Critical ~thinking skills are included in
metacognitive skills that must be developed in students

in addition to cognitive abilities (Anelly, 2023). The
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results of the study conducted by Wiyono et al. (2009)
reveal a significant difference in the improvement of
critical thinking between the experimental class and the
control class. The improvement in critical thinking skills
in the experimental class is superior to that of the control
class. Critical thinking skills not only enable students to
understand concepts and use these concepts to solve
exam questions, but students can apply developments in
science and technology in everyday life. Critical thinking
skills can change the learning paradigm which only
emphasizes textual mastery of concepts and without
including real-life applications into more contextual and
meaningful learning. This skills can be optimize with
learning motivation (Fahim & Hajimaghsoodi, 2014).

The research findings by Rahma (2012) indicate that
the chemistry learning process using the SETS-oriented
inquiry model to foster critical thinking skills is marked
by an increase in the average scores of pretest and post-
test in each critical thinking indicator, from 29.45 to
77.08. Students who have carried out the learning
process will be evaluated to determine the level of
achievement of their learning outcomes. Learning
outcomes are a barometer of student success in
participating in learning (Mulyati et al., 2013). The
results of Triyanti's study (2012) indicate a significant
improvement in student’s learning outcomes through
audiovisual media-assisted instruction. This is
evidenced by a 68.79% increase in posttest scores
compared to pretest scores. These findings are further
supported by a gain score of 0.42, categorizing it as a
moderate improvement. Suprijono (2009), states that
learning outcomes are patterns of actions, values,
understandings, attitudes, appreciation, and skills.
Learning outcomes are a process of effort undertaken by
an individual to acquire an overall new behavior as a
result of personal experience or interaction with the
environment (Slameto, 2010). Learning outcomes
(achievement) are viewed as the realization or expansion
of the potential skills or capacities that an individual
already possesses (Kafit, 2009).

Based on Bloom's taxonomy (Rupani & Buto, 2011;
Yamin & Maisah, 2009) learning outcomes are broadly
divided into three domains, namely the cognitive
domain, affective domain, and psychomotor domain. In
this research, learning outcomes are limited to the
cognitive domain. The assessment of cognitive
competence achievement is conducted using reference
criteria. (Trianto, 2009) states that the completeness of
learning can be determined by each school by
establishing a standard known as the Minimum
Completeness Criteria (KKM). Trianto also explains that
the determination of KKM is made by considering
several factors, namely the level of essentiality
(importance), the level of complexity (difficulty and
intricacy), the level of student’s abilities (intake), and
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school support resources. According to Krathwohl
(2002), Bloom's revised taxonomy, intellectual abilities
include six levels (cognitive levels C1 to C6), which
include remembering, understanding, applying,
analyzing, evaluating, and creating. The results of the
study conducted by Setiyono (2011) indicate an
improvement in student’s critical and creative thinking
abilities after participating in learning using
instructional tools with the SETS approach. The
existence of the flash movie instructional media is
expected to contribute to the enhancement of critical
thinking skills and student learning outcomes.

Based on the results of observations at MAN
Yogyakarta III, information was obtained that learning
methods were still dominated by conventional methods
because they were used to the culture of lecturing in
front of students. The learning support facilities
provided at the school include LCD projectors in the
classroom and a computer laboratory. In the
implementation of learning, the available facilities are
underutilized so that students only focus on the teacher's
explanation.

Based on the background of this problem, it is
necessary to develop learning so that it becomes more
varied by using learning media. The media used can be
flash movie learning media with the SETS vision which
is packaged in the form of exposure to problems related
to the application of material in everyday life.

This research aims to determine: the feasibility of
using flash movie learning media with the SETS vision
in biology learning; the influence of flash movie learning
media with a SETS vision on improving student’s critical
thinking skills, and the influence of flash movie learning
media with a SETS vision on improving student learning
outcomes.

This research uses procedures modified from Borg
& Gall, namely: gathering information; carrying out
planning; developing products; limited trials; major
product revisions; conducting field trials, and making
revisions based on field trials. The trial of the product
being developed consists of three stages, namely, testing
the validity of experts, practitioners (teachers), and
peers; both limited trials at SMA N 2 Wonosari; and the
third field trials at MAN Yogyakarta III. The trial was
expanded using a quasi-experiment method using
Randomized Control Group Pretest-Posttest Design
(Sugiyono, 2011).

Method

Research Type

The type of research carried out is research and
development which refers to the Borg & Gall (1983)
model. This research is directed at developing products

in the form of flash movie learning media with the SETS
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vision. The learning tools used include a syllabus,
Learning Implementation Plan (RPP), Student
Worksheets (LKS), learning observation sheets, critical
thinking skills tests, and learning outcomes tests. Before
being tested, the product is first validated internally and
externally, both through qualitative and quantitative
analysis.

Time and Place of Study
This research was carried out at MAN Yogyakarta
111, the academic year 2013 /2014 on May 10, 2014.

Population and Sample of Study

The population of this study were all class X
students at MAN Yogyakarta III and class XI IA3
students at SMA N 2 Wonosari. The research samples
used in the trial were 15 students of class XI IA3 SMA N
2 Wonosari (for limited trials); 29 students of class X F
MAN Yogyakarta III (experimental class); 30 students of
class X G MAN Yogyakarta III (control class).

Procedure

This research uses procedures modified from Borg
& Gall, namely: gathering information; carrying out
planning; developing products; limited trials; major
product revisions; conducting field trials, and making
revisions based on field trials. The trial of the product
being developed consists of three first stages, namely
testing the validity of experts, practitioners (teachers),
and peers; both limited trials at SMA N 2 Wonosari; and
the third field trials at MAN Yogyakarta III. The trial was
expanded using a quasi-experiment method using
Randomized Control Group Pretest-Posttest Design
(Sugiyono, 2011).

Data Analysis Technique

Techniques and instruments for collecting student
data include data on student’s critical thinking skills
collected using test questions; data on student learning
outcomes collected using test questions; and data on the
implementation of the learning process collected
through observation sheets. The overall data analysis
technique includes analysis of the validity and reliability
of the product/instrument, using qualitative and
quantitative descriptive analysis (empirical testing).
Empirical testing using the Rasch model with the help of
the Winstep program (Sumintono & Widhiarso, 2013);
analysis of product assessment data developed, using
qualitative and quantitative descriptive analysis (criteria
techniques as in Table 1); analysis of the implementation
of the learning process, using categorization (table 2);
and (4) analysis of the influence of flash movie learning
media with a SETS vision on improving critical thinking
skills and student learning outcomes, using the
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MANOVA test with the help of the SPSS 16.0 program
with a significance level of 5%.

Table 1. Product Validity Assessment Criteria

Score Range Criteria
Mi +1,55Di < M < Mi+3,0SDi Very Good
Mi +0SDi < M < Mi+1,5SDi Good
Mi—1,55Di < M < Mi+0SDi Enough

Low

Mi—3,0SDi < M < Mi—1,5SDi

Table 2. Learning Process Implementation Category

Percentage Range Category
81% -100% High Implementability
61% - 80% Sufficient

Implementability

40% - 60%
<40%

Lack of Implementation
Low Implementability

(Kemendikbud, 2010)
Results and Discussion

The data obtained in this research are: (1) results of
the validity and reliability of flash movie learning media
with the SETS vision; (2) limited trial results; and (3)
results of field trials. The value of the validity/feasibility
of flash movie learning media with the SETS vision was
obtained from expert lecturers, teachers, and colleagues.
Media expert lecturers and material experts assessed the
"very good" category (table 3), high school biology
teachers gave a "very good" assessment on the media
and material aspects (Table 4), and a '"very good"
assessment on the media and material aspects as well.
given by colleagues (Table 5). Meanwhile, the results of
media validity and reliability tests empirically state that
they are valid and reliable (Table 6). This shows that the
flash movie learning media with the SETS vision that has
been developed has received "very good" appreciation
and has been tested for validity and reliability.

Table 3. Validation Results of Flash Movie Learning
Media with a SETS Vision by Expert Lecturers

Media Material =~ Average Category
Expert Expert
52 67 5.5 Very Good

Table 4. Results of Validation of Flash Movie Learning
Media with SETS Vision by High School Teachers

Teachers on Teacherson  Average Category
Media Aspects Material

Aspects
47.33 61 54.25 Very Good
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Table 5. Results of Validation of Flash Movie Learning
Media with a SETS Vision by Colleagues

Friends on Friendson Average Category
Media Aspects Material
Aspects
50.33 61 54.67 Very Good
60 -
2 g 503 48
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40 -
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S 30 |
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AM G SUL
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Figure 1. Diagram of Flash Movie Learning Media
Assessment Results for Media Aspects

Figure 1 shows that the flash movie learning media
with a SETS vision from media experts (AM) obtained a
total score for media aspects of 52, which according to
the assessment scale was "very good", from the biology
teacher (G) a total score of 47.33 was obtained, from
colleagues ( TS) obtained a total score of 50.33, from
students during limited trials (SUT) obtained a total
score of 42.33, and from students during field trials
(SUL) obtained a total score of 48. Based on Table 1
regarding the assessment scale, it can be stated that
media Flash film learning with a SETS vision from the
media aspect received assessment results from media
experts, biology teachers, colleagues, and students in the
"very good" category.

80 - o
70 4 61 61
60 -
50 -
40 -
30 -
20
10 -
0

Total Score

AM Validator Ts
Figure 2. Diagram of Flash Movie Learning Media
Assessment Results for Material Aspects

Figure 2 shows that the flash movie learning media
with a SETS vision from the media expert (AM) obtained
a total score for material aspects of 67, the biology
teacher (G) obtained a total score of 61, and colleagues
(TS) obtained a total score of 61. Based on Table 1 about
The assessment scale can be stated that flash movie
learning media with a SETS vision from the material
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aspect received assessment results from media experts,
biology teachers, colleagues, and students in the "very
good" category.

Table 6. Empirical Validity and Reliability Results of
Flash Movie Learning Media with a SETS Vision

MNSQ ZSTD PMC Information
0.74 0.3 0.25 Valid
0.56 -0.1 0.52 Valid
0.56 0.1 0.52 Valid
1.04 0.4 0.21 Valid
0.74 -0.1 0.49 Valid
0.74 0.3 0.25 Valid
Alpha Cronbach 0.83 Reliable

The results of the empirical validation of the critical
thinking skills test instrument using the Rasch model are
shown in Table 7 and the empirical validation of the
learning outcomes test instrument is shown in table 8.
Statistical validity and reliability testing using the Rasch
model with the help of the Winstep program shows that
the critical thinking skills test instrument and learning
outcomes are valid and reliable with a Cronbach's Alpha
value of 0.77 for the critical thinking skills test and 0.85
for the learning outcomes test.

Table 7. Empirical Validation Test Results of Critical
Thinking Skills Test Instruments (Description) Using the
Rasch Model

MNSQ ZSTD PMC Information
0.82 -0.7 0.51  Matter is accepted
117 0.7 0.62  Matter is accepted
0.78 -0.8 0.50  Matter is accepted
0.71 -1.1 0.42  Matter is accepted
1.18 0.8 0.60  Matter is accepted
1.21 0.8 0.52  Matter is accepted
Alpha Cronbach 0.77 Reliable

Field trials were carried out at MAN Yogyakarta III.
From field trials in this school, data was obtained on the
implementation of the learning process, critical thinking
skills, and learning outcomes.

100% -
80% -
56
L o |
..%DE 60%
=
55 a0%
£t
= 20% -
0% -
I I
Meeting

Figure 3. Bar diagram of learning implementation
observation results
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Figure 3 shows the results of the implementation of
the learning process at MAN Yogyakarta III. From this
picture, it is known that the implementation of student
activities at the first meeting was 80% and at the second
meeting was 90%. This shows that the two meetings
were carried out well and student activities showed
positive activity. Data on critical thinking skills and
student learning outcomes were also searched for
standard gain values. The standard gain assessment
categories are in Table 9 (Hake, 1998).

Table 9. Standard Gain Assessment Categories

Interval Gain Value Category
g>07 A High
07>g>03 B Medium
g<03 C Low

The experimental class for critical thinking skills
obtained a standard gain value of 0.95 (high) while the
control class obtained a standard gain value of 0.68
(medium). For learning outcomes, the experimental
class obtained a standard gain value of 0.78 (high) while
the control class obtained a standard gain value of 0.60
(medium). The standard gain value shows the increase
between the pretest and posttest results. The gain value
for the experimental class which is higher than the
control class shows that the flash movie learning media
with the SETS vision applied in the experimental class
can improve critical thinking skills and student learning
outcomes.

Hypothesis testing was carried out to determine
whether or not there was an influence of flash movie
learning media with a SETS vision on critical thinking
skills and learning outcomes of class X MAN Yogyakarta
I1I students. Before testing the hypothesis, a prerequisite
test is first carried out which includes testing for
normality and homogeneity of the data. From the
prerequisite tests that have been carried out, the data in
this study are normally distributed and homogeneous,
so the hypothesis test carried out is a parametric

statistical test, namely by multivariate analysis
(MANOVA).
Table 10. MANOVA Test Results

df  Mean Square F Sig.
Critical 1 1.242 46.686 0.000
Learning 1 0.270 11.527 0.001
Outcomes

Based on Table 10, it can be seen that the
significance value of the statistical test shows a value of
0.000 or less than 0.05 so HO is rejected at the 5%
significance level. This means that there is a difference
between the critical thinking skills of students whose
learning uses flash movie learning media with a SETS
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vision, compared to the critical thinking skills of
students whose learning does not use flash movie
learning media with a SETS vision at MAN Yogyakarta
III. This can also be interpreted that the flash movie
learning media with the SETS vision has a positive
influence on improving critical thinking skills and
biology learning outcomes for class X MAN Yogyakarta
III students.

Conclusion

Based on the results of data analysis and discussion,
the following conclusions can be drawn. First, the flash
movie learning media with the SETS vision and the tools
developed are empirically valid and reliable in the "Very
Good" category, so this learning media is suitable for use
as a support in the learning process. Second, the flash
movie learning media with the SETS vision has a
significant influence on improving the critical thinking
skills of the class X MAN Yogyakarta I1I, this was proven
by the MANOVA test which showed a significance
value (Sig.) = 0.000 with a confidence level of 95%. Third,
the flash movie learning media with the SETS vision has
a significant influence on improving the learning
outcomes of the class X MAN Yogyakarta III, this was
proven by the MANOVA test which showed a
significance value (Sig.) = 0.001 with a 95% confidence
level.

Acknowledgment

Thank you to the principal, biology teacher, and class X
students of MAN Yogyakarta III who have been actively
involved in helping carry out this research.

Author Contributions

Ahmad Faisal Amri: Conceptualization, methodology, writing
research design, validation.

Kartono: Methodology, validation, data curation, analysis,
reviewing.

Funding
This research did not use external funding,.

Conflict of Interest
The authors declare no conflict of interest

References

Binadja, A. (2005). Pedoman Pengembangan Bahan
Pembelajaran Bervisi SETS dan Berpendekatan SETS
(Sains, Environment, Technology, and Society).
Semarang: Laboratorium SETS Universitas Negeri
Semarang.

Borg, W. R. & Gall, M. D. (1983). Educational Research.
New York: Longman

Depdiknas. (2007). Model Kurikulum Pendidikan yang

9747



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Menerapkan  Visi SETS (Science, Environment,
Technology, and Society). Jakarta: Pusat Kurikulum
Balitbang Depdiknas.

Fahim, M. & Hajimaghsoodi, A. (2014). The Relationship
Between Motivation and Critical Thinking Ability
of Iranian EFL Learners. International Journal of
Language Learning and Applied Linguistics World
(IILLALW), 5(2), 605-619.

Firdaus, F. (2017). Pengembangan Media Pembelajaran
Bervisi SETS Berbantuan Komputer untuk
Meningkatkan Keterampilan Pemecahan Masalah.
Indonesian  Journal Of Science & Education, 1(1).
http:/ /dx.doi.org/10.31002/ijose.v1il.417

Fisher, A. (2009). Berpikir Kritis Sebuah Pengantar.
Cambridge: Cambridge University Press.

Frank, M. & Barzilai A. (2006). Project-Based
Technology: Instructional Strategy for Developing
Technological Literacy. Journal of Technology
Education, 18(1), 39-53.
https:/ /doi.org/10.21061/jte.v18il.a.3

Hake, R. (1998). Interactive-Engagement Vs Traditional
Methods: A Six-Thousand-Student Survey of
Mechanics Test Data for Introductory Physics
Courses. The American Journal of Physics, 1998, 1-26.
https:/ /doi.org/10.1119/1.18809

Haryoko, S. (2009). Efektivitas Pemanfaatan Media
Audio-Visual Sebagai Alternatif Optimalisasi
Model Pembelajaran. Jurnal Edukasi elektro, 5(1),
Retrieved from
https:/ /api.semanticscholar.org/CorpusID:580387
12

Iswanto, A. D. (2017). Pengembangan LKPD IPA
Berbasis Problem Based Learning Materi
Pencemaran Lingkungan Untuk Meningkatkan
Keterampilan Berpikir Kritis Peserta Didik SMP
KELAS VII. Journal Student UNY, 6(6). Retrieved
from
https:/ /journal.student.uny.ac.id/index.php/ipa/
article/view /7282 /6945

Junaidi, Muyassir, & Syafruddin. (2013). Penggunaan
Bakteri Pseudomonas Fluorescens dan Pupuk
Kandang dalam Bioremediasi Inceptisol Tercemar
Hidrokarbon. Jurnal Konservasi Sumber Daya Lahan,
1(1), 1-9.

Kafit, M. (2009). Efektivitas Pengqunaan Media
Pembelajaran Komputer untuk Meningkatkan Hasil
Belajar Mata Pelajaran IPA Kelas VIII MTS NU
Hasyim Asy’ari 03 Honggosoco Jekulo Kabupaten
Kudus. Tesis magister, Universitas Negeri Sebelas
Maret, Surakarta.

Kahpi, A. (2012). Tinjauan Hukum terhadap
Pencemaran Lingkungan di Indonesia. Jurnal Al-
Risalah, 12(1), 151-164.

Kaur, N. (2012). Effectiveness of Audio-Visual Aids for
Teaching English Poetry at Secondary Level.

November 2023, Volume 9 Issue 11, 9741-9749

in  Education
47-49.

International of Research
Methodology, 1(3),
https:/ /doi.org/10.24297 /ijrem.v1i3.4119

Kemendikbud. (2010). Juknis Penyusunan Perangkat
Penilaian  Afektif di SMA. Jakarta: Direktorat
Pembinaan Sekolah Menengah Atas.

Krathwohl, D. R. (2002). A Revision of Bloom's
Taxonomy: An Overview. Theory Into Practice, 41(4),

Journal

212-265. Retrieved from
https:/ /www.depauw.edu/files/resources/krath
wohl.pdf

Llyod, M. & Bahr, N. (2010). Thinking Critically about
Critical Thinking in Higher Education. International
Journal for The Scholarship of Teaching and Learning,
4(2), 1-16.
https:/ /doi.org/10.20429/ijsot].2010.040209

Moore, B.N. & Parker, R. (2009). Critcal Thinking, New
York: McGraw-Hill Co.Inc

Muller, D. A; Lee, K. J; & Sharma, M. D. (2008)
Coherence or interest: Which is most importantin
online multimedia learning?. Australasian Journal of
Educational Technology, 24(2).
https:/ /doi.org/10.14742/ ajet. 1223

Mulyati. (2013). Pengaruh Pendekatan Creative Problem
Solving dan Direct Instruction terhadap Kemampuan
Berpikir Kritis Matematis Siswa SMP. Tesis SPs UPL

Newby, T. J; Stepich, D. A; Lehman, J. D; & Russel, J. D.
(2000). Instructional Technology for Teaching and

Learning:  Designing  Instruction,  Integrating
Computers, and Using Media. New Jersey: Prentice-
Hall Inc.

Nitko, J. A. & Brookheart, M. S. (2011). Educational
Assessment Of Students. 6th ed. Pearson: USA

Ossai-Ugbah, N. B; Ogunrombi, S. A; & Ameh, 1. O.
(2012). Motivating use of Audio-Visual in a
Nigerian Technological University Library. Journal
of Educational and Social Research, 2(1), 217-223.
Retrieved from
https:/ /www.richtmann.org/journal/index.php/j
esr/article/view /11791

Quarcoo-Nelson, R; Buabeng, I; & Osafo, D. G. K. (2012).
Impact of Audio-Visual Aids on Senior High School
Student’s Achievement in Physics. Eurasian Journal
of Physics and Chemistry Education, 4(1), 46-54.

Retrieved from
https:/ /www ijpce.org/index.php/IJPCE/ article/
view/92

Rahma, N. A. (2012). Pengembangan Perangkat

Pembelajaran Model Inkuiri Berpendekatan Sets
Materi Kelarutan Dan Hasilkali Kelarutan Untuk
Menumbuhkan Keterampilan Berpikir Kritis Dan
Empati Siswa Terhadap Lingkungan. Jurnal Unes,
1(2). Retrieved from
https:/ /journal.unnes.ac.id/sju/index.php/jerj/ar
ticle/view /799

9748



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Rupani, C.M. & Bhutto, M.I. (2011). Evaluation of
Existing Teaching Learning Process on Bloom’s
Taxonomy. International Journal of Academic Research
in Business and Social Sciences, 1, 119-128.
http:/ /dx.doi.org/10.6007 /IJARBSS/v1-i2 /8432

Salmin. (2005). Oksigen Terlarut (DO) dan Kebutuhan
Oksigen Biologi (BOD) sebagai Salah Satu Indikator
untuk Menentukan Kualitas Perairan. Jurnal
Oseana, 30(3), 21-26.

Sari, D, S & Sugiyarto, K, H. (2015). Pengembangan
Multimedia Berbasis Masalah Untuk
Meningkatkan Motivasi Belajar dan Kemampuan
Berpikir Kritis Siswa. Jurnal Inovasi Pendidikan IPA,
1(2). https:/ /doi.org/10.21831/jipi.v1i2.7501

Setiyono, F. P. (2011). Pengembangan Perangkat
Pembelajaran Kimia Kelarutan dan Hasil Kali
Kelarutan (Ksp) dengan Pendekatan SETS untuk
Meningkatkan Kemampuan Berpikir Kritis dan
Kreatif Siswa. Jurnal PP, 1(2), 149-158. Retrieved
from
https:/ /journal.unnes.ac.id/nju/index.php/jpppa
sca/article/view/1539/1715

Shahzad, A. K. (2012). Using Audio Visual Aids in
Classroom: A Study from the Perspective of

Students. International Journal of Research in
Education 1(1), 16-19.
Slameto. (2010). Belajar dan  Faktor-Faktor yang

Mempengaruhinya. Jakarta: Rineka Cipta

Sugiyono. (2011). Metode Penelitian Kuantitatif, Kualitatif
dan R&D. Bandung: Alfabeta.

Sumintono, B. & Widhiarso, W. (2013). Aplikasi Model
Rasch untuk Penelitian [lmu-ilmu Sosial. Bandung:
Trim Komunikata Publishing House.

Suprijono, A. (2009). Cooperative Learning Teori dan
Aplikasi PAIKEM. Yogyakarta: Pustaka Pelajar.
Trianto. (2010). Mendesain Model Pembelajaran Inovatif-

Progresif. Jakarta: Kencana Prenada Media Group

Triyanti, M. (2012). Pengembangan Multimedia Interaktif
Pada Materi Sistem Saraf Untuk Meningkatkan
Motivasi dan Hasil Belajar Siswa Kelas XI SMAN 2
Wates. Tesis PSn UNY.

Widiastuti, N.L.G.K, & Purnawijaya, I.P.E, Improving
Science Learning Outcomes Through the SETS
(Science Environment Technology and Society)
Approach. Indonesian Journal of Educational Research
& Review, 4(2).
https:/ /doi.org/10.23887/ijerr.v4i2.38388

Wiyono, K., Setiawan, A., & Suhandi A. (2009). Model
Pembelajaran Multimedia Interaktif Relatifitas
Khusus untuk Meningkatkan Keterampilan
Berpikir Kritis Siswa SMA. Jurnal Penelitian
Pendidikan IPA, 3(1).

Winarno, Abdullah, Yasid, A., Marzuki, R., Rini, S. E. S.,
& Alimah, S. (2009). Teknik Evaluasi Multimedia
Pembelajaran: Panduan Lengkap untuk Para Pendidik

November 2023, Volume 9 Issue 11, 9741-9749

dan Praktisi Pendidikan. Malang: Genius Prima
Media.

Yulistiana, Y. (2015). Penelitian Pembelajaran Berbasis
SETS (Science, Environment, Technology, And
Society) dalam Pendidikan Sains. Jurnal Ilmiah
Pendidikan MIPA, 5(1).
http:/ /dx.doi.org/10.30998 / formatif.v5i1.169

9749



