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Introduction

Abstract: The purpose of this study is to analyze the improvement of student's science
process skills with the application of visual gaining knowledge media in science subjects.
The research method used is an experiment with a quantitative approach. The research
design employed in this study is true experiment. The study's target population were all
students at SMP Negeri 11 Banda Aceh, while the instance selected in this research were
56 pupils making use of the non-simple random sampling method by means of
proportional sampling. The instrument used was 20 items to measure science process
skills with multiple choice diagnostic tests. The outcomes of research on science process
skills in the experimental class for each indicator were obtained: observing by 31.76%,
classifying by 39.99%, interpreting by 62.31%, predicting by 53.42%, asking questions by
27.27 %, formulating hypotheses by 21.74%, designing experiments by 34.95%, using tools
and materials by 25.83%, applying concepts by 15.46%, and communicating by 21.72%.
The study's findings allow for the conclusion that the highest indicator of students'
science process skills is in the interpretation indicator, but the least significant indication
is in the communication indicator. Therefore, the implementation of visual learning
media in science subjects can have a positive impact on improving students science
process skills.
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school science curricula consists of physics and biology
lessons, in this study only studied for physics lessons

LLILIT

Natural Education Science or better known as IPA
is one of the contents of education that has an important
role. Science is a subject that equips students with the
knowledge competencies and skills needed by them to
find out about nature and learn about themselves. The
importance of science leads to real experience proving
the need for proof through data and facts on each
observed phenomenon (Asidiqi & Adiputra, 2023;
Tantia, 2016).

Natural science is a collection of knowledge in the
form of facts, concepts, and principles about the
surrounding nature. Science learning always
emphasizes the discovery process or research process so
that it can foster students' scientific attitudes, and be able
to improve their cognitive, psychomotor, and social
thinking skills (Rofiiqoh & Qosyim, 2023). Junior high
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with material about light and optical devices (Agustin et
al., 2019; Hamadi et al., 2018).

Process skills in science are the capacity to of
learners to apply the scientific method in understanding,
developing science and discovering science (Afsas et al.,
2023; Sutiani, 2021). Science process skills are very
crucial for important for every learner as a provision to
use the scientific method in developing science to obtain
new knowledge or develop existing knowledge (Russell
& Martin, 2023). Science Process Skills is a scientific
method in which the steps to discover something
through experiments and experiments are practiced
(Hartati & A., 2022). So it can be understood that science
process skills in this study are expected that students are
able to conduct an experiment or experiment to gain
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knowledge during the physics process of learning
(Lafifa et al., 2022).

During the process of learning, science process
skills are important to be raised and developed because
with that students do not just learn about what already
exists but also learn about how to get new knowledge
(Asriani et al., 2021), therefore with the existence of
science process skills, students are asked to have greater
active and creative when finding problems to be solved
and linking lessons with everything that goes on in their
daily lives (Yunita & Nurita, 2021). Science process skills
can be instructed in pupils during the procedure of
building knowledge, they create and use information,
conduct procedures for research, and practice resolving
environmental issues (Subeki et al., 2022).

The poor state of scientific process skills is
evidenced by research conducted by Setiono &
Suhendar (2020) showing that the science process skills
of seventh grade students in Sukabumi City State Junior
High School each indicator of science process skills,
namely, predicting 54.32%, communicating 55.00%,
hypothesizing 57.30%, applying concepts 45%,
observing 40.51%, classifying 24.33%, designing
experiments by 20.42%, and interpreting 30.00%, and the
skill of using tools and materials is 64.75%. Based on this
research, it can be seen that students are still low in
science process skills, the percentage obtained is in the
moderate and moderate categories. Based on this
research, the indicator of science process skills that
shows the lowest indicator is the indicator of designing
experiments (Devi & Bayu, 2020).

The obstacles faced by students to have science
process skills are not only influenced by the material
presented, but there are fewer pupils students are less
involved in learning, even though learning activities in
certain subjects require students to have and develop
science process skills that are already owned by students
such as in Natural Science subjects which are integrated
into three fields of science, namely biology, physics and
chemistry (Fatayan et al., 2022). Science learning
requires students to answer phenomena that occur in
everyday life and prove the truth through a scientific
method. The main obstacle is the selection of methods or
ways of learning students in a lesson that has been
designed systematically and sequentially by educators
before the implementation of learning is very influential,
because it requires the ability of educators to develop
effective learning methods so that learning is not only a
provision of information but also information
processing supported by certain skills to solve any
problems faced (Heryadi et al., 2023). Effective learning
methods are ways done by educators in order to create
conditions of activities for teaching and learning that are
fun and make students straight involved in order for
students to not just gain knowledge in knowledge
(cognitive) only, but increase in affective (attitude) and
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psychomotor (skills) as well. Different types of learning
methods were developed to make science learning not
only theoretical learning but also learning that uses all
five senses and is assisted by using tools that make it
possible to scientifically explain a natural phenomenon.
Students are trained by being confronted with a
phenomenon around them that is required to think at a
high degree to address the issues encountered, so that
when science learning occurs, students not only gain
theoretical knowledge but skills and positive character
development and psychomotor are also grown
(Alannasir, 2020; Septaria et al., 2019; Supriady et al.,
2023).

Considering the original studies and teacher
conversations at SMP Negeri 11 Banda Aceh, it was
found that learning was still teacher-centered, while
students only heard the teacher's explanation. Thus
causing students must possess no science process skills
during the learning process that takes place. Whereas in
science learning can do quite a lot of practicum or
experiments according to the material concerned which
can encourage kids to take more risks during the
ongoing learning process. Therefore, the method used in
the study to get better science process skills by
implementing visual learning media during the ongoing
learning process (Azzubairiyah et al., 2022; Tawil &
Dahlan, 2021).

It is expected that by implementing visual learning
media can help students become more active, learning is
not teacher-centered, and students are more
independent during the ongoing learning process. The
visual learning media used in this study are visual
learning media that can be projected in the form of
power points and student worksheets related to light
material and optical devices. During the learning
process, researchers will also provide student
worksheets that are equipped with images related to
light and optical devices. The use of this student
worksheet aims to guide students to become more self-
sufficient in obtaining new information or knowledge
with the results of group work together. The selection of
this material is according to the outcomes of interviews
with teachers and the lowest daily test outcomes of
students (Wihartini & Suyanti, 2022).

Given the context, the issue with this study is
formulated as follows:" Is the implementation of visual
learning media able to improve students' science process
skills in science subjects? The purpose of this study was
to analyze the improvement of students' science process
skills with the implementation of visual learning media
in science subjects (Komisia et al., 2023).

Method

This research uses a quantitative approach with
experimental research type. This research was
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conducted at SMP Negeri 11 Banda Aceh with a research
sample of 80 students in class VIII; and VIIL, using
proporsive sampling technique. The instruments used in
this study were 20 items of multiple choice diagnostic
tests to measure students' science process skills and
interview guides as initial observations. This question
instrument has been tested by experts and respondents
so that it is valid and feasible to use in research
(Masruhah et al., 2022).

The multiple choice diagnostic test results are based
on each indicator of science process skills. The indicators
of science process skills used consist of 10 namely:
observing, classifying, interpreting, predicting, asking
questions,  formulating ~ hypotheses,  designing
experiments, using tools/materials, applying concepts,
and communicating. Diagnostic test data were analyzed
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using descriptive statistics of the scores obtained and
interpreted (Muninggar & Ramli, 2023; Nursulistiyo et
al., 2023).

The research design used in this research is true
experiment. This design is almost the same as the
pretest-posttest control group design. In this design
consists of an experimental group and a control group
selected randomly. The research design used is as
follows.

Table 1. Pretest-posttest control group design
Group 1 O Xa O,
Group 2 O X2 O,

The research flow used can be seen as as shown in
Figure 1.

Research Procedures

Preparation Stage

Implementation stage

I

Final Stage

Determine Research Schedule

Administering pretest in control

.

v

Process and analyze the data

and experimental classes

obtained

v

.

Study Material VIII Light and
Optical Devices

Carry out learning by applying
visual learning media in the
experimental class

v

A4

Preparing learning tools for light
and optical devices

Carry out learning without
applying visual learning media in
the control class

Develop questions

Giving posttest to experimental
class and control class

Figure 1. Research Flow

Result and Discussion

Results of Increasing Science Process Skills

Recapitulation of data on the average score of
pretest science process skills, posttest and N-Gain of
experimental and control class students as a whole is
presented in Figure 2.

The results of the normality test and homogeneity
test to determine the average difference in initial ability
and final ability of students at SMP Negeri 11 Banda
Aceh can be seen in Table 2.

82.85

76.64

Experimental class Control class

B Score of pretest M Score of posttest m Score of N-Gain
Figure 2. Comparison of average score of science process
skills of experimental and control class
2164
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Table 2. Recapitulation of pretest of science process skills of students in experimental class and control class at SMP

Negeri 11 banda aceh
Class Science process skills Normality Homogeneity Hypothesis Information
average score testing t test
Experimental Pretest ~ Xhit<X2tab Frit <F tab thit<ttab Not really different
(28.75)  (0.83<16.91) (0.67<1.90) (0.60<2.00)
Normal =~ Homogeneous
Control Pretest ~ X2hit<X2tab
(26.42)  (0.84<18.30
Normal

From table 2 it can be concluded that the data
obtained are not significantly different, this is because
the initial ability of the experimental class and control
class was the same before being given treatment. The
experimental class was given treatment with the
implementation of visual learning media to improve
students' science process skills and also conducted
practicum or experiments during the learning process
(Nasir et al., 2023; Rahmasandi et al., 2022; Rahmawati
& Atmojo, 2021), while the control class only applied a
conventional learning model with the lecture method
without any practicum or experiment during the
learning process (Sarwinda et al., 2020; Setyani &
Darmawan, 2021).

The results of the normality test and homogeneity
test to determine the improvement of the initial ability
and final ability of students at SMP Negeri 11 Banda
Aceh can be seen in Table 3. From Table 3 it can be
concluded that the data obtained are significantly

different (significant) this is because after being given
the treatment of visual learning media implementation
in the experimental class there is an increase in the
science process skills of students, while in the control
class only a conventional learning model is applied with
the lecture method without being given the treatment of
visual learning media implementation (Juliana et al.,
2023).

The difference in N-Gain scores between the
experimental class and the control class means that the
improvement of students' science process skills on the
material of light and optical devices at SMP Negeri 11
Banda Aceh in the experimental class is better than the
control class. The material of light and optical devices is
considered difficult by students, because the content is
challenging students to imagine in daily existence.
Therefore, the implementation of visual learning media
is applied successfully to improve students' science
process skills.

Table 3. Recapitulation of N-Gain of science process skills of students in experimental classes and control classes at

SMP Negeri 11 banda aceh
Class Science process Normality =~ Homogeneity Hypothesis Information
skills average score testing t test
Experimental N-Gain  X2hit<X2tab Frit<F tab thit<ttab Really different (significant)
(76.64)  (0.83<28.86) (0.64<1.90) (8.64<2.00)
Normal Homogeneous
Control N-Gain ~ X?hit<X2tab
(40.1) (0.91<35.17
Normal

Results of the Analysis of Science Process Skills Indicators

In this study, to measure science process skills,
pretests and posttests consisting of 20 questions were
used. The indicators contained in the questions consist
of indicators of science process skills, each indicator
consisting of 2 items. When viewed based on indicators,
the difference in pretest scores and science process skills
of students can be seen in Table 4.

Observed

Table 4 presents the pretest value that students
received on the observing indicator is 16.35, while the
posttest value that they received is 41.07. This
demonstrates that both before and after the
implementation of visual learning materials, there's an
improvement in the indicators of students' science

process skills. The N-gain test on the observing
indicator, an increased category, demonstrates the
increase.

Table 4. Analysis of science process skills indicators

Science  process  skills  Pretest Posttest N-gain
indicators

Observed 16.35 41.07 31.76
Grouped 16.96 45.53 39.99
Interpreted 10.71 49.1 62.31
Predicted 9.82 44.64 53.42
Asked questions 17.85 39.28 27.27
Develop hypotheses 24.1 41.96 21.74
Designed experiments 17.85 43.75 34.95
Used tools and materials 19.64 40.17 25.83
Applied concepts 32.14 45.53 15.46
Communicated 22.32 40.17 21.72
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Grouped

Table 4 presents the pretest value that students
received on the grouping indicator is 16.96, while the
posttest value that they received is 45.53. This
demonstrates that both before and after the
implementation of visual learning materials, there's an
improvement in the indicators of students' science
process skills. The N-gain test on the observing
indicator, with an increased category, demonstrates the
increase.

Interpreted

Table 4 presents the pretest value that students
received on the interpreting indicator is 10.71, while the
posttest value that they received is 49.1. This
demonstrates that both before and after the
implementation of visual learning materials, there's an
improvement in the indicators of students' science
process skills. The N-gain test on the observing
indicator, which presents of 62.31 with an increased
category, demonstrates the increase.

Predicted

Table 4 presents the pretest value that students
received on the predicting indicator is 9.82, while the
posttest value that they received is 44.64. This
demonstrates that both before and after the
implementation of visual learning materials, there's an
improvement in the indicators of students' science
process skills. The N-gain test on the observing
indicator, which presents of 53.42 with an increased
category, demonstrates the increase.

Asked questions

Table 4 presents the pretest value that students
received on the indicator of asking questions, which is
17.85, and the posttest value that students obtained,
which is 39.28. This demonstrates that both before and
after the implementation of visual learning materials,
there's a rise in the markers of students' science process
skills. The N-gain test indicated an increase in question-
asking behavior, with a low category.

Develop hypotheses

Table 4 presents the pretest value that students
received on the indicator of developing hypotheses,
which is 24.1, and the posttest value that students
obtained, which is 41.96. This demonstrates that both
before and after the implementation of visual learning
materials, there's a rise in the markers of students'
science process skills. The N-gain test indicated an
increase in question-asking behavior, with a low
category.
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Designed experiments

Table 4 presents the pretest value that students
received on the designing experiments indicator is 17.85,
while the posttest value that they received is 43.75. This
demonstrates that both before and after the
implementation of visual learning materials, there's an
improvement in the indicators of students' science
process skills. The N-gain test on the observing
indicator, with an increased category, demonstrates the
increase.

Used tools and materials

Table 4 presents the pretest value that students
received on the indicator of using tools and materials,
which is 19.64, and the posttest value that students
obtained, which is 40.17. This demonstrates that both
before and after the implementation of visual learning
materials, there's a rise in the markers of students'
science process skills. The N-gain test indicated an
increase in question-asking behavior, with a low
category.

Applied concepts

Table 4 presents the pretest value that students
received on the indicator of applying concepts, which is
32.14, and the posttest value that students obtained,
which is 45.53. This demonstrates that both before and
after the implementation of visual learning materials,
there's a rise in the markers of students' science process
skills. The N-gain test indicated an increase in question-
asking behavior, with a low.

Communicated

Table 4 presents the pretest value that students
received on the indicator of communicating, which is
22.32, and the posttest value that students obtained,
which is 40.17. This demonstrates that both before and
after the implementation of visual learning materials,
there's a rise in the markers of students' science process
skills. The N-gain test indicated an increase in question-
asking behavior, with a low category.

Previous study carried out by Sopandi et al. (2022)
stated that the application of visual learning media can
enhance abilities, grasp of the material and inspire
pupils to participate in their education. And previous
study carried out by Wong et al. (2022) states that the use
of visual learning media successfully facilitates both
analytical and imaginative thinking, while being
interesting (Fitria, 2023; Lin & Wang, 2021; Yenawine,
2013). The application of visual learning media
additionally functions as a superb facilitator for
conversations regarding the methodology of science,
and could be more advantageous if applied early in the
term of the semester. Therefore, this easy and
entertaining exercise is for teachers want to incorporate
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scientific method skills into their teaching (Husna &
Kurniawan, 2023; Karo, 2022).

Drawing conclusions from the research findings, it
can be said that the implementation of visual learning
media can improve the science process skills of class VIII
students in the 2023 /2024 school year.

Conclusion

Based on studies carried out at SMP Negeri 11
Banda Aceh, Consequently, it may be said that the it can
be concluded that the implementation of visual learning
media can improve students' science process skills in
light and optical instruments at SMP Negeri 11 Banda
Aceh. The pretest score before implementing visual
learning media was 28.75%, while the posttest score after
implementing visual learning media was 82.85%.
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