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ABSTRACT

Physics and science are subjects that study the phenomena in the universe. Not all of the material studied
can be visualized because not all of it is concrete. This makes it difficult for students to understand the material.
The solution that fits this problem is to apply the use of video into the student learning process. Therefore, this
study aims to determine the summary effect size of the effect of using video on student learning outcomes in high
school physics and junior high school science subjects. This research method uses meta-analysis by collecting
several articles, namely as many as 26 articles. The selected articles are articles that can be obtained summary
effect size on the application of videos in physics and science lessons. The value of the summary effect size is then
grouped into three indicators, namely based on education level, learning model at high school level, and research
area. Based on this research, the conclusions obtained are: (1) Summary Effect size on the effect of video use
when compared based on education level indicators, obtained the effect of video use in junior high school is
higher than in high school, (2) Summary Effect size on the effect of video use when compared based on learning
model at the high school level, it was found that Creative Problem Solving became the most influential with very
high criteria, and (3) Summary effect size of the effect of video use when compared based on the indicators of the
research area, it is found that Sumatra Island is the most influential area in the use of video with high criteria.
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I.  INTRODUCTION

The 21st century is marked by globalization, meaning that human life in the 21st century demands quality in
all human endeavors and results. By itself, the 21st century demands quality human resources. Human resources
are produced by educational institutions that are managed professionally so as to produce superior results.
Therefore, government efforts are needed to achieve the demands of 21st century education.

In accordance with the demands of the 21st century education century, the government finally issued a policy
in the form of 8 educational standards. Educational standards that are directly related to learning are competency
standards, facilities and infrastructure standards, process standards, and assessment standards. To carry out the
learning process in accordance with these educational standards, appropriate media and learning resources are
needed according to those mentioned in the facilities and infrastructure standards. One of the appropriate media
used in the teaching and learning process is video learning.

Video is an electronic media that is able to combine audio and visual technology together to produce a
dynamic and interesting show. The Video present more interesting than books, pictures, and audio media [1].
Meanwhile, instructional video media are media or tools that present audio and visuals containing good learning
messages that contain concepts, principles, procedures and knowledge application theories, to assist understanding
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of a learning material [2]. To find out the needs of students in the learning process in the form of learning media,
namely contextual learning videos, a needs analysis was carried out. Contextual learning videos are designed
according to what students expect with what students already have. Contextual learning videos are designed with
several activity steps, one of which is collecting data on student characteristics, teaching materials and learning
media used by teachers during the learning process [3]. This learning video is certainly good for use in learning
physics and science.

Physics is a subject that is closely related to the environment or everyday life. Physics can be interpreted as
a lesson that is closely related to natural phenomena so that it gets the rules or laws in physics [4]. Through logic
physics education, students become systematically focused on looking at their natural environment, identifying
existing problems, and solving them [5]. In science teaching, this aspect of the process appears in the form of
learning activities. Whether or not there is a process aspect in teaching science is very dependent on the teacher.
The theories in physics books should be taught by bringing the problem in a contextual and familiar form to
students. Then students are guided to carry out various activities through investigation activities. This makes
students more aware of scientific phenomena through their sensory experiences, compared to just being listeners
in front of the class. In physics, learning can be obtained through physical events in the natural environment, so
that not only theory must be studied in this field of physics, but also requires practice in proving theories that have
been studied and implemented properly [6]. Therefore, the use of video as a medium for audio-visual in physics
and science subjects is expected to improve student learning outcomes.

Learning outcomes are changes in behavior or responses caused by experience. Therefore, learning outcomes
are abilities obtained by children after going through learning activities. In teaching and learning activities, the
teacher sets several learning objectives. Students who are successful in learning are successful in achieving
learning goals or instructional goals [7]. Learning outcomes can be seen when there is a change in students after
going through various learning processes. Learning outcomes are learning achievements achieved by students in
learning activities and bring about a change in one's behavior, which is marked by changes in one's attitudes and
actions from not knowing to knowing [8]. In the science learning process, the teacher still uses very simple learning
media, which is only in the form of displaying images and elaborating the material presented with the program
Microsoft Word. In the appearance of the media, the teacher only provides an explanation of the material, causing
the learning process that takes place to be dominated by the teacher [9]. The teacher is the key actor in the learning.
In this case the teacher has a very important and fundamental role in guiding, educating, directing students in every
learning process [10]. This causes students to be less interested in studying physics [11]. Based on the problems
presented, it can be seen that there is a gap between the real conditions and the expected conditions. One solution
to this problem is to apply the use of video to the students' physics and science learning process. Because students
are actively involved in learning, video has the ability to improve students' learning motivation and hence support
learning outcomes. Many prior researchers have conducted studies on the usage of video. The study's findings
suggest that using video has a major impact on student learning outcomes. Therefore, the researchers tried to
integrate all of these studies to find out how far the effect size was meaningfully obtained by using the meta-
analysis method.

Meta-analysis is a word that refers to a quantitative and systematic method of reviewing previous studies.
Meta analysis is included in one type of systemic review. Systematic literature review means identifying,
evaluating and interpreting all existing relevant studies for a specific research question, or a particular topic area
or phenomenon of interest to the researcher [12]. In addition, a meta-analysis is a study conducted by analyzing
quantitative data from primary studies. The results of the analysis of the primary studies are used as the basis for
accepting or rejecting the hypotheses proposed by several researchers [13]. Meta analysis has several purposes.
The purpose of meta-analysis in general is not much different from other research, namely, the results of the
research are used to find the truth, explain the relationship of a phenomenon and the most important thing is that
the research can be useful for future researchers and most people. The objectives of the meta analysis are: (1) to
increase the statistical power of the primary research results, (2) to obtain an estimate of the effect size, (3) to
overcome the uncertainty of some research results. Effect size is a measurement of the practical significance of
research findings expressed as a magnitude of correlation or difference, or as a magnitude of the effect of one
variable on other variables. The ability to give firmness on the use of the same methodology in the literature review
needed of a study is one of the purposes of meta analysis research that distinguishes it from other research [14].

Meta-analysis research was chosen as the method in this study for several reasons. First, previous research
only affected one variable on the dependent variable. Second, previous research only covered one grade level.
Third, previous research only measured one student's ability. Therefore, the meta-analysis research method is an
appropriate research method used to summarize and conclude the results of studies more broadly. Based on this,
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researchers are interested in conducting research using the method of review articles with analysis effects, often
called Meta Analysis.

Based on the background of the problem that has been described, the researchers are interested in conducting
a meta-analysis of the effect of video on students' physics learning outcomes. Therefore, researchers want to see
how summary effect size on the effect of using video on learning outcomes in high school physics and junior high
school science subjects based on education level, learning model at high school level, and region?

Il. METHOD

Meta-analysis was employed as a research method in this study. Meta-analysis is a sort of research that
involves summarizing, analysing, and evaluating data from previous studies. The meta-analysis include research
that is quantitative because it calculates it with numbers and statistics from many data sources [15]. Meta-analysis
is a quantitative study to process or analyze several research results using statistical methods to summarize and
obtain general conclusions [16]. Meta-analysis is one type of review which is a form of identifying, evaluating and
interpreting all relevant studies for a specific research question, or a particular topic area or phenomenon of interest
to the researcher [17]. The collection of research data was carried out by browsing articles in online journals
through the University E-Journal Web, Sinta, Proceedings of the National Seminar, and Google Scholar.

This research design consists of three stages. The first stage is the preparation stage where the researcher
determines the domain based on the independent variable, the dependent variable, and the moderator variable.
After that, the researchers set the research criteria based on the form of publication and year of publication.
Furthermore, the researchers set the operating definition of the dependent variable, for example, the increase in
student learning outcomes in physics learning obtained by students, both pre-test and post-test, which was
expressed in the form of scores. The next stage is the implementation stage where at this stage the researcher
begins to search for and collect the articles obtained and then the researchers divide them into several criteria,
which include education level, learning model, and region. Data analysis is the final step. The researcher examines
the effect size based on the target factors and methodological variables at this step. Then the researchers group the
articles with effect sizes of low, medium, high, and very high. After that, they make a summary in a scientific
report.

This study has three variables, namely independent, bound, and moderator. The independent variable for this
research is learning video, while the dependent variable is student learning outcomes. The moderator variables for
this research are education level, learning model at high school level, and region.

This study uses a meta-analysis method that was conducted on 26 articles related to the effect of using videos
published in 2014-2021. The analytical technique used is a quantitative approach with calculations and data
analysis in the article. To facilitate data analysis, data tabulation was carried out with the following steps: (1)
Identifying the variables found, (2) Identifying the experimental and control groups' mean and standard deviation

(3) Calculating the effect size with the following equation.

X post — X pre )eksperimen - (X post — X pre )control

[ SDprecontrul + SDpreeksper'men J (1)
3

After finding the effect size results based on the above formula, effect size criteria can be seen in Table 1.

ES=(

Table 1. Interpretation of Effect Size

ES Category
ES <0,15 Very Low
0,15<ES<0,40 Low
0,40 <ES<0,75 Medium
0,75<ES<1,10 High
ES>1,10 Very High

(Source: Ref [14])

Based on Table 1, the value effect size with a small effect size of 0.15 can be ignored while the effect size
from 0.15 to 0.40 is included in the low category. The effect size from 0.40 to 0.75 belongs to the medium category.
The effect size from 0.75 to 1.10 is included in the high category. And a large effect size of 1.10 includes a very
high effect criterion.

The other formulas to find the effect size are as follows:
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1. Average in one group

Y 0S| _Y re
S ()
SDpre
2. Average in each group o o
ES _ X eksperimen — X control (3)
SDcontrol
3. If the standard deviation is not known then it can be done by t test
1 1
ES =t + (4)
r]eksperimen ncontrol

After interpreting various research studies, it will be known how the effect of using video on learning
outcomes in high school physics and junior high school science subjects based on education level, learning model,
and region by calculating Effect Size using the described formula.

I11. RESULTS AND DISCUSSION

A. Research result

The acquired effect size of the research sample was which was divided based on three factors, namely
education level, research area, and learning model, based on the results of the analysis conducted on 26 articles.

1. The impact of video on learning outcomes when comparing education levels.

The results of the analysis related to the impact of using video on student learning outcomes through
indicators of education level, obtained the summary effect which can be seen in Table 2.

Table 2. The Summary Effect Size For The Education Level

Education Level Article Code Effect Size Summary Criteria
Effect Size
SMP A3 1,204 0.901 High

All 0,948
Al12 0,98

Al3 0,825
Al4 1,028
Al5 1,114
Al6 1,448
Al7 1,001
Al8 0,4525
A19 0,93

A20 0,748
A21 0,505
A22 1,156
A24 0,735
A25 1,434

SMA Al 06 0.89 High

A2 1,0773
A4 1,172
A5 0,26

Ab6 1,151
A7 1,08

A8 1,27

Based on the table above, which is the result of using video based on education level, it can be seen that the
biggest influence is at the junior high school education level, with an effect magnitude of 0.901 in the high
category. In addition, the high school education level has an effect magnitude of 0.89 in the high category. Seeing
the high results summary effect size from the two levels of education, it can be interpreted that video is very
influential in the learning process and is also well used to improve student learning outcomes.
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2. The impact of video use on learning outcomes when compared based on learning models at the high
school level

The results of the analysis related to the effect of using video on student learning outcomes of learning model
indicators at high school level, can be seen in Figure 1.
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Fig. 1. Graph of summary effect size based on the learning model

Based on Figure 1, which is the result of the summary effect size of using video based on the learning model
at the high school level, it can be seen that the biggest influence is on the use of the learning model, Creative
Problem Solving, with an effect magnitude of 1.217 in the very high category. In addition, the discovery learning
model is the learning model that has the smallest effect with an effect magnitude of 0.256 in the low category.
However, when viewed as a whole, from the results summary effect size obtained, it can be interpreted that the
use of video with a learning model is very influential in the learning process and is also well used to improve
student learning outcomes.

3. The effect of video on learning outcomes when compared based on the research area

The results of the analysis related to the effect of using video on student learning outcomes through indicators
of the research area can be seen in Figure 2.
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Fig. 2. Graph of summary effect size based on the research area

Based on Figure 2, which is the result of using video based on the indicators of the research area, it can be
seen that the biggest influence is in the Sumatera Island area, with an effect magnitude of 1.055 in the high
category. In addition, Sulawesi Island is the region with the smallest influence with an effect magnitude of 0.618
with a medium category. However, if viewed as a whole from the summary effect size results obtained, it can be
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interpreted that video is very influential in the learning process and is also good for use to improve student learning
outcomes in Indonesia.

B. Discussion

The findings of this research were based on three indicators: educational level, learning model at high school
level, and research field. The findings of this study suggest that using video to teach high school physics or junior
high school science can have an impact on students' learning outcomes.

The first result achieved is an indicator of video usage based on education level at the junior and senior high
school levels. The level of education that has the largest summary effect size value is at the junior high school
level with the effect magnitude being on the high criteria. As for the high school education level, the magnitude
of the effect obtained is below the magnitude of the effect for the junior high school level but remains on the high
criteria. Based on these results, it can be seen that the use of video at the junior high school level is higher than the
high school level. Seeing the high summary effect size on the use of video based on education level, it can be
interpreted that the use of video can improve student learning outcomes. This is in accordance with the results of
research that has been carried out by previous researchers that the use of video is very influential on the learning
process [18].

The result of the second study is the use of video based on the learning model at high school level. The
researchers obtained data from 6 learning models. Based on the results of the summary effect size, the data obtained
shows that creative problem solving is the most influential learning model among the others. This is because the
effect size for this learning model is in the very high category. The advantages of the learning model Creative
Problem Solving are (1) encouraging students to be more active in the learning process, (2) being able to foster
student curiosity, (3) training students' thinking skills in solving problems, (4) fostering collaboration and
interaction between students. shows that the learning model can improve student learning outcomes [19]. In
addition, the learning model is the learning discovery model that has the smallest effect with the magnitude of the
effect in the low category. The drawbacks of the model discovery learning are (1) it takes a lot of time because
teachers are required to change their teaching habits, which generally serve as information providers to become
facilitators, motivators, and mentors, (2) students' rational thinking abilities are still limited, and (3) not all students
can follow the lesson in this way. When viewed as a whole, the use of learning models in the use of videos in the
learning process is able to improve student learning outcomes [20]. This is in accordance with the opinion of
researchers that the use of learning models together with videos can improve student learning outcomes [21].

Researchers acquired data from six Indonesian islands for the third study, which focused on the use of video
based on the research area. The data acquired suggests that Sumatera Island has the highest influence on the usage
of video on student learning outcomes, with an summary effect size in the high category. Furthermore, Sulawesi
is the Indonesian island with the smallest effect, with a magnitude of effect in the medium category. Based on the
overall statistics, this is consistent with past research findings, namely that incorporating video into the learning
process can increase student learning outcomes in Indonesia [22].

IV. CONCLUSION

Based on the results of the meta-analysis of the effect of using video on student learning outcomes, the
following conclusions were obtained: (1) Summary effect size on the effect of using video when compared based
on indicators of education level; obtained high criteria for junior high school level and high school level; (2)
Summary effect size on the effect of using video when compared based on the learning model at high school level;
obtained high criteria for the learning model's Creative Problem Solving; (3) Summary Effect size on the effect of
using video when compared based on indicators of the research area; obtained high criteria for the Sumatera Island
region.
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