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ABSTRACT

Education is an effective means to improve the quality of human resources. As a reference for the
implementation of national education, the curriculum is an important factor that influences the learning process.
One of the educational standards that becomes a reference in learning is the competency of graduates. The model
that can improve learning outcomes is the inquiry learning model. This study aims to determine the effect size
summary of the influence of the inquiry learning model on physics learning outcomes in high school and junior
high school science based on education level and subject matter. This type of research is a meta-analysis. The
research was conducted by summarizing, reviewing and analyzing data from 34 articles that had been done
previously. The data analysis techniques used are 1) Determining the effect size, 2) Determining the summary
effect size, and 3) Testing the null hypothesis. From the results of data analysis carried out, it can be concluded
that the results of the study, namely 1) Summary of effect size The effect of the inquiry learning model on learning
outcomes at the high school level is greater than at the junior high school level. This can be seen from the value
of each summary effect size, namely at the high school level of 0.43 and at the junior high school level of 0.35.
This means that inquiry learning is more influential at the high school level. 2) Summary of effect size The effect
of the inquiry learning model on learning outcomes is the highest on the subject matter, namely the measurement
of 1.19 and the lowest on the business and energy material of 0.18. This means that inquiry learning affects the
measurement material. .
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I.  INTRODUCTION

One indicator of the quality of human resources is the level of education. Education is one of the important
areas in the development of each Country. Through education students are given provisions that can provide
experience to advance their lives so that they can develop in accordance with the progress of the times. Education
is an effective means to improve the quality of people's well-being, and is able to deliver the nation to prosperity.
The quality of education describes the quality of human resources.

Good graduate competence can be achieved by using the right learning model in the teaching and learning
process. The use of appropriate learning models can help teachers to a more effective learning and teaching process
as well as improve student competence. Learning models are structured based on various principles or theories of
knowledge. The most widely used model in learning one of them is the inquiry learning model.

Inquiry is a learning model that prepares learners in situations to conduct their own experiments extensively, to
see what is happening, want to do something, ask questions, and look for the answers themselves, and connect one
discovery with another, comparing what is found with what other learners find. [1]
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The inquiry model is a model that essentially engages students into the original problem and confronts them
with an investigation, helps identify conceptual or problem-solving methods contained in the investigation, and
directs students to find a way out of the problem. [2]

The learning model of the learning inquiry emphasizes more on the student's thought process so that students
are able to independently solve problems than in question [3]. This means that the learning process of this inquiry
is a learning activity in the thought process, so that in this case there will be a reciprocal relationship between
teachers and students to identify a problem solution and encourage students to be able to identify the problem
independently.

The ability of students in finding the answers in question will familiarize students to continue thinking in the
learning process. In addition, this inquiry learning model will also make students become more active and train
students in using their reasoning thinking and encourage students to dare to make their arguments. This of course
will slowly change the learning style of students who previously only received information from teachers.
However, in the process of implementing the inquiry learning model students who think more and are accustomed
to be able to independently find answers from questionable things in the learning process.

Science learning is one of the 2013 curriculum implementation models. Science is a learning process that is
known as the scientific process. Science learning is essentially a learning approach that allows students to actively
seek, explore and discover concepts and principles learned independently, meaningfully and actively. Science as
a systematic and formulated knowledge that deals with the symptoms of materiality and is based primarily on
observations. Therefore, the expected learning conditions can encourage students in seeking information from
various sources[4].

Learning physics is meaningful learning, in the sense that every concept learned by students must truly
understand before reaching students to exercises whose applications are to everyday life. But in reality that occurs
in the field, in understanding the material is not uncommon for students who experience difficulties. This happens
because the learning process tends to memorize materials and formulas without trying to understand and
understand further the material. Students are also rarely actively involved in group activities so that students
become saturated. These problems have an impact on the low learning outcomes of students.

Students who succeed in learning are successful in achieving learning goals or instructional goals[5]. Learning
outcomes are changes that result in people changing their attitudes and behaviors[6]. Learning outcomes concern
cognitive, affective, and psychomotor aspects [7].

This research was conducted to look at the influence of inquiry learning models on learning outcomes in Physics
and Science subjects. Physics and science subjects are applied to the level of junior high school education and
upper secondary schools. In the study of Physics, the subject matter taught is related to everyday objects and
events. In physical materials there are uniqueness such as temperature, electricity, effort and energy that are found
in everyday life but can not always be considered directly by students.

Search results on related national and international journals, the need for a summary of research results that
discuss various research problems with the learning model used. In this study, researchers wanted to conduct a
meta-analysis of the influence of inquiry learning models on learning outcomes. With this meta-analysis, it is
expected that the results of the study can be better. Meta-analyses may also be conducted on various observational
studies to produce conclusions from combining research results[8]. Meta-analysis has several objectives, including
increasing statistical power for primary research results, to obtain an estimate of the effect size, namely the strength
of the relationship or the magnitude of differences between variables, and overcome the uncertainty or controversy
of some research results [9]. Meta-analysis has several objectives, including increasing statistical power for
primary research results, to obtain an estimate of the effect size, namely the strength of the relationship or the
magnitude of differences between variables, and to overcome the uncertainty or controversy of some research
results [10].

Meta-analysis was chosen as the research method based on several considerations, namely: there are significant
differences in the relationship between variables in various studies containing the same research variables,
experimental research cannot be carried out in many classes by the school, especially in various schools spread
across Indonesia. In several places, meta-analysis research is able to conclude the influence of various existing
experimental studies, meta-analysis research does not depend on school conditions, thereby reducing the risk of
research delays due to non-conducive school conditions, There has been no comprehensive study of the effect size
of the use of inquiry learning models on student learning outcomes in the subjects of Physics in Senior high school
and junior high school. Therefore, meta-analysis is a very appropriate research method to conclude various
research results in a broad scope. This research has the achievement, it is necessary to determine the research
objectives, as follows 1) To find out the summary effect size of the influence of the inquiry learning model on
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student learning outcomes when viewed based on education level. 2) To find out the summary effect size of the
influence of the inquiry learning model on student learning outcomes when viewed based on the subject matter.

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 [11]. Meta-
analysis is a quantitative study to process or analyze several research results using statistical methods to
summarize and obtain general conclusions [12]. 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 [13]. 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.

ES = (Xpost=Xpre)E=(Xpost—Xpre)C 1
- SDpreC*SDpreE+SDpostC €Y)
3

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

1. Average in one group ) )
ES — Xpost_Xpre (2)

S Dpre

2. Average in each group
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_ Xp-Xc
SD¢

ES 3)

3. If the standard deviation is not known then it can be done by t test

ES:L

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 two factors, namely
education level and subject matter, based on the results of the analysis conducted on 34 articles.

1. Effectsize Inquiry Learning Model on Learning Outcomes Based on Education Level

The first results in this study related to the influence of the inquiry learning model based on the level of
education. The average value of effect size based on the level of education is obtained from the calculation of the
effect size of each article. The average effect size based on the level of education used from 34 articles can be
considered in the Table below

Table 2. The Summary Effect Size For The Education Level

Education Level Article Code Effect Size Number Of Article
Junior High Al19 0,42 13
School A20 0,37
A2l 0,31
A22 0,15
A23 0,14
A24 0,16
A25 0,22
A26 1
A27 0,43
A28 1,04
A32 0,20
A33 0,29
A34 0,16
Senior High Al 0,88 21
School A2 0,50
A3 0,21
A4 0,23
A5 0,30
A6 0,37
A7 0,34
A8 0,20
A9 1,43
A10 0,57
All 0,87
Al2 0,33
Al3 0,46
Al4 0,72
Al15 0,58
Al6 0,48
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Based on the data in table 3, the effect size based on education level is presented where there are 13 articles
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Fig 1. Summary Effect Size Graph by Education Level

Based on the table above, it is known that the use of the inquiry learning model has an effect on the high school
level with a summary effect size of 0.43 compared to the junior high school level which has a summary effect
size 0.35. More details can be seen in the graph below.

2.

Effect size Inquiry Learning Model On Student Learning Outcomes Based on Subject Matter

Table 2. Effect Size Model Of Inquiry Learning on Learning Outcomes Based on Subject Matter

Subject Matter Article Code Effect Size
Fluida Al 0,88
Al2 0,33
Al3 0,46
A27 0,43
Elasticity and Hooke’s Law A2 0,50
A9 1,43
Business and Energy A4 0,23
A20 0,37
A23 0,14
Motion A3 0,21
A5 0,30
All 0,87
A28 1,04
Temperatur and Heat A6 0,37
A7 0,34
Al5 0,58
Al6 0,48
Al7 0,20
Al8 0,34
Dynamic Electricity A8 0,20
A29 0,15
Measurement Al0 0,57
A30 0,25
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Wave Vibration Al9 0,42
A25 0,22
A26 0,81

Momentum and Impuls Al4d 0,72
A30 0,25

Enviromental Pollution A21 0,31
A33

Ecosystem A22 0,15
A32 0,20

Motion System A24 0,16
A34 1,6

Summary Effect size of the Inquiry Learning Model on Student Learning Outcomes by Subject Matter

1.4 1192

Fig 2. Summary Effect Size Graph by Subject Matter

The subject matter in question is material that includes science subject matter for junior high school and high
school physics. Based on the table, it can be seen that the use of the inquiry learning model has an influence on
the measurement material with a summary effect size of 1.192 with a very high category and gives the least
effect on the business and energy material with a summary effect size of 0.184 classified as a category that can
be ignored, more clearly it can be seen in the graph. below this.

B. Discussion

The first results achieved were the indicators of the inquiry learning model on student learning outcomes based
on the level of education in junior high and junior high schools. The level of education that has the largest effect
size value is the high school level with an effect magnitude of 0.43 with moderate criteria. Meanwhile, for the
junior high school level, the magnitude of the effect obtained is 0.35 with medium criteria. Based on these results,
it can be seen that the use of the inquiry learning model at the high school level is higher than the junior high
education level. Seeing the results of the effect size on the use of inquiry learning models based on education
level, it can be interpreted that the use of inquiry learning models has an effect on the learning process. This
indicates that the inquiry learning model can be used at every level of education, but is more influential at the
high school level[15]. The inquiry learning model is more influential at the high school level, because junior high
school students are not used to learning to find, seek and students' independence is still low.

The second result achieved is an indicator of the inquiry learning model on student learning outcomes
based on the subject matter, the subject matter that has the largest effect size is the measurement material with an
effect magnitude of 1.192 with very high criteria. As for the subject matter that has a low effect size, namely the
business and energy material with an effect magnitude of 0.184 with low criteria. Based on these results, it can be
seen that the use of the inquiry learning model in the subject matter that is more influential is the measurement
subject matter. Learning material is more meaningful if students understand the subject matter related to the context
of real life[16]. The inquiry learning model can train students to use their reasoning to solve a problem and relate
the material being taught to problems with everyday life.
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The inquiry model is a model that essentially involves students in the original problem and confronts them
with an investigation, helps identify conceptual or problem solving methods contained in the investigation, and
directs students to find a way out of the problem. the problem[17]. The inquiry model is a series of learning
activities that emphasize the process of thinking critically and analytically to seek and find the answer to a problem
in question. The thought process itself is usually carried out through questions and answers between teachers and
students.

IV. CONCLUSION

Summary effect size The influence of the inquiry learning model on learning outcomes at the high school
level is greater than at the junior high school level. It can be seen from the value of each summary effect size,
namely at the high school level of 0.43 and at the junior high school level of 0.35. This means that inquiry
learning is more influential at the high school level.Summary effect size of the influence of the inquiry learning
model on learning outcomes is the highest on the subject matter, namely the measurement of 1.19 and the lowest
on the material of work and energy of 0.18. This means that inquiry learning has an influence on the
measurement material. The limitation of this research is that it only covers 34 articles, which consist of 2
international articles and 32 international articles. This study only obtained 21 articles with physics subject
matter and 13 more covered natural science material due to the lack of articles on physics subjects that were
equipped with the standard deviation needed in calculating the effect size.
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