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ABSTRACT

Siti Aminah. 2021: Meta-Analysis of the Effect of the Project Based L earning
Model (PJBL) Model on Physics L earning Outcomesin
Senior High Scholl

Education is an effort to educate the life of the nation and state. Various efforts
in improving the quality of education are by choosing the right learning model. The
project-based learning (pjbl) model isvery widely used because it has great potential
to provide a learning experience for students with more interesting and meaningful
learning to learn than other learning models. The first real condition found by
researchers is that the learning model used in schoolsis still not optimal. The second
real condition found by researchers is that the results ofstudents teaching bells and
students' science process skills are ill low. This study aims to determine the
influence of the project-based learning (pjbl) model on high school physics learning
outcomes based on student learning outcomes, grade levels, and subject matter units.

The type of research carried out is meta-analysis research. Meta-analysis
research is a quantified research methodby collecting, processing and presenting data
systematically to accept or rgect the hypotheses proposed in the study. The data
analysis technique used in meta-analysis research is the effect size anaysis
technique. The results of this effect size calculation will be interpreted to answer the
hypothesis of the gap in the results of previous studies.

The results of the research obtained revealed that the application of the project-
based learning (pjbl) model is effective for improving student learning outcomes in
aspects of knowledge and skills. The application of project-based learning (pjbl) aso
has an effective effect on improving student learning outcomes on grade level X and
X1 in senior high school. Finally, the application of the project-based learning (pjbl)
model also has an effective effect on the materia units of optical devices, simple
harmonic motion, static fluids, dynamic fluids, newton's laws, impulses and
momentum, straight motion, heat, and effort and energy. However, the application of
the project-based learning (pjbl) model has no effective effect on dynamic electrical
matter units, elasticity and keppler laws.

Keywords: Meta-Analysis, Project Based Learning (PjBL) Model, Physics Learning
Outcomes in Senior High Schoall
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CHAPTER|
INTRODUCTION
A. TheBackground of Problem

Education is an effort to educate the life of the nation and state. The better the
quality of education will be better the quality of Human Resources (HR) in a country.
According to Law Number 20 of 2003, education is a conscious and planned effort to
create a learning atmosphere and learning process so that students actively develop
their potential to have spiritual power of religion, self-control, personality,
intelligence, noble character, as well as the skills needed for themselves, society,
nation, and state (Depdiknas 2003).

One of the efforts in improving the quality of education is curriculum
development. The main principles of curriculum development must be relevant to the
development of science and technology (IPTEK). The curriculum that isin line with
the development of science and technology at this time is the 2013 curriculum. With
the 2013 curriculum, it is hoped that it can develop the potentia of students to have
the ability to live as citizens who are faithful, productive, creative, innovative, and
affective, and able to contribute to the livelihood of society, nation, state, and world
civility.

The real conditions obtained after conducting the analysis indicate a gap between
the real conditionsin the field and the ideal conditions. The first real condition found
was the use of learning models that were not optimal so that the learning atmosphere
in the classroom became monotonous and sometimes so boring ((Suranti, 2016);
(Khanifah, 2016) ; (Jonah, 2016) ; (Turnip, 2016) ). In genera, teachers are

accustomed to using conventiona learning such as using lecture methods for all



types or characteristics of the subject matter, even though the physics material itself
isdifferent ((Hutapea, 2017); (Yance, 2013); (Hardianti , 2015) ). Students only get
materials and concepts through regular group discussions, so only some students
understand the concept of materi ((Juandi, 2017); (Siregar , 2014) ; (Rozigin, 2018);
(Sami , 2017) ).

The second real condition found is that student learning outcomes are still low
because of the students assumption that physics is complicated, causing student
enthusiasm to decrease ((Yunus, 2016); (Turnip, 2016) ; (Hutapea, 2017) ). The
science process skills possessed by students are also low because practicum activities
are very rarely carried out in ecolah(Rozigin, 2018). This has caused many students
to not recogni ze the usefulness and even the name of the tools used during practicum
activities of certain materials (Salmi, 2017).

The gap that occurs between rea and ideal conditions requires solutions to
overcome these problems. Responding to these problems is offered a project-based
learning (pjbl) model in the physics learning process. Various research results show
that the application of the project-based learning (pjbl) model can improve student
physics learning outcomes.

The project-based learning (pjbl) model is a learning model that uses
projects/activities as a medium in learning. According to Y unus (2016), the project-
based learning model has the advantage that it is very good in developing various
basic skills that must be possessed by students, including thinking skills, decision-
making skills, creative ability, problem-solving ability, and at the same time is seen
as effective for developing self-confidence and student management. In addition,

according to Luthfi in (Komalasari, 2021), the PjBL model has great potential to



provide a learning experience for students with more interesting and meaningful
learning.

Research on the use of project-based learning (PJBL) models has been done by
many previous researchers. The results of searches conducted by researchers on
articles in international and nationa journals related to the influence of the project-
based learning (pjbl) model) have different influences that are only limited to one
student learning outcome, one grade level and one subject matter. Based on this
reason, a summary is needed to see how much influence the project-based learning
(pjbl) model has on overal high school physics learning outcomes using the meta-
analysis method.

Meta-analysis research is a form of research that uses other existing research
data. Then the existing data is processed and analyzed to make dtatistical
conclusions. The data can be expressed with an effect size that is able to standardize
statistics from previous studies with various mathematical equations related to the
meta-analysis research carried out.

Meta-analysis research was chosen as this research method for several reasons.
First, previous research has only determined the effect on certain learning outcomes
or knowledge learning outcomes only. Second, previous research only covered one
grade level in high school. Third, previous research only addressed one unit of
subject matter.

This meta-analysis research can answer the question of gap in the results of
various research results. This meta-analysis research will provide an overall picture
of the effect of this project-based learning (pjbl) model on its bound variables.

Therefore, this study is entitled "Meta Analysis of the Effect of the Project Based



Learning Model (PjBL) Model on Physics Learning Outcomes in Senior High

Scholl".

B. Problem Identification
Based on the background of the problem above, there are several problems that

can beidentified, including:

1. TheLearning Model used is not optimal

2. Learning outcomes of students knowledge and skills are relatively low

3. Previous studies are still limited to one scope of research.

4. There are many studies on the influence of project-based learning (pjbl) models
on physics learning outcomes in high school that have not been summarized
thoroughly.

5. There has been no comprehensive study of the effect size of the effect of the
project-based learning (pjbl) model on physics learrning outcomes in senior
high scholl based on:

a. Student learning outcomes,
b. Gradelevels, and
c. Units of subject matter.

C. Problem Restrictions
Based on the identification of the problem, this research is limited to the research

title " Meta Analysis of the Effect of the Project Based Learning (PjBL) Model on

Physics Learning Outcomes in Senior High Scholl . Based on the proposed title, it is

necessary to give the following restrictions, so that this research is more focused,

including:

There has been no comprehensive study of the effect size meta-anaysis of the effect



of the project-based learning (pjbl) model on physics learning outcomes in senior

high school based on:

1. Learning outcomes on the knowledge aspect and the skill aspect,

2. Gradelevels, and

3. Unitsof subject matter.

D. Problem Formulation

1. How does the effect size affect the project-based learning (pjbl) model on
physics learning outcomes in senior high school based on learning outcomes in
knowledge aspects and skill aspects?

2. How does the effect size affect the project-based learning (pjbl) model on
physics learning outcomes in senior high school based on grade level?

3. How does the effect size affect the project-based learning (pjbl) model on
physics learning outcomes in senior high school based on the subject matter
unit?

E. Research Objectives
Based on the formulation of the problem that has been described, the objectives

of this study are:

1. Determining the effect size of the effect of the project-based learning (pjbl)
model on physics learning outcomes in senior high school on knowledge
aspects and skill aspects,

2. Determining the effect size of the effect of the project-based learning (pjbl)
model on physics learning outcomes in senior high school based on grade
levels, and

3. Determining the effect size of the effect of the project-based learning (pjbl)



model on physics learning outcomes in senior high school based on the unit of
subject matter.

F. Research Benefit
The results of this study are expected to provide benefits for several parties

including:

1. For researchers, as the basic capital to develop themselves in the field of
research, increase knowledge and experience as prospective educators, and one
of the requirements to complete the Bachelor of Physics Education Program in
the Department of Physics, FMIPA Padang State University.

2. For educators, it is used as a consideration to determine the use of appropriate
models used in Physics learning and improve student |earning outcomes.

3. For other researchers, this research can be used as a source of information and

reference material to develop further research.



CHAPTER YV

CONCLUSIONS AND SUGGESTIONS

A. Conclusions

Based on the results of research and discussion of meta-analysis, the magnitude

of the effect size of the effect of the project based learning (pjbl) model on physics

learning outcomes in senior high scholl based on student learning outcomes in

aspects of knowledge and skills, grade levels and subject matter unitsis presented as

follows;

1

There is an effective effect on the application of the project-based learning (pjbl)
model on physics learning outcomes in senior high scholl in aspects of
knowledge and skills.

There is an effective effect on the application of the project-based learning (pjbl)
model on physics learning outcomes in senior high scholl based on grade X and
Xl levels.

There is an effective effect on the application of the project-based learning (pjbl)
model on physics learning outcomes in senior high scholl on the material of
optical devices, simple harmonic motion, static fluids, dynamic fluids, newton's
laws, impulses and momentum, straight, calorific motion, and effort and energy
and are ineffective in the subject matter of dynamic eectricity, elasticity and
keppler law.

Suggestions

Based on the conclusions that have been described, the suggestions from

researchers for the next relevant research are:

1

Meta-analysis research should use more research data sources to see in more
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detail how much the mean effect size of the research topic is and minimize the
standard error of each data source analyzed.

Meta-analysis research should be carried out carefully to minimize the
occurrence of data bias. Article selection should also be done carefully
according to predetermined criteria and the summarized research data must be

complete so that meta-analysis research can be categorized properly.
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