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ABSTRACT

This study analyzes the effectiveness of the Project-Based Learning (PjBL) model on primary school students'
mathematics learning outcomes. The research highlights the importance of primary education in developing
students' cognitive and analytical skills, addressing challenges such as low interest in mathematics. Using a
guantitative design, 24 students were randomly sampled. Data were collected through pretests and posttests to
measure students’ mathematics learning outcomes before and after implementing the PjBL model. Descriptive
statistics were employed to calculate the mean, standard deviation, and standard error. A paired samples t-test
was conducted to compare pretest and posttest scores, revealing a significant improvement in learning
outcomes (mean difference = -11.125, p < 0.05). The findings confirm that the PjBL model significantly
enhances mathematics learning outcomes. This study concludes that the PjBL model is an effective

instructional strategy to improve mathematics achievement in primary education.
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INTRODUCTION

Basic education serves as a foundation in students'
academic development, where Mathematics
subjects have an urgency in shaping cognitive and
analytical skills (Dewi & Putra, 2022). Learning
Mathematics not only aims to provide basic
knowledge, but also to shape and improve critical
thinking skills and problem-solving abilities
needed in everyday life (La'ia & Harefa, 2021). The
learning process in Mathematics can facilitate
students in understanding abstract concepts and
applying them in a practical way. However,
suboptimal learning outcomes both in terms of
understanding the material and achieving grades
are often a challenge faced. In this case, students'
mathematics grades and understanding of the
material become important benchmarks in
determining the success of an effective
mathematics learning process.

In this case, it is necessary to explore and apply
effective learning methods to overcome the
obstacles experienced by teachers. Innovations in
pedagogical approaches, such as the use of
educational technology and project-based learning,
can increase student engagement and strengthen

concept understanding (Farhin et al., 2023). In
addition, collaboration between teachers, students
and parents is also important in creating a
supportive learning environment. By implementing
more constructive and engaging strategies such
asproject-based learning, students' interest and
motivation in mathematics can increase, which can
affect the improvement of expected learning
outcomes.

Project-based learning (PjBL) has become an
approach that is often adopted in education, given
its positive potential in improving the quality of
learning (Wahyuni & Fitriana, 2021). PjBL
provides opportunities for students to be actively
involved in the learning process through real
projects with daily life contexts. Project Based
Learning not only facilitates the development of
practical skills, but also strengthens student
motivation which is often a determining factor in
educational success (Amin & Romelah, 2024). By
placing students in situations that demand
collaboration, creativity, and problem solving,
PjBL can create a more meaningful and engaging
learning experience.
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The application of PjBL allows students to link the
theory learnt in class with practice in the field,
resulting in a better understanding of the concepts
taught (Ramadhan & Hindun, 2023). In the process
followed, students are encouraged to conduct
exploration, research, and reflection that can
improve the quality of learning outcomes.
According to Ansya (2023), PjBL not only helps
students master the subject matter, but also
develops critical and collaborative thinking skills.
Therefore, PjBL is considered an effective
pedagogical strategy in preparing students to face
challenges in a changing world.

Primary school students are often in the early stages
of understanding abstract concepts, including those
in Mathematics, so interactive learning methods,
such as Project Based Learning (PjBL), are
particularly appropriate. With PjBL, students are
given the opportunity to be directly involved in
projects that illustrate the real application of the
concepts learned, so that the learning process
becomes more contextual and meaningful
(Rahmat, 2024). The model not only helps students
internalise and understand the material better, but
also has the potential to increase student motivation
and engagement in the learning process, as students
feel more connected to what they are learning.

On the other hand, mathematics requires a learning
approach that allows students to conduct
experiments and observations directly, so that they
can understand scientific concepts through
practical experience (Musyadad et al., 2019). The
Project-Based Learning (PjBL) model provides
opportunities for students to engage in activities
related to natural phenomena, which not only
enriches students' understanding but also enables
applied learning. By engaging students in practical
activities that demand observation and analysis,
PjBL can encourage students' curiosity and
engagement in learning mathematics.

Based on preliminary observations conducted at SD
Muhammadiyah 5 Porong, the effectiveness of
mathematics learning is often not optimal, and
students tend to experience difficulties in
understanding basic concepts. The observations
indicated that the traditional teaching model that
focuses more on lectures and assignments is less
able to encourage active student involvement.
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Students appear less motivated and have difficulty
in applying the concepts that have been taught. This
creates an urgent need to find a more effective and
engaging learning approach for students.

The Project-Based Learning (PjBL) model is used
as an effort to improve learning outcomes in
mathematics. PjBL allows students to engage in
contextualised projects, so that students can link
theory with practice directly. By involving students
in group activities that integrate science
mathematics concepts, students can better
understand the material in a more enjoyable way by
doing meaningful projects. The application of PjBL
can not only improve students' academic
understanding, but also generate interest and
motivation in learning, create a better educational
experience and have a positive impact.

Previous research conducted by Ramadianti (2021)
and Fitriyani et al. (2023) showed that the Project-
Based Learning model had a significant effect on
student learning outcomes in mathematics. The
current study aims to explore the application of
Project-Based Learning (PjBL) model particularly
on mathematics learning outcomes of elementary
school students of SD Muhammadiyah 5 Porong,
by emphasising the aspects of creativity and
collaboration in the learning process. The current
study will also identify the effect of PjBL on
learning outcomes on problem solving. In addition,
this study will also analyse how the interaction
between students in the project group can affect
motivation and engagement in learning.

METHOD

Research Design

The research design was conducted with the aim of
analysing the effectiveness of the Project Based
Learning (PjBL) model on Mathematics learning
outcomes of Primary School students. The
population in this study were all grade V students
at the school. The population in the class totalled
24 students which will be carried out through two
tests (pre test and post test).

During the research, data will be collected through
pre and post tests to measure students' learning
outcomes before and after the application of Project
Based Learning (PjBL) model. The Pre test will be
conducted before the PjBL model is applied, in
order to obtain an initial picture of students'
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learning outcomes of Mathematics concepts. After
the learning period is completed, a post test will be
conducted to evaluate the differences in student
learning outcomes and identify how effective the
PjBL model can be in influencing the learning
outcomes of the subject.

Data Analysis

Data analysis will be conducted using non-
parametric statistical methods. The data obtained
from the pretest and posttest will be analysed to
determine whether there is a difference between
two paired samples. This research data will be

Table 1. Normality Test
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tested using the Wilcoxon test using SPSS. With
this Wilcoxon test, it can be seen the effectiveness
of the PjBL model on students' mathematics
learning outcomes.

RESULTS
The following research results present the research
data that has been processed by the researcher using
the SPSS software tool. The following data is
obtained from the results of research conducted
with two actions, namely pre test and post test.

Tests of Normaditye research data is normally distributed. if the

sig value <05q.§a[m%1 {he research data is not

Kolmogorov-Smirnov®
nogpa{l dlstrlbuted Thus it can.be concluded that

Statistic dr Sig. the pre- Q and nnct mcf research data are norma"y
Fretest 65 24 092 distribufé@ecause theJte-test sig ¥&kie is 0.562>
Posttest 146 24 200" 0.05 andithe post-test sigaalue is 0. 467> 0.05. Then

*. This is a lower bound of the true significa

The resul®- & {FEOSRapi INARNCA LIRS EhOw

that the significance value of the pre-test is 0.562
and 0.167 for the posttest. If the sig value> 0.05

Tabel 3. Paired Samples Test

the data analysis test will be carried out with the

nce

paired sample test.

Sig. (2-
Paired Differences t df tailed)
95% Confidence
Interval of the

Std. Std.
Mean Deviation Mean

ErrorDifference

Lower Upper

Pair 1 Pre-test Kelas V --11.12500 6.54292  1.33557

Post-test Kelas V

-13.88783 -8.36217 -8.330 23 .000

Based on the presentation of the results of the t test
for paired samples comparing the difference in
scores between the pretest and posttest in class V.
The mean difference between the pretest and
posttest was -11.125 with a standard deviation of
6.543 and a mean standard error of 1.336. The 95%
confidence interval for the difference ranged from -
13.888 to -8.362 indicating that the difference in
scores between the pretest and posttest was
significant. The t value obtained was -8,330 with 23
degrees of freedom (df), and the significance result
(Sig. 2-tailed) showed a value of 0.000. Because the
significance value is far below the alpha level of
0.05. So it can be concluded that there is a

significant difference between the pretest and
posttest scores, which indicates that the application
of the Project Based Learning (PjBL) model used
succeeded in improving the mathematics learning
outcomes of grade V students at SD
Muhammadiyah Porong. The value of 0.000
indicates that the possibility of these results
occurring by chance is very small, so these findings
can be considered valid and relevant in the context
of the research conducted.

DISCUSSION

The application of innovative learning methods in
basic education has an urgency in improving
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student learning outcomes, especially in
mathematics subjects which are often considered
difficult and challenging by many students. A study
conducted by Sholeh et al. (2024), showed that the
Project Based Learning (PjBL) model is an
effective approach to increase students' motivation
and interest in learning mathematics. By promoting
project-based learning, PjBL allows students to be
actively involved in the learning process, so as to
facilitate a good understanding of mathematical
concepts. Project Based Learning (PjBL) models
not only encourage creativity and collaboration
among students, but also present real contexts that
can increase the relevance of subject matter in
everyday life.

Based on the results of the t-test for paired samples,
there was a significant difference between the
pretest and posttest scores of elementary school
students of SD Muhammadiyah 5 Porong, with an
average difference of -11.125 indicating that the
posttest score was higher. The standard deviation
of 6.543 and the standard error of the mean of 1.336
indicated the change, thus showing a good effect of
the implementation of Project Based Learning
(PjBL) on students' understanding of mathematics
concepts. The 95% confidence interval for the
difference in scores ranged from -13.888 to -8.362,
indicating that the changes were not coincidental,
but the result of a systematic learning model. The
analysis yielded a t-value of -8.330 with 23 degrees
of freedom and a significance of 0.000, well below
the alpha level of 0.05, indicating that the null
hypothesis can be

rejected. Thus, PjBL significantly improved the
mathematics learning outcomes of Muhammadiyah
5 Porong primary school students.

Through the Project Based Learning (PjBL) model,
students are given the opportunity to collaborate in
completing projects that are closely related to the
mathematics material being studied, which not only
serves as a tool for applying theory, but also as a
means to encourage critical and creative thinking in
problem solving. The projects facilitate
collaborative activities that strengthen social
interaction and constructive communication among
students, creating a dynamic and fun learning
environment (Fitriana et al., 2024). Students not
only acquire mathematical knowledge, but also
gain social skills, such as cooperation and
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communication that are indispensable in everyday
life. The application of PjBL in education as a
foundation for the development of students'
cognitive, psychomotor and affective skills, in
preparation for future challenges in both academic
and social contexts (Almuzhir, 2022).

The project that students do is to make a project
related to fraction material with the following
syntax:

1. Preparing Questions
Students determine the basic question that will
guide the project and explore the important
aspects of fraction material.

| &

Figure 1. Preparing Questions.

2. Make project design
Students design a way to answer the basic
question, including the methods and sources to
be used.

Figure 2. Make project design.
3. Develop scheduling
Students organise a schedule for each stage of
the project, ensuring each step has an
appropriate time allocation.




Figure 3. Develop scheduling

4. Monitor project progress
Teachers and students monitor the progress of
the project through regular discussions and
progress reports, providing opportunities for
reflection and adjustment.

Figure 4. Monitor project progress

5. Outcome assessment
The teacher assesses the final project results,
evaluating students' understanding of fractions
as well as their ability to present the results.

Figure 5. Outcome assesment

6. Experience evaluation
Students reflect on the process they went
through, evaluating the learning experience and
the skills they have developed throughout the
project.
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Figure 6. Experience evaluation

Thus, the application of the Project Based
Learning (PjBL) model in the context of
mathematics learning not only has an impact on
improving students' academic results, but also
has an impact on the development of other
skills, such as cooperation, creativity and
problem-solving abilities. The implementation
of projects demands that students engage in a
more active and contextualised learning
process, which helps in understanding and
internalising mathematical concepts that are
more applicable. This approach is in line with
the principles of constructivist education which
emphasises the importance of student
involvement as active agents in the learning
process, where students do not only passively
receive information, but also build knowledge
through direct experience and collaboration
with their peers (Gunanto, 2021). Thus, PjBL
serves not only as a teaching method, but also as
a strategy that promotes better learning in
mathematics education.

CONCLUSIONS
Based on the results of the researcher's analysis of
the Effectiveness of the Project Based Learning
(PjBL) Model on Mathematics Learning Outcomes
of Primary School Students at SD Muhammadiyah
5 porong, that the pretest and posttest scores of
grade V students showed a significant increase in
mathematics learning outcomes. The statistical test
results show that there is a significant difference
between the pretest and posttest scores with an
average difference of -11.125. The significance
value of 0.000 which is smaller than 0.05 indicates
that the application of the Project Based Learning
(PjBL) model has a significant effect on the
mathematics learning outcomes of grade V
elementary school students. Through PjBL,
students not only experienced an increase in grades,
with an average posttest difference, but also
developed other skills such as cooperation,
creativity and problem-solving ability. PjBL allows
elementary school students to collaborate on a
given project with the subject matter, thus
supporting critical thinking and providing real

5



context for the mathematical concepts being taught.
In addition, PjBL creates a dynamic and fun
learning environment, in accordance with the
principles of constructivist education which
emphasises the active role of students in the
learning process.

ACKNOWLEDGEMENTS

We would like to thank Muhammadiyah University
of Sidoarjo for organising the introduction to the
school environment programme as a forum for us
to get to know and gain experience related to
administration and learning activities in schools
directly. We would also like to thank SD
Muhammadiyah 5 Porong for being our research
site.

REFERENCE

Almuzhir, A. (2022). Penerapan model
pembelajaran project based learning dapat
meningkatkan hasil belajar siswa kelas 1X
semester ganjil pada bimbingan TIK tentang
penggunaan dasar internet atau intranet di
SMP Negeri 1 Marisa tahun pelajaran
2021/2022. Dikmas: Jurnal Pendidikan
Masyarakat Dan Pengabdian, 2(2), 425-436.

Amin, M. M., & Romelah, R. (2024).
Pengembangan Dan Evaluasi Pembelajaran
Materi Menjauhi Pergaulan Bebas Berbasis
Project-Based Learning Jenjang SMA.
Relinesia: Jurnal Kajian Agama Dan
Multikulturalisme Indonesia, 3(4), 204-214.

Ansya, Y. A. (2023). Upaya Meningkatkan Minat
dan Prestasi Belajar Siswa Kelas IV Sekolah
Dasar pada Pembelajaran IPA Menggunakan
Strategi PjBL (Project-Based Learning).
Jurnal llmu Manajemen Dan Pendidikan,
3(1), 43-52.

Dewi, N. L. W. A,, & Putra, I. K. D. A. S. (2022).
Analisis Aspek Literasi Sains Pada Buku
Tematik Pembelajaran Ipa Kelas VI Di Sd
Negeri 2 Cempaga Tahun 2022. ORBITA:
Jurnal Pendidikan Dan limu Fisika, 8(2),
339-347.

Farhin, N., Setiawan, D., & Waluyo, E. (2023).
Peningkatan hasil belajar siswa sekolah dasar
melalui penerapan” project based-learning".
Jurnal Penelitian Tindakan Kelas, 1(2), 132—
136.

Fitriana, E., Nisa, A. F., & Zulfiati, H. M. (2024).
Penerapan Project-Based Learning Berbasis

INSPIRE 2024

International Symposium on Global Education,
Psychology, and Cultural Synergy

Steam Dalam Pembelajaran IPAS Untuk
Meningkatkan Kemampuan Berpikir Kritis
Dan Kewirausahaan Siswa Sekolah Dasar.
Pendas: Jurnal llmiah Pendidikan Dasar,
9(3), 1593-1608.

Gunanto, S. G. (2021). Game-Based Learning:
Media Konstruktif Pembelajaran Mandiri
Bagi Siswa. Rekam: Jurnal Fotografi,
Televisi, Animasi, 17(1), 71-76.

La’ia, H. T., & Harefa, D. (2021). Hubungan
kemampuan pemecahan masalah matematis
dengan kemampuan komunikasi matematik
siswa. Aksara: Jurnal Illmu Pendidikan
Nonformal, 7(2), 463-474.

Musyadad, V. F., Supriatna, A., & Parsa, S. M.
(2019). Penerapan model pembelajaran
problem based learning dalam meningkatkan
hasil belajar siswa pada pelajaran IPA pada
konsep perubahan lingkungan fisik dan
pengaruhnya terhadap daratan. Jurnal
Tahsinia, 1(1), 1-13.

Rahmat, M. N. (2024). Pemanfaatan Model
Pembelajaran Project Based Learning (PjBL)
untuk Mengasah Kreativitas dan
Meningkatkan Hasil Belajar Siswa pada Mata
Pelajaran Dasar Pemrograman. Jurnal
MediaTIK, 17-22.

Ramadhan, E. H., & Hindun, H. (2023). Penerapan
Model Pembelajaran Berbasis Proyek untuk
Membantu Siswa Berpikir Kreatif. Protasis:
Jurnal Bahasa, Sastra, Budaya, Dan
Pengajarannya, 2(2), 43-54.

Sarbani, S., Saman, S., & Roslini, R. (2024).
Pengarun Model Pembelajaran Berbasis
Proyek terhadap Siswa pada Mata Pelajaran
PAl di SMPIT Aulia Muara Bulian.
ISLAMIKA, 6(4), 1972-1985.

Sholeh, M. 1, Tasya, D. A., Syafi’i, A., Rosyidi,
H., Arifin, Z., & binti Ab Rahman, S. F.
(2024). Penerapan Pembelajaran Berbasis
Proyek (PJBL) Dalam Meningkatkan
Kemampuan Berpikir Kritis Siswa. Jurnal
Tinta:  Jurnal limu Keguruan Dan
Pendidikan, 6(2), 158-176.

Vantika, S., Sukardi, S., Afifi, F. C., Sudarmono,
S, & Dewi, V. K. (2024). Penerapan
Pembelajaran  Berbasis Proyek untuk
Meningkatkan Prestasi Belajar Siswa pada
Materi ~ Limit  Fungsi  Trigonometri.
Mathema: Jurnal Pendidikan Matematika,
6(1), 47-64.



Wahyuni, E., & Fitriana, F. (2021). Implementasi
model pembelajaran project based learning
(pjbl) dalam meningkatkan hasil belajar
peserta didik pada mata pelajaran pendidikan

INSPIRE 2024

International Symposium on Global Education,
Psychology, and Cultural Synergy

agama islam SMP Negeri 7 Kota Tangerang.
Tadarus Tarbawy: Jurnal Kajian Islam Dan
Pendidikan, 3(1).



