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Learning (PjBL); cycle included planning, action, observation, and reflection stages. The subjects were 8

Grade I1I students, consisting of 3 female and 5 male students. Data were collected through
observation, tests, and documentation. The findings showed an improvement in teacher
activity, student activity, and students’ learning mastery. Students’ learning outcomes
increased from 60.62% in Cycle I to 92% in Cycle II. Teacher activity improved from
83.51% to 96.25%, while student activity increased from 63.81% to 95.29%. Classical
learning mastery also increased from 50% in Cycle I to 87.5% in Cycle II. Therefore, the
implementation of the PjBL model can improve students’ learning outcomes and promote
more active, meaningful, and student-centered mathematics learning.
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INTRODUCTION

Mathematics learning in elementary school plays an important role in developing students’ logical thinking,
problem-solving skills, and conceptual understanding. One of the basic mathematical topics that must be mastered by
elementary students is plane geometry. Plane geometry introduces students to various two-dimensional shapes, such as
squares, rectangles, triangles, and circles, including their properties, sides, angles, and vertices. Mastery of this material
is important because it becomes the foundation for understanding more complex geometry concepts at the next level of
education.

However, learning plane geometry is often challenging for elementary students. Plane figure concepts are not only
related to recognizing shapes but also require students to compare, classify, and identify the characteristics of each shape.
In Grade II1, students are expected to understand the number of sides, angles, and vertices of plane figures. These concepts
may be difficult to understand when learning is delivered only through verbal explanation or conventional lecture
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methods. Therefore, mathematics learning at the elementary level should be presented through concrete, contextual, and
interactive activities that allow students to observe, manipulate, and construct mathematical ideas directly.

Based on the initial observation conducted in Grade III at SD GMIM Peleloan, students’ learning outcomes in
mathematics, particularly in plane figure material, were still relatively low. The observation showed that of the 10 students
who participated in the learning process, only 4 students, or 40%, achieved the minimum mastery criterion (KKTP) of
75, while 6 students, or 60%, had not yet achieved mastery. Students experienced difficulties in recognizing types of
plane figures and identifying the number of sides, angles, and vertices. This condition was influenced by the learning
process, which was still dominated by teacher-centered instruction. The teacher mainly explained the material verbally,
while students had limited opportunities to practice, explore objects, work collaboratively, or create learning products
related to plane figures. As a result, students tended to be passive, less confident in asking or answering questions, and
less able to visualize mathematical concepts concretely.

Several previous studies have shown that the use of appropriate learning models can improve students’
mathematics learning outcomes and support conceptual understanding. Najoan et al. (2023) state that an appropriate
learning model in mathematics learning can facilitate students’ understanding of mathematical concepts at the elementary
school level. Tarusu et al. (2020) also emphasize that learning should not only focus on cognitive achievement but also
support character development, independence, and active participation. In addition, Project-Based Learning (PjBL) has
been widely recognized as a learning model that encourages students to learn actively through projects, collaboration,
problem solving, creativity, and meaningful learning experiences.

Although previous studies have discussed the effectiveness of learning models in improving mathematics learning
outcomes, there is still a gap in studies that specifically examine the implementation of the Project-Based Learning model
in plane figure material among lower-grade elementary students, especially in the context of Grade III students at SD
GMIM Peleloan. Most learning practices in the observed classroom had not provided sufficient project-based activities
that allowed students to directly identify, classify, and arrange plane figures into concrete products. Therefore, it is
necessary to conduct classroom action research that applies PjBL as an effort to improve students’ learning outcomes,
activeness, collaboration, and conceptual understanding in plane geometry learning.

Project-Based Learning is considered relevant to overcome these problems because it places students as active
learners. Through PjBL, students are not only asked to listen to explanations but are also involved in planning, creating,
discussing, and presenting project results. In the context of plane figure material, students can learn by observing real
objects, identifying plane figures, cutting and arranging shapes, and explaining the number of sides and angles. These
activities are expected to help students understand mathematical concepts more concretely and meaningfully.

Based on the problems and literature gap described above, this study was conducted to implement the Project-
Based Learning model in mathematics learning on plane figure material. Therefore, this classroom action research is
entitled “The Implementation of the Project-Based Learning Model to Improve Learning Outcomes on Plane Figure
Concepts among Grade III Students at SD GMIM Peleloan.” This study aims to improve students’ learning outcomes
through project-based activities that are concrete, collaborative, and student-centered.

METHOD

The research method was implemented in the form of Classroom Action Research (CAR), referring to the research
design proposed by Kemmis and McTaggart in Aqib Zainal (2013: 31). CAR consisted of two cycles, and each cycle
applied four action components, namely: 1) planning stage, 2) action stage, 3) observation, and 4) reflection, within an
interconnected spiral. The research subjects were Grade 111 students at SD GMIM Peleloan, totaling 8 students, consisting
of 3 female students and 5 male students. The data collection techniques in this study included observation and learning
outcome tests. Data analysis was conducted at the end of each cycle to evaluate the development of the learning process.
In addition, observation data were also analyzed to examine students’ skills and attitudes during the learning process.
Data analysis techniques could be conducted after reviewing the data collected through tests, observation, and
documentation. Sanjaya (2011: 106) states that data analysis is directed toward identifying and discovering the efforts
made by teachers or researchers to improve the quality of students’ learning processes and outcomes. Observation was
used to obtain data on teacher and student activities during the learning process, while tests were used to measure students’
learning outcomes in the cognitive aspect after the implementation of actions in each cycle.

The data obtained from observations and tests were analyzed using the formula for individual student learning
mastery as follows:
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Number of Students Achieving Mastery
Total Number of Students

x 100%

Classical Mastery (%) =

Learning is considered classically complete when the percentage of students’ learning mastery reaches > 75%.
Meanwhile, the calculation of observation data, including teacher activity in managing learning and student

activity during learning activities, used the following formula:
Score Obtained

Mastery Percentage = x 100%

Maximum Score

RESULT

Classroom Action Research (CAR) was conducted at SD GMIM Pieleloan with 8 students, consisting of 3 female
students and 5 male students. This study applied the Project-Based Learning model. The time allocation for one meeting
was 2 x 35 minutes. The discussion of the results in this study was carried out in collaboration with the classroom teacher,
two observing teachers, and the principal, so that the research could be implemented properly.
Cycle I

At the planning stage, the researcher first conducted an initial observation and coordinated with the principal and
the Grade III teacher to obtain permission and discuss the problems found in the classroom. Based on the results of the
identification, the researcher then prepared a PjBL-based teaching module adapted to the characteristics of the students.
In addition, the researcher also prepared learning tools in the form of teaching materials, learning media such as plane
figure cutouts, tools and materials including scissors, glue, and drawing paper, student worksheets, as well as evaluation
instruments complete with grids and answer keys. To support observation during the learning process, the researcher also
prepared observation sheets for teacher and student activities.

Table 1. Results of Cycle I

Stage Implementation Findings/Notes

Planning The researcher conducted initial observation, coordinated The planning stage was
with the principal and Grade III teacher, and identified prepared based on students’
classroom problems. The researcher prepared a PjBL-based needs and classroom
teaching module, teaching materials, plane figure cutouts, conditions.
scissors, glue, drawing paper, student worksheets, evaluation
instruments, answer keys, and observation sheets.

Action The action was conducted on September 25, 2025, involving Students began to show
8 Grade III students. The teacher opened the lesson by interest in identifying plane
greeting students, leading a prayer, checking attendance, and figures,  although  some
conducting apperception using real objects around the students were still less
classroom. focused and needed guidance.

Essential The teacher asked guiding questions about how plane figures Some students were able to

Question could be recognized and arranged into new forms. respond and give reasons, but

several students still needed
teacher guidance.

Project Planning

Students were divided into small groups and asked to arrange
various plane figures into a picture.

Students showed enthusiasm,
but some still competed over
tools and did not fully
understand  the  project
objectives.

Schedule
Preparation

The teacher and students determined the project completion
time and work steps together.

Some groups were able to
divide tasks, while others
were still unorganized and
needed further guidance.

Project
Implementation
and Monitoring

Students worked on the project while the teacher monitored
and guided each group, especially in identifying the number
of sides and angles.

Some students collaborated
well, but others were less
focused and tended to joke
around.
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Several students were
confident, but others were
still shy and unable to explain
their work clearly.

Some students were still not

Project
Presentation

Each group presented its project results in front of the class.

Evaluation and The teacher guided students to reflect on the lesson and

Reflection administered an individual evaluation. orderly during the evaluation,
so the process did not run
optimally.

Closing The teacher and students concluded the lesson and reinforced ~Students received
that plane figures can be found in daily life and used to create  appreciation, and the lesson
various forms. was closed with a prayer.

Table 2. Observation and Learning Outcomes in Cycle |
Aspect Result Category/Description
Teacher Activity 83.51% Good. The teacher had implemented
the PjBL stages systematically, but
classroom management and equal
guidance still needed improvement.
Student Activity 63.80% Fair/Not optimal. Some students were
less active, lacked confidence, and had
not collaborated well in groups.

Learning Mastery 4 of 8 students, or 50% Not yet achieved classically.

Class Average Score 60.62% Below the expected mastery criterion.

Main Difficulties Students had difficulty Improvement was needed in material

identifying plane figures, explanation, project guidance,
determining the number of sides classroom management, and student
and angles, and solving analytical confidence.
questions.
Table 3. Reflection of Cycle I
Reflection Aspect Description

Successes The PjBL model encouraged some students to be more active and

interested in learning plane figures.

Obstacles Student participation was uneven, group cooperation was not optimal, and

some students still lacked conceptual understanding.

The teacher needed to clarify material explanations, provide more
concrete examples, strengthen guidance during project work, improve
classroom management, and encourage students to be more active,
confident, and responsible.

Based on these results, it can be concluded that the implementation of learning in Cycle I was not yet fully
successful. Although the Project-Based Learning model had been implemented well and was able to increase the
activeness of some students, overall involvement and learning outcomes had not yet reached the expected mastery level.
Therefore, improvements were needed in Cycle II by increasing the clarity of material explanation, strengthening
guidance during project activities, improving classroom management, and encouraging students to be more active,
confident, and responsible in each stage of learning. Through these improvements, it is expected that students’ learning
outcomes and activeness will increase in the next cycle.

Table 4. Results of Cycle 11
Implementation
Cycle II was planned based on the
reflection results of Cycle 1. The
researcher revised the teaching module,
improved the student worksheets,
prepared more contextual learning media,

Improvement Plan for Cycle II

Findings/Notes
The planning focused on strengthening students’
understanding, activeness, and collaboration.

Stage
Planning
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and designed strategies to
student  participation  and
cooperation.

improve
group

Action

The action was conducted on November
28, 2025, involving 8 students consisting
of 5 male and 3 female students. The
teacher opened the lesson by greeting
students, praying together, checking
attendance,  arranging  seats, and
reviewing Cycle I material.

Students appeared more prepared and active in
answering questions.

Essential
Question

The teacher provided a contextual guiding
question: “How can we find and classify
objects around us that have the shapes of
plane figures and arrange them into a new
form?”

Almost all students were able to mention examples
of plane figures and identify them more accurately.

Project Planning

Students were divided into heterogeneous
groups. They were asked to identify plane
figures, cut patterns, arrange pictures, and
write the names of shapes, the number of
sides, and angles.

Students were more prepared, more independent,
and no longer competed over tools.

Schedule
Preparation

The teacher and students agreed on a
project completion time of 30—40 minutes
and divided the work steps.

Students began to divide tasks evenly and showed
better cooperation.

Project
Implementation
and Monitoring

The teacher monitored each group,
provided guidance, and encouraged all
students to participate actively.

Students were more focused, active in discussions,
and helped one another in completing the project.

Project
Presentation

Each group presented its work in front of
the class and explained the plane figures
used, including the number of sides and
angles.

Students became more confident and showed
better appreciation for other groups’ work.

Evaluation and

The teacher asked reflection questions

Students were able to express their learning

Reflection and  administered an  individual experiences more clearly, and the evaluation
evaluation. process ran in an orderly manner.
Closing The teacher and students concluded the The learning process ended more effectively and
lesson. The teacher reinforced that plane meaningfully.
figures can be used to form various
pictures in daily life and motivated
students to continue learning.
Table 5. Observation and Learning Outcomes in Cycle 11
Aspect Result Category/Description
Teacher Activity 96.25% Excellent. The teacher implemented all PjBL
stages systematically, managed the classroom
well, and provided equal guidance to students.
Student Activity 95.29% Excellent. Students were more active, confident,
and able to cooperate optimally in groups.
Learning Mastery 7 of 8 students, or 87.5% Classical learning mastery was achieved.

Class Average Score

92%

Excellent.

Total Score

736 out of 800

Students’ understanding of plane figures
improved significantly.

Main Improvement

Students were able to identify plane

The improvements from Cycle I were effective.

figures, determine the number of
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sides and angles, and solve analytical
questions more accurately.
Table 6. Reflection of Cycle 11

Reflection Aspect Description
Successes The implementation of PjBL in Cycle Il improved student activity, cooperation,
confidence, and conceptual understanding.
Learning Atmosphere The classroom became more interactive, enjoyable, and conducive. Students
learned through direct experience and connected the material with daily life.
Conclusion of Cycle 11 All success indicators were achieved. Therefore, the classroom action research

was declared successful and did not need to be continued to the next cycle.

At the final stage, the teacher invited students to reflect on the learning that had been conducted by asking several
questions, such as: What did you learn today about plane figures? What difficulties did you encounter while working on
the project? Most students were able to express their learning experiences more clearly than in Cycle 1. Many students
stated that they understood the concept of plane figures better after being directly involved in project activities.
Furthermore, the teacher administered an individual evaluation to measure students’ level of understanding. The
evaluation process ran more orderly because the teacher provided clear instructions from the beginning.

Table 7. Comparison of Cycle I and Cycle 11

Aspect Cycle I Cycle 11 Improvement
Teacher Activity 83.51% 96.25% Increased by 12.74%
Student Activity 63.80% 95.29% Increased by 31.49%
Class Average Score 60.62% 92% Increased by 31.38%
Students Achieving | 4 students 7 students Increased by 3 students
Mastery
Classical Mastery 50% 87.5% Increased by 37.5%
Research Status Not yet successful Successful Action stopped in Cycle II

DISCUSSION

The implementation of the Project-Based Learning (PjBL) model in mathematics learning on plane figure material
contributed positively to the improvement of students’ learning process and learning outcomes. The improvement did not
occur merely because students completed projects, but because the learning activities provided opportunities for students
to construct mathematical concepts through direct experience, collaboration, discussion, and reflection. In this study,
students were not only asked to memorize the names of plane figures, but were also involved in identifying, comparing,
classifying, and arranging plane figures into meaningful products. This learning process made abstract mathematical
concepts easier for Grade III students to understand.

PjBL was effective because it encouraged students to learn actively through concrete activities. Plane figure
material, such as identifying sides, angles, and shapes, can be difficult for elementary students when it is only explained
verbally. Through project activities, students were able to observe real objects, manipulate plane figure cutouts, arrange
shapes, and explain their findings. These activities helped students connect mathematical concepts with objects in their
daily environment. This finding is in line with Piaget’s theory, which emphasizes that children at the elementary school
level learn more effectively through concrete experiences. It is also supported by Soedjadi’s view that mathematics
learning in elementary schools should be presented concretely so that students can understand concepts more easily.

Another reason PjBL improved students’ learning outcomes is that it created a student-centered learning
environment. In the first cycle, some students were still passive and lacked confidence in expressing opinions. However,
after improvements were made in the second cycle, students became more involved in group discussions, task division,
project completion, and presentation. This shows that PjBL can shift the learning process from teacher-centered
instruction to active student participation. Bell states that Project-Based Learning supports the development of critical
thinking, communication, collaboration, and creativity through meaningful learning experiences. Therefore, the
effectiveness of PjBL in this study was closely related to the active role of students in every stage of learning.
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The project activities also supported the development of students’ collaboration and communication skills.
Through group work, students learned to share tasks, help one another, discuss ideas, and present their project results.
These activities provided opportunities for students to interact socially while building their understanding of plane figure
concepts. This finding is consistent with Vygotsky’s theory, which states that learning occurs through social interaction.
In this context, students’ understanding developed not only through teacher explanation, but also through discussion and
cooperation with peers.

In addition, PjBL helped improve students’ confidence and creativity. During the project, students were
encouraged to express ideas, determine the form of the product, and explain the results of their work in front of the class.
This process gave students space to be creative and responsible for their learning. In the second cycle, students showed
greater confidence in presenting their work and explaining the characteristics of plane figures. This indicates that PjBL
does not only affect cognitive learning outcomes, but also supports affective and psychomotor aspects, as explained by
Gagné and Dimyati and Mudjiono, who state that learning outcomes include knowledge, attitudes, skills, and self-
confidence.

The improvement in students’ learning outcomes was also influenced by the reflection and improvement process
carried out between cycles. The obstacles found in the first cycle, such as uneven student participation, limited conceptual
understanding, weak group cooperation, and lack of classroom order, became the basis for improving the learning process
in the second cycle. The teacher provided clearer instructions, used more concrete learning media, arranged groups more
effectively, gave more intensive guidance, and emphasized group work rules. These improvements made the learning
process more organized, interactive, and meaningful. Therefore, the success of PjBL in this study was not only determined
by the model itself, but also by the teacher’s ability to manage learning and conduct reflection.

Although the PjBL model showed positive results, its implementation also faced several challenges. First, the
teacher needed more time to prepare learning tools, project materials, student worksheets, and assessment instruments.
Second, classroom management became an important challenge because young learners still needed guidance in using
tools, dividing tasks, and staying focused during group activities. Third, not all students had the same level of confidence
and participation at the beginning of the learning process. Therefore, the teacher had to provide continuous motivation
and equal guidance so that all students could participate actively.

Another challenge was related to students’ conceptual understanding. Some students initially focused more on
completing the project product than understanding the mathematical concepts behind it. This shows that in PjBL, the
teacher must ensure that project activities are not only creative but also conceptually meaningful. The teacher needs to
guide students to connect every project activity with the learning objectives, such as identifying plane figures, counting
sides, recognizing angles, and explaining the characteristics of each shape.

This study also has several limitations. First, the research subjects were limited to 8 Grade III students at SD
GMIM Peleloan, so the findings cannot be generalized broadly to all elementary schools. Second, the study was conducted
only in two cycles and focused on one mathematics topic, namely plane figures. Therefore, the effectiveness of PjBL in
other mathematical topics still needs further investigation. Third, the assessment mainly focused on teacher activity,
student activity, and learning outcomes, while other aspects such as long-term retention, students’ creativity levels, and
individual learning styles were not examined in depth.

Despite these limitations, the findings of this study indicate that PjBL can be an effective alternative learning
model for mathematics at the elementary school level, especially for materials that require concrete understanding. PjBL
allows students to learn through experience, collaboration, creativity, and reflection. When supported by careful planning,
appropriate media, clear instructions, and effective classroom management, PjBL can improve students’ understanding,
participation, confidence, and learning outcomes. Therefore, the implementation of PjBL is recommended as a learning
strategy to create more active, meaningful, and student-centered mathematics learning.

CONCLUSION

Based on the findings of the study, it can be concluded that the implementation of the Project-Based Learning
(PjBL) model can improve students’ learning outcomes in learning plane figure concepts, particularly in the material
“recognizing, comparing, and classifying plane figure shapes and calculating the number of their sides and angles” among
Grade I1I students at SD GMIM Peleloan. This can be seen from the improvement in students’ learning outcomes in each
learning cycle that was implemented. The findings of this study show that the average observation score of teacher activity
in Cycle I reached 83.51%, which was categorized as good, and then increased significantly in Cycle II to 93, which was
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categorized as very good. In line with this, the observation results of students’ learning activities also showed a significant
increase, from 63.80% in Cycle I, which was categorized as good, to 86.53 in Cycle II, which was categorized as very
good. Meanwhile, in terms of students’ learning achievement, there was a highly satisfactory increase in the percentage
of mastery, from 60.62% in Cycle I to an average score of 92% in Cycle II. Therefore, this model is considered highly
effective for use in learning in the classroom.

The implication of this study is that the Project-Based Learning model can be used as an alternative learning
strategy to create more active, meaningful, and student-centered mathematics learning. Through project-based activities,
students are encouraged to observe, discuss, collaborate, and solve problems directly related to the learning material. For
teachers, the results of this study provide an overview that the selection of an appropriate learning model can improve the
quality of teaching and students’ participation in the learning process. In addition, this study can serve as a reference for
schools in developing innovative learning practices, especially in mathematics learning at the elementary school level.
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