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Abstract

This study aims to improve students’ mathematics learning outcomes on Sys-
tems of Linear Equations in Two Variables (SLETV) through the implemen-
tation of the Problem-Based Learning (PBL) model. This type of research is
Classroom Action Research (CAR) conducted at SMP Negeri 1 Suwawa dur-
ing the even semester of the 2024/2025 academic year, with 31 eighth-grade
students (class VIII-B) as subjects. The research took place in a single cycle
consisting of four meetings (three learning process meetings and one final test
meeting). The instruments used included Lesson Plans, Student Worksheets,
observation sheets for teacher and student activities, and learning achievement
tests. Observation results indicated that the percentage of teacher activity in
the ”good” and ”very good” categories increased from 63.6% in Meeting 1 to
90.9% in Meeting 3, with an overall average of 75.7%. The percentage of stu-
dent activity in the ”good” and ”very good” categories increased from 59.1%
in Meeting 1 to 90.9% in Meeting 3, with an overall average of 77.2%. Learn-
ing test results showed that among the 25 students who took the evaluation,
19 students achieved mastery (76%), thereby meeting the established classical
success indicator (≥ 75%). Thus, the application of the PBL model is effective
in improving students’ mathematics learning outcomes on SLETV.

Keywords: Learning Outcomes; Problem-Based Learning; Systems of Linear
Equations in Two Variables; Classroom Action Research

1. Introduction
Mathematics is one of the main foundations in the formal education system that plays a vital role in the

development of other disciplines as well as in daily life problem-solving [1, 2]. Mastering mathematics is not
merely focused on numerical calculations; rather, it serves as a vehicle to train students’ logical, systematic, and
critical reasoning skills [3, 4]. Given its fundamental role, a solid understanding of mathematical concepts is an
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essential prerequisite for supporting students’ academic success at both primary and secondary education levels
[2, 4].

Despite the strategic role of mathematics, in reality, the majority of students still perceive mathematics as
a relatively complex and intimidating subject. This situation leads to low learning interest and student learning
achievement falling below the Minimum Mastery Criteria (KKM) [5, 6]. Learning outcomes are essentially
changes in cognitive abilities or competencies achieved by students after undergoing the learning experience
process, which are measured through evaluation activities [7–9].

Based on initial interviews with the mathematics teacher and observations at SMP Negeri 1 Suwawa, it was
found that the mathematics learning achievement of class VIII-B students was low. The primary constraint faced
by students centered around their understanding of the Systems of Linear Equations in Two Variables (SLETV)
material [10, 11]. Students tended to have difficulty translating word problems into mathematical models [12]
and struggled to solve exercises whenever the problem format was slightly modified from the classic exam-
ples provided by the teacher [11]. Furthermore, the level of student participation and confidence in presenting
answers or expressing ideas in front of the class remained limited [5, 13].

The low mathematics learning outcomes are influenced by several factors [5, 6]. First, the teaching methods
used still tend to be predominantly teacher-centered and conventional, where the teacher focuses on completing
the curriculum content rather than ensuring students’ depth of understanding [6, 11]. Second, instructional
interactions have not fully facilitated active student participation and group dynamics, making the process of
constructing mathematical knowledge feel monotonous and unmotivating [1, 14].

To address these issues, improvements in classroom learning quality are needed through the application of
innovative learning models capable of actively engaging students [2, 13]. The Problem-Based Learning (PBL)
model is an approach based on contextual problems designed to encourage students to work collaboratively,
analyze problems, and discover concepts independently [1, 15]. Implementing PBL positions students as active
learning subjects while the teacher acts as a facilitator [2, 14]. Through the stages of the PBL model, students
are trained to discuss, express opinions, and develop mathematical problem-solving skills and creative thinking
[3, 10, 16].

Based on this background, this classroom action research was conducted with the objective of improving
students’ mathematics learning outcomes on Systems of Linear Equations in Two Variables (SLETV) through
the implementation of the Problem-Based Learning (PBL) model in class VIII-B of SMP Negeri 1 Suwawa [7,
10, 15].

2. Methods
2.1 Research Approach and Design

The research design used in this study is Classroom Action Research (CAR). This study aims to improve
and enhance the quality of classroom mathematics learning processes and student outcomes. The research was
conducted at SMP Negeri 1 Suwawa in the even semester of the 2024/2025 academic year. The subjects were
31 students of Class VIII-B, consisting of 16 male students and 15 female students.

The research was carried out in a single cycle consisting of four meetings (three meetings for the learning
process and one meeting for the end-of-cycle test). The implementation procedure followed the CAR framework,
which comprises four main phases: (1) planning, (2) acting, (3) observing, and (4) reflecting [17–19].

2.2 Data Collection Techniques and Research Instruments
Data in this study consist of qualitative and quantitative data:
Qualitative Data: Consists of observation data regarding teacher and student activities during the learning

process. These data were collected using teacher activity observation sheets and student activity observation
sheets. Assessment of activity aspects follows a Likert scale of 0–4, as presented in Table 1 and Table 2.

Quantitative Data: Consists of achievement data on students’ mathematics learning outcomes in Systems
of Linear Equations in Two Variables (SLETV), obtained from a written test administered at the end of the cycle.
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Table 1: Scoring Scale for Teacher Activity Observation

Description of Observed Aspect Score
Teacher performs the observed aspect poorly 0
Teacher performs the observed aspect unsatisfactorily 1
Teacher performs the observed aspect adequately 2
Teacher performs the observed aspect well 3
Teacher performs the observed aspect exceptionally well 4

Table 2: Scoring Scale for Student Activity Observation

Description of Observed Aspect Score
Student performs the observed aspect poorly 0
Student performs the observed aspect unsatisfactorily 1
Student performs the observed aspect adequately 2
Student performs the observed aspect well 3
Student performs the observed aspect exceptionally well 4

2.3 Data Analysis Techniques
The data analysis techniques used in this research encompass observation data analysis (qualitative) and

learning outcome test data analysis (quantitative).

2.3.1 Observation Data Analysis (Teacher and Student)
The average percentage of teacher and student activity implementation is calculated using the following

percentage formula:
𝑃𝐴 =

𝑆

𝑆max
× 100% (1)

where 𝑃𝐴 is the percentage of activity achievement, 𝑆 is the total score obtained, and 𝑆max is the overall maximum
score.

The observation percentage results are categorized based on the following criteria:
• 0% − 19%: Poor

• 20% − 59%: Unsatisfactory

• 60% − 69%: Adequate

• 70% − 79%: Good

• 80% − 100%: Very Good

2.3.2 Learning Outcome Data Analysis
The average score of students’ mathematics learning outcomes is calculated using the arithmetic mean for-

mula [17]:
𝑥 =

∑
𝑥

𝑁
(2)

where 𝑥 is the mean score of learning outcomes,
∑
𝑥 is the sum of all student scores, and 𝑁 is the total number

of students taking the test.
Furthermore, the level of classical learning mastery is calculated using the mastery percentage formula [17,

19]:
𝑃𝐾 =

𝑓𝑡
𝑁

× 100% (3)

where 𝑃𝐾 is the percentage of classical learning mastery, 𝑓𝑡 is the number of students who achieved mastery
(reaching the Minimum Mastery Criteria score ≥ 75), and 𝑁 is the total number of students taking the test.
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This classroom action research is declared successful (success indicator met) if the percentage of students’
classical learning mastery reaches at least 75% (𝑃𝐾 ≥ 75%).

3. Results and Discussion
This classroom action research was conducted in Class VIII-B at SMP Negeri 1 Suwawa with a total of 31

student subjects (16male students and 15 female students). The actionwas carried out in a single cycle consisting
of four meetings, comprising three learning process meetings using the Problem-Based Learning (PBL) model
on Systems of Linear Equations in Two Variables (SLETV) material and one evaluation meeting (end-of-cycle
learning achievement test). The implementation followed the four phases of CAR: planning, acting, observing,
and reflecting.

3.1 Action Planning
During the planning phase, the researcher and the subject teacher prepared all learning tools and research

instruments. The materials prepared included Lesson Plans aligned with PBL syntax, Student Worksheets,
learning scenarios, and data collection instruments consisting of teacher activity observation sheets, student
activity observation sheets, and a test specification grid along with learning achievement test questions.

3.2 Action Implementation
The implementation was carried out in the classroom according to the designed lesson plans. The learning

process applied the steps of the PBL model on SLETV material, which included: (1) orienting students to the
problem, (2) organizing students for learning, (3) guiding individual and group investigations, (4) developing
and presenting artifacts/works, and (5) analyzing and evaluating the problem-solving process [1, 10, 15].

3.3 Observation
3.3.1 Teacher Activity Observation Results

Teacher activity was observed using an observation sheet covering 22 indicator aspects, divided into prelim-
inary activities (5 aspects), core activities (13 aspects), and closing activities (4 aspects). A summary of the
progress in teacher activity observation results is presented in Table 3.

Table 3: Percentage of Teacher Activity Observation Results

Evaluation Criteria Meeting 1 (%) Meeting 2 (%) Meeting 3 (%) Average (%)
Very Good 2 (9.1%) 3 (13.6%) 4 (18.2%) 13.6%
Good 12 (54.5%) 13 (59.1%) 16 (72.7%) 62.1%
Adequate 4 (18.2%) 3 (13.6%) 2 (9.1%) 13.6%
Unsatisfactory 2 (9.1%) 2 (9.1%) 0 (0.0%) 6.1%
Poor 2 (9.1%) 1 (4.6%) 0 (0.0%) 4.6%

Total 22 (100%) 22 (100%) 22 (100%) 100%

Based on Table 3, in Meeting 1, there were 8 aspects that were not yet optimal (adequate, unsatisfactory, and
poor categories). This occurred because the teacher was not yet optimal in providing apperception, stimulating
student curiosity, directing group presentations, and guiding students to summarize the material. In Meeting 2,
the teacher made improvements, reducing the sub-optimal aspects to 6. Furthermore, in Meeting 3, the teacher’s
performance increased significantly, with 20 aspects (90.9%) falling into the ”good” and ”very good” criteria,
and no aspects remaining in the ”unsatisfactory” or ”poor” categories. Overall, the average implementation of
teacher activity fell into the ”good” and ”very good” categories at 75.7%.

3.3.2 Student Activity Observation Results
The student activity observation sheet monitored 22 indicator aspects during the learning process. A sum-

mary of the development of student engagement is presented in Table 4.
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Table 4: Percentage of Student Activity Observation Results

Evaluation Criteria Meeting 1 (%) Meeting 2 (%) Meeting 3 (%) Average (%)
Very Good 2 (9.1%) 3 (13.6%) 4 (18.2%) 13.6%
Good 11 (50.0%) 15 (68.2%) 16 (72.7%) 63.6%
Adequate 6 (27.3%) 3 (13.6%) 2 (9.1%) 16.7%
Unsatisfactory 2 (9.1%) 1 (4.6%) 0 (0.0%) 4.6%
Poor 1 (4.6%) 0 (0.0%) 0 (0.0%) 1.5%

Total 22 (100%) 22 (100%) 22 (100%) 100%

The observation results demonstrated a consistent, gradual increase in student engagement. In Meeting 1, 9
aspects of student engagement were considered sub-optimal. Students were hesitant to discuss, less responsive
during apperception, and unaccustomed to presenting group outcomes. As students became accustomed to the
PBL stages in Meetings 2 and 3, active involvement increased rapidly. By Meeting 3, activity aspects in the
”good” and ”very good” criteria reached 90.9% (20 aspects). The overall average percentage of student activity
reached 77.2%, categorized as ”good” and ”very good”.

3.3.3 Student Learning Outcomes
The learning achievement test consisted of 5 essay items on SLETV material and was administered at the

fourth meeting to 25 students who attended the evaluation. The Minimum Mastery Criteria (KKM) set for
mathematics was 75.

Based on the final test data analysis, 19 students achieved scores of ≥ 75, resulting in a classical mastery rate
of 76%. Meanwhile, 6 students (24%) had not achieved mastery as they scored below the KKM. These results
demonstrate that student learning achievement met the established classical success indicator of ≥ 75%.

3.4 Reflection and Discussion
Reflectionwas conducted at the end of the cycle based on the analysis of teacher activity observations, student

activity observations, and learning achievement test results. A summary of the action evaluation achievements
is presented in Table 5.

Table 5: Summary of Action Implementation Achievements

No. Evaluation Data Source Achievement Criteria / Mastery
1 Teacher Activity Observation Sheet 75.7% Good / Very Good
2 Student Activity Observation Sheet 77.2% Good / Very Good
3 Mathematics Learning Outcome Test 76.0% Mastered (≥ 75%)

The implementation of the Problem-Based Learning (PBL) model was gradually proven to improve the
quality of the learning process in Class VIII-B at SMP Negeri 1 Suwawa. The teacher’s classroom management
activity showed continuous improvement, particularly in providing group guidance and facilitating discussions
[14, 15]. This enhancement in teaching quality directly impacted student activity, leading students to become
more confident in interacting, expressing opinions, and presenting discussion results in front of the class [5, 6,
13].

Students’ active involvement in solving contextual SLETV problems on group worksheets fostered a deeper
understanding of mathematical modeling and problem-solving concepts [3, 10, 12, 16]. This improvement was
directly reflected in the student learning outcome test results, which achieved a classical mastery level of 76.0%,
confirming that the PBL model effectively enhances student learning outcomes in mathematics [7–9]. Because
all established success indicators (teacher activity, student activity, and classical learning mastery ≥ 75%) were
achieved in Cycle I, this classroom action research was concluded and did not need to proceed to Cycle II [17,
18].
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4. Conclusion
Based on the research results and discussion, it can be concluded that the implementation of the Problem-

Based Learning (PBL) model on Systems of Linear Equations in Two Variables (SLETV) material success-
fully improved the engagement and mathematics learning outcomes of Class VIII-B students at SMP Negeri 1
Suwawa. This improvement is demonstrated by several main indicators:
• Student Learning Outcomes: The classical learning mastery rate reached 76.0% (19 out of 25 students
achieved mastery with scores ≥ 75), meaning that it met the minimum success indicator target of 75%.

• Teacher Activity: The implementation of teacher activity in managing problem-based learning fell into the
good/very good criteria with an average percentage of 75.7%.

• Student Activity: The level of student participation and active learning during the learning process reached
an average percentage of 77.2%, categorized under good/very good criteria.
With all success indicators fulfilled in Cycle I, the Problem-Based Learning model is proven to be effective

as an alternative interactive learning model to enhance the quality of the learning process and student learning
achievements in mathematics.
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