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This research was motivated by the low mathematics learning outcomes of students 
in class VII-1 SMPN 19 Pekanbaru, which was indicated by the achievement of 
Learning Objective Achievement Criteria (KKTP) of only 8 out of 36 students. The 
purpose of this study was to increase learning outcomes and improve the learning 
process of mathematics through the application of the Problem-Based Learning 
(PBL) model. This research is a Classroom Action Research (PTK) carried out in 
two cycles, each consisting of planning, implementation, observation, and 
reflection stages. The research subjects were 36 students with heterogeneous ability 
levels. The research instruments included learning tools (ATP and teaching 
modules) as well as observation sheets of teacher activity, students' activity, and 
learning outcome tests. The results showed an increase in students' activity in the 
learning process. Students were more active, able to work together in groups, and 
able to build their own knowledge meaningfully. The percentage of students who 
reached KKTP increased from the base score of 38.88% to 52.77% in cycle I, and 
it increased again to 80.55% in cycle II. Based on these data, it can be concluded 
that the application of the Problem-Based Learning model is effective in improving 
the learning process and increasing mathematics learning outcomes. 
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INTRODUCTION  

Mathematics is one of the compulsory subjects in school that plays an essential role in shaping 

students' logical, critical, systematic, and creative thinking. According to [1], one of the important 

goals of mathematics teaching is to develop students’ ability to find and use appropriate mathematical 

arguments and logical connections through various methods of problem solving and justification of 

mathematical relationships. Mathematics learning aims to develop critical, creative, and systematic 

thinking skills through an applicative, problem-based, and contextual approach. This is so that 

students not only master mathematical concepts but can also apply them in everyday life and 

communicate effectively in a mathematical context [2]. 

Learning objectives serve as benchmarks that must be achieved in the mathematics learning 

process. The achievement of mathematics learning objectives can be seen through the mathematics 

learning outcomes obtained by students. The expected mathematics learning outcomes are, of course, 

learning outcomes that have met the learning objectives. The achievement of mathematics learning 

can be seen from the completeness of student learning outcomes. The completeness of these learning 

outcomes is essential in equipping students to be able to obtain, manage, and utilize information 
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optimally in their daily lives [3]. 

Whether or not learning objectives have been achieved can be seen from the mathematics 

learning outcomes obtained by students [4]. Mathematical learning outcomes can be measured using 

the Learning Objective Achievement Criteria (KKTP). KKTP can be measured in four ways, namely 

1) using criteria descriptions; 2) using rubrics; 3) using scales (value intervals); and 4) interval scales 

processed from rubrics [5]. KKTP serves as a reference in assessing the achievement of learning 

objectives, while summative assessment provides information about these achievements. In other 

words, whether or not KKTP is achieved is obtained through an analysis of the summative assessment 

results carried out by students. Summative assessment is a process carried out to ensure the 

achievement of overall learning objectives [6].  

However, in learning practice, these objectives have not been fully achieved. Students' 

mathematics learning outcomes are still relatively low, as seen from the summative assessment data 

for class VII-1 at SMPN 19 Pekanbaru in the odd semester of the 2024/2025 academic year. Based 

on data from the mathematics teacher, out of 36 students, only 14 (38.88%) achieved the Learning 

Objective Achievement Criteria (KKTP) with a minimum score of 70. This figure is relatively low 

and shows that most students have not met the learning requirements as stipulated in the Minister of 

Education, Culture, Research, and Technology Regulation Number 21 of 2022 concerning Education 

Assessment Standards. 

The results of observations and interviews conducted by the researcher show that the low 

learning outcomes are caused by several factors, including: 1) lack of active student participation, 

resulting in teacher-centered learning; 2) the perception that mathematics is a difficult subject; 3) lack 

of conceptual understanding, especially in solving contextual problems; and 4) the absence of learning 

models that can activate students. In learning activities, teachers tend to use lecture methods and give 

practice questions, without providing explanations about learning objectives, motivation, or the use 

of models that actively involve students. Students appear passive, only copying answers, and have 

difficulty understanding contextual problems, making the learning process less meaningful. 

These problems require improvements in the learning approach used. One relevant and 

recommended learning model in the Merdeka Curriculum to overcome these problems is the 

Problem-Based Learning (PBL) model. The PBL model is a learning model in which students are 

required to be critical, work together, and be careful in solving real problems related to everyday life 

by working together in groups to find solutions and build new experiences. The application of the 

PBL model is considered to improve student learning outcomes because students are faced with real 

problems, motivating them to solve these problems using their own knowledge or by discovering 

knowledge together with their group members [7], [8], [9], [10].  

According to [11], the advantages of this model include: students better understand the 

concepts taught because they discover them independently; students are actively involved in problem 

solving; knowledge is embedded based on the students' existing schemas; students can feel the 

benefits of learning because the problems solved are directly related to real life; students become 

more independent and mature, able to express their aspirations and accept the opinions of others, 

and instill positive social traits in other students, students in group learning interact with educators 

and other students, and can develop their thinking skills. The steps of the PBL model include: 1) 

orientation to the problem; 2) organizing students to learn; 3) guiding individual and group 

investigations; 4) developing and presenting work; and 5) analyzing and evaluating the problem-

solving process. 
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Previous research shows that applying the Problem-Based Learning (PBL) model improved 

mathematics learning outcomes, as evidenced by the increase in students achieving the minimum 

mastery criterion from 30% at baseline to 65% after the second cycle in a junior high school in 

Pekanbaru [12]. Similarly, the mathematics learning outcomes of students in class VIII-1 of SMPN 1 

Peranap increased from 59.375% in cycle I to 84.37% in cycle II. These findings reinforce the 

argument that PBL can be an effective alternative learning model in increasing student engagement 

and learning outcomes [13]. 

Based on this description, the application of the Problem-Based Learning model is believed to 

be an effective solution to improve the mathematics learning outcomes of students in class VII-1 

SMPN 19 Pekanbaru. This study focuses on the application of the PBL model to enhance the learning 

process and learning outcomes in data analysis and probability material, particularly bar charts and 

pie charts. 

 
METHODS 

This research is a Classroom Action Research (PTK) conducted collaboratively between the 

researcher and the mathematics teacher of class VII-1 SMPN 19 Pekanbaru. PTK was chosen as a 

research approach because it is suitable for studying and improving learning practices directly in the 

classroom through real actions taken by teachers or researchers. This study aims to improve the 

process and learning outcomes of students' mathematics through the application of the Problem-

Based Learning (PBL) learning model. The research was conducted in the odd semester of the 

2024/2025 school year, involving 36 students of class VII-1 SMPN 19 Pekanbaru who had 

heterogeneous ability levels. The class was purposively selected based on initial data showing the low 

mathematics learning achievement of students and the diversity of abilities that support the 

implementation of cooperative learning strategies. 

The research was conducted in two cycles, each cycle consisting of four stages: planning, action 

implementation, observation, and reflection [14]. In the planning stage, researchers compiled learning 

tools in the form of Learning Objectives Flow (ATP), PBL-based teaching modules, observation 

sheets, and learning outcomes tests. All these instruments were first consulted with the supervisor 

and collaborating teacher to ensure their feasibility. Researchers also formed cooperative learning 

groups based on the results of the initial diagnostic test to accommodate the diverse abilities of 

students. 

In the action implementation stage, the researcher acts as a teacher who implements the PBL 

model in the mathematics learning process. The material used in the research is the content of 'data 

and opportunities' with a focus on bar charts and pie charts according to phase D of the Merdeka 

Curriculum. Each cycle consists of two learning meetings and one summative assessment. Meanwhile, 

observations were carried out by collaborating teachers and peers to assess the implementation of 

learning actions, both in terms of teacher activity and students' involvement. 

Reflection was conducted after each cycle by evaluating the strengths and weaknesses of the 

action implementation based on the observation results. The strengths found will be maintained in 

the next cycle, while the weaknesses become a reference in designing improvements. This reflection 

also includes analysing the implementation of PBL-based learning and students' responses to the 

applied learning strategy. 

The data collected in this study consisted of qualitative and quantitative data. Qualitative data 

were obtained through teacher and students' activity observation sheets, while quantitative data were 

obtained from students' learning outcomes tests. The research instruments included learning devices, 

https://doi.org/10.33578/jrmi.v6i2.112
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observation sheets, and test items that were prepared based on indicators of learning objectives. The 

data collection techniques used include observation and tests. Observations were used to record the 

implementation of the learning process and students' participation, while tests were used to measure 

mathematics learning outcomes. 

The data analysis techniques used in this study were descriptive narrative analysis and 

descriptive statistical analysis. Observation data were analysed narratively to describe the development 

of the learning process, while learning outcome data were analysed using descriptive statistics in the 

form of frequency distribution and percentage of Learning Objective Achievement Criteria (KKTP). 

The presentation of data using frequency distribution is intended to obtain a clear picture of 

students' mathematics learning outcomes, so that the improvement of students' mathematics learning 

outcomes can be achieved. These combined approaches ensure that both qualitative and quantitative 

aspects of the classroom action are comprehensively represented. 

Table 1. Students' Score Interval and Predicate 

Value Interval Criteria 

𝑥 < 60 Very Low 

60 ≤ 𝑥 < 70 Low 

70 ≤ 𝑥 < 80 Medium 

80 ≤ 𝑥 < 90 High 

90 ≤ 𝑥 < 100 Very High 

The data analysis that will be carried out on the frequency distribution table is by comparing 

the frequency of students who reach KKTP. This comparison highlights changes in student 

achievement across cycles and serves as the basis for calculating the overall improvement rate.  The 

percentage of students who reach KKTP can be calculated in the following way. 

𝑃 =
𝑎 

𝑏
× 100% (1) 

Keterangan: 

𝑃 : Percentage of students reaching KKTP 

𝑎 : Number of students reaching KKTP 

𝑏 : Total number of students 

The improvement of the learning process was marked by the increased implementation of the 

PBL model as planned, as well as the increased involvement of students in learning activities. The 

improvement in learning outcomes is indicated by a decrease in the number of students who score 

below the standard and an increase in the number of students who reach or exceed the KKTP after 

the action is taken. Thus, the action is said to be successful if there is an improvement in the process 

and learning outcomes of students' mathematics learning after the application of the PBL model from 

cycle I to cycle II. This success criterion serves as a reference for evaluating the effectiveness of each 

cycle and guiding subsequent instructional adjustments. 

 

RESULTS AND DISCUSSION 
This class action research aims to improve the mathematics learning outcomes of students in 

class VII-1 SMPN 19 Pekanbaru through the application of the Problem-Based Learning (PBL) 

model on the material of bar charts and pie charts. The success of the action is judged by the 

achievement of the Criteria for Completeness of Learning Objectives (KKTP) set by the school, 

which is 70. To find out the percentage of KKTP achievement of students' mathematics learning 

outcomes before and after the action, as seen in Table 2 below. This comparison provides a clear 

picture of the progress made by students throughout the implementation of the PBL model. 

https://doi.org/10.33578/jrmi.v6i2.112
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Table 2. Percentage of Achievement of KKTP of Students' Mathematics Learning Outcomes 

 Base Score Summative Test-1 Summative Test-2 

Number of students who 
achieved KKTP (≥70) 

14 19 29 

Percentage of students who 
achieved KKTP (%) 

38,88% 52,77% 80,55% 

Based on Table 2, it is known that the achievement of KKTP of students has increased from 

before the action to after the action. In the baseline score (pre-action), the number of students who 

achieved KKTP increased by five people in summative assessment I, or equivalent to a percentage 

increase of 13.89%. Furthermore, in summative assessment II, the number of students who reached 

KKTP increased again by 10 people from summative assessment I, resulting in a percentage increase 

of 27.78%. This shows a gradual increase in students' mathematics learning outcomes after the 

application of the PBL model. The findings of this study are consistent with prior research 

demonstrating the effectiveness of the Problem-Based Learning (PBL) model in mathematics 

education. According to [15], the implementation of the Problem-Based Learning (PBL) model in 

junior high school probability lessons increased the percentage of students achieving the minimum 

mastery criterion from 30 % at baseline to 65 % after two action cycles. Similarly, [16] emphasized 

that Classroom Action Research can effectively enhance the quality of learning processes and 

outcomes when supported by appropriate statistical analysisBased on the analysis of frequency 

distribution data, it can be seen that the frequency distribution of students' scores who have not 

reached KKTP from before the action (base score) to after the action (summative assessment I and 

summative assessment II). The frequency distribution of students' mathematics learning outcomes 

can be seen in Table 3 below. 

Table 3. Frequency Distribution of Students' Mathematics Learning Outcomes 

Value Interval Criteria 
Students Frequency 

Base Score Summative-1  Summative-2 

 𝑥 < 60 Very Low 8 15 0 

60 ≤ 𝑥 < 70 Low  14 2 7 

70 ≤ 𝑥 < 80 Medium 14 16 10 

80 ≤ 𝑥 < 90 High 0 1 4 

90 ≤ 𝑥 < 100 Very High 0 2 15 

Table 3 shows that the frequency distribution analysis of students' scores showed significant 

changes. After the implementation of the action in summative assessment I, the number of students 

in the interval increased to 16, plus 1 student with a score of 80 ≤ x < 90 and 2 students with a score 

of 90 ≤ x < 100. Meanwhile, in summative assessment II, the number of students with low scores 

(60 ≤ x < 70) decreased dramatically to only seven students. This increase shows that the application 

of the PBL model is able to encourage students to achieve higher learning outcomes. 

From the aspect of the learning process, the observation results show that the activities of 

teachers and students have improved from cycle I to cycle II. The application of the PBL model was 

well implemented in accordance with the stages designed in the lesson plan. Students' participation 

increased, as seen from the activeness in asking questions, discussing in groups, and responding to 

the results of friends' presentations. This indicates that learning begins to be student-centered 

learning, and the teacher acts as a facilitator. 

https://doi.org/10.33578/jrmi.v6i2.112
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In addition, students showed a tendency to build their own knowledge through the process of 

discussion and problem-solving in the LKPD. This meaningful learning activity has a positive impact 

on students' memory and concept understanding. Although the application of the PBL model had a 

positive effect on learning outcomes and processes, this study also encountered several obstacles. 

Among them are the limited implementation time that is not in accordance with the plan, the fact 

that there are still students who are not optimal in group work and prefer to work individually, and 

less than optimal class conditioning by researchers. In addition, the teacher's observation sheet did 

not fully describe the learning process that took place. Nevertheless, these shortcomings became 

material for reflection and improvement in the following learning cycle. 

Overall, it can be concluded that the application of the Problem-Based Learning model is 

effective in increasing mathematics learning outcomes and improving the quality of the learning 

process in class VII-1 SMPN 19 Pekanbaru, even in the 2024/2025 academic year. PBL encourages 

students to be more active, collaborative, and independent in building their mathematical knowledge. 

PBL encourages students to be more active, collaborative, and independent in building their 

mathematical knowledge, which is consistent with research showing that PBL strengthens students’ 

mathematical connections and habits of mind, effectively improves mathematics learning outcomes 

and critical-thinking skills, and can significantly raise achievement levels in secondary mathematics 

classrooms [17], [18], [19]. 

These results indicate that the improvement in students’ achievement was driven not only by 

exposure to contextual problems but also by a cultural shift toward active and collaborative learning. 

The challenges encountered highlight that successful PBL implementation requires careful time 

management, stronger facilitation of group dynamics, and more comprehensive observation 

instruments. Addressing these aspects in future cycles will help sustain and extend the positive impact 

of PBL on students’ mathematical understanding and engagement. 

 

CONCLUSIONS AND SUGGESTIONS 
Based on the research results, it can be concluded that the application of the Problem-Based 

Learning (PBL) model has proven to be effective in improving the mathematics learning outcomes 

of students in class VII-1 of SMPN 19 Pekanbaru. This is indicated by a significant increase in the 

percentage of completeness from 38.88% in the basic score to 80.55% in the second cycle. The PBL 

model successfully changed the learning paradigm from teacher-centered to student-centered, where 

students became more active and motivated in constructing their knowledge through meaningful 

problem solving. 

In light of these research findings, it is recommended that teachers apply the problem-based 

learning model in mathematics education as it can improve learning outcomes and student 

engagement. Schools are also expected to support the implementation of learning by providing 

relevant facilities and infrastructure, while students are expected to participate more actively in 

discussions and problem-solving. In addition, future researchers are advised to examine the 

application of the PBL model in different materials or levels, or even combine it with other learning 

models to obtain more optimal results. 

Although the implementation of PBL has a positive impact, several aspects need to be 

improved in future research, namely: (1) improvement of more realistic time management, (2) 

development of more comprehensive observation instruments, (3) more effective classroom 

management strategies, (4) optimization of collaborative learning to ensure the active participation of 

https://doi.org/10.33578/jrmi.v6i2.112
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all students, (5) expanding the scope of research to different subjects and grade levels, and (6) 

exploring combinations of PBL with other learning approaches to maximize learning outcomes. 

Overall, this study proves that the PBL model can be an effective learning alternative to improve the 

quality of the mathematics learning process and outcomes at the junior high school level. 
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