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Abstract 

This study was motivated by the low level of science conceptual understanding and critical thinking skills 

among sixth-grade students at SDN 2 Damparan. Preliminary observations revealed that the classical 

mastery of science concepts reached only 33%, while students' critical thinking skills were merely 25%, 

primarily due to teacher-centered instructional practices. This study aimed to improve both aspects through 

the implementation of the Problem-Based Learning (PBL) model. The study employed Classroom Action 

Research (CAR) based on the Kemmis and McTaggart model, consisting of planning, action, observation, 

and reflection conducted over two cycles. The participants were 12 sixth-grade students enrolled in the 

2025/2026 academic year. Data were collected through tests, observations, and documentation, and analyzed 

using qualitative and quantitative descriptive techniques. The findings demonstrated that the implementation 

of PBL improved students' classical mastery of science concepts from 33% in the pre-cycle to 75% in Cycle I 

and 100% in Cycle II. Similarly, students' critical thinking skills increased from 25% in the pre-cycle to 

58.33% in Cycle I and 91.67% in Cycle II. These findings indicate that the PBL model is effective in 

enhancing students' science conceptual understanding and critical thinking skills. 

 
Keywords: Critical Thinking Skills, Classroom Action Research, Science Conceptual Understanding, 

Problem-Based Learning (PBL). 

Abstrak 

Penelitian ini dilatarbelakangi oleh rendahnya pemahaman konsep IPA dan keterampilan berpikir kritis siswa 

kelas VI SDN 2 Damparan. Hasil observasi menunjukkan ketuntasan klasikal pemahaman konsep IPA hanya 

mencapai 33% dan keterampilan berpikir kritis sebesar 25% akibat pembelajaran yang masih berpusat pada 

guru. Penelitian ini bertujuan meningkatkan kedua aspek tersebut melalui penerapan model Problem Based 

Learning (PBL). Penelitian menggunakan metode Penelitian Tindakan Kelas (PTK) model Kemmis dan 

McTaggart yang meliputi perencanaan, pelaksanaan tindakan, observasi, dan refleksi dalam dua siklus. 

Subjek penelitian berjumlah 12 siswa kelas VI Tahun Ajaran 2025/2026. Data dikumpulkan melalui tes, 

observasi, dan dokumentasi, kemudian dianalisis secara deskriptif kualitatif dan kuantitatif. Hasil penelitian 

menunjukkan bahwa penerapan PBL meningkatkan ketuntasan klasikal pemahaman konsep IPA dari 33% 

menjadi 75% pada siklus I dan 100% pada siklus II. Keterampilan berpikir kritis juga meningkat dari 25% 

menjadi 58,33% pada siklus I dan 91,67% pada siklus II. Dengan demikian, model PBL efektif meningkatkan 

pemahaman konsep IPA dan keterampilan berpikir kritis siswa. 

 
Kata Kunci: Keterampilan Berpikir Kritis, Penelitian Tindakan Kelas, Pemahaman Konsep IPA,  Problem 

Based Learning. 
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INTRODUCTION 

Education is a strategic means of developing superior, creative and competitive human 

resources through a learning process that encourages students to develop knowledge, skills 

and attitudes optimally (Zafrullah, Sembiring, Ramadana, et al., 2024; Zafrullah, Gunawan, 

Haidir, et al., 2024; Zafrullah, Gunawan, Ramadana, et al., 2024), As mandated in 

Government Regulation of the Republic of Indonesia Number 4 of 2022 concerning 

National Education Standards, the success of the educational process is greatly influenced 

by the role of teachers in designing and implementing effective, engaging, and student-

centered learning (Andini et al., 2024; Fitriya et al., 2025; Gunawan et al., 2026; Ramadana 

et al., 2025) In line with the Minister of Education and Culture Regulation Number 16 of 

2022 Article 7, teachers are required to implement learning strategies and models that are 

able to create meaningful learning experiences (Ramadana & Widayati, 2025;  On the other 

hand, learning that is still centered on the teacher tends to reduce learning motivation and 

hinder the development of students' high-level thinking skills (Lee & Boo, 2022). 

Therefore, learning innovations are needed that can increase student activity, involvement, 

and the quality of the learning process (Wijnia et al., 2024). 

In 21st-century learning, education is not only oriented towards mastering knowledge, but 

also towards developing critical, creative, communicative, and collaborative thinking skills 

(4C), in line with the implementation of the Independent Curriculum which emphasizes 

meaningful, contextual, and student-centered learning (Fitriya et al., 2025; Khairiyah & 

Sultan, 2025). One of the competencies that students must have is a deep understanding of 

concepts as a basis for linking, applying and transferring knowledge in various real life 

situations. (Rahmadini & Soleh, 2025). In Phase C of sixth-grade science, the human 

locomotor system requires students to understand the relationship between the skeleton, 

joints, and muscles and analyze the various disorders that can occur. Therefore, science 

instruction needs to be designed to develop conceptual understanding and critical thinking 

skills so that students can solve problems related to everyday life. 

Conceptual understanding is the ability of students to organize, relate, and apply 

knowledge meaningfully so that they are not only able to remember information, but also 

explain and use concepts in various situations (Azis et al., 2020; Jr & Adlaon, 2026). Based 

on the constructivist theory proposed by Jean Piaget and developed by Lev Vygotsky, 

knowledge is actively constructed through learning experiences, interactions, and students' 

thinking processes (Maharani et al., 2025). Therefore, learning needs to provide 

opportunities for students to construct their own understanding. In science learning, this 
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approach is crucial because students are required not only to understand scientific concepts 

but also to analyze phenomena, solve problems, and make decisions based on scientific 

evidence. Therefore, conceptual understanding and critical thinking skills are two 

interrelated competencies that must be developed simultaneously through active and 

meaningful learning. 

Natural Science (IPA) is a subject that plays a crucial role in developing conceptual 

understanding and critical thinking skills through scientific observation, investigation, and 

problem-solving activitie (Ali et al., 2024). However, classroom observations in Grade VI 

at SDN 2 Damparan revealed that the learning process was still dominated by lecture-based 

instruction and teacher-centered approaches, resulting in limited student involvement. This 

condition affected students' conceptual understanding and critical thinking skills, as 

indicated by the low classical mastery levels of science conceptual understanding (33%) 

and critical thinking skills (25%) on the human movement system topic. Most students 

experienced difficulties in explaining the relationship between the skeletal system, joints, 

and muscles, as well as applying these concepts to analyze problems in real-life contexts. 

If this condition is not addressed promptly, students may encounter difficulties in 

understanding more complex science concepts and developing logical analysis and 

problem-solving abilities. Therefore, innovative learning strategies are needed to improve 

conceptual understanding while continuously developing students' critical thinking skills. 

One potential alternative is the Problem-Based Learning (PBL) model, which emphasizes 

student-centered learning by using contextual problems as the starting point of the learning 

process. Through inquiry, discussion, and problem-solving activities, PBL provides 

meaningful learning experiences that support students in constructing scientific concepts 

and developing critical thinking skills in accordance with the objectives of the Merdeka 

Curriculum. 

Various studies have shown that the Problem Based Learning (PBL) model is effective in 

improving students' conceptual understanding and critical thinking skills Yu & Zin, (2023) 

and Sajidan et al., (2022), demonstrated that PBL fosters critical thinking skills, conceptual 

understanding, and collaboration through authentic problem solving. These findings are 

supported by research Darmawati & Mustadi, (2023), Hidayati & Purwaningsih, (2023) 

and Rofiqoh et al., (2023) which shows that the application of PBL in elementary school 

science learning has a positive influence on improving students' critical thinking skills. In 

addition, classroom action research by Susilawati & Supriyatno, (2023), Yuliandari & 
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Anggraini, (2021) and Mangantjo, (2026) also reported that PBL was able to significantly 

increase learning activities, critical thinking skills, and student learning outcomes. 

Nevertheless, classroom action research integrating the improvement of science conceptual 

understanding and critical thinking skills through the implementation of PBL on the topics 

of the skeletal system, joints, and muscles in sixth-grade elementary school students 

remains relatively limited. This research gap highlights the need for further investigation 

into the effectiveness of PBL in simultaneously developing both competencies. Therefore, 

this study aims to analyze the effectiveness of PBL implementation in improving science 

conceptual understanding and critical thinking skills among sixth-grade students at SDN 2 

Damparan. The findings are expected to provide empirical evidence and serve as an 

alternative approach for improving science learning that is more active, contextual, and 

student-centered. 

 

RESEARCH METHODOLOGY 

This study employed a Classroom Action Research (CAR) approach aimed at improving 

the learning process continuously. The CAR model was based on the spiral model 

proposed by Kemmis and McTaggart (1988), consisting of four stages in each cycle: 

planning, acting, observing, and reflecting.The study was conducted at SDN 2 Damparan, 

Barito Selatan Regency, Kalimantan Tengah , involving 12 sixth-grade students (6 males 

and 6 females) in the 2025/2026 academic year. This study aimed to improve students' 

science conceptual understanding and critical thinking skills through the implementation of 

the Problem-Based Learning (PBL) model on the topic of body movement, particularly the 

skeletal system, joints, and muscles.The study was conducted in two cycles, with each 

cycle consisting of three learning meetings. Evaluation and reflection were carried out at 

the end of each cycle to determine the effectiveness of the implemented actions. The 

reflection results were used to improve subsequent actions. The study was terminated when 

the success indicators were achieved. 

 

RESULTS AND DISCUSSION 

This study began with a pre-cycle stage, followed by two cycles consisting of four stages: 

planning, action, observation, and reflection. Each cycle involved three meetings, with a 

written test conducted at the end of each cycle. The participants were 12 sixth-grade 
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students at SDN 2 Damparan. The Problem-Based Learning (PBL) model was 

implemented to improve students' science conceptual understanding and critical thinking 

skills. Data were collected through written tests and observations of teacher and student 

activities during the learning process. The following section presents the findings from 

each cycle. 

Pre-cycle  

Pre-cycle data obtained from initial observations revealed that science learning was still 

dominated by lecture methods, resulting in students being less active in discussions, 

unfamiliar with problem-solving, and having difficulty connecting the concepts of the 

skeleton, joints, and muscles to everyday life. A summary of the results of students' 

conceptual understanding and critical thinking skills is presented in Table 1. 

    Tabel 1. Classical Completion of Conceptual Understanding and Critical Thinking Pre-Cycle 

No Aspects assessed 
Number of students 

completing the course 

Average 

percentage 
Category 

1 Conceptual understanding 4 33 % Low 

2 Critical thinking skills 3 25 % Low 

Based on the pre-cycle results, it can be concluded that learning still needs to be improved 

through more student-centered learning, one of which is by implementing the PBL model.  

Results of Cycle 1  

Description of Teacher and Student Activities 

Observations were conducted by the researcher and colleagues to assess teacher and 

student activities during the implementation of the Problem-Based Learning (PBL) model 

at each meeting. 

Observations of Teacher Activities in Cycle I 

Based on Table 2, teacher activity during Cycle I increased at each meeting. The 

percentage of teacher activity implementation increased from 59.61% in the first meeting 

to 67.30% in the second meeting, and reached 84.61% in the third meeting. Overall, the 

average implementation of teacher activities in Cycle I was 70.51%, categorized as good. 

Despite this improvement, observations indicate that time management, equitable student 

participation in reflection activities, and providing guidance to students experiencing 

difficulties still need to be optimized as a basis for improvement in Cycle II. 
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Tabel 2. Recapitulation of Observation Results of Teacher Activities Cycle I 

Meeting Material 
Score 

Acquisition 

Max 

Score 
Percentage Category 

I The Human Skeleton 31 52 59,61% Enough 

II 
Joints and Disorders of the 

Musculoskeletal System 
35 52 67,30% Enough 

II Muscles and Their Functions 44 52 84,61% Good 

Average 36,6  70,51% Good 

Observations of Student Activities in Cycle I 

Based on Table 3, student activity in Cycle I increased at each meeting. The percentage of 

student activity increased from 61.67% in the first meeting to 71.67% in the second 

meeting, and reached 82.50% in the third meeting. Overall, the average student activity in 

Cycle I was 71.95%, categorized as good. This increase indicates that student engagement 

in PBL-based learning is improving. However, the active participation and self-confidence 

of some students still need to be improved as a basis for improvement in Cycle II.  

Tabel 3. Recapitulation of Student Activity Observation Results Cycle I 

Meeting Material Average % Category 

I The Human Skeleton 61,67% Enough 

II Joints and Disorders of the Musculoskeletal System 71,67% Good 

III Muscles and Their Functions 82,50% Good 

Cycle I Average 71,95% Good 

Results of the Cycle I Student Concept Understanding Test 

Based on Table 4, the total score was 896, with an average score of 74.66, rounded to 75. 

The highest score achieved by students was 87, while the lowest was 63. Of the 12 students 

who took the test, 9 students achieved the Learning Objective Achievement Criteria 

(KKTP) of ≥ 70, while 3 students did not achieve the KKTP. 

Tabel 4. Results of Student Concept Understanding Test Cycle I 

Components Result 

Total score 896 

Average score 74,66  (=75 ) 

Highest score 87 

Lowest score 63 

Number of students who completed the course 9 Student 

Number of students who did not complete the course 3 Student 

Classical completion 75 % 

Not completed 25 % 
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The classical completion percentage achieved in cycle I reached 75%, while the percentage 

of students who had not yet completed the task was 25%. These results indicate that 

students' conceptual understanding improved compared to the pre-cycle condition, which 

only achieved classical completion of 33%. The data can be seen in the following table: 

Tabel 5. Comparison of understanding of pre-cycle and cycle I concepts 

Rated aspect Pre-Cycle Cycle I Improvement 

Understanding 

Science Concepts 
33 % 75 % 42 % 

A comparison of the pre-cycle and Cycle I results showed that the classical mastery of 

conceptual understanding increased from 33% to 75%, or an increase of 42%. Despite the 

increase, the results did not reach the established success indicator, namely a minimum of 

85% of students achieving KKTP ≥ 70. Therefore, corrective actions were continued in 

Cycle II. 

Results of the First Cycle of Students' Critical Thinking Skills Test 

Based on the data in Table 6, the average score for students' critical thinking skills was 

67.92, which falls into the sufficient category. The highest score achieved by a student was 

80, while the lowest was 50. Of the 12 students who took the test, none were in the 

excellent category; 7 were in the good category, 4 were in the sufficient category, and 1 

was in the poor category. 

Tabel 6. Results of Students' Critical Thinking Skills Test in Cycle I 

Components Result 

Number of students 12 

Average score 67,92 (Enough) 

Highest score 80 

Lowest score 50 

Number of excellent students - 

Number of good students 7 

Number of adequate students 4 

Number of poor students 1 

Classical Completion 58,33 % 

The classical completion percentage for critical thinking skills in cycle I reached 58.33%. 

This result indicates an improvement compared to the pre-cycle condition, which only 

achieved classical completion of 25%. The data can be seen in the following table: 
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Tabel 7. Comparison of Critical Thinking Skills Pre-Cycle and Cycle I 

Aspects assessed Pre-Cycle Cycle I Improvement 

Critical Thinking 

Skills 
25 % 58, 33 % 33, 33 % 

Based on the results of the pre-cycle and Cycle I, students' critical thinking skills increased 

from 25% to 58.33%, a 33.33% increase. Although this indicated improvement, the results 

did not reach the established success indicator, which was a minimum of 85% of students 

achieving mastery. Therefore, learning improvements were continued in Cycle II. 

Cycle I Reflection 

The results of the Cycle I reflection showed that the implementation of the Problem-Based 

Learning (PBL) model improved students' understanding of science concepts and critical 

thinking skills, but did not meet the research success indicator, which required at least 85% 

of students to achieve mastery. The reflection identified several aspects that needed 

improvement, including equitable student participation in discussions and reflections, 

strengthening teacher guidance during the investigation process, increasing student 

confidence during presentations, and deepening the material on disorders and maintenance 

of the musculoskeletal system. Based on these findings, actions in Cycle II focused on 

optimizing the implementation of PBL syntax, providing more intensive scaffolding, 

clearer role allocation within groups, and presenting more challenging contextual problems 

to enhance students' conceptual understanding and critical thinking skills. 

Results of Cycle II 

Description of Teacher and Student Activities in Cycle II 

Observations in Cycle II were conducted by the researcher, along with the principal as 

observer, to assess teacher and student activities during the implementation of the Problem-

Based Learning (PBL) model. Observations were conducted at each meeting using the 

same instruments as in Cycle I. The results of the observations of teacher and student 

activities are presented in the following table. 

Observations of Teacher Activities in Cycle II 

Teacher activities in Cycle II were observed using an observation sheet consisting of 13 

indicators to assess the implementation of PBL syntax during the learning process. The 

results of the observations of teacher activities are presented in the following table. 
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Tabel 8. Comparison of Critical Thinking Skills Pre-Cycle and Cycle I 

Meeting Material 
Score 

Acquisition 

Max 

Score 
Percentage Category 

I Skeletal Problems 43 52 82,69% Good 

II 
Solutions for Joint Disorders and Efforts 

to Maintain a Healthy Muscular System 
47 52 90,38% Verry Good 

II Human Muscular System 50 52 96,15% Verry Good 

Average 46,67  89,74% Verry Good 

Based on Table 22, teacher activity in Cycle II increased at each meeting, from 82.69% to 

90.38%, reaching 96.15% at the third meeting. Overall, the average implementation of 

teacher activity reached 89.74%, categorized as very good. These results indicate that the 

implementation of PBL syntax in Cycle II is increasingly optimal. A comparison of teacher 

activity in Cycle I and Cycle II is presented in the following table: 

Tabel 9. Comparison of Average Achievement of Teacher Activities in Cycles I and II 

Cycle Average Increase 

Cycle I 70,51% 
19,23% 

Cycle II 89,74% 

Table 9 shows a 19.23% increase from Cycle I to Cycle II. This indicates that the 

implementation of the PBL model is increasingly effective in improving the quality of 

learning and student engagement in the classroom. 

Observations of Student Activity in Cycle II 

According to Table 10, student activity in Cycle II showed an increase at each meeting, 

from 78.33% in the first meeting to 83.33% in the second meeting, and reaching 89.17% in 

the third meeting. Overall, these results indicate that student engagement in learning using 

the PBL model is increasingly optimal. 

Tabel 10. Results of Observations of Student Activities in Cycle II 

Meeting Material Average % Category 

I Skeletal Problems 78,33% Good 

II Solutions for joint disorders and efforts to 

maintain a healthy musculoskeletal system 
83,33% Good 

III Human Musculoskeletal System (Skeletal 

System, Joints, and Muscles) 
89,17% Verry Good 

Cycle I Average 83,61% Good 

The increase in student activity indicates that their engagement in each stage of PBL is 

improving, from identifying problems, discussing, conducting investigations, to presenting 
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results and concluding the learning. A comparison of average student activity in Cycle I 

and Cycle II is presented in the following table: 

Tabel 11. Comparison of Average Student Activity Achievements in Cycles I and II 

Cycle Average Increase 

Cycle I 71,95% 
11,66% 

Cycle II 83,61% 

Berdasarkan data pada tabel tersebut di atas menunjukkan nilai rata-rata pada siklus I 

sebesar 71,95% dan siklus II sebesar 83,61% dan terjadi peningkatan sebesar 11,66%. 

Cycle II Conceptual Understanding Test Results 

The results of the student conceptual understanding test in Cycle II showed an 

improvement compared to Cycle I. This improvement was evident in the classical 

completion percentage, which reached 100%. Thus, all students met the established 

Learning Objective Achievement Criteria (KKTP). Complete results can be found in the 

appendix. A summary of the results of the Cycle II student conceptual understanding test is 

presented in the following table: 

Tabel 12. Results of Cycle II Concept Understanding Test 

Components Result 

Total score 1039 

Average score 86,58 

Highest score 93 

Lowest score 83 

Number of students who completed the course 12 

Number of students who did not complete the course 0 

Classical completion 100 % 

Not completed 0 % 

Based on the test results obtained in cycle II, a comparison of student scores in the pre-

cycle, cycle I, and cycle II is presented as shown in the following table: 

Tabel 13. Comparison of Concept Understanding Test Results from Pre-Cycle, Cycle I and II 

Number of 

Students 
Aspect 

Average Completion 

Pre-Cycle Siklus I Siklus II 

12 

Understanding 

Science 

Concepts 

33% 75% 100% 

The data in Table 27 shows that the classical completion of conceptual understanding in 

the pre-cycle was 33%, then increased to 75% in Cycle I and reached 100% in Cycle II. 

From Cycle I to Cycle II, there was an increase of 25%. The number of students achieving 
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the KKTP (≥70) increased from 4 students in the pre-cycle to 9 students in Cycle I, and 

reached 12 students in Cycle II. Thus, all students had met the KKTP at the end of the 

action. These results indicate that the implementation of the Problem Based Learning 

(PBL) model successfully improved understanding of science concepts, with classical 

completion reaching 100%, thus meeting the research success indicators. 

Cycle II Critical Thinking Skills Test Results 

The results of the critical thinking skills test in Cycle II showed an improvement compared 

to Cycle I. The average student score reached 79.58, categorized as good, with the highest 

score being 90, and the lowest score being 65. Eleven students were in the good category 

and one student was in the fair category, resulting in a classical completion rate of 91.67%. 

Tabel 14. Results of Students' Critical Thinking Skills Test in Cycle II 

Components Result 

Number of students 12 

Average score 79,58 (Good) 

Highest score 90 

Lowest score 65 

Number of excellent students 0 

Number of good students 11 

Number of adequate students 1 

Number of poor students 0 

Classical Completion 91,67% 

Based on Table 15, the classical completion of critical thinking skills increased gradually 

from 25.00% in the pre-cycle to 58.33% in Cycle I and 91.67% in Cycle II. Thus, there was 

an increase of 33.34% from Cycle I to Cycle II. 

Tabel 15. Comparison of Critical Thinking Results from Pre-Cycle, Cycle I and II 

Number of 

Students 
Aspect 

Average Completion 

Pre-

Cycle 
Cycle I Cycle I Cycle II 

12 

Critical 

Thinking Skills 
25% 58,33% 58,33% 91, 6% 

Improvement 33,33 % 33,34 % 

This increase is also reflected in the number of students who achieved a score of ≥70, 

namely from 3 students in the pre-cycle to 7 students in Cycle I, and increased to 11 

students in Cycle II. Conversely, the number of students who have not achieved 

completeness decreased from 9 students in the pre-cycle to 5 students in Cycle I, and only 

1 student in Cycle II. Overall, these results indicate that the implementation of the Problem 
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Based Learning (PBL) model is effective in improving students' critical thinking skills. The 

classical completeness of 91.67% has exceeded the established research success indicator, 

namely a minimum of 85% of students obtaining a score of ≥70.  

Cycle II Data Reflection 

Overall, the research results show a consistent increase in students' understanding of 

science concepts and critical thinking skills from pre-cycle to Cycle II. A comparison of 

the classical completion rates for both variables is presented in Figure 1. Science concept 

understanding increased from 33% in the pre-cycle to 75% in Cycle I, and reached 100% in 

Cycle II. Meanwhile, critical thinking skill completion increased from 25% in the pre-cycle 

to 58.33% in Cycle I, and then reached 91.67% in Cycle II. These results indicate that the 

implementation of the Problem-Based Learning (PBL) model is effective in improving 

students' understanding of science concepts and critical thinking skills. All indicators of 

research success were achieved in Cycle II, so the study was discontinued at that time. 

 

 

 

 

 

 

Gambar 1. Comparison of Classical Completeness of Pre-Cycle, Cycle I and Cycle II 

Teacher and Student Activities as Supporting Factors 

The increase in teacher and student activity indicates that the implementation of the PBL 

model syntax is increasingly effective in each cycle. Teachers are increasingly optimal in 

guiding the learning process by providing contextual problems, organizing students into 

groups, facilitating investigations, guiding presentations of results, and conducting 

evaluations and reflections. Meanwhile, students are becoming more actively involved in 

all stages of learning. The success of the Problem Based Learning (PBL) model 

implementation is greatly influenced by the consistent implementation of each learning 

syntax. Teachers act as facilitators who guide the investigation and problem-solving 

process, thus encouraging active student participation in constructing knowledge. This 

student-centered learning contributes to an increased understanding of science concepts 

and critical thinking skills through authentic learning experiences and problem-

solving(Irsyad et al., 2024; Mutiara et al., 2024; Su et al., 2025). 
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Improving Understanding of Science Concepts 

The research results show that the implementation of the Problem-Based Learning (PBL) 

model gradually improved students' understanding of science concepts in each learning 

cycle. This improvement was evident in students' improved ability to understand 

relationships between concepts, explain material, and apply science concepts to solve 

contextual problems. However, results in Cycle I did not meet the success indicators 

because some students still had difficulty fully understanding the material, actively 

participating in discussions, and connecting problems to the concepts being studied. 

Therefore, improvements were made to the learning implementation in Cycle II through 

material reinforcement, more intensive guidance, and optimization of problem-based 

learning activities. 

In Cycle II, students' conceptual understanding improved significantly as each PBL syntax 

was implemented more effectively. Student involvement in identifying problems, 

conducting investigations, discussing, presenting results, and reflecting fostered a deeper 

and more meaningful understanding of concepts, in line with the constructivist perspective. 

These findings indicate that PBL not only improves learning outcomes but also strengthens 

students' abilities to construct, connect, and apply science concepts through authentic 

learning experiences. These research findings align with the findings of Hardiyanti, (2022) 

and Mbuik et al., (2025), which states that PBL is effective in increasing understanding of 

science concepts through active investigation and problem-solving activities. 

Improving Critical Thinking Skills 

The results of this study indicate that the implementation of the Problem-Based Learning 

(PBL) model gradually improved students' critical thinking skills across each learning 

cycle. This improvement was demonstrated by the development of students' abilities to 

identify and analyze problems, evaluate alternative solutions, and construct arguments 

based on the scientific concepts being learned. However, in Cycle I, students' critical 

thinking skills had not yet reached an optimal level, as some students still encountered 

difficulties in evaluating solutions, drawing conclusions, and logically explaining their 

analytical results. Therefore, improvements were implemented in Cycle II through 

strengthened teacher guidance, the presentation of more contextual problems, and the 

provision of broader opportunities for students to engage in discussions and express their 

opinions. 
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In Cycle II, students' critical thinking skills improved more optimally as each phase of the 

PBL model was implemented more effectively. Students' involvement in identifying 

problems, conducting investigations, engaging in discussions, presenting findings, and 

reflecting on the learning process contributed to the development of critical thinking skills 

across all indicators. These findings are consistent with constructivist theory, which 

positions students as active learners who construct knowledge through meaningful learning 

experiences and problem-solving activities. The results of this study are also consistent 

with the findings,  Mariskhantari et al., (2022) and Sari & Mawardi, (2022) and Hardiyanti, 

(2022) which demonstrated that the Problem-Based Learning (PBL) approach effectively 

enhances students' critical thinking skills by fostering active participation throughout each 

phase of the learning process. 

Relationship Between Teacher and Student Activities and Improvements in Science 

Conceptual Understanding and Critical Thinking Skills.  

The improvement in teacher activity indicates that the teacher became increasingly 

proficient in implementing each phase of the Problem-Based Learning (PBL) model in a 

systematic manner. This included orienting students to authentic problems, organizing 

learning activities, facilitating both individual and collaborative inquiry, guiding students 

in presenting their findings, and encouraging reflective evaluation of the problem-solving 

process. The consistent implementation of these instructional phases provided students 

with greater opportunities to actively engage in meaningful learning experiences. 

Similarly, students demonstrated progressively higher levels of participation throughout the 

learning process. They became more actively involved in identifying problems, engaging 

in collaborative discussions, gathering and analyzing information, expressing and 

justifying their ideas with logical reasoning, evaluating alternative solutions, and 

presenting the outcomes of their investigations. This active engagement enabled students to 

construct knowledge through direct learning experiences, resulting in a deeper 

understanding of scientific concepts and the gradual development of their critical thinking 

skills. 

These findings are consistent with constructivist theory, which posits that knowledge is 

actively constructed through meaningful learning experiences. In the implementation of the 

Problem-Based Learning (PBL) model, the teacher acts as a facilitator who provides 

meaningful learning opportunities, while students actively construct their knowledge 

through inquiry, collaborative discussion, presentations, and reflective activities. These 

https://journal.thamrin.ac.id/index.php/JPKMHthamrin/article/view/3636/2981


Jurnal Pemberdayaan Komunitas MH Thamrin 
Vol. 8 (1) Maret 2026 

p-ISSN: 2656-2847 e-ISSN: 2656-1018 

Hal : 346-364 

https://journal.thamrin.ac.id/index.php/JPKMHthamrin/article/view/3636/2981  360 

 

 

findings are also consistent with previous studies demonstrating that PBL enhances 

students' conceptual understanding and critical thinking skills by engaging them in 

authentic problem-solving and active knowledge construction. Hardiyanti, (2022); 

Mariskhantari et al., (2022) ; Sari & Mawardi, (2022), The findings indicate that the 

successful implementation of Problem-Based Learning (PBL) is influenced by the 

consistent execution of its instructional syntax and the high level of students' active 

participation throughout the learning process. Therefore, the increased engagement of both 

teachers and students served as a key factor in enhancing students' conceptual 

understanding of science and critical thinking skills among sixth-grade students at SD 

Negeri 2 Damparan. 

 

CONCLUSION 

This study demonstrates that the implementation of the Problem-Based Learning (PBL) 

model effectively improved the quality of science learning among sixth-grade students at 

SD Negeri 2 Damparan. The learning process, implemented in accordance with the PBL 

syntax, promoted active engagement from both teachers and students, resulting in a more 

collaborative, student-centered, and problem-oriented learning environment. The 

implementation of PBL also significantly enhanced students' understanding of science 

concepts, as evidenced by the achievement of complete learning mastery by all students at 

the end of the study. Furthermore, students' critical thinking skills developed through 

learning activities that required them to identify problems, analyze information, evaluate 

alternative solutions, and draw conclusions based on the results of their investigations. 

These findings support the constructivist perspective, which posits that knowledge is 

actively constructed through meaningful learning experiences. From a practical 

perspective, this study suggests that the PBL model can serve as an effective instructional 

strategy for improving both conceptual understanding and critical thinking skills in 

elementary science education while fostering a more active, contextual, and student-

centered learning environment 

 

REFERENCES 

Ali, A., Kaigere, D., Apriyanto, A., Haryanti, T., & Rusli, T. S. (2024). Eksplorasi Sains 

Melalui Inquiry : Pendekatan Inovatif dalam Pembelajaran IPA. PT. Sonpedia 

Publishing Indonesia. 

https://journal.thamrin.ac.id/index.php/JPKMHthamrin/article/view/3636/2981


Jurnal Pemberdayaan Komunitas MH Thamrin 
Vol. 8 (1) Maret 2026 

p-ISSN: 2656-2847 e-ISSN: 2656-1018 

Hal : 346-364 

https://journal.thamrin.ac.id/index.php/JPKMHthamrin/article/view/3636/2981  361 

 

 

Andini, M., Ramdhani, S., Suriansyah, A., & Cinantya, C. (2024). Peran Guru dalam 

Menciptakan Proses Belajar yang Menyenangkan. MARAS: Jurnal Penelitian 

Multidisplin, 2(4), 2298–2305. 

Azis, E., Asfar, A. M. I. T., Asfar, A. M. I. A., Rianti, M., Hasanuddin, & Nur, A. S. A. 

(2020). ROAR : solusi peningkatan pemahaman konsep pembelajaran. CV. Jeak 

Anggota IKAPI. 

Darmawati, Y., & Mustadi, A. (2023). The Effect of Problem-Based Learning on the 

Critical Thinking Skills of Elementary School Students. Jurnal Prima Edukasia, 

11(2), 142–151. https://doi.org/http://dx.doi.org/10.21831/jpe.v11i2.55620 

Fitriya, R. L., Askbar, M. F., Mukhlisa, A., Putri, D. D., & Gunawan, R. N. (2025). Digital 

Education and Curriculum Design: A Scientometric Analysis (2005–2025). Journal 

of Technological Pedagogy and Educational Development, 2(2), 1–11. 

https://doi.org/https://doi.org/10.59247/jtped.v2i2.20 

Gunawan, R. N., Firdaus, M. T., & Isabella, N. (2026). Education for Sustainable 

Development ( ESD ) in Elementary Education : Enhancing Educational Quality 

through Local Practices in Kalimantan SAFE : Strategic Advancement in Future 

Educational Research. 1(1), 28–37. 

Hardiyanti, D. (2022). Penerapan Model Pembelajaran Problem Based Learning (PBL) 

untuk Meningkatkan Pemahaman Konsep dan Hasil Belajar Siswa Sekolah Dasar 

pada Pembelajaran IPA Dita. Jurnal Pendidikan Dan Konseling, 4(4), 3135–3143. 

https://doi.org/https://doi.org/10.31004/jpdk.v4i4.5998 

Hidayati, T., & Purwaningsih, D. (2023). The Effect of Applying Problem-Based Learning 

Model on Students ’ Critical Thi nking Ability Science Subjects in Grade V 

Elementary School. Jurnal Pendidikan Indonesia, 12(3), 576–585. 

https://doi.org/https://doi.org/10.23887/jpiundiksha.v12i3.55235 The 

Irsyad, K., Fauziah, Z., & Ali, M. (2024). Enhancing Conceptual Understanding in 

Elementary Science Learning through the Problem-Based Learning Model: A 

Literature Review. Indonesian Science Educational Journal, 5(1), 9–15. 

Jr, C. B. A., & Adlaon, M. S. (2026). Constructivist Teaching Strategies in Secondary 

Science Education : A Systematic Review of Student- Centered and Active 

Learning Approaches. Acta Pedagogia Asiana, 5(2), 346–364. 

https://doi.org/https://doi.org/10.53623/apga.v5i2.1141 Constructivist 

https://journal.thamrin.ac.id/index.php/JPKMHthamrin/article/view/3636/2981


Jurnal Pemberdayaan Komunitas MH Thamrin 
Vol. 8 (1) Maret 2026 

p-ISSN: 2656-2847 e-ISSN: 2656-1018 

Hal : 346-364 

https://journal.thamrin.ac.id/index.php/JPKMHthamrin/article/view/3636/2981  362 

 

 

Khairiyah, N., & Sultan, S. (2025). Pembelajaran Keterampilan 4C Abad Ke-21 pada Mata 

Pelajaran Bahasa Indonesia di SMP Kabupaten Barru. Jurnal Onoma: Pendidikan, 

Bahasa Dan Sastra, 11(1), 1332–1337. 

https://doi.org/https://doi.org/10.30605/onoma.v11i1.5354 

Lee, H., & Boo, E. (2022). The effects of teachers’ instructional styles on students’ interest 

in learning school subjects and academic achievement: Differences according to 

students’ gender and prior interest. Learning and Individual Differences, 99. 

https://doi.org/https://doi.org/10.1016/j.lindif.2022.102200 

Maharani, R., Wijayanti, W., Zafrullah, Z., & Gunawan, R. N. (2025). The Effect of 

Principal Leadership , Organizational Culture , and Teacher Commitment on 

Teacher Performance in Senior High Schools. Al-Ishlah: Jurnal Pendidikan, 17, 

177–191. https://doi.org/10.35445/alishlah.v17i1.6192 

Mangantjo, D. (2026). Problem-Based Learning and Critical Thinking in Elementary 

Science and Social Studies : Evidence from a Classroom Action Research Study in 

Indonesia. JOURNAL OF INNOVATION AND RESEARCH IN PRIMARY 

EDUCATION, 5(2), 3280–3292. 

https://doi.org/https://doi.org/10.56916/jirpe.v5i2.3741 

Mariskhantari, M., Karma, I. N., & Nisa, K. (2022). Pengaruh Model Pembelajaran 

Problem Based Learning ( PBL ) terhadap Kemampuan Berpikir Kritis Siswa Pada 

Pembelajaran IPA Kelas IV SDN. Jurnal Ilmiah Profesi Pendidikan Volume, 7(1), 

710–716. https://doi.org/https://doi.org/10.29303/jipp.v7i2b.613 

Mbuik, H. B., Koli, R. B., Henuk, N. N., Saldanha, J. B., Nali, P. Y., & Dami, E. B. 

(2025). Efektivitas Pembelajaran Problem-Based Learning (PBL) terhadap 

Pemahaman Konsep IPA Siswa Kelas V SDI Sikumana 3. Pendas : Jurnal Ilmiah 

Pendidikan Dasar, 10(September), 270–280. 

Mutiara, E., Suyanto, S., B, N. K. L., Laksita, G. D., & Zamzami, Z. (2024). Improving 

Critical Thinking Skills using Problem Based Learning : Systematic Literature 

Review. Jurnal Penelitian Pendidikan IPA, 10(12), 988–995. 

https://doi.org/10.29303/jppipa.v10i12.7872 

Rahmadini, E., & Soleh, D. A. (2025). PENERAPAN MODEL REACT UNTUK 

PEMAHAMAN KONSEP IPA PADA SISWA SEKOLAH DASAR. CaXra: Jurnal 

https://journal.thamrin.ac.id/index.php/JPKMHthamrin/article/view/3636/2981


Jurnal Pemberdayaan Komunitas MH Thamrin 
Vol. 8 (1) Maret 2026 

p-ISSN: 2656-2847 e-ISSN: 2656-1018 

Hal : 346-364 

https://journal.thamrin.ac.id/index.php/JPKMHthamrin/article/view/3636/2981  363 

 

 

Pendidikan Sekolah Dasar, 05(01), 166–180. 

https://doi.org/https://doi.org/10.31980/caxra.v5i1.2711 

Ramadana, N., Maharani, R., Husni, F., & Gunawan, R. N. (2025). GAME-BASED 

LEARNING IN EDUCATION ACROSS FIVE ASIAN COUNTRIES: A 

BIBLIOMETRIC STUDY USING SCOPUS. FITRAH, 7(1), 96–109. 

https://doi.org/http://doi.org/10.22373/fitrah.v7i1.8497 

Ramadana, N., & Widayati, A. (2025). Development of E-Comic Based Learning Media to 

Increase Student Learning Motivation on Journal Material Adjusted by Service 

Companies for Class XII High School Students. International Journal of 

Educational Development, 2(1), 25–38. 

https://doi.org/https://doi.org/10.61132/ijed.v2i1.169 

Rofiqoh, A. R. A., Faradita, M. N., & Afiani, K. D. A. (2023). Problem Based Learning 

Berbantuan Audio Visual terhadap Kemampuan Berpikir Kritis Siswa SD. JPPD : 

Jurnal Pedagogik Pendidikan Dasar, 10(1), 27–36. 

Sajidan, Suranto, Atmojo, I. R. W., Saputri, D. Y., & Etviana, R. (2022). IN 

ELEMENTARY SCHOOL SCIENCE LEARNING IN THE 

INDUSTRIAPROBLEM-BASED LEARNING-COLLABORATION (PBL-C) 

MODEL IN ELEMENTARY SCHOOL SCIENCE LEARNING IN THE 

INDUSTRIAL REVOLUTION ERA 4.0 AND INDONESIA SOCIETY 5.0L. 

Jurnal Pendidikan IPA Indonesia, 11(3), 477–488. 

https://doi.org/https://doi.org/10.15294/jpii.v11i3.30631 

Sari, L. H., & Mawardi. (2022). PBL BERBANTU MULTIMEDIA UNTUK 

MENINGKATKAN KEMAMPUAN BERPIKIR KRITIS PESERTA DIDIK 

SEKOLAH DASAR. Al-Mada: Jurnal Agama Sosisal Dan Budaya, 5(4), 525–535. 

https://doi.org/https://doi.org/10.31538/almada.v5i4.2789 

Su, T., Liu, J., Meng, L., Luo, Y., Ke, Q., & Xie, L. (2025). The effectiveness of problem-

based learning ( PBL ) in enhancing critical thinking skills in medical education : a 

systematic review and. Frontiers in Education, 10(June), 1–10. 

https://doi.org/10.3389/feduc.2025.1565556 

Susilawati, S., & Supriyatno, T. (2023). Problem-Based Learning model in improving 

critical thinking ability of elementary school students. Ad- Vances in Mobile 

https://journal.thamrin.ac.id/index.php/JPKMHthamrin/article/view/3636/2981


Jurnal Pemberdayaan Komunitas MH Thamrin 
Vol. 8 (1) Maret 2026 

p-ISSN: 2656-2847 e-ISSN: 2656-1018 

Hal : 346-364 

https://journal.thamrin.ac.id/index.php/JPKMHthamrin/article/view/3636/2981  364 

 

 

Learning Educational Researc, 3(1), 638–647. 

https://doi.org/https://doi.org/10.25082/AMLER.2023.01.013 

Wijnia, L., Noordzij, G., Arends, L. R., Rikers, R. M. J. P., & Loyens, S. M. M. (2024). 

The Effects of Problem‑Based, Project‑Based, and Case‑Based Learning on 

Students’ Motivation: a Meta‑Analysis. In Educational Psychology Review (Vol. 

36, Issue 1). Springer US. https://doi.org/https://doi.org/10.1007/s10648-024-

09864-3 

Yu, L., & Zin, Z. M. (2023). The critical thinking-oriented adaptations of problem-based 

learning models : a systematic review. Frontiers in Education, 8. 

https://doi.org/https://doi.org/10.3389/feduc.2023.1139987 

Yuliandari, R. N., & Anggraini, D. M. (2021). Teaching for Understanding Mathematics in 

Primary School. Proceedings of the International Conference on Engineering, 

Technology, 529(Iconetos 2020), 40–46. 

Zafrullah, Sembiring, Y. K., Ramadana, N., Gunawan, R. N., & Kusumawardhani, K. 

(2024). Research Trends on the Use of Artificial Intelligence in Educational 

Environments in Southeast Asia on Scopus Database : A Bibliometric Analysis ( 

2014-2024 ). INNOVATIVE: Journal Of Social Science Research, 4(5), 8972–

8989. https://doi.org/https://doi.org/10.31004/innovative.v4i5.15810 

Zafrullah, Z., Gunawan, R. N., Haidir, H., & Ramadhani, A. M. (2024). IMPLEMENTASI 

PENGGUNAAN KEMAMPUAN COMPUTATIONAL THINKING PADA 

SEKOLAH ANAK-ANAK: ANALISIS BIBLIOMETRIK (2014-2024). Journal 

Binagogik, 11(2), 201–224. 

https://ejournal.stkipbbm.ac.id/index.php/pgsd%0AIMPLEMENTASI 

Zafrullah, Z., Gunawan, R. N., Ramadana, N., Mutiara, E., & Nur, M. I. (2024). 

INSTRUMEN LITERASI NUMERASI BERBASIS KEMAMPUAN BERPIKIR 

KOMPUTASI PADA MATEMATIKA SMP : PEMBUKTIAN VALIDITAS ISI 

DENGAN AIKEN ’ S. Indo-MathEdu Intellectuals Journal, 5(5), 6177–6189. 

https://doi.org/http://doi.org/10.54373/imeij.v5i5.1962 

https://journal.thamrin.ac.id/index.php/JPKMHthamrin/article/view/3636/2981

