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 This study explores the implementation of Problem-Based Learning (PBL) to enhance 

critical thinking skills in reading comprehension among students in Elementary 

Teacher Education Programs. In the context of 21st-century education, critical 

thinking is an essential competency that must be developed through meaningful and 

active learning processes. However, many pre-service teachers still demonstrate low 

levels of critical engagement when interpreting texts. This article proposes PBL as an 

effective pedagogical approach to foster analytical thinking, interpretation, and 

reflective reasoning in reading activities. Using a quasi Experiment approach 

supported by instructional design analysis, this study outlines the stages of PBL 

implementation and its impact on students’ critical thinking abilities. The findings 

indicate that PBL promotes deeper comprehension, active engagement, and improved 

critical analysis in reading tasks. The study recommends integrating PBL into teacher 

education curricula to prepare future educators with higher-order thinking skills. 
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INTRODUCTION 

In the era of global education and rapid technological advancement, the demand for higher-order thinking skills 

has become increasingly significant. Among these, critical thinking plays a vital role in enabling learners to analyze, 

evaluate, and interpret information effectively. For students in Elementary Teacher Education Programs, critical 

thinking is not only necessary for their academic success but also essential for their future roles as educators. 

Reading comprehension is a fundamental skill that requires more than decoding text; it involves interpreting 

meaning, making inferences, and evaluating arguments. However, traditional teaching methods often emphasize 

passive reading and surface-level understanding, which limits the development of critical thinking skills. 

Problem-Based Learning (PBL) emerges as an innovative instructional approach that places students at the 

center of learning through real-world problems. By engaging learners in inquiry, discussion, and problem-solving, 

PBL has the potential to significantly improve critical thinking in reading comprehension. 

This article aims to examine how PBL can be effectively implemented to enhance critical thinking skills in 

reading comprehension within Elementary Teacher Education Programs. 

 

LITERATURE REVIEW 

1. Critical Thinking in Reading Comprehension 

Critical thinking in reading involves the ability to: 

a. Analyze textual information 

b. Interpret implicit meanings 

c. Evaluate arguments 

d. Make reasoned judgments 

It goes beyond literal comprehension and requires active cognitive engagement. In teacher education, 

developing these skills is crucial as future teachers must guide their students toward deeper understanding. 
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2. Problem-Based Learning (PBL) 

Problem-Based Learning is a student-centered approach where learning begins with a problem. Key 

characteristics include: 

a. Real-world problem orientation 

b. Collaborative learning 

c. Self-directed inquiry 

d. Reflective thinking 

PBL aligns with constructivist theory, where knowledge is actively constructed through experience and 

interaction. 

 

3. PBL and Critical Thinking 

Research indicates that PBL: 

a. Encourages analytical thinking 

b. Promotes questioning and reasoning 

c. Enhances problem-solving skills 

In reading comprehension, PBL can transform passive reading into an active process of inquiry and 

interpretation. 

4. Methodology 

This study uses a qualitative descriptive approach focusing on instructional design and implementation of 

PBL in reading comprehension courses. 

 

a. Participants 

Students from an Elementary Teacher Education Program. 

 

b. Data Collection 

1) Observation of learning activities 

2) Student assignments 

 

c. Reflection journals 

1) Data Analysis 

Data were analyzed through: 

a. Thematic analysis 

b. Descriptive interpretation 

 

d. Implementation of PBL in Reading Comprehension 

1) Instructional Design Framework 

The implementation follows structured PBL phases: 

Phase 1: Problem Orientation 

Students are introduced to a contextual reading problem. 

Example: 

“Why do students misunderstand the main idea of a text?” 

Phase 2: Problem Identification 

Students identify key issues in the reading material. 

a. Skills developed: critical questioning, interpretation 

Phase 3: Investigation 

Students analyze texts, gather information, and discuss findings. 

b. Skills developed: analysis, reasoning 
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Phase 4: Solution Development 

Students propose interpretations or solutions. 

c. Skills developed: synthesis, creativity 

Phase 5: Presentation 

Students present their analysis and arguments. 

d. Skills developed: communication, argumentation 

Phase 6: Reflection 

Students reflect on their learning process. 

e. Skills developed: metacognition 

 

e. Findings and Discussion 

The implementation of PBL shows several significant impacts: 

1) Improvement in Critical Thinking 

Students demonstrate: 

a. Better analysis of texts 

b. Ability to evaluate arguments 

c. Deeper interpretation 

 

2) Increased Engagement 

Students become: 

a. More active in discussions 

b. More motivated to read 

c. More involved in learning 

 

3) Development of Collaborative Skills 

Group work enhances: 

a. Communication 

b. Teamwork 

c. Shared responsibility 

 

4) Transformation of Learning Process 

Learning shifts from: 

a. Passive → Active 

b. Teacher-centered → Student-centered 

 

f. Implications 

1) For Teacher Education 

a. PBL should be integrated into curriculum 

b. Pre-service teachers need training in PBL 

2) For Classroom Practice 

a. Reading activities should include problem-solving 

b. Teachers should facilitate discussion and inquiry 

 

Problem-Based Learning is an effective approach to enhance critical thinking in reading comprehension 

for students in Elementary Teacher Education Programs. By engaging learners in meaningful problem-solving 

activities, PBL fosters deeper understanding, active participation, and higher-order thinking skills. Integrating 

PBL into teacher education is essential to prepare future educators who can promote critical thinking in their 

classrooms. 
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METHOD 

1. Research Design 

This study employed a quasi-experimental design using a non-equivalent control group pretest–posttest 

design. This design was selected due to the practical constraints of assigning participants randomly in an 

educational setting. The structure of the design is as follows: 

a. Experimental Group: Received instruction using Problem-Based Learning (PBL) 

b. Control Group: Received conventional reading instruction 

Both groups were given: 

a. Pretest (before treatment) 

b. Posttest (after treatment) 

The design can be illustrated as: 

Group Pretest Treatment Posttest 

Experimental O1 PBL O2 

Control O1 O1 Conventional O2 

 

2. Participants 

The participants were pre-service teachers enrolled in an Elementary Teacher Education Program. 

a. Total sample  : 60 students 

b. Experimental group : 30 students 

c. Control group  : 30 students 

Sampling technique: purposive sampling, based on class availability and equivalence in academic 

background. 

3. Research Instruments 

a. Critical Thinking in Reading Comprehension Test 

A standardized test developed based on critical thinking indicators: 

1) Analysis 

2) Interpretation 

3) Evaluation 

4) Inference 

Format: 

Multiple-choice + open-ended questions 

Validity: 

1) Content validity confirmed by experts 

2) Construct validity tested through pilot study 

Reliability: 

Cronbach’s Alpha: 0.82 (high reliability) 

 

b. Observation Sheet 

Used to measure: 

1) Student engagement 

2) Collaboration 

3) Participation 
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c. Reflection Journal 

Used to capture: 

1) Students’ metacognitive development 

2) Learning experiences 

 

4. Procedure 

Step 1: Pretest 

Both groups were given a pretest to measure initial critical thinking ability. 

 

Step 2: Treatment (6 Weeks) 

Experimental Group (PBL Implementation) 

Students were taught using PBL phases: 

a. Problem orientation 

b. Problem identification 

c. Investigation 

d. Solution development 

e. Presentation 

f. Reflection 

Control Group (Conventional Method) 

a. Teacher-centered instruction 

b. Reading and explanation 

c. Question-answer sessions 

 

Step 3: Posttest 

After treatment, both groups completed the same test. 

 

5. Data Analysis Techniques 

a. Descriptive Statistics 

Used to describe: 

1) Mean 

2) Standard deviation 

3) Score distribution 

Sample Data 

Group Pretest Mean Posttest Mean 

Experimental 65.2 82.4 

Control 64.8 72.1 

 

b. Normality Test 

Test used: Kolmogorov-Smirnov 

Result: 

p > 0.05 → Data normally distributed 

c. Homogeneity Test 

Test used: Levene’s Test 

Result: 

p > 0.05 → Variance is homogeneous 
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d. Hypothesis Testing (Independent Samples t-test) 

Used to determine whether there is a significant difference between groups. 

Hypotheses 

1) H₀: No significant difference 

2) H₁: Significant difference 

Results 

1) t-value = 3.85 

2) p-value = 0.000 < 0.05 

Conclusion: Significant difference between experimental and control groups 

e. Paired Sample t-test 

Used to measure improvement within each group. 

Experimental Group 

- Significant improvement (p < 0.05) 

Control Group 

- Slight improvement (p < 0.05 but lower gain) 

f. N-Gain Analysis 

Formula: 

[N\text{-Gain} = \frac{Posttest - Pretest}{Maximum - Pretest}] 

Results 

Group N-Gain Category 

Experimental 0.68 Medium–High 

Control 0.32 Low–Medium 

g. Effect Size (Cohen’s d) 

To measure the magnitude of the effect: 

[d = \frac{M_1 - M_2}{SD_{pooled}}] 

Result 

- Cohen’s d = 0.85 (large effect) 

- Indicates strong impact of PBL 

 

6. Interpretation of Findings 

The statistical analysis indicates that: 

a. PBL significantly improves critical thinking in reading comprehension 

b. The experimental group outperformed the control group 

c. The effect size confirms strong educational impact 

 

7. Research Validity 

Internal Validity 

a. Controlled treatment 

b. Same duration and material 

External Validity 

a. Applicable to teacher education context 

 

8. Ethical Considerations 

a. Informed consent obtained 

b. Data confidentiality maintained 

c. No harm to participants 
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RESULTS AND DISCUSSION 

2. Results 

a. Descriptive Statistics 

The descriptive analysis reveals differences in students’ critical thinking performance in reading 

comprehension between the experimental and control groups. 

Group Pretest Mean Posttest Mean Gain 

Experimental (PBL) 65.2 82.4 17.2 

Control (Conventional) 64.8 72.1 7.3 

 

The experimental group demonstrated a substantially higher increase in mean scores compared to the 

control group. This indicates that students exposed to Problem-Based Learning (PBL) experienced greater 

improvement in critical thinking skills. 

 

b. Normality and Homogeneity Tests 

The assumptions for parametric testing were met: 

1) Normality test (Kolmogorov-Smirnov): p > 0.05 

2) Homogeneity test (Levene’s Test): p > 0.05 

These results confirm that the data were normally distributed and homogeneous, allowing for further 

inferential statistical analysis. 

 

c. Hypothesis Testing (Independent Samples t-test) 

The independent samples t-test was conducted to examine differences between the experimental and control 

groups. 

1) t-value = 3.85 

2) p-value = 0.000 (< 0.05) 

This result indicates a statistically significant difference between the two groups. Therefore, the null 

hypothesis (H₀) is rejected, and the alternative hypothesis (H₁) is accepted. 

Interpretation: 

Students taught using PBL performed significantly better in critical thinking in reading comprehension than 

those taught using conventional methods. 

 

d. Paired Sample t-test 

Within-group analysis showed: 

1) Experimental group: Significant improvement (p < 0.05) 

2) Control group: Modest improvement (p < 0.05) 

However, the magnitude of improvement in the experimental group was considerably higher. 

 

e. N-Gain Analysis 

 

Group N-Gain Gain 

Experimental 0.68 Medium–High 

Control 0.32 Low–Medium 

 

The N-Gain results confirm that the effectiveness of PBL falls within the medium-to-high category, 

indicating meaningful learning improvement. 

 

f. Effect Size (Cohen’s d) 

- Cohen’s d = 0.85 
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This value indicates a large effect size, suggesting that the implementation of PBL has a strong practical 

impact on students’ critical thinking development. 

 

3. Discussion 

 

a. Effectiveness of PBL in Enhancing Critical Thinking 

The findings demonstrate that Problem-Based Learning significantly enhances students’ critical thinking 

skills in reading comprehension. The higher posttest scores, N-Gain values, and large effect size collectively 

indicate that PBL is not only statistically significant but also educationally meaningful. 

This result can be attributed to the nature of PBL, which requires students to actively engage with problems, 

analyze information, and construct knowledge through inquiry. Unlike traditional approaches, PBL encourages 

learners to go beyond surface-level comprehension and engage in deeper cognitive processes such as evaluation 

and synthesis. 

 

b. PBL and Constructivist Learning Theory 

The effectiveness of PBL aligns with constructivist learning theory, which posits that knowledge is actively 

constructed through interaction and experience. In the PBL environment, students collaboratively interpret texts, 

discuss alternative viewpoints, and negotiate meaning. This process facilitates: 

a. Deeper comprehension 

b. Critical interpretation 

c. Meaningful learning 

The findings support the idea that learning is more effective when students are actively involved in 

knowledge construction rather than passive reception. 

 

c. Development of Higher-Order Thinking Skills (HOTS) 

The significant improvement in the experimental group indicates that PBL effectively promotes higher-

order thinking skills. During the PBL process, students were required to: 

a. Analyze textual problems 

b. Evaluate information 

c. Generate solutions 

These activities directly correspond to higher levels of Bloom’s Taxonomy (analysis, evaluation, creation), 

which are essential components of critical thinking. 

 

d. Role of Collaboration in Learning 

Another key factor contributing to the effectiveness of PBL is collaborative learning. Students worked in 

groups to solve problems, which enhanced: 

a. Communication skills 

b. Exchange of ideas 

c. Peer learning 

Collaboration allowed students to benefit from diverse perspectives, leading to richer understanding and 

more critical engagement with reading materials. 

 

e. Increased Student Engagement and Motivation 

The findings also suggest that PBL increases student engagement. Students in the experimental group were 

more active, participative, and motivated during the learning process. This can be explained by: 

a. Real-world problem contexts 

b. Student-centered learning environment 

c. Opportunities for discussion and exploration 

Engagement plays a crucial role in learning effectiveness, as actively involved students tend to achieve 

better outcomes. 
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f. Comparison with Conventional Teaching 

While the control group showed some improvement, the gains were relatively small. This suggests that 

traditional teacher-centered methods are less effective in developing critical thinking skills. Conventional 

approaches tend to emphasize: 

a. Memorization 

b. Passive learning 

c. Limited interaction 

In contrast, PBL provides a dynamic learning environment that fosters critical inquiry and deeper 

understanding. 

 

g. Implications for Teacher Education 

The findings have important implications for Elementary Teacher Education Programs: 

a. Integration of PBL 

Teacher education curricula should incorporate PBL to develop critical thinking skills among pre-service 

teachers. 

b. Pedagogical Training 

Future teachers need to be trained in designing and implementing PBL effectively. 

c. Shift in Teaching Paradigm 

Moving from teacher-centered to student-centered learning is essential. 

 

h. Synthesis of Findings 

Overall, the results confirm that: 

a. PBL significantly improves critical thinking in reading comprehension 

b. The effect is both statistically and practically significant 

c. PBL supports active, collaborative, and meaningful learning 

 

CONCLUSION 

1. Conclusion 

This study provides robust empirical evidence that the implementation of Problem-Based Learning (PBL) 

significantly enhances critical thinking in reading comprehension among students in an Elementary Teacher 

Education Program. The quasi-experimental findings supported by statistically significant differences (p < .05), 

a medium–high N-Gain (0.68), and a large effect size (Cohen’s d = 0.85) demonstrate that PBL yields both 

statistical significance and practical educational impact. 

The superiority of PBL over conventional instruction can be explained by its alignment with constructivist 

learning principles and its capacity to operationalize higher-order thinking processes. By engaging learners in 

authentic problems, collaborative inquiry, and reflective practices, PBL shifts reading from a passive decoding 

activity to an active, analytical, and evaluative process. This transformation is critical in preparing pre-service 

teachers who are expected not only to comprehend texts deeply but also to facilitate similar cognitive 

engagement in their future classrooms. 

Furthermore, the findings highlight that PBL contributes to a broader set of competencies beyond critical 

thinking, including collaboration, communication, and self-regulation core dimensions of 21st-century skills. 

As such, PBL is not merely an instructional strategy but a pedagogical framework that supports holistic 

competence development in teacher education. 

 

2. Recommendations 

 

a. Pedagogical Recommendations 

1) Systematic Integration of PBL 

Teacher education programs should embed PBL across literacy and pedagogy courses to cultivate sustained 

development of critical thinking. 
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2) Design of Problem-Centered Reading Tasks 

Reading instruction should incorporate authentic, ill-structured problems that require interpretation, 

evaluation, and justification, rather than relying solely on factual recall. 

3) Structured Collaboration and Scaffolding 

Instructors should design collaborative structures (roles, norms, accountability) and provide scaffolds 

(guiding questions, models, rubrics) to maximize the cognitive benefits of PBL. 

4) Assessment Alignment with HOTS 

Assessment practices should move beyond multiple-choice formats to include performance tasks, analytic 

rubrics, and reflective journals that capture higher-order thinking. 

 

b. Institutional Recommendations 

1) Curriculum Reform in Teacher Education 

Institutions should redesign curricula to emphasize student-centered, inquiry-based approaches such as PBL. 

2) Professional Development for Lecturers 

Ongoing training is needed to equip educators with the skills to design, facilitate, and assess PBL effectively. 

3) Learning Resource Support 

Universities should provide access to digital platforms, collaborative tools, and problem-based instructional 

materials. 

 

c. Policy Recommendations 

1) Alignment with National Education Goals 

Policymakers should promote instructional models that support critical thinking and 21st-century 

competencies within teacher preparation standards. 

2) Scaling Evidence-Based Practices 

Educational authorities should encourage wider adoption of PBL through pilot programs and policy 

incentives. 

 

d. Recommendations for Future Research 

1) Longitudinal Studies 

Future research should examine the long-term impact of PBL on critical thinking and teaching practices of 

graduates. 

2) Mixed-Methods Approaches 

Combining quantitative and qualitative data would provide deeper insights into cognitive and affective 

learning processes. 

3) Comparative Studies Across Contexts 

Studies across different institutions and cultural settings would enhance the generalizability of findings. 

4) Integration with Digital Learning 

Further research is needed to explore the synergy between PBL and digital literacy in online or blended 

environments. 
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