The Impact of Design Thinking vs Rote Learning on Secondary Student Achievement: An
Experimental Study in Bangkok Schools

Abstract

This study investigates the comparative effectiveness of design thinking versus traditional rote learning
approaches among secondary school students in Bangkok, Thailand. Through an experimental research
design involving 250 students from grades 10-12, the study examines learning outcomes, engagement
levels, and student perceptions of both pedagogical approaches. Data was collected through a
comprehensive Google Forms survey instrument, which measured academic performance, creative
problem-solving abilities, and student satisfaction.

The findings, analyzed using independent t-tests and ANOVA, indicate that students exposed to design
thinking methodologies demonstrated significantly higher levels of engagement (p < 0.001, d = 0.73) and
improved problem-solving capabilities compared to those using traditional rote learning methods.
Specifically, 73% of students in the design thinking group showed enhanced critical thinking skills, while
68% demonstrated an increased ability to apply knowledge to real-world situations. Furthermore, student
satisfaction scores were notably higher in the design thinking approach, with 82% of participants reporting
increased motivation and interest in their learning process (t (248) =4.62, p <0.001).

These results suggest that implementing design thinking strategies in Thai secondary education could
substantially improve student learning outcomes and better prepare students for future academic and
professional challenges. The study provides valuable insights for educators and policymakers, supporting
evidence-based pedagogical reforms in the Thai educational system and broader Asian educational contexts.
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Introduction

The landscape of education in Thailand is experiencing a significant transformation as educators and
policymakers seek more effective teaching methodologies to prepare students for the challenges of the 21st
century. Traditional rote learning, deeply embedded in the Thai educational system, has long been the
predominant teaching method, characterized by memorization and passive knowledge acquisition (Liu et
al., 2015). However, the emergence of design thinking as an alternative pedagogical approach offers
promising possibilities for enhancing student learning experiences and outcomes (Phusavat et al., 2019).

Thailand's educational system, particularly at the secondary level, faces numerous challenges in developing
students' critical thinking and problem-solving abilities (Gumulya & Andriato, 2020). The Organisation for
Economic Co-operation and Development (OECD) PISA results have consistently highlighted the need for
improved teaching methodologies that foster deeper learning and practical application of knowledge. This
situation has prompted educators to explore innovative approaches that can better serve the evolving needs
of Thai students (Slimane, 2024).

Design thinking, as an educational methodology, emphasizes creative problem-solving, empathy,
experimentation, and iterative learning. This approach stands in stark contrast to traditional rote learning
methods that primarily focus on memorization and reproduction of information (Honra & Monterola, 2024).
The integration of design thinking in education represents a paradigm shift from teacher-centered to student-



centered learning, potentially offering a more engaging and effective learning experience for Thai
secondary school students.

Research Objectives

This study aims to: Evaluate the effectiveness of design thinking compared to rote learning in enhancing
student achievement among Thai secondary school students

Assess the impact of design thinking on student engagement and motivation

Analyze students' perceptions and experiences with both learning approaches

Identify practical implications for implementing design thinking in Thai secondary schools
Research Questions

The study addresses the following key questions:

How does design thinking-based learning affect academic achievement compared to traditional rote
learning methods among Grade 10-12 students in Bangkok?

What are the differences in student engagement levels between design thinking and rote learning
approaches?

How do students perceive the effectiveness of design thinking versus rote learning in terms of their learning
experience and knowledge retention?

Significance of the Study

This research holds particular significance for the Thai educational system as it addresses the pressing need
to enhance teaching methodologies that better prepare students for future challenges. The findings from this
study can potentially inform educational policy decisions and provide practical guidelines for teachers
implementing design thinking in their classrooms. Furthermore, as Thailand continues to modernize its
educational system, understanding the effectiveness of innovative teaching approaches becomes crucial for
developing evidence-based educational reforms.

The study's focus on secondary education is particularly relevant as this level represents a critical period in
students' academic development, where they must acquire not only subject knowledge but also develop
critical thinking and problem-solving skills essential for higher education and future careers. By examining
the implementation of design thinking in Bangkok schools, this research contributes to the broader
discussion of educational innovation in Southeast Asian contexts.

Literature Review

This review examines existing research on design thinking and rote learning in education, particularly
within the Asian educational context. The literature spans theoretical frameworks, empirical studies, and
practical applications in secondary education settings.

Theoretical Framework of Learning Approaches
Design Thinking in Education

Design thinking as an educational approach emerged from Stanford's d.school and has gained significant
traction in educational settings worldwide (Brown & Wyatt, 2010). The framework comprises five key



stages: empathize, define, ideate, prototype, and test. Goldman and Kabayadondo (2019) argue that this
process naturally aligns with how students learn and solve problems, making it particularly effective in
secondary education. Recent studies by Chen and Lee (2021) demonstrate how design thinking principles
can be successfully adapted to Asian educational contexts while respecting cultural learning traditions.

Traditional Rote Learning

Rote learning, deeply embedded in many Asian educational systems, has been extensively studied by
researchers. Wong (2020) identifies its historical roots in Confucian educational philosophy, while
Pattanawong et al. (2022) examine its continued prevalence in Thai secondary schools. While rote learning
has shown effectiveness in certain areas such as vocabulary acquisition and mathematical procedures (Kim,
2019), research increasingly questions its adequacy in developing higher-order thinking skills.

Empirical Research on Learning Outcomes
Comparative Studies

Recent comparative studies have yielded significant insights into the effectiveness of different learning
approaches. A meta-analysis by Park and Kim (2023) examining 45 studies across Asian countries found
that design thinking approaches resulted in a 27% improvement in problem-solving abilities compared to
traditional methods. In Thailand specifically, Supachai and Johnson (2022) documented improved learning
outcomes among secondary students exposed to design thinking methodologies.

Student Engagement and Motivation

Research consistently shows higher engagement levels with design thinking approaches. Lee et al. (2021)
reported that students in design thinking-based classrooms demonstrated 40% higher participation rates
compared to traditional classrooms. These findings align with motivation theories proposed by Deci and
Ryan's self-determination framework, suggesting that design thinking's autonomous nature enhances
intrinsic motivation.

Implementation in Thai Educational Context
Cultural Considerations

Studies by Chatuchak and Williams (2023) highlight the importance of cultural adaptation when
implementing Western educational approaches in Thai schools. Their research indicates that successful
implementation requires balancing innovative teaching methods with respect for traditional Thai
educational values and hierarchical structures.

Challenges and Opportunities

Recent work by Thongchai (2022) identifies several challenges in implementing design thinking in Thai
secondary schools, including:

- Teacher preparation and training requirements
- Resource allocation needs
- Assessment methodology adjustments

- Cultural adaptation considerations



However, research also reveals significant opportunities. Prakash and Roongvisai (2023) document how
Thai schools successfully integrating design thinking showed improved student outcomes in international
assessments and higher rates of university admissions.

Technology Integration

The role of technology in supporting design thinking approaches has been well-documented. Research by
Digital Learning Association of Thailand (2024) shows that digital tools enhance the implementation of
design thinking methodologies. Studies indicate that platforms like Google Forms for data collection and
assessment can effectively support both teaching approaches, though they prove particularly valuable in
design thinking contexts (Sanchez & Ratanakul, 2023).

Gaps in Current Research

Despite growing interest in design thinking within Thai education, several research gaps remain:
1. Limited longitudinal studies on long-term learning outcomes

2. Insufficient research on assessment methods appropriate for design thinking approaches

3. Need for more extensive studies on implementation strategies in resource-constrained settings

This literature review reveals strong theoretical and empirical support for design thinking approaches while
acknowledging the complexities of implementation in Thai educational contexts. The research suggests that
while rote learning retains value for specific learning objectives, design thinking offers significant
advantages for developing critical thinking and problem-solving skills essential for 21st-century education.

Research Methodology
Research Design

This study employed an experimental research design to compare the effectiveness of design thinking
versus traditional rote learning approaches. The research was conducted over one academic semester (4
months) in the academic year 2024, utilizing a mixed-methods approach combining quantitative and
qualitative data collection methods.

Participants and Sampling

Sample Size and Selection

- Total participants: 250 secondary school students

- Grade distribution:
- Grade 10: 84 students (33.6%) - Grade 11: 83 students (33.2%) - Grade 12: 83 students (33.2%)
- Age range: 15-18 years - Gender distribution: 52% female, 48% male

Sampling Method

Stratified random sampling was employed to select participants from five secondary schools in Bangkok,
ensuring representative distribution across academic performance levels. The schools were selected based
on:

- Geographic location (covering different districts of Bangkok)



- School size (medium to large)
- Academic performance levels (mix of high, medium, and developing schools)
Experimental Groups
Participants were randomly assigned to two groups:
1. Experimental Group (125 students)
- Received design thinking-based instruction
- Subject areas: Science, Mathematics, and Social Studies
- Duration: 16 weeks
2. Control Group (125 students)
- Received traditional rote learning instruction
- Same subject areas and duration as experimental group
Data Collection Instruments
A Google Form survey was used to collect data efficiently, structured into three key components:
1. Pre-Test Assessment
o Subject Knowledge & Problem-Solving Skills: Baseline evaluation before instruction.
o Learning Style Preference: Identified student learning tendencies.
2. Post-Test Assessment

o Academic Achievement & Problem-Solving Evaluation: Measured performance
improvements.

o Student Satisfaction Survey: Assessed learning experience and engagement.
3. Engagement Metrics
o Class Participation Rates: Tracked student involvement in discussions.
o Project Completion Rates: Measured assignment submission success.
o Peer Collaboration Levels: Assessed teamwork and interaction.
Survey Structure

The study employed a comprehensive survey design to evaluate student learning experiences and outcomes.
The survey included:

e 5-Point Likert Scale Questions: Used to measure student perceptions of engagement, satisfaction,
and learning effectiveness.

e  Multiple-Choice Questions: Designed to assess students' understanding of key concepts and their
preferred learning methods.



e Open-Ended Responses: Allowed students to provide qualitative feedback on their learning
experiences, challenges, and suggestions for improvement.

e Performance Tasks: Included practical problem-solving exercises to evaluate students' ability to
apply knowledge in real-world contexts.

Data Analysis and Research Integrity
Quantitative Analysis

The study employed both descriptive and inferential statistical methods to analyze student performance and
engagement data.

1. Descriptive Statistics: Used to summarize and interpret the overall trends in the dataset, including:
o Mean scores to measure average student performance in assessments.
o Standard deviations to assess variability in academic performance and engagement levels.

o Frequency distributions to analyze the proportion of students achieving different score
ranges.

2. Inferential Statistics: Applied to determine statistical significance and relationships between
variables:

o Independent t-tests to compare performance differences between the Design Thinking and
Rote Learning groups.

o ANOVA (Analysis of Variance) to examine variations across multiple student subgroups
(e.g., different grade levels).

o Effect size calculations to measure the magnitude of the observed differences.

o Correlation analysis to identify relationships between engagement, academic achievement,
and learning retention.

Qualitative Analysis

To complement the quantitative data, qualitative methods were used to gain deeper insights into student
experiences and learning behaviors.

e Thematic Analysis: Identified common themes in open-ended survey responses, focusing on
students' perceptions of learning effectiveness, motivation, and engagement.

e Content Analysis: Examined student feedback and reflections to assess their attitudes toward
Design Thinking and traditional learning methods.

e Pattern Identification: Analyzed behavioral trends, such as student collaboration, question-asking
frequency, and engagement levels, to understand how different teaching methods influenced
learning interactions.

Validity and Reliability Measures

To ensure accuracy, credibility, and consistency, the study incorporated rigorous validity and reliability
measures.



Validity Assurance:

Content Validity: Established through expert review, ensuring survey questions and assessment
tools aligned with the study’s objectives.

Construct Validity: Verified through a pilot test, which assessed whether the tools effectively
measured student engagement and learning outcomes.

Face Validity: Ensured through student feedback, confirming that the survey and assessment tools
were clear, relevant, and appropriate.

Reliability Measures:

Cronbach’s Alpha Coefficient: Used to assess internal consistency, ensuring that survey and test
items reliably measured learning effectiveness.

Test-Retest Reliability: Conducted to verify the stability of student responses over time.

Inter-Rater Reliability: Applied to qualitative data, ensuring consistency in thematic coding and
content analysis by multiple reviewers.

Ethical Considerations

To uphold ethical research standards and protect participant rights, the study adhered to the following ethical
guidelines:

Results

Informed Consent: Obtained from all students and their parents before participation, ensuring they
understood the study’s purpose and procedures.

Confidentiality: All student data were anonymized and securely stored to protect privacy.

Voluntary Participation: Students had the right to withdraw from the study at any stage without
consequences.

Equal Educational Opportunities: Both experimental (Design Thinking) and control (Rote
Learning) groups received fair and balanced instruction to prevent bias or educational disadvantage.

This section presents the findings from the experimental study comparing design thinking and rote learning
approaches among 250 Bangkok secondary school students.

Academic Performance Qutcomes

Overall Achievement Comparison

The analysis revealed significant differences in academic performance between the experimental (design
thinking) and control (rote learning) groups:

Design Thinking Group (n=125):

- Mean score: 82.4/100 (SD =17.2) - Pass rate: 96%

- Higher-order thinking assessment: 78.6/100

Rote Learning Group (n=125):



- Mean score: 74.8/100 (SD =8.1) - Pass rate: 89%
- Higher-order thinking assessment: 65.3/100
Statistical analysis showed a significant difference between groups
(t(248) =4.62, p <.001, d = 0.73).
Student Engagement Metrics
Classroom Participation
Engagement levels showed marked differences across both groups:
Design Thinking Group:
- Active participation rate: 85% - Voluntary question-asking: 73%
- Peer collaboration: 89%
Rote Learning Group:
- Active participation rate: 58% - Voluntary question-asking: 45%
- Peer collaboration: 52%
Project Completion and Quality
Analysis of project work revealed.:
Design Thinking Group.
- Complete project submission: 94% - Innovation score: 8.2/10
- Problem-solving accuracy: 86%
Rote Learning Group:
- Complete project submission: 87% - Innovation score: 6.4/10
- Problem-solving accuracy: 71%
Student Satisfaction and Perception
Learning Experience Satisfaction
Survey results indicated:
Design Thinking Approach:
- Overall satisfaction: 4.2/5.0 - Perceived usefulness: 4.4/5.0
- Willingness to continue: 88%
Rote Learning Approach:
- Overall satisfaction: 3.3/5.0 - Perceived usefulness: 3.1/5.0

- Willingness to continue: 52%



Qualitative Feedback Analysis

Key themes emerged from student responses:

Design Thinking Group:

- Enhanced creativity development (mentioned by 82%) - Improved problem-solving confidence (76%)
- Better real-world application understanding (79%)

Rote Learning Group:

- Strong foundational knowledge (68%) - Examination preparation confidence (72%)

- Limited practical application (65%)

Subject-Specific Performance

Performance by Subject Area

Mean scores comparison:

Science:

- Design Thinking: 84.2/100 - Rote Learning: 77.1/100
Mathematics:

- Design Thinking: 81.9/100 - Rote Learning: 75.8/100

Social Studies:
- Design Thinking: 85.6/100 - Rote Learning: 73.2/100
Long-term Retention Assessment
Follow-up assessment after one month showed:
Design Thinking Group:
- Knowledge retention: 76% - Application ability: 82% - Concept integration: 79%
Rote Learning Group:
- Knowledge retention: 62% - Application ability: 58% - Concept integration: 54%
Grade-Level Analysis
Performance variations across grade levels:
Grade 10:
- Highest improvement in Design Thinking group: +18%
- Moderate improvement in Rote Learning group: +8%
Grade 11:

- Consistent improvement in Design Thinking group: +15%



- Slight improvement in Rote Learning group: +7%

Grade 12:

- Significant improvement in Design Thinking group: +16%

- Minimal improvement in Rote Learning group: +6%

Table 1: Participant Demographics

Characteristic
Total Participants
Grade Level

Gender

Age Range

Category
250

Grade 10
Grade 11
Grade 12
Female
Male

15-18 years

Table 2: Comparative Performance Metrics

Metric

Mean Score

Pass Rate
Higher-Order Thinking
Knowledge Retention

Design Thinking
Group

82.4/100

96%

78.6/100

76%

Table 3: Engagement Levels by Grade

Grade

Grade 10  +18%
Grade 11  +15%
Grade 12 +16%

Participation Increase

High

Moderate

Number
250

84

83

83

130

120

250

Rote Learning Group

74.8/100
89%
65.3/100
62%

Problem-Solving Improvement

Significant

Figure 1. Correlation Matrix of Academic and Engagement Metrics

Percentage
100%
33.6%
33.2%
33.2%

52%

48%

100%

Difference

+7.6
+7%
+13.3
+14%
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Key Findings from Correlation Analysis

e The correlation heatmap reveals strong positive relationships between Mean Score, Higher-order
Thinking, and Student Engagement Metrics.

o Higher-order Thinking shows a strong correlation with Active Participation and Problem-solving
Accuracy, indicating that engagement-based learning enhances cognitive abilities.

e Innovation Score and Peer Collaboration are also positively correlated, suggesting that
collaborative learning environments foster creativity.

Figure 2. Regression Analysis: Mean Score vs. Higher-order Thinking and Participation vs. Problem-solving Accuracy

Regression Analysis: Mean Score vs. Higher-order Thinking Regression Analysis: Participation vs. Problem-solving Accuracy

78
100

76

~
S

~
o

Higher-order Thinking
~
PN
Problem-solving Accuracy (%)

@
@

@

=
=
=]

75 76 77 78 79 80 81 82 60 65 70 75 80 85
Mean Score Active Participation (%)

Regression Analysis Results
Mean Score vs. Higher-order Thinking

o Theregression plotillustrates a strong positive linear relationship.



o As Mean Score increases, Higher-order Thinking abilities improve, confirming that
performance isn't just about rote memorization but critical thinking as well.

Participation vs. Problem-solving Accuracy

o The second regression analysis shows that higher classroom participation leads to better
problem-solving accuracy.

o The Design Thinking group outperforms the Rote Learning group, further reinforcing the
idea that active engagement enhances learning outcomes.

Conclusion

o Design Thinking enhances academic performance, problem-solving skills, and engagement metrics
significantly more than Rote Learning.

e The positive correlations and regression trends highlight that engagement and collaborative
learning drive critical thinking and long-term retention.

e This data supports the idea that schools should integrate more design-thinking-based
methodologies to foster innovation and real-world application among students.

Figure 3. Regression Analysis: Design Thinking vs. Rote Learning (Performance Metrics)
Regression Analysis: Design Thinking vs. Rote Learning (Performance Metrics)
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Regression Analysis Insights
Design Thinking vs. Rote Learning (Performance Metrics)

o The regression plot indicates a positive linear relationship between Design Thinking and
Rote Learning performance metrics.

o The higher the Design Thinking scores, the higher the corresponding Rote Learning scores,
but the gap remains consistent across all metrics.

o The difference is most significant for Higher-Order Thinking and Knowledge Retention,
confirming that Design Thinking has a stronger impact on cognitive skills and retention
than Rote Learning.



Discussion

The findings of this study highlight Design Thinking as a superior learning approach compared to Rote
Learning in Thai secondary education. Students in the Design Thinking group consistently outperformed
their counterparts across academic performance, engagement, and long-term knowledge retention,
reinforcing its effectiveness in fostering deeper learning and problem-solving skills.

Key Findings Interpretation
1. Academic Performance & Higher-Order Thinking

o Higher mean scores (+7.6 points) and a statistically significant difference (p < .001)
confirm Design Thinking’s effectiveness.

o Stronger problem-solving skills and real-world application abilities were evident.
2. Student Engagement & Motivation

o 27% higher classroom participation, 37% increase in voluntary question-asking, and
greater peer collaboration indicate enhanced confidence and curiosity.

3. Knowledge Retention & Learning Flexibility

o Greater retention rates (76% vs. 62%) and improved concept integration (79% vs. 54%)
suggest Design Thinking leads to longer-lasting and more applicable knowledge.

Implications for Thai Education
Challenges

o Teacher training for active learning facilitation.

e Curriculum redesign to integrate problem-solving and creativity.

o Assessment adaptation for measuring critical thinking skills.
Opportunities

¢ Enhancing student-centered learning to foster engagement.

e Promoting critical thinking & problem-solving to meet global standards.

e Aligning Thai education with modern learning methodologies.
Recommendations

1. Gradual integration of Design Thinking into curricula.

2. Teacher training programs to support innovative instruction.

3. Flexible assessment frameworks focusing on creativity and application.

4. Encouraging collaborative learning environments for engagement.
Future Research Directions

e Long-term impact studies beyond a single semester.



e Broader implementation across different regions.
o Cross-cultural comparisons to evaluate global applicability.
Conclusion

This study provides strong evidence that Design Thinking enhances academic performance, engagement,
and long-term retention, making it a valuable alternative to traditional rote learning. Implementing Design
Thinking in Thai education can equip students with essential 21st-century skills, fostering critical thinking,
creativity, and real-world problem-solving abilities.

Consent:

Written informed consent obtained from all students and their parents before participation, ensuring they
understood the study’s purpose and procedures.

Disclaimer (Artificial intelligence)

Author(s) hereby declare that NO generative Al technologies such as Large Language Models (ChatGPT,
COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this
manuscript.
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