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Abstract:

Background: The integration of Buddhist principles in modern education has gained
increasing attention as educational institutions seek innovative approaches to enhance
cognitive competencies. Yonisomanasikara, meaning "systematic attention" or "reasoned
attention," represents a fundamental Buddhist cognitive principle that emphasizes methodical
thinking and deep understanding of phenomena through cause-and-effect analysis.

Purpose: This research and development study investigates the effectiveness of
implementing Yonisomanasikara Dhamma principles in enhancing analytical thinking
competency among students at Chaiyaphum Sangha College in Northeast Thailand. The study
aims to develop, implement, and evaluate learning management strategies based on these
principles.

Methods: A mixed-methods research and development approach was employed,
involving 380 undergraduate students selected through stratified random sampling and 25
faculty members chosen through purposive sampling. Data collection utilized pre-test and
post-test assessments, questionnaires, semi-structured interviews, and classroom observations.
Statistical analyses included descriptive statistics, paired t-tests, ANOVA, and Pearson
correlation analysis.

Results: The implementation of Yonisomanasikara principles significantly enhanced
students' analytical thinking competency, with mean scores increasing from 2.45 (SD = 0.62)
to 4.12 (SD = 0.48) on a 5-point scale (t =-42.87, p < 0.001, Cohen's d = 3.12). Problem-
based learning activities incorporating these principles showed the highest effectiveness (n? =
0.74), followed by reflective discussions (n? = 0.68) and critical questioning techniques (n? =
0.61). Qualitative findings revealed improved student engagement, deeper analytical
reasoning, and enhanced metacognitive awareness.

'Article info: Received: 06 January 2024; Revised: 13 June 2024; Accepted: 16 November 2024

Journal Homepage: https://s019.tci-thaijo.org/index.php/IME


mailto:benben25354567@gmail.com

21

Insight into Modern Education
ISSN: 3057-0050 (Online), Vol 2 No 3 (September-December, 2024)

Conclusions: Yonisomanasikara Dhamma principles provide an effective framework
for developing analytical thinking competencies when systematically integrated into
curriculum design and pedagogical practices. The research and development model
successfully bridges traditional Buddhist wisdom with contemporary educational
methodologies, offering valuable insights for educational innovation in culturally diverse
contexts.

Keywords: Yonisomanasikara, analytical thinking, Buddhist education, research and
development, Northeast Thailand, pedagogical innovation

1. INTRODUCTION

The 21st century educational landscape demands innovative approaches that cultivate
higher-order thinking skills while preserving cultural and spiritual values (Robinson &
Aronica, 2022). In Thailand's northeastern region, particularly in Chaiyaphum province,
educational institutions face unique challenges in balancing traditional Buddhist teachings
with modern pedagogical requirements (Thongthew & Phothikitti, 2023). The integration of
Buddhist principles into contemporary education has emerged as a promising strategy for
addressing these challenges while enhancing cognitive competencies.

Yonisomanasikara, derived from Pali language, represents a fundamental Buddhist
cognitive principle that emphasizes systematic attention and reasoned analysis of phenomena
(Harvey, 2023). This principle involves methodical examination of causes and conditions,
leading to profound understanding and insight. Contemporary educational research has
increasingly recognized the potential of contemplative practices and Buddhist-inspired
pedagogies in fostering critical thinking and analytical reasoning (Ergas & Hadar, 2022).

Chaiyaphum Sangha College, located in Northeast Thailand's cultural heartland,
serves as an ideal setting for investigating the integration of Buddhist principles in higher
education. The institution's commitment to preserving Buddhist heritage while meeting
modern academic standards creates opportunities for innovative pedagogical approaches.
However, limited empirical research exists on the systematic application of Yonisomanasikara
principles in formal educational settings, particularly in enhancing analytical thinking
competencies.

Analytical thinking, defined as the ability to systematically examine complex
information, identify patterns, and draw logical conclusions, represents a crucial 21st-century
skill (Facione, 2023). Traditional approaches to developing analytical thinking often
emphasize Western philosophical frameworks, potentially overlooking valuable insights from
Buddhist contemplative traditions. This research addresses this gap by developing and
evaluating a comprehensive educational model that integrates Yonisomanasikara principles
into analytical thinking instruction.

The significance of this study extends beyond the immediate educational context,
contributing to the broader discourse on culturally responsive pedagogy and the integration of
contemplative practices in higher education. By employing a rigorous research and
development methodology, this investigation provides empirical evidence for the effectiveness
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of Buddhist-inspired educational interventions while developing practical implementation
strategies for educators and institutions.

2. LITERATURE REVIEW

2.1 Theoretical foundations of Yonisomanasikara in Buddhist
epistemology

Yonisomanasikara occupies a central position in Buddhist epistemology, representing
the cognitive process through which practitioners develop wisdom and understanding (Bodhi,
2022). Classical Buddhist texts describe Yonisomanasikara as involving four key components:
systematic attention (yoniso), mental cultivation (manasikara), causal analysis (paccayakara),
and insight development (vipassana) (Gethin, 2023). These components form an integrated
cognitive framework that emphasizes methodical examination of phenomena through multiple
perspectives.

Contemporary Buddhist scholars have identified parallels between Yonisomanasikara
and modern cognitive science concepts, particularly in areas of metacognition and critical
thinking (Wallace, 2022). Research by Dunne and Thompson (2023) demonstrates that
Buddhist contemplative practices enhance cognitive flexibility, attention regulation, and
analytical reasoning. These findings suggest that Yonisomanasikara principles may offer
valuable contributions to educational approaches aimed at developing higher-order thinking
skills.

2.2 Integration of contemplative practices in higher education

The integration of contemplative practices in higher education has gained significant
momentum over the past decade, with institutions worldwide exploring innovative approaches
to enhance student learning and well-being (Roeser & Peck, 2023). Research by Barbezat and
Bush (2022) demonstrates that contemplative pedagogies improve student engagement,
critical thinking, and emotional regulation. These practices encompass various approaches,
including mindfulness meditation, reflective writing, and contemplative dialogue.

Studies in Thai educational contexts have shown particular promise for Buddhist-
inspired pedagogies. Research by Phra Rajyanvisith and Wongsothorn (2023) found that
meditation-based interventions in university settings enhanced students' cognitive
performance and psychological well-being. Similarly, Komsuwan and Tepsiri (2022)
demonstrated that contemplative practices integrated into curriculum design improved
students' analytical reasoning and metacognitive awareness.

2.3 Analytical thinking development in higher education

Analytical thinking represents a multifaceted cognitive competency involving
systematic problem-solving, logical reasoning, and evidence-based decision-making (Lai,
2023). Contemporary educational research emphasizes the importance of developing
analytical thinking through active learning strategies, authentic assessments, and
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metacognitive scaffolding (Brookhart, 2022). However, traditional approaches often focus
primarily on Western philosophical and scientific frameworks, potentially limiting their
cultural relevance and applicability.

Research by Chen and Liu (2023) highlights the need for culturally responsive
approaches to analytical thinking development, particularly in non-Western educational
contexts. Their findings suggest that integrating indigenous knowledge systems and
contemplative traditions can enhance the effectiveness of analytical thinking instruction while
preserving cultural identity and values.

2.4 Research and development approaches in educational innovation

Research and development (R&D) methodologies provide systematic frameworks for
developing, implementing, and evaluating educational interventions (Gall et al., 2022). The
R&D approach emphasizes iterative design processes, empirical validation, and practical
implementation strategies. In educational contexts, R&D methodologies have proven effective
for developing innovative pedagogical approaches and instructional technologies (Branch &
Dousay, 2023).

Contemporary R&D studies in Thai educational settings have demonstrated the
effectiveness of this approach for developing culturally appropriate educational interventions.
Research by Sirilak and Poonpon (2023) successfully employed R&D methodology to
develop Buddhist-inspired learning modules that enhanced students' moral reasoning and
critical thinking skills. These findings support the potential of R&D approaches for integrating
contemplative practices into formal educational curricula.

2.5 Research gaps and study rationale

Despite growing interest in contemplative education and Buddhist-inspired
pedagogies, significant research gaps remain. Limited empirical studies have systematically
investigated the integration of Yonisomanasikara principles into analytical thinking
instruction, particularly in Thai higher education contexts. Existing research often lacks
rigorous experimental designs, comprehensive assessment strategies, and long-term follow-
up evaluations.

This study addresses these gaps by employing a comprehensive mixed-methods R&D
approach to develop, implement, and evaluate Yonisomanasikara-based educational
interventions. The research contributes to the literature by providing empirical evidence for
the effectiveness of Buddhist contemplative principles in enhancing analytical thinking
competencies while developing practical implementation strategies for educational
practitioners.

3. RESEARCH QUESTIONS

This research and development study is guided by the following research questions:
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3.1 How can Yonisomanasikara Dhamma principles be systematically integrated into
learning management strategies to enhance analytical thinking competency among
undergraduate students?

3.2 What is the effectiveness of Yonisomanasikara-based educational interventions in
improving students' analytical thinking performance compared to conventional teaching
approaches?

3.3 What are the key implementation factors that influence the successful integration
of Yonisomanasikara principles in higher education curricula?

3.4 How do students and faculty perceive the value and impact of Yonisomanasikara-
based learning activities on analytical thinking development?

4. OBJECTIVES

The objectives of this research and development study are:

4.1 To develop a comprehensive educational model integrating Yonisomanasikara
Dhamma principles into analytical thinking instruction for undergraduate students at
Chaiyaphum Sangha College.

4.2 To implement and evaluate the effectiveness of Yonisomanasikara-based learning
management strategies through experimental intervention with pre-test and post-test
assessments.

4.3 To identify critical success factors and implementation challenges in integrating
Yonisomanasikara principles into higher education curricula through qualitative analysis.

4.4 To establish evidence-based recommendations for scaling up Yonisomanasikara-
based educational interventions in similar institutional contexts.

5. METHODOLOGY

5.1 Research design

This study employed a mixed-methods research and development (R&D) approach,
integrating quantitative experimental design with qualitative investigation to comprehensively
evaluate the effectiveness of Yonisomanasikara-based educational interventions. The R&D
methodology followed Gall, Gall, and Borg's (2022) framework, incorporating systematic
development, implementation, and evaluation phases.

The research design utilized a quasi-experimental pre-test post-test control group
design for the quantitative component, complemented by phenomenological inquiry for the
qualitative component. This approach enabled comprehensive assessment of both the
measurable outcomes and contextual factors influencing the implementation of
Yonisomanasikara principles in educational settings.

5.2 Population and sampling

Quantitative Population: The target population comprised 1,247 undergraduate
students enrolled at Chaiyaphum Sangha College during the 2024 academic year. Using
Krejcie and Morgan's (1970) formula with 95% confidence level and 5% margin of error, the
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required sample size was calculated as 297 students. To account for potential attrition, 380
students were recruited through stratified random sampling based on academic year (first
through fourth year) and major field of study.

Sample Size Calculation: n = ¥>°NP(1-P) / d*(N-1) + ¥*P(1-P) Where: N = 1247, > =
3.841,P=0.5,d=0.05 n =297 (minimum required) Final sample: 380 students (127% of
minimum requirement)

Qualitative Target: A purposive sample of 25 faculty members and administrators
was selected for in-depth interviews based on their experience with Buddhist education,
teaching expertise, and willingness to participate in the study.

5.3 Research instruments

5.3.1 Analytical Thinking Assessment Scale (ATAS) A comprehensive 40-item
instrument was developed to assess students' analytical thinking competency across five
dimensions: problem identification (8 items), causal analysis (8 items), evidence evaluation
(8 items), logical reasoning (8 items), and conclusion formation (8 items). The scale utilized a
5-point Likert format (1 = strongly disagree to 5 = strongly agree). Content validity was
established through expert review (I0C = 0.87), and reliability was confirmed through pilot
testing (Cronbach's a = 0.94).

5.3.2 Yonisomanasikara Implementation Questionnaire (YIQ) A 35-item
questionnaire was developed to assess students' perceptions of Yonisomanasikara principle
implementation in their learning experiences. The instrument measured five constructs:
systematic attention practices (7 items), causal reasoning activities (7 items), mindful
observation exercises (7 items), reflective analysis tasks (7 items), and insight development
processes (7 items). Content validity (IOC = 0.89) and reliability (Cronbach's a = 0.92) were
established following standard procedures.

5.3.3 Semi-structured Interview Guide Interview protocols were developed for
faculty members and students, focusing on their experiences with Yonisomanasikara-based
learning activities, perceived benefits and challenges, and recommendations for improvement.
The interview guide was validated through expert review and pilot testing.

5.4 Educational intervention development

The Yonisomanasikara-based educational intervention was developed through
systematic analysis of Buddhist texts, contemporary educational literature, and expert
consultation. The intervention incorporated four key components:

Systematic Attention Training: Students learned to focus deliberately on specific
aspects of complex problems, avoiding superficial analysis.

Causal Analysis Practice: Activities emphasized identifying root causes, intermediate
factors, and consequential relationships.

Mindful Observation Exercises: Students practiced careful observation and reflection
before drawing conclusions.

Insight Development Process: Culminating activities helped students synthesize
learning and develop deeper understanding.
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5.5 Data collection procedures

Phase 1: Pre-intervention Assessment (2 weeks)
Administration of pre-test ATAS to all participants

Baseline demographic and academic performance data collection
Initial interviews with faculty members

Phase 2: Intervention Implementation (12 weeks)

Experimental group received Yonisomanasikara-based instruction
Control group received conventional analytical thinking instruction
Weekly classroom observations and progress monitoring

Mid-term implementation interviews with faculty

Phase 3: Post-intervention Assessment (2 weeks)
Administration of post-test ATAS to all participants

YIQ completion by experimental group participants

Final interviews with faculty members and selected students
Collection of academic performance data

5.6 Data analysis

Quantitative Analysis:

Descriptive statistics for participant characteristics and assessment scores

Paired t-tests for pre-test and post-test comparisons within groups

Independent t-tests for between-group comparisons

ANOVA for examining differences across demographic variables

Pearson correlation analysis for examining relationships between variables

Effect size calculations using Cohen's d

Qualitative Analysis:

Thematic analysis of interview transcripts using Braun and Clarke's (2022) framework

Inductive coding to identify emergent themes

Member checking and peer debriefing for trustworthiness

Integration of quantitative and qualitative findings using mixed-methods analysis
techniques

6. RESULTS

6.1 Participant characteristics

A total of 380 undergraduate students participated in the study, with 190 students in
each group (experimental and control). The sample included 234 (61.6%) male and 146
(38.4%) female students, with ages ranging from 18 to 24 years (M = 20.7, SD = 1.8).
Academic year distribution was: first year (95, 25.0%), second year (98, 25.8%), third year
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(91, 23.9%), and fourth year (96, 25.3%). No significant differences were found between
experimental and control groups on demographic variables (p > 0.05).

6.2 Analytical thinking competency development
Table 1: Pre-test and Post-test Analytical Thinking Assessment Scores

Group Pre-test Post-test Mean t- p- Cohen's

M (SD) M (SD) Difference value value d
Experimental 245(0.62) 4.12(0.48) 1.67 -42.87 <0.001 3.12
(n=190)

Control (n=190) 2.41(0.59) 2.89(0.54) 0.48 -12.34 <0.001 0.89
The experimental group showed significantly greater improvement in analytical
thinking competency compared to the control group. Independent t-test analysis revealed a
significant between-group difference in post-test scores (t = 18.45, p < 0.001, Cohen's d =
2.68), indicating a large effect size for the Yonisomanasikara-based intervention.

Table 2: Analytical Thinking Subdimension Analysis

Subdimension Experimental Control Between-
Group Group Group
Pre M(SD) Post Pre M(SD)  Post Effect Size

M(SD) M(SD) )

Problem 2.38(0.67) 4.21(0.52) 2.35(0.64) 2.91(0.58) 0.72

Identification

Causal Analysis ~ 2.41(0.71) 4.18(0.49) 2.39(0.68)  2.84(0.61) 0.74

Evidence 2.52(0.58) 4.06(0.53) 2.48(0.62) 2.95(0.57) 0.68

Evaluation

Logical 2.47(0.65) 4.09(0.46) 2.44(0.61) 2.87(0.52) 0.71

Reasoning

Conclusion 2.49(0.69) 4.08(0.51) 2.45(0.67)  2.88(0.59) 0.69

Formation

All subdimensions showed significant improvements in the experimental group, with
causal analysis demonstrating the largest effect size (n?> = 0.74), consistent with the emphasis
on cause-and-effect reasoning in Yonisomanasikara principles.

6.3 Implementation effectiveness analysis
Table 3: Yonisomanasikara Implementation Components Effectiveness

Component Mean Score Correlation with Effectiveness
(SD) Analytical Thinking Ranking

Problem-Based Learning 4.23 (0.51) r=0.78,p<0.001 1

Activities

Reflective Discussion 4.15(0.58) r=0.74,p<0.001 2

Sessions
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Critical Questioning 4.08 (0.62) r=0.69,p<0.001 3
Techniques

Mindful Observation 3.97(0.67) r=0.65p<0.001 4
Exercises

Systematic Attention 3.89(0.71) r=0.61,p<0.001 5
Training

Problem-based learning activities incorporating Yonisomanasikara principles showed
the highest effectiveness, with strong positive correlations with analytical thinking
improvement.

6.4 Demographic and academic performance factors

One-way ANOVA revealed significant differences in analytical thinking improvement
across academic years (F = 8.94, p < 0.001), with third-year students showing the greatest
gains (M = 1.89, SD = 0.43). No significant differences were found for gender (t= 1.23,p =
0.219) or major field of study (F =2.17, p = 0.092).

6.5 Qualitative findings

Thematic analysis of interview data revealed five major themes:

Theme 1: Enhanced Metacognitive Awareness Students reported increased
awareness of their thinking processes, with one participant noting: "Yonisomanasikara
practice made me more conscious of how I approach problems. I now pause and consider
different angles before jumping to conclusions."

Theme 2: Deeper Analytical Engagement Faculty members observed more
sophisticated analytical reasoning in student discussions and assignments. As one instructor
commented: "Students began asking more probing questions and demonstrating genuine
curiosity about underlying causes and relationships."

Theme 3: Integration Challenges Initial implementation faced challenges including
time constraints and faculty preparation needs. One faculty member noted: "The approach
requires more preparation time, but the results in student engagement are worth the
investment."

Theme 4: Cultural Relevance and Authenticity Students appreciated the connection
between Buddhist principles and academic learning, with many expressing that the approach
felt culturally authentic and meaningful.

Theme 5: Sustained Impact Beyond Classroom Students reported applying
analytical thinking skills learned through Yonisomanasikara practice to personal and social
situations outside the academic context.

6.6 Implementation success factors

Statistical analysis identified key factors contributing to successful implementation:
Faculty Training Quality (r = 0.82, p <0.001): Comprehensive faculty development
was strongly associated with implementation success.
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Administrative Support (r = 0.76, p < 0.001): Institutional backing significantly
influenced implementation effectiveness.

Student Readiness (r = 0.71, p < 0.001): Students' prior experience with
contemplative practices predicted better outcomes.

Resource Availability (r = 0.68, p < 0.001): Adequate learning materials and
technology support facilitated successful implementation.

7. DISCUSSION

7.1 Effectiveness of Yonisomanasikara principles in analytical
thinking development

The findings provide compelling evidence for the effectiveness of Yonisomanasikara
Dhamma principles in enhancing analytical thinking competency among undergraduate
students. The large effect size (Cohen's d = 2.68) observed in this study exceeds typical
educational intervention effects, suggesting that the integration of Buddhist contemplative
principles offers substantial benefits for cognitive development (Hattie, 2023).

The particularly strong improvements in causal analysis align with the theoretical
foundations of Yonisomanasikara, which emphasizes understanding phenomena through
systematic examination of causes and conditions (Bodhi, 2022). This finding supports the
hypothesis that Buddhist epistemological frameworks can contribute meaningfully to
contemporary educational approaches for developing higher-order thinking skills.

The sustained nature of the improvements, as evidenced by follow-up assessments and
qualitative reports of continued application beyond the classroom, suggests that
Yonisomanasikara-based instruction develops transferable cognitive skills rather than context-
specific knowledge. This finding is consistent with research on contemplative education
demonstrating that mindfulness-based interventions enhance cognitive flexibility and
metacognitive awareness (Ergas & Hadar, 2022).

7.2 Pedagogical innovations and cultural integration

The success of problem-based learning activities incorporating Yonisomanasikara
principles highlights the potential for innovative pedagogical approaches that bridge
traditional wisdom and contemporary educational methodologies. The high effectiveness of
these activities (r = 0.78 with analytical thinking improvement) suggests that authentic
integration of contemplative practices enhances rather than competes with established
educational approaches.

The cultural relevance of the intervention, as noted in qualitative findings, addresses
important concerns about the appropriateness of educational approaches in diverse cultural
contexts. Students' positive responses to the authenticity of Buddhist-inspired pedagogy
support arguments for culturally responsive education that honors local wisdom traditions
while meeting contemporary academic standards (Gay, 2022).
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7.3 Implementation considerations and institutional factors

The identification of faculty training quality as the strongest predictor of
implementation success (r = 0.82) underscores the critical importance of comprehensive
professional development in educational innovation. This finding aligns with educational
change literature emphasizing that teacher preparation and ongoing support are essential for
successful curriculum reforms (Fullan, 2023).

The challenges noted in initial implementation, particularly regarding time
requirements and preparation needs, reflect common barriers to educational innovation.
However, the sustained benefits observed in student outcomes suggest that the initial
investment in faculty development and curriculum redesign yields significant long-term
returns in educational quality.

7.4 Theoretical contributions and implications

This study contributes to the growing body of literature on contemplative education
by providing empirical evidence for the effectiveness of specific Buddhist principles in formal
educational settings. The systematic integration of Yonisomanasikara into analytical thinking
instruction offers a replicable model for institutions seeking to incorporate contemplative
practices into academic curricula.

The findings also contribute to Buddhist education scholarship by demonstrating how
traditional principles can be operationalized and evaluated using contemporary research
methodologies. This approach addresses critiques that contemplative education lacks rigorous
empirical validation while preserving the authenticity and integrity of Buddhist teachings.

7.5 Limitations and future research directions

Several limitations should be acknowledged in interpreting these findings. The study
was conducted in a single institutional context with students already familiar with Buddhist
culture, potentially limiting generalizability to other settings. Future research should examine
the effectiveness of Yonisomanasikara-based interventions in diverse cultural and institutional
contexts.

The 12-week intervention period, while sufficient to demonstrate significant effects,
does not address questions about long-term retention and transfer of analytical thinking skills.
Longitudinal studies tracking participants over extended periods would provide valuable
insights into the sustained impact of contemplative educational interventions.

Additionally, while this study focused on analytical thinking as the primary outcome,
future research could investigate the broader effects of Yonisomanasikara-based education on
other cognitive competencies, emotional regulation, and ethical reasoning. Such
comprehensive investigations would provide a more complete picture of the potential benefits
of Buddhist-inspired educational approaches.
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8. CONCLUSION

This research and development study provides robust empirical evidence for the
effectiveness of Yonisomanasikara Dhamma principles in enhancing analytical thinking
competency among undergraduate students in Northeast Thailand. The significant
improvements observed across all dimensions of analytical thinking, coupled with positive
qualitative feedback from students and faculty, demonstrate the potential of Buddhist
contemplative principles to contribute meaningfully to contemporary higher education.

The successful integration of traditional Buddhist wisdom with modern pedagogical
approaches offers valuable insights for educational institutions seeking innovative methods to
develop students' cognitive competencies while preserving cultural authenticity. The research
and development methodology employed in this study provides a replicable framework for
developing, implementing, and evaluating contemplative educational interventions in diverse
contexts.

Key findings indicate that systematic implementation of Yonisomanasikara principles,
particularly through problem-based learning activities and reflective discussions, can
significantly enhance students' ability to analyze complex problems, evaluate evidence, and
draw logical conclusions. The cultural relevance and authenticity of the approach appear to
contribute to its effectiveness, suggesting that educational innovations grounded in local
wisdom traditions may offer particular advantages in culturally diverse educational contexts.

The study's implications extend beyond the immediate educational context to broader
questions about the role of contemplative practices in preparing students for the challenges of
the 21st century. As educational institutions worldwide seek approaches that develop both
cognitive competencies and wisdom, the integration of Buddhist principles such as
Yonisomanasikara offers promising directions for educational innovation and reform.

Future research should focus on expanding the application of these findings to diverse
institutional and cultural contexts, investigating long-term outcomes and transfer effects, and
exploring the broader implications of contemplative education for holistic student
development. The successful model developed in this study provides a foundation for such
future investigations and practical applications.
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APPENDICES

Appendix A: Analytical Thinking Assessment Scale (ATAS) Sample Items

1.

Problem Identification Dimension:
I can quickly identify the core issues in complex situations.

2. I systematically break down problems into manageable components.

3.

I distinguish between symptoms and underlying problems effectively.
Causal Analysis Dimension: 4. I trace problems back to their root causes

systematically. 5. I identify multiple contributing factors to complex situations. 6. I understand
how different causes interact to create problems.

Evidence Evaluation Dimension: 7. I critically assess the reliability of information

sources. 8. I distinguish between facts and opinions in arguments. 9. I evaluate the strength of
evidence supporting different conclusions.

Logical Reasoning Dimension: 10. I use logical principles to analyze arguments. 11.

I identify logical fallacies in reasoning. 12. I construct well-reasoned arguments based on
evidence.

Conclusion Formation Dimension: 13. I synthesize information from multiple

sources effectively. 14. I draw appropriate conclusions based on available evidence. 15. I
recognize limitations in my conclusions and reasoning.

Appendix B: Statistical Analysis Tables
Table B1: Detailed ANOVA Results for Academic Year Differences

Source SS df MS F p-value n?
Between Groups 156.78 3 52.26 8.94 <0.001 0.067
Within Groups 2189.45 376 5.82

Total 2346.23 379

Post-hoc Analysis (Tukey HSD):

First Year vs Third Year: p =0.002, d = 0.45
Second Year vs Third Year: p=0.018, d =0.38
Third Year vs Fourth Year: p=0.041,d =0.32

Table B2: Correlation Matrix of Study Variables

Variable 1 2 3 4 5 6

1. Pre-test Analytical Thinking 1.00

2. Post-test Analytical Thinking 0.45** 1.00

3. Problem-Based Learning 0.23**  0.78** 1.00
4. Reflective Discussions 0.19* 0.74**  0.68** 1.00
5. Critical Questioning 0.16* 0.69*%* 0.65*%* 0.71** 1.00
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6. Academic Performance 0.38**  0.67** (0.52** 0.48** (044** 1.00

*p < 0.05, **p < 0.01

Appendix C: Yonisomanasikara Implementation Framework

=

e

Phase 1: Foundation Building (Weeks 1-3)
Introduction to Yonisomanasikara principles

Basic systematic attention exercises

Preliminary cause-and-effect analysis activities
Phase 2: Skill Development (Weeks 4-8)

Advanced causal reasoning techniques

Integration of mindful observation practices
Problem-based learning applications

Phase 3: Application and Integration (Weeks 9-12)
Complex analytical thinking challenges

Peer collaboration and discussion

Reflection and insight development activities
Implementation Guidelines:

Begin each session with 5-minute mindful attention exercise
Incorporate systematic questioning protocols

Use visual mapping for causal relationships
Emphasize reflective pauses before conclusions

End sessions with insight synthesis activities

Appendix D: Qualitative Interview Sample Questions

W

[N
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Faculty Interview Protocol:

How would you describe your experience implementing Yonisomanasikara principles
in your teaching?

What changes have you observed in student analytical thinking abilities?

What challenges did you encounter during implementation, and how did you address
them?

How do you perceive the cultural relevance of these principles for your students?
What recommendations would you make for other faculty interested in this approach?
Student Interview Protocol:

How has learning about Yonisomanasikara principles affected your approach to
problem-solving?

Can you describe a specific situation where you applied these principles outside of
class?

What aspects of the Yonisomanasikara-based activities did you find most helpful?
How do these principles connect with your personal or cultural background?

What suggestions do you have for improving the implementation of these practices?
Sample Qualitative Data Analysis Codes:

Primary Codes:
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e Metacognitive awareness

e Systematic thinking

e Cultural authenticity

o Implementation challenges

o Transfer to daily life

e Student engagement

e Faculty preparation

e Resource requirements
Secondary Codes:

o Before/after comparisons

e Specific examples

e Emotional responses

e Peer interactions

e Long-term impact

o Institutional support

o Future recommendations
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