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Abstract

This study examined the effects of experiential learning on Grade 6 students' mathematics
achievement in circle graphs. Thirty Grade 6 students from Bangkok participated in a one-
group pretest-posttest quasi-experimental design. The intervention was based on Kolb's
experiential learning cycle, incorporating concrete experience, reflective observation, abstract
conceptualization, and active experimentation. Research instruments included activity sheets
on interpreting and constructing circle graphs, and a 20-item achievement test. Results
showed students' post-test mean score was 15.73 (78.65%), with a standard deviation of 2.35.
Furthermore, 73.33% of students achieved above the 60% criterion. Paired-sample t-test
revealed significantly higher post-instruction scores compared to pre-instruction scores (t =
8.47, p < .001). Qualitative observations indicated high engagement, collaborative
interaction, and improved problem-solving abilities. These findings confirm that experiential
learning effectively enhances mathematical achievement in topics requiring visualization and
data interpretation, fostering deeper understanding and active participation among primary
school students.
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Introduction

Education plays a crucial role in developing human capital in contemporary society. The
National Education Act B.E. 2542 (1999) of Thailand emphasizes learner-centered
approaches, positioning teachers as facilitators who guide students in constructing knowledge
through active engagement. In 21st-century mathematics education, instructional approaches
must promote higher-order thinking, problem-solving, and real-life application capabilities.

Circle graphs (pie charts) represent a critical topic at the primary level, requiring students to
understand proportions, percentages, and data relationships. However, students frequently
experience difficulties interpreting and constructing circle graphs due to their abstract nature
(Friel et al., 2001). Traditional teaching methods focusing on procedural knowledge often
prove insufficient for supporting deep conceptual understanding.

Experiential learning, based on David A. Kolb's (1984) theory, defines learning as “the
process whereby knowledge is created through the transformation of experience.” The
experiential learning cycle comprises four stages: (1) Concrete Experience, (2) Reflective
Observation, (3) Abstract Conceptualization, and (4) Active Experimentation. This cyclical
process enables learners to actively engage, reflect, conceptualize, and apply knowledge,
facilitating deeper learning outcomes.

Research supports experiential learning's effectiveness in mathematics education. Garfield
and Ben-Zvi (2008) emphasized that active, experience-based learning significantly improves
understanding of statistical concepts and data representation. Tong (2020) demonstrated that
students learning through experiential activities achieved significantly higher performance
than those receiving conventional instruction. Similarly, Uyen et al. (2022) found experiential
learning positively influenced mathematical achievement and motivation.

Despite growing research support, context-specific studies at the primary level remain
limited, particularly in developing countries. In Thailand, many classrooms rely on traditional
approaches, limiting opportunities for active engagement. Furthermore, research specifically
focusing on experiential learning for Grade 6 circle graphs remains scarce. This gap
highlights the need for instructional innovations supporting students' learning in this domain.

This study aims to enhance Grade 6 students' learning achievement in circle graphs through
experiential learning, integrating Kolb's cycle into mathematics instruction to promote
meaningful learning, improve conceptual understanding, and support real-life application.

Research Objectives

The study sought to: (1) compare Grade 6 students' mathematics achievement in circle graphs
before and after implementing experiential learning; (2) examine the efficiency of
mathematics lesson plans based on experiential learning according to the 60% criterion; and
(3) investigate students' qualitative learning behaviors during experiential learning
instruction.
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Literature Review
Experiential Learning Theory

Experiential learning, grounded in Kolb's (1984) work, proposes a four-stage learning cycle:
concrete experience, reflective observation, abstract conceptualization, and active
experimentation. This cyclical process allows learners to construct knowledge actively and
apply it to new situations, promoting deeper understanding and retention. In mathematics
education, experiential learning aligns with constructivist principles emphasizing that learners
construct knowledge through environmental interaction.

Challenges in Teaching Circle Graphs

Teaching circle graphs requires understanding complex relationships among proportions,
percentages, and visual representations. Friel et al. (2001) found that students' graph
comprehension difficulties stem from limited ability to interpret relationships within
graphical representations.

Effectiveness of Experiential Learning

Experiential learning effectively addresses pedagogical challenges. By engaging students in
hands-on activities and real-life problem-solving, it helps develop deeper conceptual
understanding. Tong (2020) demonstrated that experiential learning students achieved
significantly higher academic performance and showed more positive attitudes than those
taught conventionally. Uyen et al. (2022) found experiential learning positively influenced
achievement and motivation by encouraging active participation and meaningful engagement.

Garfield and Ben-Zvi (2008) emphasized that active learning approaches support deeper

understanding of statistical concepts and improve data interpretation abilities. Research

consistently indicates experiential learning fosters connecting mathematical knowledge with

real-world contexts, improving both conceptual understanding and application skills.
Methodology

Research Design

This study employed a one-group pretest-posttest quasi-experimental design to examine

experiential learning effects on Grade 6 students' learning achievement in circle graphs. The

instructional intervention was designed based on Kolb's (1984) experiential learning theory.

Participants

Thirty Grade 6 students from a primary school in Bangkok participated, selected through

simple random sampling. This sample size was appropriate for classroom-level quasi-

experimental research, allowing in-depth examination of learning outcomes and behaviors.

Instructional Procedure

Instruction was systematically structured into four stages aligned with Kolb's experiential
learning cycle. Stage 1 (Concrete Experience) introduced students to real-life data
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representation situations, such as interpreting pie charts from everyday contexts. Stage 2
(Reflective Observation) engaged students in group discussions analyzing presented data,
identifying patterns and relationships. Stage 3 (Abstract Conceptualization) guided students
to develop mathematical concepts related to circle graphs, including proportions, percentages,
and angles. Stage 4 (Active Experimentation) enabled students to apply knowledge by
constructing their own circle graphs based on given datasets and real-life problems.

Research Instruments

Instructional instruments included mathematics lesson plans on circle graphs designed based
on experiential learning principles. Data collection instruments included activity worksheets
on interpreting and constructing circle graphs, and a mathematics achievement test consisting
of 20 items validated by content experts.

Data Collection Procedures

Phase 1 involved students completing a pretest assessing prior knowledge before
intervention. Phase 2 consisted of students participating in experiential learning activities
based on Kolb's cycle over multiple instructional sessions. Phase 3 required students to
complete an identical posttest measuring learning achievement after intervention. Qualitative
data were collected through systematic classroom observations examining learning behaviors.

Data Analysis

Quantitative analysis employed descriptive statistics (mean, standard deviation) to summarize
learning achievement and paired-sample t-test to compare pretest and posttest scores. Lesson
plan efficiency was evaluated using the 60/60 criterion. Qualitative analysis used content
analysis of classroom observations to identify patterns in learning behaviors. Triangulation of
quantitative and qualitative data provided comprehensive understanding.

Results
Quantitative Results

Students' post-instruction achievement demonstrated substantial improvement, with a mean
score of 15.73 out of 20 (78.65%), standard deviation 2.35. Twenty-two students (73.33%)
achieved scores above the 60% threshold, indicating substantial majority met minimum
performance standards. Eight students (26.67%) scored below this criterion. Paired-sample t-
test revealed significantly higher post-instruction achievement compared to pre-instruction at
the .05 significance level (t = 8.47, p <.001). The pretest mean of 10.24 (51.20%) increased
to posttest mean of 15.73 (78.65%), representing substantial gains of 5.49 points or 27.45
percentage points.
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Table 1
Comparison of Students' Learning Achievement Before and After Experiential Learning
(n=30)

Test Full Score Mean S.D. t p
Pretest 20 10.24 2.73 8.47* .001
Posttest 20 15.73 2.35

Note. *Statistically significant at .05 level

Systematic classroom observations revealed important patterns. First, most students
demonstrated high engagement throughout instruction, actively participating in hands-on
activities involving construction and calculation of circle graphs. Second, students exhibited
strong collaborative interaction during group work, including sharing ideas, discussing
problem-solving strategies, and supporting one another. Third, students showed improved
ability connecting experiential knowledge to mathematical problem-solving, successfully
applying concepts from worksheets to new situations. Fourth, students not meeting
achievement criterion experienced persistent difficulties calculating missing data and
interpreting information, particularly during abstract conceptualization, indicating
foundational skill gaps. Fifth, students demonstrated progressive development in
communicating mathematical ideas, increasingly wusing appropriate vocabulary and
explaining reasoning processes clearly.

Discussion
Alignment With Experiential Learning Theory

The significant improvement in learning achievement (t = 8.47, p <.001; mean gain 27.45%)
can be explained through Kolb's (1984) experiential learning theory. The intervention
systematically emphasized all four learning cycle stages, particularly Concrete Experience
and Active Experimentation. By allowing students to collect real-life data and apply
mathematical concepts to construct circle graphs, the intervention transformed abstract
concepts into tangible experiences, enabling deeper conceptual understanding.

Development of Cognitive and Social Skills

Qualitative findings indicate that active participation and peer interaction effectively
supported Reflective Observation within Kolb's cycle. Through discussion, verification, and
presentation of circle graphs, students developed multiple competencies: analytical thinking,
statistical communication, and collaborative skills. This multidimensional development aligns
with Garfield and Ben-Zvi (2008), who emphasize that active experiential learning
environments are essential for promoting statistical reasoning. The social constructivist
dimension—wherein students co-construct knowledge through interaction—appears critical
to intervention effectiveness.

Effectiveness and Limitations

The finding that 73.33% achieved above criterion indicates experiential learning effectiveness
for most learners. However, the 26.67% not meeting criterion warrant consideration.
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Observations revealed these students faced challenges primarily in basic mathematical skills,
particularly percentage calculations and interpreting incomplete data. This suggests
experiential learning may not be universally sufficient without adequate foundational
knowledge support. Abstract Conceptualization requires prerequisite skills; when foundations
are weak, students struggle transitioning from concrete experiences to abstract understanding.
This aligns with Cobb et al. (2003), emphasizing effective mathematics learning requires both
experiential engagement and systematic conceptual development.

Implications for Practice

For teachers, experiential learning can be effectively integrated into primary mathematics
classrooms to enhance conceptual understanding. Careful attention to all four learning cycle
stages is necessary, with differentiated support for students with weaker foundational skills.
For curriculum designers, mathematics curricula should incorporate concrete experience and
active experimentation opportunities. Assessment should evaluate both conceptual
understanding and procedural skills. For educational policy, professional development should
include experiential learning pedagogy training, with classroom resources supporting
activity-based learning.

Conclusion

This study aimed to enhance Grade 6 students' circle graph learning achievement through
experiential learning based on Kolb's learning cycle. Findings provide strong evidence that
experiential learning effectively improves mathematical understanding, particularly in data
representation topics. Quantitative results demonstrated significantly higher post-intervention
achievement (t = 8.47, p <.001), with students' mean achievement increasing from 51.20% to
78.65%, representing substantial 27.45 percentage point gains. Furthermore, 73.33% met the
60% performance criterion.

Qualitative findings revealed increased engagement, active participation, and collaborative
interaction during learning. Students connected experiential knowledge to mathematical
concepts and applied understanding in new contexts. These outcomes reflect Kolb's (1984)
key experiential learning principles, particularly integrating concrete experience, reflective
observation, abstract conceptualization, and active experimentation.

For mathematics education, this highlights learner-centered instructional approach
importance. Experiential learning effectively bridges gaps between abstract mathematical
concepts and real-world applications, enhancing conceptual understanding and higher-order
thinking skills. However, approximately 26.67% did not meet expected achievement levels,
possibly attributed to insufficient foundational mathematical skills. This suggests experiential
learning should be complemented with targeted support for students lacking prerequisite
knowledge.

The study has limitations. The one-group pretest-posttest design without control group limits
definitive causality attribution and generalizability. Relatively small sample size (n = 30) and
single-school context further constrain generalizability. Despite these limitations, the study
provides valuable evidence supporting experiential learning effectiveness for teaching circle
graphs.

ISSN: 2189-101X 144



The Asian Conference on Education & International Development 2026 Official Conference Proceedings

In conclusion, experiential learning has significant potential enhancing circle graph learning
achievement by promoting active engagement and meaningful learning. Systematic
integration of Kolb's four-stage learning cycle provides theoretically sound and practically
effective frameworks for primary-level mathematics instruction. When implemented with
fidelity and complemented with appropriate foundational support, experiential learning can
transform students' understanding of challenging mathematical concepts and foster essential
21st-century competencies development.

Future Work

Based on findings and limitations, several future research directions are recommended. First,
future studies should employ randomized controlled trials with experimental and control
groups establishing definitive causal relationships. Longitudinal studies examining long-term
effects are needed to assess knowledge retention over extended periods. Second, replication
studies should be conducted across diverse educational settings and diverse learner
characteristics, illuminating for whom experiential learning is most effective. Third, future
studies should explore experiential learning application in other mathematics areas beyond
circle graphs. Fourth, research should investigate experiential learning integration with
innovative instructional technologies. Fifth, studies examining teacher professional
development for experiential learning are needed. Sixth, future studies should employ
methodologies illuminating cognitive and metacognitive processes involved. Seventh,
research should investigate strategies for identifying students needing additional support and
effective preparatory interventions. Finally, research should explore how experiential learning
can be effectively integrated with other evidence-based approaches. These research directions
would collectively advance both theoretical understanding and practical implementation of
experiential learning in mathematics education.
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