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Action Research on Implementing Experiential Learning
in Mathematics for Grade 6 to Grade 8
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Abstract- This action research project investigated
the impact of implementing experiential learning
activities in mathematics classes for grades 6-8 at
Shambhu Dayal Global School. The research aimed
to determine how hands-on, real-world learning
experiences affect student engagement, conceptual
understanding, and application of mathematical
principles. Results indicate significant
improvements in student engagement, deeper
conceptual understanding, and enhanced ability to
apply mathematical concepts to real-world
situations. This report details the research process,
findings, and recommendations for future practice.

Indexed Terms- Experiential Learning, Student
Engagement, Assessment Patterns, Problem Solving
& Situation Based.

L INTRODUCTION

1.1 Background and Context

Mathematics education at the middle school level
(grades 6-8) often faces challenges with student
engagement and the ability to connect abstract
concepts to real-world applications. At Shambhu
Dayal Global School, traditional teaching methods
have been predominant in mathematics classrooms,
potentially limiting students' ability to fully grasp and
apply mathematical concepts. This action research
project was designed to address these challenges
through the implementation of experiential learning
activities.

1.2 Research Questions

This action research project sought to answer the

following questions:

1. How does the implementation of experiential
learning activities affect student engagement in
mathematics classes for grades 6-8?

IRE 1709481

2. What impact do experiential learning activities
have on students' conceptual understanding of
mathematical topics?

3. How does experiential learning influence
students' ability to apply mathematical concepts to
real-world situations?

1L LITERATURE REVIEW

Educational research consistently demonstrates the
effectiveness of experiential learning in mathematics
education. According to Kolb's Experiential Learning
Theory, learning is most effective when students
engage in concrete  experiences, reflective
observation, abstract conceptualization, and active
experimentation (Kolb, 1984).

Research by Boaler (2016) shows that students who
learn mathematics through problem-solving and real-
world applications develop deeper understanding and
more positive attitudes toward the subject.
Furthermore, the National Council of Teachers of
Mathematics (NCTM) advocates for teaching
practices that engage students in meaningful
mathematical tasks connected to their lives and
experiences.

Studies by Hmelo-Silver (2004) and Savery (2006)
demonstrate that problem-based and inquiry-based
learning approaches, which incorporate experiential
elements, lead to increased retention of knowledge
and enhanced critical thinking skills in mathematics.

III. METHODOLOGY

3.1 Participants

The research involved [30] students from grades 6-8
at Shambhu Dayal Global School:

e Grade 6: [10] students

e Grade 7: [10] students

e Grade 8: [10] students
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3.2 Data Collection Methods

Multiple data collection methods were employed to

ensure comprehensive analysis:

1. Pre and Post Assessments: Content-specific
assessments measuring conceptual understanding
before and after implementation

2. Student Surveys: Questionnaires measuring
attitudes, engagement, and self-efficacy in
mathematics

3. Classroom Observations: Structured observation
protocols documenting student behaviors during
experiential activities

4. Student Work Samples: Collected throughout the
implementation period to document progress

5. Teacher Journal: Daily reflections documenting
observations, challenges, and successes

6. Student Interviews: Semi-structured interviews
with a sample of students from each grade level

3.3 Experiential Learning Activities Implemented

Grade 6:

e Ratio and Proportion: "Kitchen Math" project
where students created and scaled recipes,
requiring measurement and

calculations

proportion

o Geometry: "Building Geometric Cities" where
students designed and constructed 3D models,
calculating surface area and volume

e Statistics: "School Census Project" where students
collected, organized, and represented data from
the school population

Grade 7:

e Algebra: "Balance Method" activities using
physical balance scales to solve equations

e Percentages: "Mini-Economy" simulation where
students managed finances, calculated discounts,
taxes, and interest

e Measurement: "Blueprint Challenge" where
students created scale drawings of the school
campus

Grade 8:

e Linear Equations: "Motion Mathematics" outdoor
activities measuring relationships  between
distance, time, and speed

e Geometry: "Geometric Art Installation”" requiring
application of transformation principles
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e Statistics and Probability: "Data Detectives"
project analyzing real community data and
making predictions

IV.  RESULTS AND FINDINGS

4.1 Student Engagement

Student engagement levels showed significant
improvement across all grade levels following the
implementation of experiential learning activities.

[STUDENT ENGAGEMENT GRAPH] Figure:
Student engagement levels before and after
implementation of experiential learning activities
across grade levels. Data collected through
structured classroom observations and student self-
reporting.
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As shown in Figure, engagement levels increased
from an average of 42% to 78% in Grade 6, 35% to
82% in Grade 7, and 48% to 87% in Grade 8. These
improvements were particularly notable during
problem-solving activities that required application of
mathematical concepts to real-world scenarios.

4.2 Assessment Results

Pre and post assessment data demonstrate substantial
improvements in conceptual understanding across all
grade levels.

[ASSESSMENT RESULTS GRAPH] Figure:
Comparison of pre and post assessment results by
grade level, showing significant improvements in
mathematical understanding.

Assessment data reveals average score improvements
of 25% in Grade 6 (from 58% to 83%), 26% in Grade
7 (from 62% to 88%), and 27% in Grade 8 (from
65% to 92%). The most significant gains were
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observed in questions requiring application of
concepts to novel situations.

Pre and Post Assessment Results by GradeLevel ..
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4.3 Student Attitudes Toward Mathematics
Student attitudes toward mathematics showed
positive shifts across multiple dimensions.

[STUDENT ATTITUDES RADAR CHART]
Figure: Radar chart showing student attitudes
toward mathematics before and after experiential
learning implementation, based on 5-point Likert
scale responses.
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As illustrated in Figure, student attitudes improved
across all measured dimensions: enjoyment,
confidence, relevance, persistence, and curiosity. The
most significant improvements were in students'
perception of mathematics as relevant to their lives
and their confidence in their mathematical abilities.

4.4 Qualitative Findings

Classroom Observations:

e Increased time-on-task during experiential
activities compared to traditional lessons

e Higher levels of peer collaboration and
mathematical discourse

e More student-initiated questions demonstrating
curiosity and critical thinking
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Student Interview Themes:

e Enhanced understanding of abstract concepts
through concrete experiences

e Increased motivation to persist through
challenging problems

e Greater appreciation for the applicability of
mathematics in daily life

e Preference for experiential activities over
traditional worksheet-based learning

Teacher Journal Analysis:

e Initial implementation challenges related to
classroom management and time constraints

e Progressive improvement in efficiency of activity
implementation

o Notable shifts in student attitudes and approach to
problem-solving

e Specific mathematical misconceptions addressed
through experiential activities

V. DISCUSSION

5.1 Impact on Student Engagement

The implementation of experiential learning activities
resulted in  significantly increased  student
engagement across all grade levels. Observations
revealed sustained attention, active participation, and
enthusiasm during experiential learning activities.
Student survey and interview data confirmed these
observations, with a majority of students reporting
greater interest and investment in mathematics
learning. This aligns with previous research by
Boaler (2016) and supports the premise that
connecting mathematics to tangible, real-world
applications enhances student engagement.

5.2 Impact on Conceptual Understanding

Pre and post assessment data demonstrate substantial
improvements in conceptual understanding across all
grade levels. Work samples show evidence of deeper
mathematical thinking, with students more frequently
employing multiple solution strategies and
demonstrating greater precision in mathematical
communication. The experiential learning approach
appears to have been particularly effective for
previously struggling students, many of whom
showed marked improvement in their ability to
articulate mathematical concepts.
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5.3 Impact on Real-World Application

Perhaps the most significant finding was students'
enhanced ability to apply mathematical concepts to
novel situations. Post-implementation assessments
showed stronger performance on application-based
problems compared to procedural problems. Student
reflections  frequently  mentioned  newfound
appreciation for the utility of mathematics in
everyday life. This suggests that experiential learning
bridges the gap between abstract mathematical
concepts and their practical applications.

5.4 Challenges and Limitations

Several challenges emerged during implementation:

e Time constraints within the existing curriculum
structure

e Resource limitations for certain activities

e [Initial difficulty in assessing learning during
experiential activities

e Varying levels of teacher comfort with facilitating
experiential learning

e Some students initially resistant to new learning
approaches

VI.  RECOMMENDATIONS

Based on the findings of this action research, the
following recommendations are proposed:

6.1 Curriculum Integration

e Formally incorporate experiential learning
activities into the mathematics curriculum for
grades 6-8

e Develop a resource bank of grade-appropriate
experiential activities aligned with curriculum
standards

e Allocate dedicated time within unit plans for
experiential learning activities

6.2 Professional Development

e Provide training for mathematics teachers on
designing and implementing experiential learning
activities

e Establish peer observation and mentoring to
support  teachers in implementing new
pedagogical approaches

e Create opportunities for collaborative planning of
experiential learning activities
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6.3 Assessment Practices

e Develop assessment tools specifically designed to
evaluate learning through experiential activities

e Incorporate project-based assessments that allow
students to demonstrate mathematical
understanding in applied contexts

o Implement student reflection protocols to enhance
metacognition about mathematical learning

6.4 Physical Environment and Resources

e Designate flexible learning spaces conducive to
experiential activities

e Invest in manipulatives and materials to support
hands-on learning in mathematics

e Create an outdoor mathematics learning area for
activities requiring more space

CONCLUSION

This action research project demonstrates that
implementing experiential learning activities in
mathematics for grades 6-8 at Shambhu Dayal Global
School has a positive impact on student engagement,
conceptual understanding, and ability to apply
mathematical concepts. The findings support a shift
toward more experiential approaches to mathematics
teaching at the middle school level.

While challenges exist in implementation, the
benefits for student learning outweigh these
obstacles. With appropriate professional
development, resource allocation, and curriculum
integration, experiential learning can transform
mathematics education at our school. This research
provides a foundation for ongoing pedagogical
development aimed at making mathematics more
accessible, engaging, and relevant for all students.
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