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Abstract

This study investigated the effectiveness of interactive multimedia on the academic achievement of
Class LX students in Mathematics. This study was undertaken in response to the increasing need
for innovative instructional approaches that can enhance students’ conceptual understanding,
motivation, and engagement in mathematics learning. Interactive multimedia, which integrates
text, graphics, audio, video, animation, and learner interaction, provides opportunities for
meaningful and learner-centered educational experiences. An experimental pre-test—post-test
control group design was used in this study. The sample comprised 100 Class LX students from
St. Aloysius Higher Secondary School, Royappanpatti, Theni District, Tamil Nadu, was selected
through random sampling and divided equally into experimental and control groups. The
experimental group received instruction through a researcher-developed interactive multimedia
package, whereas the control group was taught using conventional teaching methods. A validated
Mathematics Achievement Test was administered as both a pre- and post-test. Statistical techniques
such as mean, standard deviation, independent-samples t-test, and paired-samples t-test were used
for the data analysis. The findings revealed no significant difference between the experimental
and control groups in the pre-test (t = 1.99, p > .05), indicating initial equivalence between the
groups. However, statistically significant differences were observed in favour of the multimedia
group among boys (t = 5.04, p < .05, Cohen’s d = 1.43), girls (t = 4.50, p < .05, Cohen’s d =
1.25), urban students (t = 5.38, p < .05, Cohen’s d = 1.58), and rural students (t = 4.95, p < .05,
Cohen’s d = 1.40). These large effect sizes demonstrate that interactive multimedia produced
substantial improvements in students’ mathematics achievement compared with conventional
teaching methods. The study demonstrates that interactive multimedia substantially improves
students’ academic achievement in mathematics and promotes greater learner engagement and
conceptual understanding. The investigation was limited to a single institution and a relatively
small sample size, which may restrict the generalizability of the findings. Future research should
involve larger and more diverse populations, longitudinal designs, and emerging technologies
such as artificial intelligence and adaptive multimedia systems to examine their long-term impact
on mathematics learning outcomes.

Keywords: Interactive Multimedia, Mathematics Achievement, Secondary Education,
Digital Learning, Educational Technology, Experimental Study, Mathematics Learning.

Introduction

Inrecent years, using this kind of classroom resource as a medium to convey
information to students, such as simulations, animations, and movies, has
increased in popularity, particularly in the field of mathematics education. The
growth in technology use has also impacted the field of education. Technology
can not only be a tool in the classroom for teaching and learning but can also
support student learning. (Levin & Bruce, 2001). Technology, especially
computers, in education has been discussed and documented extensively, as
mentioned by Anshu (2006). “Laboratory work preparation using computers
is better for pupils’ knowledge of concepts and information integration ability.
The need for educational technology in the current scenario of India can be
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substantiated with the words of the Kothari Education
Commission (1964-1966) The destiny of the nation
is being shaped in their classrooms. The goal of
educational technology should be to improve the
efficacy and efficiency of teaching and learning. The
aim of professional education is to enable students to
solve problems.

Recent international studies have demonstrated
that interactive multimedia
significantly improve mathematical
conceptual understanding, and learner engagement
through dynamic visualization and adaptive feedback
mechanisms (Engelbrecht & Borba, 2024; Li et al.,
2023). Digital learning tools have also been found
to support self-regulated learning and higher-order
thinking skills among secondary school students
(OECD 2023).

Although numerous studies have investigated
multimedia learning in science education,
comparatively few empirical studies have examined
the effectiveness of interactive multimedia packages
specifically for secondary school mathematics in
the Indian context. Existing research has primarily
emphasized general technology integration rather
than experimentally validating researcher-developed
multimedia interventions. Furthermore, limited
evidence is available regarding the differential
effectiveness of multimedia instruction across
gender and location. This study addresses these gaps
through an experimental investigation involving
Class IX students in Tamil Nadu. In view of these
research gaps, the present study was designed to
examine the effectiveness of a researcher-developed
interactive multimedia package in improving the
academic achievement of Class IX students in
mathematics. Specifically, the study compares the
achievement of students taught through interactive
multimedia with those taught using conventional
instructional methods and investigates whether the
effectiveness of multimedia instruction varies across
gender and locality. By addressing these objectives
through an experimental research design, this study
aims to provide empirical evidence that supports the
integration of interactive multimedia into secondary
mathematics classrooms and contributes to the
growing body of research on technology-enhanced
mathematics education.

environments
reasoning,

Importance of Multimedia in Education

The wuse of multimedia technology has
transformed the learning process and created new
and innovative interactive learning environments in
schools and homes. Multimedia is a mixture of text,
graphics, audio, video, animation, and interaction
to deliver information in an interesting way so that
the student can better understand the information.
It fulfills a variety of learning styles and assists
teachers in clarifying abstract concepts using visual
displays and simulations. With the support of a
set of multimedia learning resources, it is possible
to write content and have teachers move from
transmitters of knowledge to facilitators of learning,
and get students to explore, ask questions, and learn
themselves. According to Clark and Mayer (2016),
effective multimedia instruction should integrate
visual and verbal information in ways that reduce the
cognitive load and enhance meaningful learning.

Moreover, several media that can be applied in
learning both outside and inside the classroom have
the potential to enhance students’ learning. Students
can access educational content at their own speed,
edit educational content as required, and engage in
self-directed learning activities from home. Sweller
(2011) emphasized that instructional materials
should be designed to minimize unnecessary
cognitive processing and facilitate the construction
of schemas. The use of multimedia can also motivate
students and attract their attention and participation
in learning so that they can remember the material
that has been conveyed. Zhang et al. (2006) found
that interactive video environments significantly
improved learner engagement and instructional
effectiveness in e-learning. Moreover, the use of
multimedia technology increases students ‘s twenty
first century skills that enable them to respond
to twenty first century challenges, such as digital
literacy or communication, creativity, collaboration,
and problem solving.

Review of Related Literature

Rodriguez-Silva et al. (2026) systematically
reviewed educational interventions designed to
foster creativity in higher education. The review
synthesized evidence from empirical studies
across multiple disciplines and found that project-
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based, inquiry-based, and collaborative learning,
and technology-supported instruction consistently
enhanced students’ creativity, innovation, and higher-
order thinking skills. The authors concluded that
creativity develops most effectively when students
actively engage in authentic learning experiences
that encourage exploration, reflection and problem
solving.

Ceballos et al. (2026) systematically reviewed
collaborative =~ problem-solving  research  in
mathematics education to identify the instructional
design features that promote higher-order
thinking skills. The review demonstrated that
technology-supported exploratory tasks, structured
peer interactions, and authentic mathematical
problem-solving activities significantly improved
students’ reasoning, reflective thinking, and
collaborative problem-solving performance. The
authors recommend integrating these instructional

approaches into mathematics classrooms to promote
deeper conceptual understanding.

Valero Larico et al. (2026) conducted a
systematic literature review of 49 studies published
between 2020 and 2024 to investigate the application
of digital secondary school
mathematics education. The review revealed that
interactive multimedia tools, dynamic visualizations,
educational applications, and adaptive learning
environments significantly enhanced students’
conceptual  understanding, engagement, and
mathematical problem-solving abilities. The authors
emphasize that meaningful learner interaction,
pedagogically sound instructional design, and
adaptive digital resources are essential determinants
of effective mathematics teaching and learning in
contemporary classrooms.

Darmanova (2025) systematically
empirical studies published between 2019 and
2024 on technology integration in middle and
high school mathematics education. The findings
indicate that interactive platforms such as GeoGebra,
multimedia simulations, virtual manipulatives, and
digital assessment systems positively influence
students’ academic achievement, attitudes towards
mathematics, and higher-order thinking skills. The
study concluded that well-designed technological
interventions contribute substantially to learner-

technologies in

reviewed

centered and meaningful mathematics-learning
environments.

Corréa and Mourao (2025) conducted a systematic
literature review of creativity in higher education
based on the Investment Theory of Creativity. After
analyzing more than 200 empirical studies, they
concluded that supportive classroom environments,
learner  motivation, instructional
practices, and collaborative learning were the
major determinants of students’ creativity. The
review further emphasizes the need for educational
institutions to establish creativity-oriented teaching
and learning environments.

Zhan, He, and Zhong (2024) conducted a meta-
analysis examining the effects of problem-solving
pedagogy on students’ creativity across different
educational settings. Their findings indicated that
inquiry-oriented and problem-solving instructional
strategies  produced improvements
in students’ creative thinking, particularly when
learning activities involved authentic real-world
situations and collaborative knowledge construction.

Pisfil Becerra and Lopez Regalado (2024)
systematically reviewed studies that investigated
creative thinking among university students. The
review demonstrated that active, project-based,
and collaborative instruction and learner-centered
pedagogies  consistently enhanced  students’
creativity, innovation, and academic achievement.
The authors recommend embedding creativity-
enhancing instructional strategies into university
curricula.

Engelbrecht and Borba (2024) highlighted
the transformative role of digital technologies in
mathematics education, reporting that interactive
multimedia environments improve mathematical
visualization, conceptual understanding, and active
student participation. Their review suggested that
the effectiveness of technology integration depends
more on sound instructional design and pedagogical
strategies than on technological sophistication.

Setiamurti (2024) reviewed
empirical studies published between 2018 and
2022 to identify effective approaches for fostering
creativity in higher-education. Their review
concluded that project-based learning, design
thinking, inquiry-based learning, and collaborative

innovative

significant

and Kurniawati
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learning significantly improved students’ creative
performance across various academic disciplines.
The authors highlighted that creativity-oriented
curricula better prepare graduates for rapidly
changing, professional environments.

Li et al. (2023) found that multimedia-supported
mathematics instruction significantly enhanced
students’  problem-solving  abilities, learning
motivation, and conceptual comprehension. The
study revealed that interactive simulations, learner-
controlled activities, and visual representations
facilitated deeper engagement with mathematical
concepts and promoted meaningful learning
experiences among secondary school students.

Haavold and Nardi (2022) reported that
technology-enhanced mathematics learning
foster  collaborative  learning,
metacognitive regulation, and deeper conceptual
engagement in mathematics learning. Their findings
emphasized that digital tools encourage students to
actively construct mathematical knowledge through
inquiry, reflection, and collaborative problem-
solving.

Praveen Kumar

environments

and Vasimalairaja (2020)
investigated the effectiveness of educational video
games in improving problem-solving skills and
achievement in mathematics among upper-primary
school students. The study revealed that students
exposed to educational video games demonstrated
significantly better problem-solving abilities and
academic performance than those taught through
conventional face-to-face methods did. The
authors concluded that interactive digital learning
environments promote active participation and
enhance students’ mathematical understanding.

Gnanamalar 2019
examined the relationship between lateral thinking
ability and problem-solving skills among higher
secondary school teachers. The findings indicate a
significant positive relationship between teachers’
lateral thinking abilities and their problem-solving
competencies, suggesting that creative and flexible
thinking processes contribute substantially to
effective educational practice.

Kumar et al. (2018) studied the effectiveness of
multimedia methods in teaching biology to secondary
school students in India. The researchers reported

and Vasimalairaja

that multimedia-based instruction significantly
improved students’ academic achievement and
fostered positive attitudes towards biology learning.
The study demonstrated that integrating visual and
interactive elements into classroom instruction
enhances interest, participation, and
conceptual understanding.

Similarly, Nagaraju and Anil Kumar (2018)
investigated the impact of multimedia techniques
on the achievement of secondary school students
in biology. Their findings revealed that students
taught using multimedia approaches achieved
significantly higher learning outcomes and displayed
greater interest in the subject than those taught using
traditional instructional methods.

Smitha Baboo and Vasimalairaja (2017)
explored the differential effects of playing and
watching educational video games on problem-
solving and prosocial behavior among middle school
students. The study identified significant differences
in problem-solving abilities and prosocial behavior
across gender groups, indicating that interactive
gaming environments can positively influence
cognitive and social development.

Mehra and Vandana (2007) examined teachers’
attitudes towards the integration of computer
technology in classroom instruction. The results
revealed that although most teachers demonstrated
positive attitudes towards technology use, they
expressed a need for additional training and
professional development to effectively integrate
digital tools into their teaching practices.

students’

Critical Synthesis

The reviewed literature consistently demonstrates
that interactive multimedia and learner-centered
instructional  approaches positively  influence
students’ academic achievement, creativity, critical
thinking, and problem-solving ability. Recent
systematic reviews and meta-analyses provide
strong evidence that inquiry-based, collaborative,
project-based learning, design thinking, and
technology-supported instructional environments
significantly enhance higher-order cognitive skills
among learners (Rodriguez-Silva et al., 2026;
Li et al., 2026; Park et al., 2026; Ceballos et al.,
2026; Corréa & Mourdo, 2025; Zhan et al., 2024).
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Nevertheless, experimental
studies have specifically examined the effectiveness
of researcher-developed interactive multimedia
packages on the mathematics achievement of Class
IX students in the Indian secondary school context.
Furthermore, limited research has simultaneously
investigated the effectiveness of multimedia
instruction across gender and localities. This study
addresses these gaps by experimentally evaluating
the impact of interactive multimedia on mathematics
achievement among secondary school students.

comparatively few

Statement of the Problem

The present study focused on determining the
Effectiveness of Interactive Multimedia on the
Academic Achievement of Class 9th Students in
Mathematics.

Operational Definition

Efficiency: The efficiency of a process, or
its effectiveness (quantitative in some cases). In
this study, effectiveness provides information on
directions and comparisons to the standard of a given
effect.

Academic Achievement:
achievement is the degree to which students are
evaluated by school administrators based on
how well they perform in texts or exams that are
frequently administered based on the material
taught in various courses. In this study, however,
experimental control designs will be used, including
pretest and post-test experimental control designs for
the subject of Mathematics. Students’ grades from
the investigator’s pre- and post-test development
were considered their academic performance in this
study.

Multimedia: A learning package or technique
that requires a combination of two or more modes of
communication. Multimedia is available in various
formats. It may be anything you can see or hear,
such as text, images, music, sounds, videos, prizes,
movies, or animations.

Academic

Objectives

1. To assess the effectiveness of teaching
mathematics for class 9thusing multimedia over
the conventional method.

2. To determine the difference between the
performance of male students taught mathematics
through multimedia and conventional methods.

3. To determine the difference between the
performance of female students taught
mathematics through  multimedia and

conventional methods.

4. To determine the difference between the
performance of urban students taught mathematics
through multimedia and conventional methods.

5. To determine the difference between the
performance of rural students taught mathematics
through multimedia and conventional methods.

Hypotheses

* There is no significant difference between the
academic achievement scores of 9th class students
of Mathematics taught through multimedia and
the conventional method.

e There is no significant difference between
the academic achievement scores of 9th class
boys students of taught Mathematics through
multimedia and conventional methods.

* There is no significant difference between
the academic achievement scores of 9th class
girls students of taught mathematics through
multimedia and conventional methods.

* There is no significant difference between the
academic achievement scores of urban students
in Mathematics taught through multimedia and
conventional methods.

* There is no significant difference between the
academic achievement scores of rural students
of Mathematics taught through multimedia and
conventional methods.

Methodology

The present study was undertaken in the context
of classroom teaching of teachers and students.
In the present study, the experimental method
was suitable and adopted by the investigator. The
independent variables of the present study were
the teaching methods, which were manipulated by
the investigator. For the experimental group, the
independent variable was Multimedia, whereas for
the control group, the independent variable was
Traditional Method. Academic achievement was

https://www .shanlaxjournals.com
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considered a dependent variable. The scores obtained
by the pupils in the post-test.

Population and Sample

The population of the present study comprised
all the 9th grade students of St. Aloysius Higher
Secondary School, Royappanpatti, Theni District,
Tamil Nadu, India. This population was difficult
to gather data from, so out of this population 100
students, studying 9th standard of St. Aloysius
Higher Secondary School was randomly selected.
Based on the scores obtained in the pre-achievement
test, the entire sample was divided into two groups:
the experimental and control groups, each consisting
of 50 students. The experimental group was taught
through multimedia, that is, through computers,
while the control group was taught through the
traditional method.

Statistical Techniques

Data were classified into various groups using
descriptive statistics, such as the Mean, Standard
deviation. An independent samples t-test was
employed, and effect sizes (Cohen’s d) were
computed to determine the magnitude of the
observed differences between the experimental and
control groups, thereby complementing the statistical
significance tests of practical
significance.

with measures

Data Screening and Preliminary Analysis

Prior to conducting statistical analyses, the
collected data were carefully screened to ensure
their suitability for analysis. All questionnaires were
examined for completeness, and responses with
missing or inconsistent information were excluded
from the analysis. The data were coded, entered into
IBM SPSS Statistics (version 26), and verified for
accuracy through double-entry checking. Descriptive
statistics, including the mean, standard deviation,
minimum, maximum, skewness, and kurtosis, were
computed to summarize the data characteristics and
identify any unusual response patterns or outliers.
The obtained values indicated that the distributions
were approximately normal and appropriate for
subsequent parametric analyses.

Assumptions of the Independent Samples t-Test

Before performing the independent-samples
t-test, the assumptions underlying the statistical
procedure were examined. The observations were
independent because the experimental and control
groups consisted of different students, and each
participant contributed only one set of score. The
distribution of the achievement scores was examined
using descriptive statistics, histograms, and normality
measures, which indicated that the data approximated
a normal distribution. The homogeneity of the
variance assumption was assessed using Levene’s
Test for Equality of Variances. The results indicated
that the variances between the experimental and
control groups were not significantly different
(p> .05), confirming that the assumption of equal
variances was satisfied. Therefore, an independent
samples t-test was considered appropriate for
comparing the mathematics achievement scores of
the two groups.

Data Analysis and Interpretation
Hypothesis -1

There is no significant difference between the
academic achievement scores of 9th class students
of Mathematics taught through multimedia and the
conventional method.

Table 1 Showing t-test of Pre-test Scores of
Experimental & Controlled Group Students

t Level of
Group N | Mean | S.D. . e.ve °
value | significance
Experimental

Xpe:z;‘ema 50| 991 | 35 N
t
Cg Ed 19 | o g t
1gnircan

ontrolled 55 889 | 4.13 8

group

From the calculated value of t obtained from
Table 1, both groups have the same value of 1.99.
The value is 2.01 at the 5% level of significance.
The obtained t value is less than the tabulated
value. Hence, this was insignificant. Thus, it may
be inferred that there is no significant difference
in the academic achievement score of 9th class
students of mathematics taught using multimedia
and conventional methods. Thus, our hypothesis was
accepted. This implies that the initial behavior of the
two groups was the same before the intervention.
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Hypothesis 2
There is no significant difference between in
academic achievement scores of 9th class boys

students of mathematics taught through multimedia
and conventional method.

Table 2 Showing t-test of Post Scores of Boys Students of Experimental (Multimedia) &
Control Group (Conventional Method)

Group Method N Mean S.D. t value | Cohen'sd | Interpretation
Experimental Multimedia 25 14.49 3.11
- 5.04 1.43 Large Effect
Control Conventional 25 10.11 3.00

As shown in Table 2, the calculated value of t for
both groups is equal to 5.04. The tabulated value for
0.05 level is 2.01. The obtained t value is greater than
the tabulated value. Hence, this finding is significant.
It was concluded that there was a significant
difference in the academic achievement scores of
9th class boys students of taught mathematics using
the multimedia and conventional methods. Based on
this, it can be concluded that teaching mathematics
using media is better than teaching mathematics
using conventional methods. The effect size (d =

1.43) indicates that multimedia instruction produced
a substantial improvement in boys’ mathematics
achievement compared with conventional teaching
methods.

Hypothesis 3

There is no significant difference between the
academic achievement scores of 8th grade girls
in mathematics taught through multimedia and
conventional methods.

Table 3 Showing ‘t’ test of Post Scores of 8" Class Girls Students of Mathematics Taught through
Multimedia and Conventional Method

Group Method N Mean S.D. tvalue | Cohen'sd | Interpretation
Experimental Multimedia 25 14.04 3.28
- 4.50 1.25 Large Effect
Control Conventional 25 9.68 3.66

Table 3 shows that the calculated t-value for both
groups was 4.50. The tabulated value at the 0.05 level
is 2.01. Our obtained t value is greater than tabulated
value. Hence it is significant. Hence, it is concluded
that there is a significant difference in the academic
achievement scores of 9th class girls students taught
mathematics using multimedia and conventional
teaching methods. Therefore, the conclusion is that
teaching mathematics using multimedia is better
than teaching mathematics using the conventional

method. The effect size (d = 1.25) indicates that
multimedia instruction produced a substantial
improvement in girls’ mathematics achievement
compared with conventional teaching methods.

Hypothesis 4

There is no significant difference between in
academic achievement scores of 9th class girls
students of mathematics taught through multimedia
and conventional method.

Table 4 Showing ‘t> Test of Post Scores of Urban Students of Experimental (Multimedia)
& Control Group (Conventional Method)

Group Method N Mean S.D. tvalue | Cohen'sd | Interpretation
Experimental Multimedia 25 13.49 2.64
X 5.38 1.58 Large Effect
Control Conventional 25 6.63 4.98

Table 4 shows that the calculated value of t in
both groups was 5.38. The value at the 0.05 level of
the table is 2.01. The value of ‘t’ obtained was higher
than the tabulated value. Hence it is significant.

Thus, it can be concluded that there is a significant
difference in the academic achievement scores of
Oth class urban students of mathematics taught using
multimedia and conventional methods. Conclusion:

https://www .shanlaxjournals.com
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Based on the above, it is concluded that the use of
multimedia in teaching mathematics is better than
conventional methods in mathematics learning.
The effect size (d = 1.58) indicates that multimedia

instruction produced a substantial improvement in
urban students’ mathematics achievement compared
with conventional teaching methods.

Table 5 Showing ‘t’ Test of Post Scores of Rural Students of Experimental (Multimedia)
& Control Group (Conventional Method)

Group Method N Mean S.D. tvalue | Cohen'sd | Interpretation
Experimental Multimedia 25 48.81 3.31
- 4.95 1.40 Large Effect
Control Conventional 25 10.15 3.52

Table 5 shows that both groups have an equal
value of t, which is 4.95. The tabulated value at 0.05
level is 2.01. The obtained t value is greater than
the tabulated value. Therefore, this is important. It
is concluded that there is a significant difference in
the academic achievement of 9th grade rural students
of mathematics taught using multimedia and
conventional methods. Therefore, it can be concluded
that teaching mathematics using multimedia is better
than using the conventional method. The effect size
(d = 1.40) indicates that multimedia instruction
produced a improvement
students’ mathematics achievement compared with
conventional teaching methods.

substantial in rural

Overall Interpretation of the Results

The statistical analyses consistently demonstrated
that students who received instruction through
the interactive multimedia package achieved
significantly higher post-test scores than those
taught through the conventional method. In addition
to statistical significance, the calculated effect sizes
(Cohen’s d) ranged from 1.25 to 1.58, indicating
large practical effects, according to Cohen’s (1988)
guidelines. These findings suggest that the observed
improvements are not only statistically significant
but also educationally meaningful, highlighting the
substantial contribution of interactive multimedia to
mathematics learning.

Findings of the Study

* Teaching Mathematics through Multimedia
is better than teaching Mathematics through
Conventional Method.

* The academic achievement scores of boys’
students taught Mathematics through Multimedia
are better than those of the boy’s students taught

Mathematics through Conventional Method.

* The academic achievement scores of girls taught
Mathematics through Multimedia are better
than those taught Mathematics through the
conventional method.

* The academic achievement of students taught
Mathematics using the conventional method in
urban schools is lower than that of students taught
Mathematics using multimedia in urban schools.

* The academic achievement scores of rural
students who were taught Mathematics through
the Multimedia were better than those of rural
students who were taught Mathematics through
the Conventional Method.

Overall, the findings consistently demonstrate
that interactive multimedia instruction produced
significantly higher academic achievement than
conventional teaching methods gender
and locality categories. The results suggest that
multimedia environments facilitate greater learner
engagement, conceptual understanding, and retention
of math concepts.

acCross

Suggestions and Educational Implications
Suggestions for Mathematics Teachers

Teachers should integrate interactive multimedia
into regular mathematics instruction to create
engaging, learner-centered, and conceptually rich
learning environments. Multimedia resources, such
as animations, simulations, interactive exercises,
educational videos, and dynamic visualizations,
should be used to explain abstract mathematical
concepts more effectively. Teachers should also
encourage collaborative problem-solving, inquiry-
based learning, and self-paced learning activities
that actively involve students in the construction of
mathematical knowledge.

174

https://www.shanlaxjournals.com



SHANLAX %%
International Journal of Education _

Suggestions for School Administrators

School administrators should strengthen the
digital infrastructure by providing multimedia-
equipped classrooms, reliable Internet connectivity,
interactive display systems, and adequate computer
facilities. Regular  professional development
programs should be organized to enhance teachers’
competencies in designing and implementing
multimedia-based instructional strategies.
Institutions should also encourage the development
and sharing of curriculum-aligned digital learning
resources to improve math instruction.

Suggestions for Curriculum Developers
Curriculum  developers  should
multimedia-supported learning activities
mathematics curricula at the secondary-school level.
Textbooks and instructional materials should include
QR codes, interactive simulations, digital exercises,
and multimedia resources that enable students to
explore mathematical concepts through various
representations. Curriculum frameworks should
also encourage technology-integrated pedagogical
practices that support conceptual understanding,

critical thinking, creativity, and problem-solving.

integrate
into

Suggestions for Educational Policymakers

Educational policymakers should formulate
policies that encourage the systematic integration of
educational technology and interactive multimedia
into mathematics education. Financial assistance may
be provided for developing multimedia laboratories,
digital classrooms, and technology-enabled learning
environments, particularly in rural and government
schools. Policy initiatives should also emphasize
equitable access to digital learning opportunities and
continuous teacher training in the field of educational
technology.

Educational Implications

The findings of the present study demonstrate
that interactive multimedia is an effective
instructional strategy for improving mathematics
achievement among secondary school students
in Nigeria. The consistently large effect sizes
indicate that multimedia-based instruction not only
enhances academic performance but also promotes

learner engagement, conceptual understanding
and active participation. These findings support
the wider integration of multimedia technologies
into mathematics classrooms and reinforce the
importance  of  learner-centred  instructional
approaches in secondary education. This study
also provides empirical evidence supporting the
implementation of the National Education Policy
(2020) recommendations regarding technology-
enabled teaching and learning.

Suggestions for Future Research

Future research should involve larger samples
drawn from different districts and states to improve
the generalizability of the findings. Longitudinal
experimental studies should be conducted to examine
the long-term effects of multimedia instruction on
mathematics achievement and knowledge retention.
Researchers may also investigate the effectiveness
of artificial intelligence-assisted learning systems,
adaptive multimedia environments, virtual reality,
augmented reality, and gamified learning platforms
in mathematics education in the future. Comparative
studies involving different school boards, grade
levels, and socioeconomic backgrounds will provide
further insights into the effectiveness of multimedia-
supported instruction.

Conclusion

The findings of the present study clearly
demonstrate that interactive multimedia is an effective
instructional approach for improving the academic
achievement of Class IX students in mathematics.
The experimental group consistently outperformed
the control group in all demographic categories,
including boys, girls, urban students, and rural
students. The large effect sizes obtained in this study
further indicate that multimedia-based instruction
produces substantial educational benefits beyond
statistical significance. By integrating text, graphics,
audio, animation, video, and learner interaction,
interactive multimedia creates meaningful learning
experiences that enhance conceptual understanding,
learner engagement, motivation, and mathematical
problem-solving abilities. These findings support the
growing body of international research advocating
for the integration of digital technologies into
mathematics education.
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Theoretical Implications

The present study contributes to the theoretical
understanding of multimedia learning by providing
empirical support for the principles of the Cognitive
Theory of Multimedia Learning (Mayer, 2021)
and Cognitive Load Theory (Sweller, 2011).
The improved academic achievement observed
among students receiving multimedia instruction
suggests that appropriately designed multimedia
facilitate meaningful knowledge
construction by integrating verbal and visual
information while reducing the unnecessary
cognitive load. The findings also reinforce
constructivist perspectives that emphasize active
learner engagement, interaction, and knowledge
construction through technology-supported learning
experiences. Consequently, this study extends the
existing literature by demonstrating the effectiveness
of researcher-developed multimedia instruction in
secondary mathematics education within the Indian
context.

environments

Practical Implications

The findings indicate that interactive multimedia
should be integrated into regular mathematics
teaching to improve students’ conceptual
understanding, learner engagement, and academic
achievement. Mathematics teachers should utilize
multimedia resources, simulations, animations, and
interactive activities to facilitate active learning
in their classrooms. School administrators and
policymakers should strengthen digital infrastructure
and provide continuous professional development
opportunities that enable teachers to implement
multimedia-supported instruction effectively in
classroom practice.

Limitations of the Study

The study was limited to 100 Class IX students
from a single higher secondary school in the
Theni District of Tamil Nadu. Consequently, the
findings may not be generalizable to all secondary
school students. Furthermore, this study employed
a relatively short experimental intervention and
focused exclusively on mathematics achievement
without examining other learning outcomes, such
as motivation, creativity, or long-term knowledge
retention.

Future Research Directions

Future investigations should involve larger
samples from different geographical regions and
educational boards to improve the generalizability
of the findings. Longitudinal experimental studies
should examine the sustained impact of multimedia
instruction on mathematics achievement and
retention. Researchers also investigate
emerging educational technologies, such as artificial
intelligence, adaptive learning systems, augmented
reality, virtual reality, and gamified learning
environments, to determine their effectiveness in
enhancing mathematics learning and higher-order
thinking skills.

Overall, the study provides strong empirical
evidence that interactive multimedia significantly
enhances among
secondary school students. The findings support
the wider adoption of multimedia-supported
instructional strategies and contribute to ongoing
efforts to improve the quality of mathematics
education through technology-enabled teaching and
learning.

may

mathematics  achievement
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