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Introduction

The integration of animation in Physics instruction represents a promising avenue for enhancing pedagogical effectiveness.
Research underscores that levering information and communication Technology (ICT), including animation, can revolutionize
the educational landscape. Studies have shown that incorporating animated visuals aids in elevating student engagement,
fostering critical thinking skills, and nurturing a deeper understanding of Physics concepts (Omondi, Odera, & Odhiambo, 2020)
[19]

In the realm of Physics education, animation serves as a potent tool, complementing traditional teaching methods. By utilizing
animated simulations and visualization, educators can bridge the gap between abstract theoretical concepts and tangible,
comprehensible representations. This utilization of animation technology is indispensable in modern educational contexts, where
digital devices like computers, smartphones, and projectors have become ubiquitous (Patel & Mukwa, 1993) 21,

Nonetheless, challenges persist in ensuring widespread access to animation resources and equipping teachers with the necessary
skills to effectively employ these tools. Despite the imperative to enhance digital competence among educators, the utilization
of animation in Physics instruction often remains limited, primarily contained to teacher-centered approaches (Blikstad-Balas &
Klette, 2020) 1. Addressing this limitation necessitates comprehensive teacher training and the establishment of robust digital
infrastructure.
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Empirical evidence suggest a significant correlation between
students’ access to ICT resources and their academic
achievement while the availability of ICT resources at homes
is inversely related to academic performance, the integration
of animation and ICT resources within Physics classrooms
positively influences students’ academic progress (Hu, Gong,
Lai & Leung, 2018; Kristiawan & Muhaimin, 2019) [ 31,
Thus, there exists a crucial disparity between the potential
benefits of animation-infused Physics instruction and its
current implementation in educational settings.

To narrow the gap, concerted efforts are needed to align
pedagogical practices with the evolving digital landscape.
Equipping educators with the requisite skills to harness the
full potential of animation-enhanced learning environments
can significantly enhance the quality of Physics instruction
and student engagement.

Furthermore, in Africa, the integration of animation and ICT
in Physics education is gaining momentum, recognized as a
means to improve educational quality and accessibility
(Tella, Ayen, & Popoola, 2017; Kimutai & changeiywo,
2018) 22 12 However, persistent challenges, such as
inadequate infrastructure, continued investment and support
in this endeavor.

In the realm of Physics education, animation plays a pivotal
role, offering an engaging and dynamic avenue to convey
complex concepts. While challenges like limited technology
access and insufficient teacher training pesist (Asoro, 2021)
21 it’s crucial to recognize that the fusion of animation and
education can vyield remarkable benefits. Research
underscores that integrating technology, particularly
animation, enhances students learning outcomes in subject
such as mathematics and science (Mwathi, Gachago, &
Keengwe, 2020; Omondi, Odero, & Odhiambo, 2020) 129171,
To fully harness the benefits of technology, especially
animation in education, a multifaceted approach is essential.
This approach should address not only the promising
outcomes but also the persistent obstacles. Research
emphasize the importance of comprehensive teacher
preparation and robust ICT infrastructure for effective
technology integration (Ng’eno, 2013) 18],

In today’s educational, educators must become adept
facilitators of technology-driven learning experiences.
Adequate teachers’ preparation ensures that educators
possess both pedagogical skills and technical competence to
effectively utilize tools like animation in instruction (Ondigi,
Makira & Kimemia, 2015) %, As technology continues to
transform education, educators must not only understand
these tools but also seamlessly integrate them into their
teaching methods (Lei, Zhao, Liu, & Tan, 2021) [,
Ultimately, animation emerges as a vital tool in bridging the
gap between Physics instruction and student engagement
underlining its significance in modern education.

Objective

1. To determine differential effectiveness of animation
integration on achievement of learners in Physics based
on school category.

Materials and Methods

The research in question employed a quasi-experimental
design and adopted a mixed methods approach, integrating
both quantitative and qualitative techniques to address its
research inquiries. This comprehensive study took place in
Makueni County, situated in the lower eastern region of
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Kenya. It shares its borders with Machakos County to the
north, Kitui to the east, Kajiado to the west, and Taita Taveta
to the south.

The study encompassed a sample size comprising six schools
from a pool of 38 public schools within Kathonzweni Sub-
County, Makueni County, Kenya. The data collection process
encompassing pre- and post-tests.

In this study, we utilized inferential statistics for robust data
analysis. The quantitative data underwent through scrutiny
using the statistical package for social science (SPPS),
Version 17.0. Our approach involved extracting Frequencies,
means, and standard deviations to illustrate the nuanced
findings of the research.

Research Findings and Discussions

The study on the incorporation of animated resources to
enhance Physics education gathered comprehensive insights
through a multifaceted approach. Data was collected from
pre- and post-tests administered to students. The primary
objectives was to elicit valuable feedback from students
regarding the effectiveness of integrating animations into
Physics instruction. The following concise summary presents
the noteworthy findings.

Table 1: County School-Experimental and Controlled Groups
(Boys analysis) Group Statistics

Group |[N|Mean |Std. Deviation | Std. error mean | T-test
Exp. Grp |55|89.403 1.432 1.432 3.261
Contr. Grp |47|66.781 2.173 2.173 2.7843

100 COUNTY BOYS' SCHOOL

Frequency
N
(=]

20 ® Sum of N

10 . = Sum of MEAN
0 [ ]

Controlled group EXP.GROUP

Fig 1: County Secondary School (Boys’ Analysis)

County School - Experimental and Controlled Groups
(Boys’ Analysis)

In the analysis of County School (Boys’ Analysis), a total of
102 students were divided into two groups: the experimental
group (55 students) and the controlled group (47 students).
The experimental group enjoyed a remarkable advantage as
they were exposed to the innovative approach of animation
integration. As a result, their mean score soared to an
impressive 89.403, outshining the controlled group’s average
score of 66.781.

Notably, the experimental group’s performance showcased
not only higher academic achievement but also greater
consistency, as indicated by smaller standard deviation of
1.432, compared to the controlled group’s deviation of 2.173.
These compelling results imply that animation integration
had a profound positive influence on the boys’ academic
performance, setting them apart from their counterparts in the
controlled group.
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Table 2: County Girls Schools — Experimental Group and
Controlled Group Group Statistics

Group N|Mean|Std. Deviation | Std. error mean | t-test
EXP.GRP [35/91.23 8.172 1.4919 3.256

CONTR.GRP |27|64.20 15.397 2.811 2.8840
COUNTY GIRLS SECONDARY
SCHOOL

64.2,41%
91.23,59% = Exp.Group
= Contr.Grp

Fig 2: County girl’s secondary school performance

The study conducted at County Girls secondary school aimed
to examine the impact of integrating animation into the
teaching of Newton’s laws of motion on the achievement of
learners in Physics, with a specific focus on gender
differences. The research involved two groups: an
experimental group and controlled group.

In the past, a group of 35 students was chosen as the
experimental cohort. Before applying the treatment, a pre-
experiment test was given to gauge their existing knowledge.
Subsequently, a post-experiment test was conducted to assess
their learning outcome after the intervention. The findings
demonstrated a notable enhancement in the average score of
the study. The results showed a significant improvement in
the mean score of the experimental group (91.23), indicating
that most students in this group achieved high grades.
Moreover, the smaller standard deviation (8.172) suggested
that the integration of animation positively influenced
Physics performance, leading to more consistent results
among the students.

On the other hand, the controlled group which followed
traditional teaching methods, ad a lower mean score (62.20)
and a larger standard deviation (15.397), indicating that the
convectional pedagogy for teaching Newton’s laws of motion
was not as effective in promoting high performance.

An analysis using a t-test was carried out for both groups,
which’ resulted in a t-value of 3.256 and a p-value of 0.001
for the experimental group. As the p-value fell below the
selected significance level (alpha), the null hypothesis was
rejected, and the alternative hypothesis was accepted,
suggesting a significance relationship between the integration
of animation and Physics performance in secondary schools.
It is crucial to acknowledge that the effectiveness of
animation integration might extend beyond gender
differences and could benefit all students in their learning
experience and academic achievements, however, this study
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specifically focused on examining gender differences as a
particular aspect of its investigation.

Table 3: Comparison of Boys and girls performance

Group Sum of N Sumof | Sum of Su_m gf
pre-test | post-test | Deviation
County Boys 55 66.75 | 89.403 22.653
County Girls 35 64.2 91.23 27.03
Sub-County Girls 15 52.2 89.653 37.453
Grand Total 105 183.15 | 270.286 87.136

COMPARISON OF BOYS AND GIRLS PERFORMANCE

60 m Sum of N
50 W Sum of PRE-TEST
40 Sum of POST-TEST

W Sum of DEVIATION

COUNTY BOYS COUNTY GIRLS SUB-COUNTY

GIRLS

Fig 3: Comparison of boys and girls performance

A comprehensive study was conducted to assess the
academic performance of male and female students in county
schools and sub-county schools, particularly focusing on the
integration of an animation model in teaching Newton’s laws
of motion. Notably, the findings revealed that girl’s in sub-
county schools, characterized by lower prior experiences,
exhibited then greatest improvement. In comparison to boys
in county schools, they outperformed by 0.25%,
demonstrating a substantial positive deviation of 37.453%
from pre to post-test. This underscores the efficacy of
incorporating visual cues through animation in enhancing
learning outcomes.

Furthermore, girls in county schools also demonstrated
noteworthy progress, surpassing their male counterparts by
1.827%. This considerable improvement was complemented
by a positive deviation of 27.03%. The outcome align with
Richard Mayer’s contention that students excel when
multiple modalities, particularly visual cues, synchronized in
the learning process. The study highlights the distinct
advantage of employing visual elements, such as animation
models, in teaching, particularly for female students who
exhibited enhanced learning outcomes in both sub-county
and county school settings.

Moreover, this research sought to draw captivating
comparisons between the perspectives schools categories
when it comes to incorporating animations. The intriguing
findings have been beautifully illustrated in Figure 1.4

Table 4: Performance of the Schools

Group N Mean

County boys’ school 55 89.403
County girls’ school 35 91.23
Mixed Sub-county school 21 89.653
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PERFORMANCE OF SCHOOL CATEGORY
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Fig 4: Performance of the school category

The study had the objective of examining how the inclusion
of animation in Physics instruction could affect academic
achievement in students from various school settings, with a
particular emphasis on Newton’s laws of motion. The
investigation utilized pre-examination and post-examination
evaluation to collect data from two sets of schools: one that
integrated animations in their teaching (experimental group)
and another that did not (controlled group).

In the experimental group, the county boys’ school achieved
a mean score of 89.403%, while the controlled group scored
an average of 66.78%. Similarly, the county girls’ school
attained an aggregate of 91.23% whereas their counterparts
in their controlled group attained a mean score of 64.20%.
Performance in the mix-day and boarding school in the
experimental group achieved promising mean score of
89.653%, indicating that visual and auditory modalities
together can positively impact their performance. While,
controlled group managed a mean score of 54.2%.

The experimental groups demonstrated significant
improvements in their score when animation model was
incorporated in teaching Newton’s laws of motion. This
implies that the animation model positively impacted the
students’ performance in understanding these abstract
concepts. Visualization of these concepts through mental
images helped enhance both conceptual and procedural
knowledge, enabling the students to integrates the two and
solve problems accurately.

The performance gap between the county-boys’ school and
county girls’ school in the experimental group was 1.827%.
Considering that prior-experiences of these school categories
are believed to be similar, such a small performance gap is
expected. Notably, the girls benefited most, with 27.03%
difference compared to the controlled county-girls’ school.
This clearing shows girls learn more effectively when visual
and auditory modalities are used in teaching and learning,
rather than relying solely on verbal instruction. In this
category, the students’ identified the gaps between
conceptual and procedural knowledge, thanks to their ability
to create mental images and visualize abstract concepts
concretely. The students expressed satisfaction with their
performance in Newton’s laws of motion and believed they
would perform better in their national examination.

The performance of sub-county mixed day and boarding
school was not disappointing either. The experimental group
managed 89.6% as the mean score. Since Animation model
utilizes both visual and audio components simultaneously,
students are able to visualize these abstract concept into
concreteness. Consequently, they can establish correlations
between conceptual and procedural knowledge, enabling

them to solve problems accurately.

These results indicates that students’ low prior-experiences
can even perform better if provided with a conducive learning
environment and if animation model are integrated into the
teaching and learning of the Newton’s laws of motion. The
researcher established that sub-county mixed day and
boarding school benefited the most from animation
integration.

Conclusion

In conclusion, our study unequivocally substantiates Richard
Mayer’s multimodal learning theory (2009), emphasizing
that students attains optimal learning outcomes when exposed
to multiple sensory modes simultaneously. This ground
breaking research not only affirms the academic capabilities
of students in sub-county and county schools, showcasing
their potential to perform on par with their peers in extra-
county and national schools, but it also underscores the
remarkable potential for female students to excel when
animation is seamlessly integrated into their educational
experience.

The infusion of animation into the teaching and learning of
Newton’s laws of motion yielded transformative results. It
undeniably instilled a profound enthusiasm for Physics
among students, fostering a positive attitude towards the
subject matter. What’s more, animation served as a powerful
tool, translating intricate and abstract concepts within
Newton’s laws of motion into vivid and tangible visual
representations, enhancing comprehension.

Notably, our research highlights the adeptness of teachers in
effectively utilizing animation equipment and cultivating a
favourable disposition towards its integration into Physics
education. The unanimous testimony of the three
participating teachers in the three experimental schools
underscores the captivating nature of the animation model,
ensuring that students remained engrossed in the instructional
content throughout their lessons. This, in turn, effectively
bridged the chasm between abstract theory and practical
application, a critical revelation that aligns with previous
research by Zerihum, Desta, and Shemelise (2020), shedding
light on the deficiencies in conceptual and procedural
understanding among pre-service Physics educators.

Most importantly, our study offers invaluable insight into
revolutionary pedagogical methodologies for teaching and
learning. Consequently, the integration of animation in
Physics education should not merely be considered but
enthusiastically embraced as a beacon of academic progress
and students’ engagement.
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