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ABTRACT

The purpose of this study was to examine the impacts of multimedia
instructional strategies on students' conceptual understanding of
genetics in biology. A quasi-experimental design was employed for
the research. The study population comprised all students studying
biology in public secondary schools within llorin, Kwara State,
Nigeria, during the 2024 academic year. Through purposive
sampling, co-educational public secondary schools in llorin were
selected. The sample consisted of intact classes totalling 94 biology
students. The experimental group received instruction using a
multimedia instructional strategy (MIS), whereas the control group
was taught using the traditional teacher-centred approach. The study
utilised multimedia resources (videos with audio on genetics),
structured lesson plans, and a researcher-developed assessment tool
titled the Genetics Achievement Test (GAT). Experts confirmed the
instrument's content validity, and its reliability was established with a
Pearson Product-Moment Correlation, yielding a coefficient of 0.77.
Data were analysed using descriptive statistics such as mean and
standard deviation, along with inferential statistics using the t-test at
a 0.05 level of significance. The findings revealed a statistically
significant difference in achievement between students exposed to
MIS and those taught with conventional methods, in favour of the
experimental group. These results suggest that multimedia
instructional strategies significantly enhance students’ conceptual
understanding of genetics. Therefore, it is recommended that biology
educators integrate MIS into their teaching practices to enhance
students' understanding of genetic concepts and improve their overall
academic performance.
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Introduction

Biology is a science subject taught at senior secondary school levels in Nigeria. It is
perceived as the most popular of the three natural science disciplines amongst secondary school
students in Nigeria (Jibril et al., 2015). According to Adewale et al. (2016) biology subject is
regarded as the simplest and easiest science subject that usually attracts the widest enrolment
among Nigerian students at the Senior School Certificate Examinations. Genetics concept is the
study of how living organisms transfer traits like observable or detectable characteristics from
generation to generation (Armstrong and Wilkinson 2020), It is an important aspect of human
development and a discipline in biology that is difficult to teach and learn, thereby promoting rote
learning of the concept (Jibril, 2024 & Abimbola, 1998). Therefore, the need for conceptual
understanding of genetics is very important, and teachers need to employ methods will aid critical
thinking and more conceptual understanding of genetics. Science educators have continued to
place emphasis on teaching and learning strategies that can facilitate critical conceptual
understandings in the sciences that* can lmprove academlc achlevement in the 21% century
(Abdulrahim et al., 2018). Thus, the study focused ‘on the |mpacts of using multimedia as a

medium of instruction in genetics..

Multimedia strategy "pt’e"‘sents learning through the use*bf‘f pictures and words. For
instance, learning involving the use of PowerPoint presentatlons, a pre-recorded lecture or
reading a physics textbook. (Unlver5|ty of Buffalo, 2025) - Accordlng to Mayer (2011),
Multimedia instruction refers to a Iéarnmgenvtronment ‘that- comblnes visuals and text to enhance
understanding. It includes resources like textbooks videos, narrated slide presentations, online
animations, and educational computer games designed to support effective learning. This strategy
is based on three principles of cognitive science as dual channels, limited capacity, and active
processing; five cognitive processes of learning such as selecting words and pictures, organizing
words and pictures, and integrating); and five representations learning as external representations,
sensory copies in sensory memory, images,sounds in working memory, pictorial and verbal
models in working memory, and knowledge in long-term memory. According to Ye (2024)
multimedia teaching in the primary school classroom plays a pivotal role in enhancing the
educational experience for young learners. The study further highlighted some impact of
multimedia resources (such as interactive digital content, videos, animations, etc.) on learners as
enhancing comprehension, engagement in critical thinking and creating interactive learning

environments, fostering intellectual development.
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Several studies have been conducted on the effectiveness of multimedia strategy in teaching and
learning, among which are Ayodeji (2021), Akinbadewa (2020; Akinbadewa and Sofowora,
2020; Alamina and Otuturu,2019. In addition, recent studies on multimedia were reviewed in
this study:

Kasa et al. (2024) conducted a study on the effects of multimedia and dynamic classroom
integrated instruction (DCII) on students' academic achievement in respiration and
photosynthesis. The study employed a non-equivalent, quasi-experimental design. A total of 94
secondary school students were sampled for the study. Data were collected using biology
achievement tests, classroom observations, and focus group discussions. The data were analysed
using paired and independent sample t-tests, repeated measure analysis of variance, and thematic
analysis. The results revealed a statistically significant difference in biology achievement between
the experimental group. It was concluded that multimedia creates a more active learning
environment, simplifies complex content and enhances students’ achievement. In the same
vein,Okoli et al. (2024) studied the effect of usmg multlmedra on: the achievement of upper basic
education students in Basic Science in secondary schools in“Anambra state. The study adopted a
quasi-experimental research de5|gn The sample comprlsed Of 79Seventy nine (37 control and
42 experimental) upper basic. 9 students fromi'the 19 ¢o- educatlonal schools in Awka Education
Zone. The instrument used for data collection was an Achlevement Test (BSAT) of 40 multiple-
choice questions. Mean and standard deviation were used to answer the research questions, while
Analysis of covariance was used to test the hypotheses at a 005 level of significance. The
findings revealed that. there was a S}gnlﬁcant dlfference n the students academic achievement in

Basic Science when taught using multimedia.

Earlier, Onuigwe et al. (2023) studied the effect of multimedia instructional packages on
secondary school students’ academic performance in Chemistry. The design adopted for this
study was a quasi-experimental type of a pretest-posttest nonequivalent control group design. The
population of the study comprised 2,109 SS1 students (1,027 males and 1,082 females) in public
secondary schools in Enugu Education Zone of Enugu State. The sample for this study comprised
415 SS1 students drawn using a multistage sampling procedure. Data were collected with a
researcher-designed test titled ‘‘Chemistry Performance Test (CPT) . Mean and standard
deviation were used to answer the research questions, and Analysis of Covariance (ANCOVA)
was used to test the hypotheses. The findings of the study revealed that students exposed to a
multimedia instructional package performed better than those taught using a conventional

teaching method.
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Kiat et al. (2020) examined the effectiveness of multimedia-based learning on the academic
achievement of science subjects. The study was a descriptive design. The sample involved 40
junior high school students in Malaysia. The sample was divided into two groups (control and
experiment). The data collected were analysed using a t-test. The results of the analysis revealed
that the experimental group performed better than the control group. Therefore, there was a
significant difference between traditional teaching and multimedia teaching. The study concluded
that the use of multimedia in learning enables students to learn at their own pace and helps
students to develop a better understanding of science. Similarly, Khan et al.(2020) examined the
effect of multimedia instructions on the academic performance of secondary and higher
secondary school students in Bangladesh. A sample size of 600 secondary and higher secondary
school students was involved. Data was collected from copies of questionnaires. The data
collected were analysed using a two-stage structural equations modelling approach. The study
results revealed that organised c1ass Ieptures ,of._multl[medla instruction have a direct positive
relationship with the academic performance of sec»ondary and higher secondary students. Also, In
study conducted by Igblbo et al. (2019) on multlmedla 1nstruct10na1 packages and students’
academic performance in blology A quasr experlmental desrgn Was employed for the study. The
population comprised all senlor secondary two biology students in Obio Local Government Area
in Rivers State. Apurposwe sampllng was used to select 100 students in two intact classes for
the study. A 30-item cell d|V|S|on performance test was used to coIIect and the data collected were
analysed using a t-test. Flndl‘n.g-s from the’ stuq_y.re\lealed t-hat_ a multimedia instructional package

significantly enhanced the academic performance of students in cell division.

Based on’ these backdrops, this study investigated the effect of multimedia on the
Genetics concept in biology. This is because it has been reported by teachers and students to be
one of the difficult biology topics in secondary schools in Kwara State over the years
(Abimbola,1998 &Jibril, Bello &Ayinde, 2021). Researchers have employed different strategies
to aid the teaching of this concept to maximise meaningful learning, conceptual understanding,
eliminate misconceptions as well as improve the academic achievements of senior school

students.

Research Questions
The following research question was answered in this study:
1. Is there a difference in the achievement of students taught genetics using multimedia and

those taught with the conventional method?
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Research Hypothesis
The following null hypothesis would be tested in this study:

1. There are no statistically significant differences in the achievement of students taught

genetics using multimedia and conventional methods

Methodology

The study was a Quasi-experimental study of a non-equivalent, on-randomized pretest;
posttest control group design. The sample comprised 94 students from intact classes from two co-
educational public secondary schools in llorin city. A purposive sampling technique was used to
select the schools for the study. The Senior School two (SSII) Biology students were the target
population. The target population were not preparing for WASSCE. Instruments employed for the
study was a researcher-designed Genetics Achievement Test (GAT). The Research instruments
were given to three experlenced Brology teachers and .two Biology educators from the
Department of Science Education, UnlverS|ty of IIorln ngerla for face and content validity.
Also, the draft of the PTG was gtven to.an expert in the field.of measurement and evaluation for
the standard of the items. Rellablllty of the’ mstrument was determlned using the test-retest
method with a week's interval on the students of a non- part|C|pat|ng school. A reliability index of
0.77 was obtained using Pearson s product moment correlation coeff|C|ent

The researcher sought permlssmn to conduct the study in the sampled schools by
presenting an introductory letter* to the Pr|nC|pals of- the selected schools for consideration. With
permission, the researcher was introduced to the Biology teachers of the schools for familiarity
and arrangements were made for the study to take place. The researcher and Biology teachers,
who were the Research assistants, distributed the consent forms to the students. The form was
given to each student to be completed and returned to the Research assistants of each school.
These consent forms were given to seek students’ consent to participate in the study. The copies
of the collected consent forms were returned to the Researcher. Then, pretests were administered
to the participating students in both experimental and control groups before the commencement of
the teaching. The experimental group was taught using a multimedia strategy on genetics, and the
control group with a conventional method. A posttest was administered to all the groups at the

end of the lessons.

Data Analysis and Results
The research question was answered with a mean, and the research hypotheses were tested at a

0.05 level of significance
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Research Question 1: Is there differences in the achievement of students taught genetics using a
multimedia strategy and those taught with a conventional method
Table 1: Mean for the experimental and control groups

Group N X
Experimental group 40 66.30
Control 54 45.41

The result from Table 1 revealed the mean scores for the experimental and the control
group. The result revealed that the experimental group had an approximate mean score of 66.30
and the control group had an approximate mean of 45.41. The result shows that the experimental
group has a higher mean score than the control group students after the treatment. Thus,

multimedia strategy improves students; understanding. of concepts in genetics as reflected in their

scores in achievement in GAT.

Hypothesis 1: There is no statistical S|gn|f|cant dlfferences in the achievement of students taught
genetics using multimedia strategy and the convehtlonal method - .

Table 2: t-test of Post-test Scores of Experimental and Control Groups

Group Mean Std. t-value = ¢ t-cal Decision
Deviation SE-

Experimental 66309_27 1D78 1.98 Sig.

Control 45.41 10.50

Table 2 reveals that the mean achievement scores of the students in the experimental
group were higher than those of the control that did not experience any form of treatment. The
difference is therefore accounted for by the treatment on the experimental group (t-cal = 10.78, t
tab = 1.98) computed at a 0.05 level of significance. This means that there was a difference
between the experimental and control groups, as the t-value 10.78 was greater than the t-tab 1.98.
Hypothesis one is hereby rejected, which means that there was a significant difference in the
achievement of students that exposed to multimedia instruction and those of the conventional

method. This means that the experimental group performed better than the control group in GAT.
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Discussion of Findings

This study revealed that multimedia strategy has a positive impact on students’
performance in GAT, i.e. the approach improves students' conceptual understanding of the
genetic concept as reflected from their performances in the GAT. Hypothesis one was rejected
because there was a significant difference in the achievement of students taught with MIS. This is
in favour of the MIS group. This finding was in line with the results of studies conducted by Kasa
et al. (2024); Onuigwe et al. (2023), and Kiat et al. (2020), that students taught using a
multimedia instructional approach had better academic achievement than the control group.
Previous research also revealed that the use of multimedia can increase conceptual knowledge
and eliminate misconceptions (Lihan & Oruc, 2016; Akinbadewa & Sofowora, 2020).
Multimedia approach improves students-teacher interactions and communication as well as aids

students' attention and curiosity during the teaching and learning process.

Conclusion

1. Multimedia Instructional Approach aids more conceptual understanding and better achievement
of senior school students in genetlcs

2. Multimedia instructional approach lmproves students leafnlng active interactions and curiosity

Recommendations

The following recommendai_iﬁns were made b'as'é“d on the finding_.s‘";.'-"

1. Teachers in senior secondary schools should mcorporate multimedia instructional
strategies when teachmg genetlc concepts. :
2. Training workshops shOuId be organlsed to Eqmp eduCators with the necessary skills for

effectively using multimedia tools in their instructional practices.
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