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Abstract: This study examined the impact of teaching biology using interactive multimedia on the students’ academic performance
in biology at Community Day Secondary Schools (CDSS). This study was conducted in three secondary schools in the Dedza district,
in the central region of Malawi. A pretest-posttest quasi-experimental approach was used in this investigation. A total number of
189 Form Four students were selected from the three schools. The schools were categorized into three groups, namely: (a) urban,
(b) rural, and (c) control. The control group received instruction using a teacher-centered approach, while the experimental groups
received instruction using interactive multimedia resources. The pretest was conducted for three weeks, after which the posttest
was administered. One-way ANOVA in IBM-SPSS software was used to analyse the data. Our findings showed that multimedia
instruction packages had a significant impact on student performance (F (2, 188) = 126.557, p < .001). Furthermore, after the
intervention, the scores of the rural group and the urban group significantly varied (p <.001). Gender had a significant influence on
the performance of students in biology (F (1, 188) = 8.78, p = .003). Therefore, the study concludes that the use of multimedia
instructional packages helps learners understand abstract concepts in biology, and the study further recommends that multimedia
instructional packages be used to teach hard-to-grasp concepts in biology in CDSS.
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Introduction

This is an age of technological advancements where science is the pillar of the prosperity of nations (Quarcoo-Nelson et
al,, 2012). Biology is one of those sciences that is essential for the development of countries in our contemporary world.
Biology has long been a vital subject in science due to its applications in food sciences, health, ecosystem management,
conservation, and agriculture (Akinbadewa, 2020). Therefore, the significance of the subject has resulted in increased
awareness of the subject around the world. Sufficient biology education is required for students' overall future
development (Ayittey et al., 2019). Biology is not only important for human growth, but it also has a significant impact
on global socio-economic and political development (Ministry of Education, Science and Technology [MoEST], 2013).
However, despite its general importance, the performance of secondary school students in biology has been subpar
(Gambari et al., 2014). Various studies have reported low student performance in internal biology examinations (Chinna
& Dada, 2013). Teachers' teaching approaches have been blamed for the continued poor academic success in biology
(Yusuf & Afolabi, 2010). The current traditional lecture method of teaching renders learners passive and promotes
memorization, which ultimately causes learners to become bored with learning (Garraway-Lashley, 2014). A technology-
assisted instructional system would be essential for ensuring effective learning in 21st century education (Van Laar et
al,, 2020). Technological advancements such as multimedia-assisted teaching packages may be used in biology classes in
conjunction with traditional methods of instruction to help students to learn more effectively (Vinayak et al., 2009). Text,
audio, and video are some of the types of media that may be used to represent and show information using multimedia
technology (Guan et al., 2018).

* Corresponding author:
Yamikani Willie Ntaila, ACEITLMS, University of Rwanda, College of Education, Rwanda/ University of Malawi, School of Natural and Applied
Sciences, Department of Biological Sciences, Malawi. D4 ntailay13@gmail.com

© 2023 The Author(s). Open Access - This article is under the CC BY license (https://creativecommons.org/licenses/by/4.0/).


https://doi.org/10.12973/eu-jer.12.4.1697
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-0312-2973
https://orcid.org/0000-0001-6642-0161
https://creativecommons.org/licenses/by/4.0/

1698 | NTAILA & MBARAKA / Impact of Interactive Multimedia Instruction on Performance of Students

Multimedia is multisensory since it involves several senses in the audience at the same time (Gilakjani, 2012). According
to Akinbadewa (2020), multimedia educational packages considerably improve students' understanding of biology
subjects as compared to the traditional approach. Multimedia learning assists learners in comprehending complex
concepts and can also encourage cooperative learning, critical thinking, and problem-solving skills (Clements & Sarama,
2003; Stephen et al, 2008). Similarly, Ayittey et al. (2019) found that multimedia instruction is better suited to teaching
abstract topics in biology. Countries in sub-Saharan Africa (SSA) have enacted information and communications
technology (ICT) policies to promote the utilization of ICT in education to improve student interaction and performance.
The incorporation of multimedia in teaching and learning in SSA largely depends on the level of ICT development.
Multimedia teaching and learning cannot materialize without ICT resources. Countries like South Africa have taken
greater strides in using technology in teaching (Burns & Santally, 2019). Most SSA countries suffer from a lack of ICT
resources, lack of well-trained teachers, and poor funding and infrastructure. As is the case with many countries in SSA,
Malawi is faced with constraints in financial resources, a lack of ICT infrastructure and resources, and also unreliable and
unstable power (Isaacs, 2007). Many schools in Malawi do not have computers or computer laboratories, and a majority
of the schools in rural areas are not electrified. This makes the dream of incorporating ICT into teaching and learning a
far-reaching one. Although some schools in most urban areas have computers and are well electrified, the computers are
not fully utilized for teaching and learning but are rather used for administrative purposes and computer studies as a
subject (Isaacs, 2007).

Although the incorporation of technology in teaching remains a development that is in its infancy in many SSA countries,
including Malawi, multiple external representations are an effective approach to promoting learning and boosting
comprehension in a multimedia learning environment (Schnotz & Lowe, 2003). The interesting effects of multimedia
continue to compel researchers to conduct research both within and outside of the classroom, necessitating the need for
this investigation.

Education System in Malawi

The formal education system in Malawi comprises three levels, namely primary, secondary, and higher education.
Primary schools last for eight years, and upon completion, a learner gets a primary school leaving certificate (PSLCE)
(Zeitlyn et al., 2015). Students who pass PSLCE are admitted into secondary schools. Secondary school education lasts
for four years, and learners are awarded the Malawi School Certificate of Education (MSCE) upon completion. Higher
education varies from two years for a certificate to four or five years for a bachelor’s degree (Zeitlyn et al., 2015).

Typology of Secondary Schools

Secondary schools in Malawi are categorized into two main groups, namely public and private schools. Private schools
are schools that are run by independent business owners without government funding. They are divided into two
categories: those that follow the Malawi curriculum and those that cater mostly to international students and use the
European curriculum (Zeitlyn et al., 2015). Public secondary schools are categorized into three groups, namely:
conventional secondary schools (CSS), community day secondary schools (CDSS), and open day secondary schools
(ODSS). CSSs are government-sponsored schools that enjoy the greatest access to both human and material resources for
education (Chimombo et al., 2014). Students who perform well in their primary school leaving certificate examinations
are admitted into these schools. This category of schools outperforms all other school types in national examinations
(Zeitlyn etal., 2015). CDSS are the public schools that are the cheapest form of secondary schooling in Malawi (Chimombo
et al., 2014). They typically have inadequate funding, unqualified teachers, a subpar learning environment, and
inadequate teaching and learning resources and apparatus (World Bank, 2010). These schools are characterized by poor
performance, and very few of their students are admitted to public universities (Zeitlyn et al,, 2015). ODSS is an
alternative means of delivering secondary education (Chimombo et al., 2014). They operate on the existing structures of
public secondary schools in the afternoon hours after the others have knocked off (Zeitlyn et al., 2015). These schools
provide extra revenue for teachers (Chimombo et al,, 2014).

Statement of the Research Problem

Malawi's educational system follows the 8-4-4 pattern. Learners sit for the Primary School Leaving Certificate
Examination at the end of their eighth year of primary school (World Bank, 2010). Some students are accepted into
secondary schools. Secondary school education in Malawi lasts four years, with two national examinations. The Junior
Certificate Examination is administered in year two, and the MSCE in year four (MoEST, 2019). Passing the MSCE is very
important because the performance determines whether students will be selected to pursue tertiary education or not
(MoEST, 2019). However, as evidenced by examiner reports and related studies, there has been a persistent decline in
science performance at both the JCE and MSCE levels (Maseko & Khoza, 2021). Biology being one of the sciences, it is not
an exception to this perennial decline in performance (Malawi National Examinations Board [MNEB], 2019). Just as in
other science subjects, biology has a higher percentage of students failing or receiving poor grades. However, the
examination results for students in the CDSS for science, including biology, have been much worse since the
establishment of these CDSS than in the CSS. In addition to a lack of resources for teaching and learning, poor
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infrastructure, and insufficient teachers in most of the CDSS, the poor performance in national examinations has also
been attributed to an ineffective teaching method that are mostly teacher centered (Chibwana & Rajamehala, 2022). The
teacher-centered approach is the tradition teaching strategy where the teacher controls the learning experience and
passes on the required knowledge to the students, which they receive passively (Serin, 2018). The student's role in this
approach is to pay attention to the teachers and pick up knowledge from them as they teach. This teaching approach
encourages rote learning, making it ineffective for teaching abstract and difficult topics such as cell biology, nervous
coordination, genetics, etc. (Cimer, 2012). To achieve the admirable objectives of good academic performance by students
at Community Day Secondary School, new approaches based on technology integration strategies are desperately needed
because existing methods of teaching science are failing to enable students to develop problem-solving skills, as well as
critical and logical thinking (Shah & Khan, 2015). Akinbadewa (2020) suggested that the multimedia teaching approach
can help to improve the performance of students in biology in secondary schools from its current status. Multimedia
resources are viewed as a crucial part of our teaching strategies and assist in the development of knowledge of successful
teaching techniques in a student-centered setting (Choiriyah et al., 2022). Students can learn more effectively from well-
designed multimedia resources that combine words and images than they can from more conventional forms of
instruction that rely just on words (Choiriyah et al., 2022; Plowman & Stephen, 2005). Therefore, in light of the foregoing,
this study was carried out to determine the impact of multimedia instruction on students' academic performance in
biology at CDSS in Dedza, Malawi.

The Objective of the Study
The study has the following specific objectives;

1. To determine the effects of the multimedia teaching approach on students' academic outcomes over the
traditional method in Dedza district, Malawi.

2. To determine the difference in academic outcomes of students taught using the multimedia approach in urban
and rural schools in Dedza district, Malawi.

3. To determine the effect of the multimedia teaching approach on the academic outcome of different genders in
Dedza district, Malawi.

Significance of the Research

Improving biology results in secondary schools is a great task in Malawi. A current challenge of poor academic
performance in the subject of biology, for which no practical solutions have yet been discovered, has triggered the need
for this study. This research aims to help in this regard by looking into alternative teaching and learning methods,
particularly for topics that have been difficult for both teachers and students, such as genetics, coordination, the nervous
system, etc. The study provides practical solutions for improving poor academic performance in biology, which will
benefit CDSS students who are already struggling with decimal performance. Therefore, the results of this study are
fundamental to curriculum and policy development, teaching and learning, and secondary school administration.

Literature Review
Theoretical Framework

This study was based on the cognitive theory of multimedia learning, which tries to describe how learning happens using
multimedia tools. The theory examines how human beings process information in working and long-term memory to
ensure that knowledge presented in a multimedia environment leads to a meaningful learning experience (Mayer, 2001;
Toh et al., 2010). The cognitive theory of multimedia learning arose from studies of text and illustrations as well as
experiments, which found that illustrations with integrated text improved learning effectiveness (Mayer, 2009). The
cognitive theory of multimedia learning (CTML) assumes that pupils attempt to form logical connections between words
and pictures to have a deeper understanding than they can with only words or pictures (Mayer, 2009). The hypothesis
maintains that using animation without narrative or speech without animation treatments is less effective than using
narration and animations together. One of the fundamental goals of multimedia learning, according to cognitive science,
is to enable the learner to form a cohesive mental image from the supplied content. The learner's task as an active
participant is to make sense of the material delivered and eventually create new information (Sorden, 2012). This theory
is built on three assumptions. The first assumption is the dual-channel processing hypothesis, which postulates that
humans have two independent channels for processing auditory and visual information (Mayer, 2007; Rudolph, 2017).
It stresses two channels of information: verbal and nonverbal. According to Henry (2011), the verbal and nonverbal
processing channels are functionally independent but linked. Everything we see is processed through the visual channel,
and everything we hear is processed through the verbal channel. The second assumption is the limited capacity theory,
which postulates that the amount of data or load that each person can handle simultaneously in each of the dual channels
is constrained (Clark & Mayer, 2008; Toh et al., 2010). Van Merrienboer and Sweller (2005) contend that we are
continuously bombarded with large volumes of material, making it difficult to recall anything. Therefore, since the ability
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to process information in the verbal and visual channels is constrained, teachers must prevent their students from
experiencing cognitive overload (Van Merrienboer & Sweller, 2005). The third assumption is the active processing
hypothesis, which postulates that individuals actively use cognitive processing to create mental images of their
experiences (Henry, 2011). Mayer (2007, 2008) opines that individuals are viewed as actively processing and interacting
with incoming information. Therefore, the cognitive theory of multimedia learning and its assumptions are founded on
constructivism's learning theory, which views learning as an active, contextualized process of knowledge construction
rather than knowledge acquisition (Mogonea & Mogonea, 2014). In this study, the major research question focuses on
whether multimedia teaching methods enhance student academic achievement in biology.

Methodology
Research Philosophy

This study was based on the positivistic research paradigm. According to this theory, only factual knowledge acquired
from observation or the senses, including measurement, is regarded as authentic knowledge (Collins, 2010). Positivism
is based on quantifiable observations that can be analyzed statistically. Determinism, mechanism, method, and
empiricism are the four aspects of science that positivism is built on (Cohen et al., 2000). Positivism is based on the
empiricist belief that knowledge is gained from human experience. Under this researcher paradigm, the researcher is
expected to observe the occurrence of a particular phenomenon under study and give a generalized conclusion of what
may happen elsewhere (Kivunja & Kuyini, 2017). As a result, positivism was selected as the study's research philosophy
due to the scientific aspect of the study, which entailed experimentation to examine the findings and provide answers to
questions.

Research Design

The study used a pretest-posttest nonequivalent group design. This is the quasi-experimental design where the
experimental group was given a pre-test, an intervention, and then a post-test. At the same time, a non-equivalent control
group was given a pre-test with no intervention, and then a post-test was administered. This was chosen because the
groups were to be given a pre-test, and a post-test and also because it was not possible to randomize individuals into
experimental and control groups during the study.

Target Population, Study Sample, and Sampling Techniques

The target population of the study was Form Four students taking biology, who were drawn from three CDSS in Dedza
District in the Central Western Education Division.

The study used a sample size of 189 Form Four secondary school students in the Dedza district of Malawi. The sample
comprised an experimental urban group, an experimental rural group, and one control group. The control setup consisted
of 60 participants, the experimental rural setup consisted of 66 participants, and the experimental urban setup consisted
of 63 participants. The general distribution of the participants is shown in Figure 1.
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Figure 1. The Number of Participants in the Research Study

Teachers Training

Teachers with either diploma or bachelor's degree levels were selected from the schools and given the necessary
orientation and training on using multimedia materials in teaching the topic of the human nervous system and the
administration of the instruments. This was done in the span of a week. The teachers were familiarized with the
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courseware packages. The courseware package was downloaded from the internet, and the power point slides were
prepared by the researcher.

Development of Tests

The Biology Assessment Test (BAT) consisted of 20 objectives that were developed by the researcher. The tests included
a pretest and a post-test. The questions were structured according to Bloom's taxonomy. The contents of the assessment
were the same, but what differed was the wording and the position that the item occupied in the pre-test and post-test.

Reliability and Validity of Test Instruments

The reliability of the test was determined using data from the pilot study, which consisted of 40 students. Cronbach's
alpha was used to evaluate the internal consistency reliability. The coefficient of Cronbach's alpha was 0.84. This shows
that the test instrument was 84% reliable. This study used content validity for the test. The test items were tested and
validated by peer review, whereby the items were given to the selected experts and teachers who are the examiners of
biology for the Malawi National Examination Board. Comments from the reviewers were taken into consideration, and
necessary modifications were made.

Intervention

Each of the two experimental groups comprised of 66 and 63 students, respectively. One experimental group was from
an urban school, while the other was from a school in the rural part of the district. These two groups were taught using
interactive multimedia.

The courseware package and videos for the topic of human nervous systems were downloaded from the Internet, while
the PowerPoint slides were designed and prepared by the researcher. The multimedia packages that included the
simulation packages, on-screen text, video, still images, and animations for the topic of human nervous systems were
provided by the teacher to the students. The learners explored and interacted with the content, which was complemented
by the teacher, who guided the students as they interacted with the multimedia packages and also gave explanations on
the videos, slides, simulation animations, and slides concurrently. This was done for three weeks.

The control group consisted of 60 students who received teacher centered instruction. The teacher delivered the lessons,
and the learners listened to the teacher. They were not engaged with any interactive multimedia resources.

Data Collection

Data for academic performance was collected through the non-equivalent group design pretest-posttest procedure
within the space of four weeks. In the first week before the intervention stage, the Biology Assessment Test was
administered as a pre-test to both study groups. This test was given to test for the homogeneity of the study groups.
Immediately after three weeks of learning, a biology assessment test was given to evaluate the students' learning
outcomes and academic achievement.

Results and Data Analysis Methods

The collected data was analyzed based on the formulated research questions. The data were tested for normality and
were found to be normally distributed. Therefore, the data were analysed using the parametric test technique of a one-
way ANOVA in IBM-SPSS software for inferential statistics. The inferential statistics were complemented by descriptive
statistics that were used to describe and compare sets of data from the study.

During the analysis, the scripts of students who sat for the pretest and missed the posttest and those who sat for the
posttest but had missed the pretests were never considered. Furthermore, the scripts of students who had missed more
than two lessons were removed and never considered for the analysis.

Findings/ Results

Test of the Homogeneity of the Study Groups

The data from the pre-test were analysed to determine whether the groups did not significantly vary from each other.
Table 1 shows that the learners in the urban group obtained a mean score of 17.91 (SD = 9.51). The rural group obtained
a mean score of 19.83 (SD = 8.15) and the control group obtained a mean score of 16.49 (SD = 9.55). The results indicate
that the rural group had a higher mean score than the other groups.
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Table 1. Comparison of Mean Scores of Pre-Test Between Learners Taught With Multimedia Materials in Urban Group,
Rural Group and Control Group

Name of group Number Mean Std. Deviation  Std. Error Mean
Urban Group 68 1791 9.51 1.15
Rural group 72 19.83 8.15 0.96
Control group 65 16.49 9.55 1.19

The findings in Table 2 show that mean scores of the groups did not significantly vary before the intervention; F (2, 205)
=2.347,p=.098.

Table 2. Difference in Mean Scores of Pre-Test Among the Control Group, Urban Group and Rural Group Before the

Intervention
Scores Sum of Squares df Mean Square F Sig.
Between Groups 386.470 2 193.235 2.347 .098
Within Groups 16713.724 203 82.334
Total 17100.194 205

Effects of Multimedia Instructional Packages on the Academic Outcome of Students

The study compared the academic achievement of students in terms of mean scores between learners taught using
multimedia instructional packages (urban and rural groups) and those in the control group exposed to the teacher-
centered approach. Our results show that the urban group obtained a mean score of 67.17 (SD = 10.88), the rural group
obtained a mean score of 57.36 (SD = 7.89), and the control group obtained a mean score of 42.10 (SD = 7.16) (Table 3).
The results show that the urban group has a higher mean score than the rural group, with a mean score difference of
9.81. The control group has the lowest mean score among the three samples. There is a mean score difference of 25.07
between the urban group and the control group. The mean score difference between the rural group and control group
is 15.26. Table 3 below shows the results.

Table 3. Comparison of Mean Score on Post-Test Scores Between Experimental Groups and Control Group.

Name of group Number Mean Std. Deviation Std. Error Mean
Urban Group 63 67.17 10.88 .92
Rural group 66 57.36 7.89 97
Control group 60 42.10 7.16 .92

The results indicate that the mean scores of students among the study groups significantly varied after the intervention,
F(2,188) =126.557, p <.001. Therefore, there is a discernible difference in achievement mean scores between students
receiving multimedia instruction and those receiving traditional instruction. This shows that the intervention had a
substantial impact on the academic outcome of students in biology. Table 4 below shows the results.

Table 4. Effect of Treatment on Students' Academic Performance in Biology for the Control Group, Urban Group, and Rural
Group in Dedza District

Scores Sum of Squares df Mean Square F Sig.
Between Groups 19573.782 2 9786.891 126.557 .000
Within Groups 14383.752 186 77.332

Total 33957.534 188

A pairwise comparison was carried out to find the existence of a significant difference. The data in Table 5 show that the
mean scores of the control group and urban group significantly varied (p <.001). There is also a significant variation in
mean scores between the rural and control groups (p <.001). Furthermore, the mean scores of the urban group and the
rural group significantly varied (p <.001). Table 5 below shows the results.



European Journal of Educational Research | 1703

Table 5. Pairwise Comparison to Determine Where the Significant Difference Exists

Dependent Variable: Scores Tukey HSD

(I) Group (N Group Mean Difference (I-]) Std. Error Sig. 95% Confidence Interval
Lower Bound Upper Bound
Control Rural -15.264" 1.569 .000 -18.97 -11.56
Urban -25.075" 1.569 .000 -28.82 -21.33
Rural Control 15.264" 1.569 .000 11.56 18.97
Urban -9.811" 1.569 .000 -13.47 -6.15
Urban Control 25.075" 1.586 .000 21.33 28.82
Rural 9.811" 1.549 .000 21.33 13.47

*. The mean difference is significant at the .05 level.

Comparison of the Mean Scores Among the Study Groups Before and After Intervention

The study compared the mean scores of the study groups before and after the intervention. The students' mean scores
after the intervention were higher than before the treatment. The results are as presented in Figure 2 below.
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Figure 2. Mean Scores of Students in the Study Groups Before and After Intervention

Effects of Multimedia Instructional Packages on the Academic Outcome of Students in Urban and Rural CDSS

The academic achievement of students in the rural group and urban group was compared after treatment. The results
show that both the rural group and urban group improved their performance in the posttest. However, the urban group
has a higher mean gain score (49.26) than the rural group (37.88). The results of Table 5 above elucidate that the scores
of the rural group and the urban group significantly varied (p <.001). Table 6 shows the students’ mean gain scores after
being taught using multimedia instructional materials in urban and rural schools.

Table 6. Mean Gain Scores of Students Taught Using Multimedia Instructional Materials in Urban and Rural Schools in the
Dedza District of Malawi.

Group Pre-Test Score Post-Test Score Mean Gain Score
Experimental Urban 1791 67.17 49.26
Experimental Rural 19.83 57.36 37.88

Effects of Multimedia Instructional Packages on the Academic Outcome of Students According to Gender

The study determined mean scores between male and female learners exposed to the multimedia instructional packages
and those exposed to the teacher-centered approach in selected schools in the Dedza district of Malawi. The results show
that in the control group, male students had a higher mean gain score (27.09) than the female students (24.16). However,
in the urban group, the male students had a lower mean gain score (36.74) than the female students (38.96). Lastly, in
the urban group, the male students had a mean gain score that was greater (50.91) than the female students' mean gain
score (46.02). Table 7 below shows the results.
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Table 7. Mean Gain Scores of Male and Female Students for the Control Group, Urban Group and the Rural Group.

Group Gender Pre-Test Score Post-Test Score Mean Gain Score
Control Male 17.58 44.67 27.09
Female 15.57 39.53 24.16
Experimental rural Male 20.74 57.08 36.74
Female 18.82 57.78 38.96
Experimental urban Male 18.59 69.50 50.91
Female 17.12 63.13 46.02

The mean scores between female and male students varied significantly (F (1, 188) =8.78, p =.003). Table 8 below shows
the results.

Table 8. Effects of Intervention on Students' Learning Outcome According to Gender

Scores Sum of Squares df Mean Square F Sig.
Between Groups 1522.869 1 1522.869 8.780 .003
Within Groups 32434.666 187 173.447

Total 33957.534 188

The follow-up analysis was carried out to establish the existence of a difference in the mean scores by gender. In the
urban group, the mean scores of male and female students varied significantly (F (1, 62) = 5.362, p =.024). The female
learners performed better than the male learners. The mean scores of male and female students in the rural group did
not significantly vary (F (1, 65) = 0.125, p =.725). Furthermore, results show that the mean scores of female and male
students in the control group significantly varied (F (1, 59) = 8.716, p =.005). Tables 9, 10, and 11 respectively show the
results.

Table 9. Effect of Intervention on Students' Academic Outcome of Students on Gender in Urban Group.

Scores Sum of Squares df Mean Square F Sig.
Between Groups 592.471 1 592.471 5.362 .024
Within Groups 6740.609 61 110.502

Total 7333.079 62

Table 10. Effect of Intervention on Students' Academic Outcome of Students Based on Gender in an Experimental Rural

Group.
Scores Sum of Squares df Mean Square F Sig.
Between Groups 7.837 1 7.837 125 725
Within Groups 4017.436 64 62.772
Total 4025.273 65

Table 11. Effect of Intervention on Students' Academic Outcome of Students Based on Gender in the Control Group

Scores Sum of Squares df Mean Square F Sig.
Between Groups 395.267 1 395.267 8.716 .005
Within Groups 2630.133 58 45.347
Total 3025.400 59

Discussion

The results of the pretests show that the mean scores for the rural group, urban group, and the control group did not
significantly vary from one another. This shows that both study groups were homogenous before they were exposed to
the intervention, although they had slight differences in their mean scores. The post-intervention achievement mean
scores varied significantly between students taught using multimedia instruction materials (experimental groups) and
those taught using the traditional approach (control groups) in Malawi's Dedza district. This indicates that the
intervention improved the academic performance of the students in biology. The findings concur with the results of
Ayittey et al. (2019), which looked at how biology students in senior high school performed after receiving multimedia
instruction. The findings also concur with the findings of Adegoke (2010), which examined the effects of multimedia
instruction in physics. Additionally, John et al. (2018) discovered that students who learned biology using a multimedia
instructional strategy outperformed those who learned the subject through teacher-centered methods. Similar findings
were made by Kareem (2018), who discovered that students receiving multimedia-assisted instruction outperformed
their peers receiving conventional instruction. However, the study by Stuckey-Mickell and Stuckey-Danner (2007) that
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compared virtual and face-to-face labs for biology revealed that 87% of the students thought that face-to-face labs were
more effective than the virtual labs.

The results also show that the academic outcomes of learners taught using multimedia instructional packages in urban
and rural schools in the Dedza district of Malawi significantly varied. This could be a result of differences in exposure to
technologies between students found in urban areas and those in rural areas. In urban areas, students are better exposed
to ICT and have more access to technologies than students in rural areas due to the technological divide that exists (United
Nations International Children's Emergency Fund [UNICEF], 2020). Students in rural areas do not have personal
computers or access to the internet. As a result, they are not familiar with using them for educational purposes. On the
other hand, most of the students in urban areas own their own computers, and they also have an internet connection.
This gives them a comparative advantage in interacting with the multimedia materials and grasping the concepts (Kumar
& Kumara, 2018). Olutola (2016) suggests that the significant performance gap between urban and rural students may
be caused by differences in exposure to social amenities and educational resources between students in urban and rural
areas. Students in urban areas have access to different social amenities and educational resources, which help them
outperform students from rural locations.

The findings show that mean scores between male and female pupils who received multimedia instruction and those
who were taught using a traditional teacher centered approach vary significantly. In an experimental urban group where
students were taught using multimedia instructional packages, male students had a higher post-test mean score gain
than female students. This may be due to gender stereotypes that prescribe gender roles to boys and girls. Societal norms
expect boys to be exposed to technological gadgets, whereas females are expected to learn virtue and provide care
(Clayton et al., 2009). As a result, when it comes to using technologies, female students exhibit greater fear and lower
levels of competence than male students (Kukulska-Hulme & Traxler, 2007). This finding is in tandem with the findings
of Heo and Toomey (2020), who found that mean scores of undergraduate students in relation to gender significantly
vary. Male students performed significantly better than female students. The findings are also in tandem with the findings
by Raheem (2012), who discovered that male students performed better than female students in the fields of science,
math, and the social sciences. However, in the experimental rural group, the female students outperformed the male
students. This finding concurs with the findings by Olutola (2016), who also found that academic performance in relation
to gender in the WASSCE multiple-choice biology test significantly varied, with female students performing significantly
better than males. The mean score by gender in the rural group did not significantly vary. This agrees with the findings
of the study by Ayittey et al. (2019), which found no significant variation in gender. Furthermore, in the study conducted
by Akinbadewa (2020), male and female students did not significantly vary when exposed to interactive multimedia.

Conclusion

In conclusion, the study's findings, which looked at how multimedia instruction affected students' academic performance
in biology, showed interactive multimedia helps improve the academic outcome of students in biology. Urban students
perform better in comparison to their rural counterparts when exposed to the teaching and learning of the human
nervous system through the use of multimedia resources. Gender affects the academic outcomes of students taught using
a multimedia method versus those taught using a traditional approach.

Recommendations

Teachers should expose learners to multimedia resources when teaching hard-to-grasp topics to enable students in CDSS
to grasp the concepts. The government should ensure that CDSS have computers and access to the internet to enable
teachers to teach the learners using multimedia resources. More Telecentres must be built in rural areas and get
resourced so that students in rural areas who do not usually have personal computers can use them and become
acquainted with computers. Those who have similar interest in reaching this area should conduct a similar study with a
larger sample size than was used in this study to obtain more comprehensive findings. Furthermore, a study should also
be conducted to determine the attitude of biology teachers towards the use of multimedia instructional packages in
teaching lessons in Community Day Secondary Schools.

Limitations

This study is limited to examining the impact of interactive multimedia on the academic performance of students in
biology. In addition, this study is also limited to students in CDSS. Other similar studies can be carried out on students in
private and conventional public secondary schools.
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