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Abstract:

This study ascertained the effectiveness of Multimedia instructional package in improving primary school
pupils’ achievement in basic science at both post and follow-up measures. The design of the study was a
randomized control trial experimental design. This design was apt since randomization of subjects was not done
and intact classes were used. The sample size was 85 pupils from the two intact classes formed the participant
for the study. Basic Science Achievement Test (BSAT) was used to collect data for the study. The internal
consistency reliability index of BSAT was determined to be 0.87 using Kuder-Richardson formula 20 while the
estimate of the temporal stability of the BSAT was 0.91 using person correlation. Analyses of covariance
(ANCOVA) was used in testing the hypotheses at the 5% probability level. The use of multimedia projection in
the form of Computer Assisted Learning (CAL) significantly (p < .050) improved pupils’ achievement in basic
science. The efficacy of the CAL in improving the pupils’ achievement in Basic science was retained at the
follow-up measure. Multimedia projection package proved very effective in enhancing the achievement in basic
science.
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1. INTRODUCTION

The rate of pupils’ poor performances in basic science in Nigeria is becoming a disturbance to
educators in science education and calls for a paradigm shift in the method of instruction. In line with
this, [1] opined that the major cause of the poor performance of students to science subjects is a
method of teaching in the science classroom in Nigeria. The current teaching strategies commonly
used for teaching science have failed to enhance problem-solving skills, curiosity and critical and
logical thinking among the science students, there is a great demand to shift to technology integration
strategies as a new form of pedagogy [2]. The paradigm shift of integration of Information and
Communication Technology (ICT) is paramount since teaching principally involves the passage of
information through communication [3]. In light of the above, the researchers sought the effect of

multimedia on students’ achievement in mathematics and physics. g
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The twenty-first-century classroom instructional delivery demands the use of ICT. According to [3],
ICT is more innovative and could enrich approaches for meaningful learning. The communication
technology comprises all forms of technology to create, store, exchange information (such as business
data, video, audio, still images, text, pictures, etc) with high — speed communication links carrying
data, sound, and video [3]. The integration of two or more of those aspects of ICT facilities in the
communication process is regarded as Multimedia. Multimedia refers to presenting words and
pictures that are intended to foster learning [4]. Meaningful learning can occur when learners are
presented with words and pictures, as they can start to build mental representations of objects or
phenomena [5]. Integrating multimedia, such as static graphics, animations, digital games, interactive
simulations, quizzes with immediate feedback, or other widget e-learning activities [6], is essential for
effective e-learning [5, 7, 4]. Devices, such as tablets, have the potential to enhance student
engagement with learning resources and active and collaborative learning [8]. Multimedia refer to the
exciting combination of computer hardware and software that allows integration of text resources,
audio, animation, graphics, video to develop an effective presentation on an affordable desktop
computer [9]. Buttressing this view, [10] opined that multimedia is characterized by the presence of
texts, pictures, sound, animation, and video; some or all of which are organized into a coherent
program. Thus, multimedia is the presentation of information through multiple channels such as sound,
animation, text, audio, image, graphic, video, etc.

The emergence of computers and multimedia technologies has led researchers to develop
digital content and systems for teaching various subjects at different levels of education [11].
According to [13], strategically designed and integrated digital games as multimedia have the
potential to increase academic and learning effectiveness. Multimedia-supported e-learning is
considered useful as it can offer an enjoyable independent learning experience to learners [14].

Studies have examined the effect of multimedia for non-traditional students enrolled in
postsecondary education and the implication multimedia can have on achievement and learning
outcomes [13, 14, 15]. Through the fun and enjoyment of the self-developed computer-assisted
learning, students could engage in an active and effective learning process even when they were not
aware of an upcoming test [14]. However, based on the result of [14], the effectiveness of RPG as a
supplementary reviewing tool for grade 10 geological instruction fell short of researchers’
expectations. This is contrary to other several studies that suggested that students learned effectively
with instructional games [16, 17].

Besides, [15] found that after exposing students to game-based instruction intervention, the
improvement rate of the students in the low-score group was greater than that of the high-score group,
thereby indicating that the game-based instruction increased concentration. Studies have been
conducted in foreign countries to investigate the effects of multimedia-supported e-learning on
students’ science learning [18-21]. Austrian seventh-grade pupils’ knowledge of groundwater
increased significantly after working independently with the multimedia learning software [18]. [21]
found that computer-based educational games greatly enhanced students’ engagement in science
lessons. [22] found that multimedia application in teaching physics had resulted in a significant
increase in the quantum and quality of Serbian students’ knowledge in all categories, as well as the
retention of knowledge quality in the category of applying compared to the traditional method of
teaching. [3] found that Multimedia Aided Instructions had a significant effect on students’ learning
outcomes.

Based on the foregoing, the researchers explored the instructional implications of a
multimedia instructional package on enhancing pupils’ achievement in basic science. The researchers
hypothesized that the use of multimedia instructional package has no significant instructional
implications on pupils’ achievement in basic science.
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2.0 METHODS
2.1 DESIGN OF THE STUDY

Pre-test post-test randomized control trial experimental design was adopted by the researchers for the
study. Subjects were randomized into experimental and control groups.

2.2 ETHICAL CONSIDERATIONS

Faculty of Education, University of Nigeria approved this study through their institutional review
board with ID No: REC/FE/34/00113. The researchers strictly followed the ethical standard
specifications of the American Psychological Association (APA, 2017).

2.3 PARTICIPANTS

A sample of 85 primary 5 pupils formed the participants for the study. Purposive sampling was used
in selecting two government-owned primary schools with a functional computer laboratory. Pupils
were randomized into experimental and control groups using simple random sampling. Besides, the
accuracy of the sample size was determined using G-Power, version 3.1 which gave 0.84.

Accessed for eligibility (N=134)

Excluded (n=12)

.Not meeting inclusion criteria (n=0)
.Declined to participate (n=12)

. Other reasons (n=57)

A 4

A 4
Randomized (n=85)

A

- Allocation \ 4
Allocated to experimental group Allocated to wait list (n=40)
(n=45)

v v
Lost to follow- up (n=0) Follow-up Lost to follow-up (n=0)
Discontinued participating in D1s§0nt1nueq participating in
intervention (n=0) the intervention (n=0)

\ 4 i
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Excluded from analysis (n=0) Excluded from (n=0)

Figure 1: Flow diagram for Participants Allocation
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Table 1: Demographic information of the participants

Variables Categories Treatment group  Control Group Total
Gender Male 19(42.22%) 16 (40.00%) 35(41.18%)
Female 26(57.78%) 24 (60.00%) 50(58.82%)
Total 45 (100%) 40 (100%) 85(100%)
Location Urban 27(60.00%) 23 (57.50%) 50(58.82)
Rural 18(40.00%) 17 (42.50%) 35(41.18)
Total 45(100%) 40 (100%) 85(100%)
Mean Age M=£SD 10.02+1.43 10.14+1.55

Table 1 shows that out of the 65 participants, 25 (38.46%) are male pupils and 40 (61.54%) are female
pupils. 40 pupils representing 61.54% are pupils in urban primary schools while25 pupils representing
38.46% of the participants are pupils in rural primary school. The mean age of pupils in the
experimental group is 10.02+1.43 while that of the pupils in the control group is 10.14+1.55.

2.4 MEASURE

The instrument for data collection was the Basic Science Achievement Test (BSAT). BSAT consists
of 20-items multiple-choice questions of response options A, B, C & D. BSAT was developed by the
researcher using test-blue print or table of specification to ensure proper content coverage. BSAT was
face validated by three test development experts. The content validity of BSAT was determined using
a table of specification. An internal consistency reliability index of the instrument was estimated as
0.87 using Kuder-Richardson 20 (KR-20) formula, while the estimate of temporal stability was
obtained as 0.91 using the Pearson correlation.

2.5 PROCEDURE

Before the commencement of the treatment, BSAT was administered as a pretest to the two groups to
collect baseline data for the study. After that, the treatment commenced after that pretest. The
experimental group was exposed to multimedia projection in the form of computer-assisted learning
(CAL) while the control group was exposed to the normal talk and chalk method of teaching. The
contents of the instruction were drawn from the primary five Basic science core curriculum of the
Federal Ministry of Education. The experiment was conducted during the normal school periods
following the school timetable. At the end of the experiment, which lasted for six weeks, the
researchers administered the posttest to the participants in the two groups. After three months of the
administration of the posttest, a follow-up assessment was administered.
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Figure 3: Computer Assisted Learning through an online platform
2.6 DATA ANALYSIS

The effectiveness of multimedia projection in enhancing the achievement of pupils in Basic
science was determined using analysis of covariance (ANCOVA). The effect size of the treatment was
reported using Partial Eta squared. The assumption of the sphericity of the test statistic was tested
using the Mauchly test of sphericity which was not significant (Mauchly #=0.854, p=.713), implying
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that the assumption was not violated. Thus, the variances of the differences between all combinations
of the related measures are equal. The analysis was done using statistical package for social sciences
version 18.0.

Figure 4: Schematic Representation of the Methodology
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Table 2: Analysis of covariance of the effect of a multimedia instructional package on pupils’ achievement
in Basic Science

Time Group Mean (SD) F p n? AR? 95%CI
Experimental 17.65(6.34)

1 Pre-test Control 18.40(5.78) 247 621 004 -010 -3.76,2.28
Experimental 30.43(4.27)

2 Post-test Control 20.16(4.98) 80.375 <.050 .565 791 8.04, 12.61
Experimental

3 Follow-up 30.71(4.05) 89.874 <.050 592
Control 19.67(5.33) .801 8.72,13.37

Mean (SD) = Mean (Standard Deviation), p = probability value, CI — Confidence Interval, i’ - effect size, AR? = Adjusted R*

Table 2 reveals that there was no significant difference in the achievement scores of pupils in the
experimental and control groups as measured by BSAT, F(1,62) = .247, p = .621, n* = .004, AR* = -
.010. At the post test and follow-up measures, the effect of multimedia instructional package on
pupils’ achievement in basic science was significant, F(1,62) = 80.375, p < .050, n* = .565, AR?

= 519; and F(1,62) = 89.874, p < .050, > = .592, AR? = .582.

Table 3: Tests of Within-Subjects Effects for the Experimental Group

Measure: BSAT

Type III Sum of Partial Eta

Source Squares df Mean Square F Sig. Squared
Time Sphericity Assumed 937 1 937 1.333 257 .039
Greenhouse-Geisser .937 1.000 .937 1.333 257 .039
Huynh-Feldt .937 1.000 .937 1.333 257 .039
Lower-bound .937 1.000 937 1.333 257 .039

Table 3 revealed that the mean achievement scores of the experimental group were not significantly
different at post and follow-up measures, F(1, 34) = 1.333, p > 0.05, n* = .039.

The results also showed that there was no significant interaction effect of time and treatment on the
achievement of pupils in basic science, F(2,58) = .467, p = .629, n* = .016. Figure 2 shows the graph
of the interaction effect of time and treatment.
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4. DISCUSSION

The results of the analysis revealed that the multimedia instructional package significantly
improved the achievement of pupils in basic science. It was further found that there was no
significant change in the scores of the experimental group participants at posttest and follow-up
measures. This implies that the participants were able to retain their improved achievement at the
follow-up assessment. These findings go to show the effectiveness of the multimedia instructional
package in improving the achievement of pupils in Basic science. The outcome of this research came
out this way because the exposure of the pupils to multimedia instructional package activated the
interest of the pupils leading to their active participation in the classroom interaction. The pupils at the
course of the treatment were highly involved in the classroom interactions for the 3 weeks the
treatment lasted leading to their improved achievement compared to their counterparts in the control
group. Similar studies have been conducted to investigate the effects of multimedia-supported e-
learning on students’ science learning [18-21]. Austrian seventh-grade pupils’ knowledge of
groundwater increased significantly after working independently with the multimedia learning
software [18]. [21] found that computer-based educational games greatly enhanced students’
engagement in science lessons. Students under Multimedia Aided Instructions had a better outcome
than their colleagues in the traditional teaching method [3]. Multimedia application in teaching
physics had resulted in a significant increase in the quantum and quality of students’ knowledge in all
categories, as well as the retention of knowledge quality in the category of applying compared to the
traditional method of teaching [22].

In a similar study, [11] found that digital game-based learning significantly improved the
achievement of primary school pupils at both the post-test and follow-up measures. It was found that
the pupils who were exposed to DGBL, participated actively during the teaching-learning situation
than those who were exposed to the traditional method of teaching. [23] found that the integration of
digital games in the educational environment has shown positive results in enhancing the learning
process [23]. According to [23], the educational game improves learning processes, and at the same
time, renew teaching competences of mentors integrating information and communications
technology (ICT), storytelling, and digital game-based learning (DGBL) with ease of realizing new
didactic product.
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These findings aligned with the findings of [15]. After exposing students to game-based
instruction intervention, the improvement rate of the students in the low-score group was greater than
that of the high-score group, thereby indicating that the game-based instruction increased
concentration [15]. According to [25], computer games directly support learning by allowing pupils to
develop knowledge and cognitive skills emotionally, to make decisions in critical situations by
solving problems, to learn by researching and to experience situational learning.

4.1 STRENGTH OF THE RESEARCH

There is a dearth of literature on the effectiveness of multimedia instructional package on primary
school pupils’ achievement in basic science. Thus, the outcomes of this research have contributed to
the scholarly discussions on the effectiveness of multimedia instructional package on primary school
pupils’ achievement in basic science.

4.2 LIMITATIONS

The cultural diversity of the participants raises the question about whether cultural background may
influence the effectiveness of multimedia instructional package on primary school pupils’
achievement in basic science. Thus, the generalizability of the findings of this research is limited to
situations with similar participants.

4.3 DIRECTION FOR FURTHER RESEARCH

Replicating the study in multi-cultural settings would offer an opportunity to confirm the findings of
this research.

5. CONCLUSION

The effect of a multimedia instructional package on primary school pupils’ achievement in basic
science has been empirically found to be significant. This may be because, during the treatment
periods, the pupils who were in the experimental group were very active in the learning process than
their counterparts. Hence, the application of multimedia instructional package enhances pupils’
achievement in basic science.

5.1 RECOMMENDATIONS

In light of the findings of this research, the researchers made the following recommendation;
1. Primary school teachers should be trained on how to use the multimedia instructional package
to deliver basic science content to the pupils.
2. State government should make adequate provision of ICT learning facilities for proper
implementation of a multimedia instructional package for classroom instructional delivery.
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