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Abstract

Effect of computer — assisted instruction (CAl) on the achievement of physics students in Owerri Municipal Council,
Imo State, Nigeria was investigated. Two research questions and two hypotheses guided the study. Pre —test and post
—test quasi experimental control group design were adopted with senior secondary school two (SS 2) physics students
as the target population. The total sample size of the study was 96 students. Multi — stage sampling was used in the
study. CAl package was developed and used as treatment package for experimental group while control group was
exposed to conventional teaching method. Instrument for data collection was validated and data collected were
analysed using mean, standard deviation, and ANCOVA statistics. Among the findings showed the experimental group
scored better than the control group. There was a significant difference in the mean achievement scores of students
taught physics using CAl and those taught using conventional teaching method.
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Introduction

Physics is the science that attempts to describe how
nature works using the language of mathematics. The
knowledge of physics is essential for the scientific and
technological development of any society and it
explains natural phenomena. Many of the technological
inventions we have today including computer are as a
results of scientific findings in physics. The study of
physics will continue to be of tremendous importance
to humanity. In Nigeria specifically, primary schools,
secondary schools and tertiary institutions were under
lock and key between March to October, 2020 in
response to the order by the Ministry of Education in
collaboration with the Federal Government of Nigeria
(FGN) and World Health Organization (WHO) to seek
for measures to prevent, treat and cure corona virus
(COVID - 19) pandemic which spreads through nose
and mouth secretion of thin droplets released through
coughing, sneezing and talking (Obasedor et al., 2021),
direct physical contact, water, food and disease vectors
(Obasi and Nwaka, 2021). The virus can stay in the air
or surface for a period of three (3) days. Total lockdown
was never a better option since Nigeria could not afford
total lockdown (Obasi and Nwaka, 2021).

Different computer — assisted instruction (CAI)
packages on different subjects have emerged in
response to challenges posed by the corona virus
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(COVID - 19) pandemic. Many teachers and lecturers
in Nigeria still embrace the traditional method of
teaching not minding the demands of twenty — first
(21*") century classrooms. They argue that valuable time
is repeatedly wasted on technical hitches/difficulties
including interrupted and epileptic power supply in
some parts of the country. As a result of the rapid
development of information and communication
technology (ICT), the use of computers in the education
system has become inevitable in 21 century
classrooms. The outbreak of COVID — 19 pandemic
worldwide has ushered the new normal in education
sectors particularly, however, science teachers in
Nigeria generally seems to be relatively very slow in
showing interest in designing and using computer —
assisted instruction packages for teaching and learning
activities in primary schools, secondary schools and
tertiary institutions at the time. The use of computer —
based teaching in physics provides number of
alternatives to students such as visualization of abstract
concepts that will foster student understanding (Banick,
2017). It has been argued that the use of CAI in
classroom is gender — biased, while others say it is
gender friendly.

According to Serin (2011), Computer — based teaching
has had an impact on the development of educational
technology to a great extent in the 21% century and this
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has resulted in the production of software for the
computer — based instructions. He further added that the
primary purpose of the educational software is to solve
the learning problems in the science courses
encountered by the secondary school students, to
increase their motivation and achievements and to
protect them against the negative effects of the rote —
memory — based educational system. The use of
computer technology enables learners to be active in the
learning process, to construct knowledge, to develop
problem — solving skills and to discover alternative
solutions. More importantly, it provides text, graphics,
audio, visual, pictures, animation and simulation in the
same media to students.

Computer — Assisted Instruction (CAIl) is a very
powerful instructional technique in the teaching and
learning process because it provides interaction
between an individual learner and the computer just as
it happens in the tutorial system between the teacher and
the individual learner, and is able to display the
instructional material to the individual student. The use
of CAl may likely create and sustain students’ attention
and curiosity in the learning process which may likely
enhance the learning of physics concepts, hence,
enables students’ comprehension rather than
memorization.

In conventional or traditional teaching methods,
instructors and the students interact in a face to face
manner in the classroom. These instructors initiate
discussions in the classroom and focus exclusively on
knowing content in text books and notes. Students
receive the information passively and reiterate the
information, memorized the information in an
examination hall/classroom. It has been argued that
conventional teaching is also limiting the room for more
creative thinking and also rarely considering individual
differences. There is need to compare the effectiveness
of CAI and conventional method of teaching physics.
There is also a need to try an alternative teaching
strategies in primary, secondary and tertiary institutions
in line with global trends. Studies on effect of CAl
students’ achievement in different subjects at different
locations have been carried out and reported.
Ekundayo (2022), using a quasi-experimental research
design, investigated the effect of CAI on students’
achievement in chemistry among boys and girls in
Ondo State, Nigeria. Analysis of Co -variance
(ANCOVA) and t — test statistics were employed to test
hypotheses at 0.05 level of significance. It was reported
there was no significant difference at 0.05 level of
significance between the achievement of male and
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female students in both the experimental and control
group respectively and that CAIl has not shown any
better effectiveness in the achievement of students,
however the method is a modern day of imparting
knowledge. Furthermore, it was established that the use
of CAI appeared to favour females than males when
both were taught using CAl method. In Philippines,
Rosali (2020) carried out a similar study using Mann
Whitney statistic for texting hypotheses at 0.05 level of
significance and. established that both CAIl and
conventional methods improves the level of
performance in Physics.

Adolphus and Omeolu (2020) established that students
taught atomic and nuclear physics using computer —
assisted instruction performed better than those taught
with lecturer or traditional method in Rivers State.
Nwosu and Ndanwu (2020) investigated the effects of
CAI on students’ academic achievement in selected
federal tertiary institutions in Anambra State and
reported no significant difference in post-test
achievement mean score of students taught electronic
libraries using computer assisted instruction method
and those taught with modified lecture method. A
similar study carried out in Zaria, Educational Zone,
Kaduna State, Nigeria revealed there was no significant
difference between the performances of chemistry
students taught using the CAI package and those taught
using the conventional lecture method of instruction
(Babale et al., 2019). Furthermore, Qaiser et al. (2017)
found that computer — assisted instruction has a
remarkable positive effect on students’ academic
achievement in physics, and that CAIl was found more
effective and successful than traditional teaching
method in physics subject.

In addition, Salahudeen (2012) investigated the effects
of CAI on students’ achievement and found that the
experimental group achieved better scores than the
control group. Gender and age differences were found
to have no substantial impact on the mean achievement
of the experimental group. Anyamene and Nwokolo
(2012) studied the effect of CAIl package on the
performance of senior secondary students in
mathematics (Algebra) in Awka, Anambra State,
Nigeria and reported that students taught using CAl
package performed significantly better than their
counterparts taught using the conventional method of
instruction. Students taught using CAl performed better
than the control group in the retention test. Also there
was no significant difference in the post — test
performance scores of male and female students taught
using CAI package.
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Despite these studies, scarcity of published data and
information in Imo State, Nigeria has necessitated the
need for the study of the effects of CAl on the academic
achievement of senior secondary school physics
students in Owerri Municipal Council of Imo State
using constructivism theory. Constructivist consider
learning to be as a result of mental construction
although students learn by fitting new information
together with what they already know. Learning results
from interaction between previous knowledge and what
is experienced during learning or instruction.

Purpose of the Study

The purpose of this study was to find out the effects of
CAIl on academic achievement of senior secondary
school physics students in Owerri municipal council,
Nigeria. Hence the study specifically intended to:

1. determine the mean achievement scores of
secondary school physics students taught with
CAIl and those taught with conventional
teaching method.

2. ascertain if there is any difference in the mean
achievement scores of secondary school male
physics students and female physics students
taught using CAl.

Research Questions
The following research questions were generated for the
study:
1. What are the mean achievement scores of
secondary school students taught physics using
CAIl and those taught using conventional
teaching method?
2. What are the mean achievement scores of
secondary school male and female physics
students taught using CAI?

Hypothesis
The following hypotheses were formulated at 0.05 level
of significance to answer the stated research questions.

1. There is no significant difference between the
mean achievement scores of secondary school
students taught physics using CAIl and those
taught using conventional teaching method.

2. There is no significant difference between the
mean achievement scores of secondary school
male and female physics students taught using
CAL

Method
The study adopted pre — test, post — test quasi —
experimental control group design. Two groups;
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experimental group and control groups were used in the
study. The two groups were pretested using Simple
Harmonic Motion and Linear Momentum Achievement
Test (SHMLMAT) before treatment in order to
determine the entry level equivalence in performance of
the two groups. The experimental group was taught
using CAIl (X1) while the control group was taught
using the conventional (lecture) teaching method (X2).
After the treatment, post — test was administered to the
subject of the two groups to determine the effectiveness
and efficacy on the use of computer — assisted
instruction compared to the conventional teaching
method employed in the teaching of the concepts. The
same test was administered as pre — test, and as post —
test. The design of the study is shown in Fig. 1. with
target population for the study consisted of all senior
secondary school two (SS2) physics students in Owerri
Municipal LGA. The sample size was 92 senior
secondary two (SS 2) physics students (46 male and 46
female). Based on the nature of this research, a multi —
stage sampling technique was employed in selecting the
sample. Firstly, a purposive sampling technique was
employed in selecting the two senior secondary schools
based on school type (public school), facilities
(computer laboratory), school location (Owerri
Municipal) and gender composition (male and female).
Secondly a simple random sampling technique
(balloting method) was used to assign the two selected
schools to experiment and control group. Thirdly, one
arm of SS 2 classes in each of the schools was randomly
selected and finally, stratified sampling was used to
select, 21 male and 21 female students for the
experimental group and 25 male and 25 female students
for the control group. The instrument used for data
collection was The Simple Harmonic Motion and
Linear Momentum Achievement Test (SHMLMAT)
developed by the researchers used for the pre — test and
post — test. The SHMLMAT test items were made up of
25 multiple choice questions with four options, to
choose the correct option. The test items covered the
unit of lessons taught, drawn from SS 2 physics syllabus
and from past West African Senior School Certificate
Examination (WASSCE) papers, using tables of
specification. Experts in Measurement and evaluation,
Education Psychology and Guidance and counselling
validated the instruments to ensure it was in consonance
with the senior secondary school 2 (SS 2) physics
syllabus. The reliability of the instrument was tested
using test — retest method analysed using Pearson
Product Moment Correlation technique which yielded
reliability coefficient of 0.89. The CAIl package
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consisted of the same topics as in the conventional
(Lecture) method. It was an individualized programme
in which the individuals who reacted to the computer
would have to make some entries. Terminology used in
the package was not different from those used in the
classroom since this could cause real problems if the
terminologies differed. Format of CAI tutorial was that
concepts were presented, questions asked and students
were encouraged to progress. Results collected from the
SHMLMAT were analysed using Analysis of
Covariance (ANCOVA) which was more preferred to t
— test statistics, since ANCOVA statistic gives more
valuable information than t — test statistics in his study.
During the treatment, lecture method was used for the
control group as their treatment factor and the result
collected after the treatment through SHMLMAT were
also analysed using ANCOVA statistic. Both data
collected for experimental and control groups were
analyzed using mean, standard deviation for research
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guestions, while ANCOVA at p < 0.05 level of
significance were used to test the hypotheses. The
presentations were organized according to the research
guestions and hypotheses that guided the study. SPSS

version 21 was used for the analyses.

Groupl: E 0, X1 0
Group2: C 0, X2 0
Where:

Group 1: experimental group

Group 2: control group

X1 = Use of computer-assisted instruction (CAIl)
(Treatment)

Xz = conventional (lecture) method (control)

0O, = pre — test administration

O, = post — test administration

E = Experimental (those exposed to treatment)

C = Control (not exposed to treatment)

Results

Table 1: Mean and standard deviation of pre — test and post — test scores of experimental
and control groups in the achievement test

Group N Test Type Mean SD Gain Mean Diff
Experimental 42  Pre-test 44.60 13.245 16.11

Post-test 60.71 11.108 10.37
Control 50  Pre-test 25.28 9.668 5.74

Post-test 31.02 13.510

From Table 1, experimental group had a post-test mean
achievement score of 60.71 with standard deviation
(SD) of 11.11 and a pre-test mean score of 44.60 with
SD of 13.25 (mean gain = 16.11). While control group
had a post-test mean achievement score of 31.02 with
standard deviation of 13.51 and a pre-test mean score of
25.28 with SD of 9.67 (mean gain = 5.74); given a mean
difference of 10.37 in favour of the experimental group.
This shows that the experimental group performed
better in the achievement test scores than the control

group.

Table 2: Mean and standard deviation achievement

scores of male and female students taught physics
using computer — assisted Instruction (CAl)

Gender N Mean SD MD
Female 50 5158 17.806 15.34
Male 42 36.24 17.956

From Table 2, female students taught physics using CAl
had a mean achievement score of 51.58 with standard
deviation of 17.81, while male students had a mean
achievement score of 36.24 with standard deviation of
17.96; given a mean difference of 15.34 in favour of the
female students. This shows that female students
achieved better than the male students in physics taught
with CAl.

Table 3: ANCOVA result on the significant difference in the mean achievement scores

of experimental

and control groups

Source Type Il Sum df Mean F Sig. Partial Eta
of Squares Square Squared
Corrected Model  30054.289a 4 7513.572 160.445 .000 .881
Intercept 682.580 1 682.580 14576 .000 .143
Pretest 2603.030 1 2603.030 55.585 .000 .390
Method 1069.281 1 1069.281 22.833 .000 .208
Gender 7.697 1 7.697 164 .686 .002
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349.113 1

4074.178 87
Total 216935.000 92
Corrected Total 34128.467 91

Method * Gender
Error

349.113
46.830

7.455 .008 .079

From the result of the ANCOVA test as shown in Table
3, the statement of hypothesis 1 (Hoi) is rejected,;
implying that there is a significant difference in the

mean achievement scores of students taught physics
using CAI and those taught using conventional method
(p <0.05).

Table 4: ANCOVA result on the significant difference in the mean achievement scores of
male and female students taught using CAI

Source Type lll Sum df Mean F Sig. Partial Eta
of Squares Square Squared

Corrected Model  30054.289a 4 7513.572 160.445 .000 .881

Intercept 682.580 1 682.580 14.576 .000 .143

Pretest 2603.030 1 2603.030  55.585 .000 .390

Method 1069.281 1 1069.281 22.833 .000 .208

Gender 7.697 1 7.697 .164 .686 .002

Method * Gender 349.113 1 349.113 7.455 .008 .079

Error 4074.178 87 46.830

Total 216935.000 92

Corrected Total 34128.467 91

From the result of the ANCOVA test as shown in Table
4, the statement of hypothesis 2 (Hg.) is accepted (not
rejected); implying that there is no significant
difference in the mean achievement scores of male and
female students taught physics using CAIl in Owerri
Municipal Council, Imo State, Nigeria, (p > 0.05).

Discussion

As observed from research question 1 and Table 1, the
experimental group performed better in the mean
achievement test score than the control group; an
indication that using CAl is more effective on students’
achievement in physics in secondary schools in Owerri
Municipal Council, Imo State. The result of this study
as observed from Table 1, was in agreement with
similar study (Adolphus and Omeolu 2020), where
students taught atomic and nuclear physics in Rivers
State, Nigeria, using CAl had higher mean achievement
score than those taught with lecture method. The result
was also in agreement with similar study carried out by
Qaiser et al. (2017), however differed with Rosali
(2020) which established that both CAIl and
conventional methods improves the level of
performance in Physics. Table 2 showed the female
students taught with CAI achieved better than the male
students in physics which was in agreement with similar
studies carried out by Ekundayo (2022) in chemistry in
Ondo State; Nwosu and Ndanwu (2020) in Anambra
State, Nigeria.
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Furthermore, there was a significant difference in the
mean achievement scores of students taught physics
using CAl and those taught using conventional method
(p < 0.05) as observed in Table 3. The result showed
that the treatment given to the experimental group had
a positive effect on them as shown in their higher mean
achievement score. This might be due to change in
method of instruction from teacher — centred (i.e.
lecture method) to student — centred (i.e. computer —
assisted instruction). The result of this study differed
with similar study in physics carried out in Anambra
State, Nigeria (Nwosu and Ndanwu 2020); in physics
established in Philippines (Rosali 2020) carried out
using Mann Whitney statistic for texting hypotheses at
0.05 level of significance. In addition, it also differed
with the results recorded in chemistry (Babale et al.,
2019) in Zaria Educational Zone, Kaduna State and in
physics (Qaiser et al., 2017).

Observation from Table 4 showed that there was no
significant difference in the mean achievement scores
of male and female students taught using CAl, which
agreed with Ekundayo (2022) in chemistry, Ondo State;
Busari, et al. (2016) in chemistry, Oyo state; Anyamene
and Nwokolo (2012) in mathematics (Algebra) in
Awka, Anambra State, Nigeria; Yusuf and Afolabi
(2010) in Biology. This implied there is chance of
learning instructions irrespective of gender. Therefore,
CAIl could be used as an alternative method for
instruction in classroom. The ANCOVA statistic used
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in this study was able to reveal that CAl is gender
friendly, however, male students should be encouraged
in learning using CAIl. Studies showing significant
difference in the mean achievement scores of male and
female students taught physics using CAl (experimental
group) are scarcely available.

Although it was difficult organizing the physics
students in the study area at the appropriate time for
teaching/instruction exercises due to the fact that there
were public holidays, and also, very few teachers in the
sampled schools were somewhat willing to cooperate,
however, a very good motivational technique was
employed to gather data. There was also the challenge
of unstable electricity/power supply which nearly
caused students to lose interest, however, fixed by
sourcing for alternative power supply. Yunusa and
Geraldin (2020) had identified some factors militating
against the adoption and efficient use of CAl in Nigeria,
including lack of constant supply of electrical power in
schools, inadequate funding of the education sector,
lack of proper training of staff on the application of
CAl, poor supervision of schools to improve the
adoption of CAl in the Nigerian education system and
a poor maintenance culture.

Summary of the Findings

e Using CAI is very effective on students’
achievement in physics.

e Female students achieved better than the male
students in physics.

e There was a significant difference in the mean
achievement scores of students taught physics
using CAI and those taught with conventional
method.

e Furthermore, there was no significant
difference in the mean achievement scores of
male and female students taught physics using
CAIl in Owerri Municipal Council, Imo state,
Nigeria; therefore, CAl is gender friendly.

Conclusion and Recommendations

The effects of CAIl on achievement of senior secondary
school physics students in Owerri municipal council
was carried out. Findings showed there was a
significant difference in the mean achievement scores
of students taught physics using CAIl and those taught
with conventional method. Moreover, there was no
significant difference in the mean achievement scores
of male and female students taught physics using CAI.
CAI is very effective on students’ achievement in
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physics and is a viable alternative to the conventional
lecture method of teaching physics since it is gender
friendly. Therefore, it is recommended that physics
teachers should adopt the use of CAI in teaching
because it enhances students’ performance in physics in
the study area. More attention should be given to
computer literacy at secondary schools’ level. Thus,
relevant computer assisted instructional packages
should be developed for effective teaching and learning
of physics. Seminars and workshops on the use of CAl
for instruction, learning and examination in secondary
schools should be enforced by school administrators.
Similar study should be carried out in other Local
Government Areas in Imo State, Nigeria and beyond.
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