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ABSTRACT

This study investigated the effects of system approach on academic achievement and retention of Basic
Science students in junior secondary schools in the Federal Capital Territory, Abuja, Nigeria. The research
design adopted was quasi experimental pretest posttest non-equivalent control group; the study was carried
out in two randomly selected co-educational secondary schools in the Federal Capital Territory, Abuja. A
sample size of 230 Basic Science students was used. The instruments for data collection were Basic Science
Achievement Test (BSAT) and Basic science retention test. Descriptive statistics were used to answer the
research questions while t-test was used to test the null hypotheses. The results of the analysis showed that
there was a significant difference between the mean achievement scores of experimental and control groups
and there was no significant difference between the mean achievement scores of male and female students in
the experimental group. Based on the findings of the study, it was concluded that system approach if
employed by Basic Science teachers and properly handled, will make Basic Science teachers’ lesson
interesting, motivate learners to learn and lead to higher academic achievement of Basic Science students and
it is also gender friendly. It was therefore recommended among others that there is need for Basic Science
teachers in the Federal Capital Territory to always employ system approach in the process of teaching and
learning since the approach was found to impact positively on the academic achievement of Basic Science
students.
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INTRODUCTION

Science is the intellectual and practical activity encompassing the systematic study of the structure and
behavior of the physical and natural world through observation and experiment. Science is a universal
subject that spans the branch of knowledge and examines the structure and behavior of the physical and
natural world through observation and experimentation. Science education on the other hand, is one of the
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most important subjects in school due to its relevance to students' lives, problem-solving approach and
critical thinking skills. These are lifelong skills that allow students to generate ideas, weigh decisions
intelligently and even understand the evidence behind public policy-making. Teaching technological literacy,
critical thinking and problem-solving through science education gives students the skills and knowledge they
needed to succeed in school and beyond (Aina, 2014).

The indispensable role of science to human survival made science education to be included in the school
curriculum at all levels of education in Nigeria. Science education plays significant roles in the technological
development of a nation as enumerated by Oloyede (2016). These includes; science is usually considered and
recognized as an indispensable weapon, in any developing society, for confronting and perhaps surmounting
many challenges that might surface in their future growth and in their efforts to eradicate ignorance and
poverty. This is because scientific discoveries and breakthroughs had led to technological development
which had given rise to improved standard of living in different countries of the world. In fact, technological
advancement facilitated by scientific discoveries enhances the economic and political status of countries just
as it promoted the Asian Tiger- India- from underdevelopment to developed country (Jegstad & Marie,
2018).

Therefore, the teaching and learning of science subjects is made effective or is better understood if the
approach is made logical inform of a system involving some certain steps. In the context of science
education, a system is a set of components or elements or objects which are interrelated and of which each
performs a unique task but all work in synergy to achieve a common goal. Ajibola (2012) define a system as
composed of related and dependent element which when in interaction, forms a unitary whole. It is simply an
assemblage or combination of things or parts forming a complex whole. System approach (SA) on the other
hand, is a holistic methodology that views teaching and learning as an interconnected system. It considers the
various components that influence the learning process and seeks to optimize the entire system to achieve
better learning outcomes. It also involves the use of logical problem- solving Strategies to identify and
resolve instructional problems which involves planning, organizing and evaluating educational programs to
determine their success or otherwise.

Michelle, (2019) described the concept of SA as elbows: - system approach is a systematic attempt to
coordinate all aspects of a problem towards specific objectives. In the context of science teaching and
learning, system is a unit as a whole incorporating all its aspects and parts, namely, students, teachers,
curriculum content, media, methodology, infrastructure and evaluation of instructional objectives? The
science teaching-learning process is viewed as communication and control taking place between the
components of a system. In this case, the system is composed of a teacher, a student and a programme of
instruction, all in a particular pattern of interaction (Michelle, 2019).). Teaching and learning through this
approach (SA) will surely improve science students’ academic achievements and knowledge retention.
Academic achievement is an important educational variable that expresses the success or failure of a teaching
and learning process. It is a measure of what a student has accomplished after exposure to educational
program. Martinez, Morgan, Chambel and Marques- Pinto (2019) sees academic achievement as the
assessment strategy by which the evidence about students learning is gathered through students’ work on a
performed task. Adeyemi, (2008) added that academic achievement is the scholastic standing of a student at
a given moment which states individual intellectual abilities.

Retention of learned information is the ability to retain and use information. Retention is the continued
possession, use, or control of something or it is the action of absorbing and continuing to hold a substance.
Retention plays a paramount importance in the academic life of the students. According to George
Radvansky cited in Irene, Maria, Futalan and Sheena (2020), defines retention as mental processes which are
used to acquire, store, or retrieve information. Its processes are acts of using information in specific ways to
make the information available later or to bring that information back into the current stream of
processing. Memory, concentration, and participation are being considered as sisters.
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Statement of the Problem
Efforts to improve the achievement of students in science subjects have been witnessed since various efforts
have geared towards improving the pedagogical approach and in shaping of the science subject curriculum.
Such efforts include; to receive not only education, but an education that truly enable all children to develop
the capabilities, values and skills they need to thrive in the 21% century global village. This justifies the
importance of ensuring that teaching science in the early years is a foundation for later education.
So many factors are believed to be militating against the effective teaching of Basic Science over the years
which include; poor students’ background in science, inadequate number of quality and effective teachers,
lack of mastery of the subject matter by some science teachers, poor motivation of teachers by employers,
overcrowding or large class size and lack of computer literacy makes most teachers ill-equipped to cope with
the current challenges in the teaching profession. Furthermore, the teacher and his method of teaching may
have been the major cause of student’s poor academic performance in Basic Science as most teachers still
prefer using the “chalk and talk” method i.e. the convectional method.
From the foregoing, it therefore becomes imperative to devise or search for more effective methods of
teaching and learning of basic science and other science subjects that will enhance students’ academic
achievements and equally assist in achieving the aim and objectives of teaching and learning of sciences in
our secondary schools. Hence, the use of system approach to instruction which involves the use of logical
problem- solving strategies in series of steps to identify and resolve instructional problems which involves
planning, organizing and evaluating educational programs to determine their success or otherwise. On this
note, this study investigated the effect of system approach on students’ academic achievement and retention
in Basic Science in junior secondary schools in Federal Capital Territory, Abuja.
Purpose of the Study
The purpose of this study was to investigate the effect of system approach on academic achievement and
retention of Basic Science students in Junior secondary schools in the Federal Capital Territory, Abuja. The
specific objectives of the study were to:

i.  determine if there are differences in the mean achievement scores of students taught Basic Science

concepts using system approach and those taught same concepts using conventional approach;
ii. determine if there are differences in the retention scores of students taught Basic Science concepts
using system approach and those taught same concepts using conventional approach;

Research Questions
The following research questions were raised to guide the study:

1. What is the difference in the mean achievement scores of students taught Basic Science
concepts using System Approach and those taught same concepts using conventional method of
teaching?

2. What is the difference in the mean retention scores of students taught Basic Science concepts
using System Approach and those taught same concepts using conventional method of teaching?

Hypotheses

The following null hypotheses were formulated and tested at 0.05 level of significance.

HO:: There is no significant difference between the mean achievement scores of students taught Basic
Science concepts using System Approach and those taught same concepts using Conventional Method.

HO,: There is no significant difference between the mean retention scores of students taught Basic Science
concepts using System Approach and those taught same concepts using Conventional Method.

METHODOLOGY

The study adopted a pretest and posttest quasi-experimental design comprising two groups consisting of
experimental and control groups. This design was found appropriate for the study because the study sought to
establish an effect and relationship, two intact classes from the two selected schools were used so as not to
disturb the normal setting of the schools involved in the study. The experimental group was exposed to
system approach in teaching and learning of science and the control group was exposed to conventional
teaching method. The population of this study was Forty- Eight Thousand Six Hundred and Forty- six
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(48,646) JSS 2 students in public junior secondary schools in Federal Capital Territory, Abuja. A sample size
of 230 JSS 11 students from the two selected schools within the Federal Capital Territory, Abuja. The school
selected are believed to have nearly the same characteristics in terms of the students’ background. staffing,
facilities among others. Two instruments for data collection were used in this study; Basic Science
Achievement Test (BSAT) and Basic Science Retention Test (BSRT). The Basic Science Achievement Test
(BSAT) consisted of 25 multiple-choice items, each having four options lettered A, B, C, D and each
question carries four (4) marks making a total of one hundred (100) marks. After sometimes, the existing one
was reshuffled to form the Basic Science Retention Test (BSRT) which also consisted of 25 multiple- choice
items with four lettered options, A, B, C and D which were administered to students from the experimental
and control groups three weeks after the administration of BSAT to determine the level of students’ retention
ability.

The instruments BSAT and BSRT were subjected to both face and content validity. The validation of these
instruments was done by two experts from Department of Science and Environmental Education and one
expert from Department of educational foundation to check the face and content validity. After the validation
the instrument was subjected to pilot tested to ascertain it is reliability, the researchers conducted a pilot test
using twenty basic science students in a school that is not part of the sample selected. The reliability of the
BSAT was determined using Kuder Richardson formula (KR-20) which yielded an index of 0.87, this
showed that the instruments was reliable.

A pre-test was first administered to the sampled population, and was used to establish the homogeneity of the
groups. The experimental group was thereafter taught using system approach to instruction while the control
group was taught using conventional method. The treatment lasted for eight weeks because the research was
based on Basic Science topics which were designed in JSS2 scheme of work. After the treatment the
researcher administered the Basic Science Achievement Test (BSAT) inform of posttest after the eight weeks
of teaching, three weeks later the basic science retention test was also administered to both experimental and
control groups.

The data collated from the study was analyzed using both descriptive and inferential statistics from SPSS
version 23. Mean and standard deviations were used to answer the research questions while t- test statistics
was used to test the null hypotheses at 0.05 level of significance. Also, in testing the null hypotheses, if the p-
value is found to be greater than 0.05 significant level, the null hypotheses would be accepted and if it is less
than 0.05 level of significance, then it would be rejected.

RESULTS

The analysis of the data according to research questions and test of hypotheses as used in the study were
presented as follows;

Research Question One: What is the difference in the mean achievement scores of students taught Basic

Science concepts using System Approach and those taught same concept using conventional method of

teaching?

Table 1: Mean and Standard Deviations on the Difference in Mean Achievement Scores Between the
Experimental and the Control Groups

Groups N Mean Std Dev. Mean Diff.
Experimental 117  38.10 5.94

13.26
Control 113  24.84 4.70

Table 1 showed the mean and standard deviation of mean achievement scores of students taught basic
science concept in experimental and the control groups. The analysis revealed that experimental group
taught Basic science concept using system approach had a mean achievement scores of 38.10 and standard
deviation of 5.94 while control group taught conventional lecture method had a mean achievement score of
24.84 and stand deviation of 4.70 respectively. Therefore, a mean difference in achievement scores between
students taught in experimental and control group was 13.26. This indicated that students exposed to System
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Approach in experimental group had higher achievement than their counterparts exposed to conventional
method in control group.

Research Question Two: What is the difference in the mean retention scores of students taught Basic
Science concepts using System Approach and those taught same concept using conventional method of
teaching?

Table 2: Mean and Standard Deviations on the Difference in Retention Ability Between the
Experimental and the Control Groups

Groups N Mean Std Dev. Mean Diff.
Experimental 117 39.74 463

10.84
Control 113 98.90 5.48

Table 1 showed the mean and standard deviation of retention scores of students taught basic science concept
in experimental and the control groups. The analysis revealed that experimental group taught Basic science
concept using system approach had a mean retention scores of 39.74 and standard deviation of 4.63 while
control group taught using conventional lecture method had a mean retention score of 28.90 and standard
deviation of 5.48 respectively. Therefore, a mean difference in retention scores between students taught in
experimental and control group was 10.84 This indicated that students exposed to System Approach in
experimental group had higher retention than their counterparts exposed to conventional method in control
group.

Hypotheses

Hypothesis One: There is no significant difference between the mean achievement scores of students taught
Basic Science using System Approach and those taught using Conventional Method.

Table 3: Independent t- test Analysis on Achievement Scores between the Experimental and the
Control Groups

Groups N Mean Std Dev. d/f T p- value Remark
Experimental 117 38.10 5.94

228 18.74  .000 Rejected
Control 113 24.84 4.70
P<0. 05

Table 3 shows t- test analysis of the mean difference in achievement scores between the experimental and the
control groups. The table further revealed a t- cal value of 18.74 and a p- value of 0.000 was also obtained
which is less than the alpha value (0.05), indicating a significant difference in the mean achievement scores
between the students taught Basic Science concepts using System Approach and those taught the same
concepts using lecture method. Therefore, null hypothesis one was rejected. Hence, there was a significant
difference in the mean achievement scores of students taught Basic Science using system approach and those
taught using conventional method in favour of experimental group.

Hypothesis Two: There is no significant difference between the mean retention scores of students taught
Basic Science using System Approach and those taught using Conventional Method.
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Table 4: Independent t- test on the Mean Difference in Retention Scores between the Experimental
and the Control Groups

Groups N Mean Std Dev. d/f T p- value Remark
Experimental 117 39.74 4.63
228 16.21 .020 Rejected
Control 113
28.90 548
P<0. 05

Table 4 revealed a significant difference in the retention scores between the experimental and the control
groups. The table further revealed a t cal value of 16.21 and a p value of 0.020 which is less than the alpha
value of 0.05, implying that student exposed to system approach have higher retention scores than those
exposed to conventional method. Therefore, null hypothesis two was rejected. Hence, there was a significant
difference in the mean retention scores of students taught Basic Science using System Approach and those
taught using Conventional Method in favour of experimental group.

DISCUSSION OF FINDINGS

The findings of this study revealed that the mean achievement score of students taught Basic Science using
System Approach in experimental group had higher mean achievement scores than their counterparts taught
using conventional method. The results of hypothesis showed there was a significant difference in the mean
achievement scores between the students taught Basic Science concepts using system approach and those
taught the same concepts using lecture method. This finding confirmed the findings of Michelle (2019) who
reported that students’ academic achievements as the system approach is a systematic attempt to coordinate
all aspects of a problem towards achieving specific objectives. Similarly, it supports the findings of Umar,
Ossorn, and Egbita (2020) who reported that students who were taught basic science and technology using
multimedia instructional strategies achieved higher than those taught without instructional strategies. The
finding also corroborates the findings of Sani, Dajal and Haruna (2024) who reported that students taught
Basic Science using blended learning strategy had higher achievement than their counterparts in control
group.

The findings of the study revealed that the mean retention score of students taught Basic Science concepts
using System Approach had higher mean retention scores than their counterparts taught same concepts using
conventional method. The results of hypothesis showed there was a significant difference in the mean
retention scores between the students taught Basic Science concepts using system approach and those taught
the same concepts using lecture method. This finding is in consonant with the findings of Umar, Ossorn, and
Egbita (2020) who reported that students who were taught basic science and technology using multimedia
instructional strategies had higher retention scores than those taught with conventional method. Similarly,
Ityobee, Jirgba and Adzape (2024) who reported that blended learning instructional strategy increase
retention of knowledge than those taught using the traditional method.

CONCLUSION
Based on the findings of the study, it was concluded that system approach had improve students’ academic
achievement and enhance retention ability of Basic Science students in the area and the country at large.

RECOMMENDATIONS
Based on the findings of the study, the following recommendations were made;
1. Basic Science teachers should be encouraged to always employ system approach in the process of
teaching and learning since the approach was found to effective in enhancing students’ achievement
in Basic Science.
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2. There is need for training and retraining of Basic Science teachers by the Federal Capital Territory
administration and other relevant agencies on the application of system approach in the teaching and
learning of Basic Science so as to enhance students’ retention ability.
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