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Abstract

The study investigated the effect of the activity-based method on the academic performance of students in Basic
Science. Using a quasi-experimental design with a pre-test-post-test control group setup, the study involved 87
Junior Secondary School two (JSSII) Basic Science students from two co-educational schools in Port Harcourt
City Local Government Area, Rivers State, Nigeria, selected purposively. The data collection instrument was the
Achievement Test in Basic Science (ATBS), which demonstrated a reliability coefficient of 0.76 through a test-re-
test technique. Data analysis employed Analysis of Covariance (ANCOVA). The results revealed a significant
difference in the academic achievement of students exposed to activity-based methods compared to those taught
using expository techniques. Notably, students in the activity-based method group outperformed their counterparts
in the expository technique group. Additionally, gender did not exert a significant influence on students' academic
achievement in Basic Science. Based on these findings, recommendations include advocating for the government's
provision of well-equipped and functional laboratories conducive to implementing activity-based methods, thereby
enhancing students' academic performance in basic science.
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Introduction

Science plays a pivotal role in driving the progress of nations, serving as the fundamental pillar of technological
advancement. As described by Ogunleye (2002), science represents a dynamic human endeavour aimed at
understanding the intricacies of the modern world. Countries worldwide are striving to bolster their technological
capabilities, a goal achievable only through a robust foundation in science and technology education. Establishing
such a foundation entails fostering students' interest in science, particularly Basic Science, starting from their junior
secondary school years. In Nigeria, organizations like the Science Teachers' Association of Nigeria (STAN) and the
Comparative Education Study and Adaptation Centre (CESAC) have made significant contributions to curriculum
innovations in science through initiatives like the Nigerian Secondary Schools Science Project (NSSSP). Many of
these innovations emphasize inquiry-based programs that focus on student-centred, active learning, critical thinking,
and problem-solving approaches. The history of education in Nigeria traces a lengthy and intricate trajectory and
evolution. Before the introduction of Western education, traditional African education prevailed, characterized by the
transmission of knowledge through oral traditions, myths, and proverbs. However, with the arrival of Western
education in Nigeria, significant changes occurred in the educational landscape. The establishment of the first mission
school in Badagry in 1843 by the Methodist Missionary Society marked the onset of Western education in Nigeria.
Initially, these schools' curricula centred on teaching the English language and basic arithmetic. Subsequently, in the
late 1800s, the British colonial government initiated the establishment of schools across Nigeria, primarily to train
civil servants for administrative roles in the colonial administration. The curriculum of these schools expanded to
include subjects such as English language, mathematics, and science.

Following independence, Nigeria experienced a significant expansion in its education sector, with the government
taking a more proactive stance in providing education. The 1970s witnessed the introduction of universal primary
education, accompanied by the establishment of new schools and universities nationwide. However, the 1980s brought
about a decline in education quality in Nigeria, attributed to challenges such as insufficient funding and ineffective
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management. This decline persisted into the 1990s, leading many Nigerian students to pursue educational
opportunities abroad due to the deteriorating state of the country's education system. The 2000s marked a resurgence
in efforts to improve Nigeria's education sector. The government-initiated programs like the Universal Basic
Education (UBE) program, aim to ensure that every Nigerian child has access to quality education. Furthermore,
increased funding and reforms were introduced to enhance the quality of teaching and learning. The history of science
education in Nigeria dates back to 1867 when it was initially introduced as nature study and hygiene. Over time, it
evolved into distinct disciplines such as biology, chemistry, and physics. In an attempt to present science in a culturally
relevant manner, reflecting Nigerian traditions, the concept of the Nigeria Integrated Science Project (NISP) emerged.
This project sought to teach science as an integrated whole, as advocated by the Science Teachers' Association of
Nigeria in 1970. It is recommended that the teaching of Basic Science should incorporate active learning strategies,
problem-solving tasks, and hands-on field or laboratory exercises. Previous research on Basic Science education has
highlighted that traditional teaching methods, such as lectures and note-giving by teachers, are common in Basic
Science classrooms. These traditional methods have significant implications for students' cognitive achievement in
Basic Science.

Research findings have indicated that laboratory-based teaching methods, which emphasize the processes of science,
can be effective in enhancing students' achievement in science. For instance, Comber and Reeves (1973) observed
that students who engaged in scientific processes in their school settings demonstrated higher levels of achievement
in science. Engaging in the processes of science provides students with valuable opportunities to explore abstract
concepts and generalizations using tangible materials. Through interactions with learning materials, teachers, and
peers, and by practising scientific methodologies, students gradually develop the essential skills required for future
endeavours in science. However, the Nigerian Integrated Science Project emphasizes the learning of scientific
processes rather than the mere acquisition of scientific knowledge. Consequently, one would anticipate a significant
portion of Basic Science lessons to be dedicated to investigative activities. Given this emphasis, Basic Sciences hold
great significance in the junior secondary school curriculum. The Nigerian government initiated Basic Science
education in secondary schools for several key reasons:

1. To serve as a unifying factor for different science subjects by emphasizing the processes of science.

2. To provide students with a broad understanding of the realm of science.

3. Toenable students to comprehend their environment holistically rather than in isolated segments.

4. To furnish junior secondary school students with a solid foundation for pursuing further education in science,

whether in individual science disciplines or through continued Basic Science studies.
5. To promote scientific literacy among the populace.

Learners need to understand these processes through an integrated approach to learning science (Federal Ministry of
Education, 2004). Numerous research studies have been conducted to enhance the quality of science education. Within
the realm of Basic Science education, studies have indicated that many junior secondary school students develop
negative attitudes toward the subject. As a result of their poor performance in Basic Science, many students at this
level do not fully benefit from the curriculum (Afuwape, 2003). Afuwape and Olatoye (2004) argue that this situation
often deters students from pursuing core science subjects or achieving success in these subjects at the senior secondary
school level. Despite the Nigerian government's initiatives to stimulate interest in science and science-oriented
programs, such as the 60:40 admission ratio favouring science-oriented programs, the desired outcomes have not been
fully realized. Many junior secondary school students do not exhibit interest in studying core science subjects (Physics,
Chemistry, and Biology) at the senior secondary school level, consequently affecting their choices of science-oriented
programs at the tertiary level. This issue has been attributed to the ineffective and unproductive strategies employed
by Basic Science teachers at the junior secondary school level. Numerous studies have been conducted to promote
effective teaching strategies for Basic Science, including the activity-based approach. The Basic Science curriculum
is designed to be child-centred, placing greater emphasis on learning science as a process rather than simply acquiring
knowledge. Consequently, teachers are encouraged to actively engage students in the teaching and learning of Basic
Science. The activity-based approach was specifically selected because it facilitates greater student involvement in
the learning process compared to traditional methods, aligning with the principles of the Basic Science curriculum.

In an activity-based approach, teachers typically structure learning activities to encourage students to work
collaboratively in groups. This collaborative learning environment fosters the development of scientific classroom
communities, where students collaborate to discuss and experiment with solutions to scientific problems. Through
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cooperative learning, students are empowered to formulate questions, exchange ideas, clarify concepts,
experiment, brainstorm, and present solutions alongside their peers. This approach enables students to gain
exposure to multiple perspectives and solutions to scientific challenges. However, research findings indicate that
the teaching of science in Nigerian secondary schools often falls short of expected standards. Current teaching
methods employed in secondary schools are deemed inadequate for fostering the acquisition of science process
skills among students. These methods typically include demonstrations, drills, lectures, direct observations, field
trips, group work, laboratory activities, reading assignments, recitations, seminars, and programmed instruction.
Effective science teaching should prioritize laboratory-centered, activity-oriented approaches over textbook or
lecture-centered methods, which are prevalent in Nigerian schools. It is within this context that the impact of
activity-based methods and expository techniques on students' academic performance in junior secondary school
Basic Science is explored.

Statement of the Problem

There is growing concern over the persistent decline in the standard of science education at the secondary school level
in Nigeria. Despite substantial government investments aimed at improving science teaching and learning, the
performance of students in public examinations remains unsatisfactory. The continuous poor performance in science
subjects at the School Certificate level has led to the assumption that many science teachers in Nigerian secondary
schools may not be utilizing diverse teaching strategies effectively to address specific challenges associated with
science education. Against this backdrop, this study investigated the impact of activity-based methods and expository
techniques on students' academic performance in junior secondary school Basic Science.

Aim and Objectives of the Study
The purpose of this study was to investigate the effect of activity-based methods and expository techniques on
students' academic performance in basic science. Precisely, the study ought to:
1. Determine the effect of activity-based method and expository technique on students’ academic performance
in Basic Science
2. Determine the influence of gender on students' academic performance when taught using an activity-based
method.

Hypotheses

Two null hypotheses tested in the study were:

Hoz1: There is no significant difference in the academic performance of students exposed to activity-based methods
and those taught using expository technique

Ho2: There is no significant difference in the academic performance of male and female students exposed to
instructional methods.

Methodology
This design was selected to assess participants' initial behaviours before and after the intervention during the study.
A quasi-experimental design was chosen because intact classes were utilized by the researcher. The population for
this research comprised all junior secondary school two (JSS I1) basic science students in Port Harcourt City Local
Government Area of Rivers State. Two out of the twenty-two junior secondary schools in Port Harcourt Local
Government Area of Rivers State were selected for the study through purposive sampling. The selection criteria
for the schools were as follows:

e  Government approval of the schools.
Availability of a functional Basic Science laboratory meeting standard requirements.
The schools should have been operational for a minimum of ten years.
The sample size for the study consisted of 87 subjects, comprising 40 male and 47 female students.

The data collection instrument utilized was the Achievement Test in Basic Science (ATBS), designed to assess
students' performance in Basic Science. It comprised a 20-item multiple-choice questionnaire covering the
curriculum content of junior secondary school two (JSS Il) Basic Science. The topics covered by the instrument
included water pollution, physical and chemical changes, work, energy, and power. The ATBS was administered
as both a pre-test and a post-test. The instrument was face and content validated by the two secondary school
Basic Science teachers and two experts in science education. The experts were required to look at the
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appropriateness of the items in the instrument in measuring the expected knowledge and on the correctness of the
questions. Based on their comments, the instruments were restructured and hence refined to meet the face
and content validity requirements. To ensure the reliability of the instrument, a test-retest technique was employed.
A trial test was carried out by administering the ATBS instrument at an interval of two weeks on thirty (30) non-
participating junior secondary school two (JSS 1) students from one of the schools outside the Local Government
Area used for the study. A reliability coefficient of 0.76 was obtained which was considered appropriate for the
study.

Data collection occurred in three phases: the pre-test lasted for one week, followed by six weeks of treatment, and
concluded with the post-test administered during the final week. Each week during the treatment phase, three periods
of 40 minutes were dedicated to the study. The scheduling adhered to the school's Basic Science timetable without
any alterations. During the lessons, the teacher introduced new topics, sub-topics, concepts, and related ideas. In the
activity-based group, practical activities followed immediately after the theoretical lessons, allowing students to apply
the knowledge they had just acquired. Conversely, the control group received instruction using the conventional
expository method. The Achievement Test in Basic Science (ATBS) was scored out of 100%. Data collected from
administering the instrument underwent analysis using Analysis of Covariance (ANCOVA). All hypotheses were
tested at a significance level of p < 0.05.

Hypotheses
Hoi: There is no significant difference in the achievement of Basic Science students exposed to activity-based
methods and expository techniques.

Ho2: There is no significant in the achievement of male and female Basic Science students exposed to activity-based
methods.

Table 1: One-way Analysis of Covariance (ANCOVA) of post-test scores of Basic Science students.

Source SS Df MS F p
Corrected Model 7794.2992 4 1948.575 69.448 .000
Intercept 1368.161 1 1368.161 48.762 .000
Group 948.390 1 948.390 33.801 .000
Gender 38.937 1 38.937 1.388 242
PreTest 6239.301 1 6239.301 222.371 .000
Group * Gender 20.042 1 20.042 714 400
Error 2300.758 82 28.058

Total 243993.000 87

Corrected Total 10095.057 86

a. R Squared =.772 (Adjusted R Squared = .761)

Table 1 displays the analysis of the significant main effect of the activity-based method on student performance. As
indicated in Table 1, the F-value obtained is 33.801, with a corresponding p-value of 0.000. Given that the p-value is
below 0.05, it indicates that incorporating practical activities into Basic Science instruction significantly impacts
student achievement. Additionally, the table presents a multiple regression squared index (R?) of .772, suggesting that
77.2% of the total variance in Basic Science student achievement can be attributed to the influence of instructional
approaches. The results reveal that the F-value acquired in the analysis is 1.388 at p=0.242. Since the p-value exceeds
0.05, it can be inferred that there exists no significant disparity in the performance of male and female Basic Science
students when exposed to different instructional methods.

Discussion

The results of this study indicate a notable difference in the performance of students exposed to activity-based methods
compared to those taught using expository techniques. Specifically, learners in the activity-based method group
outperformed their counterparts in the expository technique group, suggesting that the experimental group achieved
higher scores than the control group. Consequently, the null hypothesis is rejected. This outcome aligns with the
research findings of Turpin and Cage (2004), who observed positive effects of activity-based methods on student
academic performance. The observed improvement in performance may be attributed to the active engagement of
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students in the teaching and learning process. Additionally, this finding is consistent with the conclusions drawn by
Anderson (2002), who asserted that the implementation of inquiry-based science teaching leads to favourable
outcomes in cognitive achievement. Other scholars such as Hofstein and Lunetta (2004), Bilgin (2006), Ergul et al.
(2011), and Ndirika (2012) have also supported the outcomes of this study through their respective research findings.
Moreover, the study revealed that gender did not exert a significant influence on the performance of subjects in Basic
Science. This indicates that male and female students exposed to activity-based methods exhibit similar academic
performance levels. This equality in performance could be attributed to the equitable opportunities provided for both
genders to actively participate in the teaching and learning process. Consequently, it can be inferred that activity-based
methods are inclusive and do not favour one gender over the other. This finding resonates with the research conducted
by Arigbabu and Mji (2004), and Bilesanmi-Awoderu (2006), who found no discernible differences in the cognitive,
affective, and psychomotor skill achievements of students based on gender. However, this conclusion contradicts the
findings of Usman (2000) and Aighoman (2002), who reported that boys outperformed girls significantly in science-
related subjects.

Conclusion

The findings of this study indicate that students who were exposed to the activity-based method performed superiorly
compared to those taught using the expository technique. The method was also found to favour both genders equally.
Given that Basic Science is inherently practical-oriented, employing this approach can enhance both teaching and
learning outcomes. By engaging in laboratory activities, students can develop a deeper understanding of scientific
principles by interacting with tangible objects, thus moving beyond theoretical abstractions.

Recommendations
The following recommendations were made which include;

1. School management should also assist teachers who wish to improvise instructional materials by way of
supplementing the cost, if not sponsoring it.

2. The authors of science method books should illustrate carefully in their books how to make use of an activity-
based approach to science teachers.

3. The government should also ensure the provision of good functional laboratories that can serve as venues for
further teaching and learning of science concepts, from which an activity-based approach can be utilized to
improve students' academic achievement in Basic Science.

4. The in-service level, seminars and workshops should be organized by the ministry, officials, zonal educational
authority, and local educational authority to educate practising teachers on how to implement an activity-based
approach in the teaching and learning of Basic Science.

5. Science teachers should learn and use activity-based instructional strategies as a means of improving students'
achievement in mixed-gender and ability classes.
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