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Abstract

This study investigated the effect of Outdoor Science Activity Teaching Strategy (OSATS) on Basic Science Students’
Academic Achievement in Kafanchan, Kaduna State, Nigeria. Two (2) research questions and Two (2) null hypotheses
were formulated to guide the study. The study adopted quasi experimental, non-equivalent, non- randomized pre-
test post-test control group design. The sample of the study constituted 246 Basic Science students. The Basic
Science Achievement Test (BSAT) was used to collect data with the reliability coefficient(r) of 0.92. Mean and
Standard Deviation were used to answer the research questions while the null hypotheses were tested using
Analysis of Covariance (ANCOVA). Results revealed that meaningful teaching and learning can be achieved in Basic
Science with the use of appropriate Outdoor Science Activity Strategy(OSATS) thus facilitating students’
achievement. Gender was not a significant factor on Students’ achievement when taught Basic Science using OSATS.
The study recommended adequate training of teachers on the use of OSATS instructional model for Nigerian

Secondary Schools amongst others.

Introduction

Basic science is part of the ongoing Universal Basic
Education (UBE) programme introduced by the
Federal Government of Nigeria which covers the
Primary School level and the first three years of the
Secondary School also known as Junior Secondary
School. According to Damole, (2011) Basic Science is
a subject that involves basic training in scientific skills
required for human survival, sustainable development
and societal transformation. It implies that the
programme is an attempt to provide a holistic
presentation of science for sustainable development of
an individual and society. Wakili (2018) also viewed
Basic Science as programme established to aid
understanding of the world around an individual.
Bajah (1985) further viewed Basic Science as an
approach to the teaching of science concepts and
principles so as to express fundamental unity of
science for better understanding at the lower level of
education. From the foregoing definitions, it is clear
that Basic Science is an innovation of the Integrated
Science, a beginning courses that avail school age
learners’ opportunity to acquiring appropriate skills,
abilities and competences for the individual to live and
contribute to the development of the society.

Despite the efforts teachers put in teaching Basic
Science in secondary school, researchers’ reports have
shown that, the teaching of the Basic science has not
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been meeting the ideals of the programme and lack of
using inquiry- based teaching strategies attributed to
this challenge. From the researcher’s experience in
teaching for many years in secondary school, Basic
Science teachers have been teaching their students
using conventional method of teaching(CMT) usually
called teacher-centered methods instead of inquiry-
based teaching methods that promotes students
acquisition of scientific skills and attitude over the
years (Since the commencement of the UBE
programme in Nigeria i.e. 2004-2020). This is an
indication that the use of CTM in teaching Basic
Science (BS) has not delivered any good in enhancing
student’s performance. Consequently, the research
findings by (Usenia & Effiong, 2015 and Wakili,
2018) showed that many young pupils in upper Basic
Level (JSS level) appears to have difficulty in
mastering the basic concepts and principles of Basic
Science. Similarly, Wakili (2018) further reported that
students’ academic achievements have been
consistently poor in Basic Science since the
commencement of the programme especially in the
northern Nigeria. Tambaya, 2008; Dawaki, 2010 and
Kaduna State Education Research Center (KSERC,
2017) reported poor achievement of student’s in Basic
Education Certificate Examination (BECE) in public
schools in Kaduna State. The result showed that the
average failure rate from 2015-2017 ranged from
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48.28% to 51.72 %. This is evidence that the academic
achievement of students in Basic Science at the Upper
Basic level (JSS Level) has not been impressive. The
situation therefore calls for exploration of other
teaching methods found effective in some other
subjects or fields and Countries. Studies by (Ezendu,
1991; Nast, 2006; Buzan & Buzun, 2006; Wakili,
2018) proposed that teachers should use teaching
strategies that are constructive in nature and which
should involve learners’ active participation and
promote skills acquisition. Such strategies should be
able to enhance students learning outcome. For the
purpose of this study, Outdoor Science Activity
Teaching Strategy efficacy on students’ achievement
in Basic Science was investigated.

Many researchers and educationist have penned down
various views about Outdoor Science Activity
Strategy. Achor and Amadu (2015), who defined
Outdoor Science Activity Strategy as all academically
science related activities outside the classroom
undertaken by the teacher and the learners. This
includes educational excursion, field trips and any
organized work to study nature. This is an important
component of teaching and learning science either in
partial participation or active participation. Erickson-
Dobrivich (2005) also describes Outdoor Science
Activity Strategy as a teaching strategy which depends
on how the teacher plans it, if properly planned it
could afford the students the opportunity to learning
actively and thus develop students’ interest in science
activities. It develops relationship between the learner
and science concepts and tools of investigations.
Conway (2010) also defines Outdoor Science Activity
Strategy as a method or strategy of teaching and
process in the ‘outdoor’ for exploration and discovery
about the environment using first-hand experience
involving all courses of study.

In another study by Yusuf (2007) also described
Outdoor Science Activity Strategy as an instructional
strategy used in which students are exposed to
experiences outside classroom at interactive locations
designed for educational purposes.

Deduced from these definitions, one can define
Outdoor Science Activity Strategy as instructional
method that centers on direct experiences outside the
classroom with the purpose of solving a particular
problem posed by the teacher. These activities are
carried out by students held at an outdoor classroom
with the guidance of the teacher. In other words,
Outdoor Science Activity Strategy is an Activity-based
or Activity oriented learning package carried out
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outside the classroom. Gender is a moderating variable
in this study. The influence of gender on dependent
variable of this study was explored. Gender is the
reality of being male or female. The purpose of this
study was to investigate the effect of OSATS on
Students’ achievement in Basic Science as moderated
by gender.

Based on the purpose the following research questions

were raised to guide the study:

1.  What is the difference in mean achievement
scores of students taught using OSATS and
those taught with CMT?

2. What is the difference in mean achievement
scores of male and female students taught using
OSATS?

The following null hypotheses were formulated and
tested inline with purpose of the study at p< 0.05 level
of significance:

1.  There is no significant difference in the mean
achievement scores of students taught using
OSATS and those taught with CMT.

2. There is no significant difference in the mean
achievement scores of male and female students
taught using OSATS and those taught using
CMT.

Method

The study adopted quasi-experimental non-equivalent
pre-test-post-test control group design. The design was
necessary because it is appropriate for analyzing gain
scores (i.e. the difference between pre-test and post-
test scores) in addition to comparing scores between
the groups (treatment and control) on the post-test. The
sample size for this study was 246 Junior Secondary
Two (JSS 1) Basic Science students (125 males and
121 female) in the four sampled schools drawn from
the population of 7,264 Basic Science students of the
public Secondary School in Kafanchan, Kaduna State
(2018/2019 academic session) using multi-stage
sampling technique. The two schools were randomly
assigned into experimental group and the remaining
two schools were also assigned to control group. The
instrument for data collection for this study was Basic
Science Achievement Test (BSAT) developed by the
‘researcher. BSAT was made up of two Sections;
Section A and Section B. Section A contain personal
data while Section B contained Multiple Choice
Objectives test item. The BSAT was 40 items, 4-
Option Multiple Choice Objective tests based on the
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content of the Basic science. BSAT was face validated
by two experts in Measurement and Evaluation and
two experts in Science Education. Similarly, to ensure
content validity of the BSAT, a Table of specification
for BSAT was developed by the researcher. This was
done to ensured equal number of items for each topic
or unit selected for the study according to the
curriculum content of the Basic science. The
instruments were trial tested and the internal
consistence of the BSAT was obtained using Kunder
Richardson formula 20(KR-20). A reliability
coefficient of 0.92 was obtained. The two lesson notes
were prepared differently for both the Experimental
and Control groups to teach the selected Basic Science
Concepts. Experimental group was taught using
OSATS while Control group was taught using
Conventional Method of Teaching (CMT). The
teaching lasted for five (5) weeks consisting of five
double periods of 80 minutes each. Prior to the
commencement of the teaching in sampled schools,
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BSAT was administered as Pre-test to the
Experimental and Control groups. One hour was
allowed for the test. Responses of students in the two
groups were scored by the researcher to determine
their equivalent. The Post-test was administered to
both the Experimental and Control groups at the end of
the treatment. One hour was allowed for the test. The
tests were also marked, scored and collated by the
teachers. The two research questions were answered
using Mean and Standard Deviation while the two null
hypotheses were tested at 0.05 alpha level of
significance  using  Analysis of  Covariance
(ANCOVA). ANCOVA was also appropriate here
because it serves as a procedure for increasing the
precision due to extraneous variables that could have
affect the external wvalidity thus reducing error
variance.

Results

Table 1: Mean and Standard Deviation of Achievement Scores of Students by Experimental and Control Group

Group Students taught with N Pre-test Post-test Mean Gain
X SD X SD

Experimental OSATS 156 26.82 343 30.15 298 3.33

Control CMT 90 2324 166 26.21 347 297

Total 246

From Table 1 students that were taught with Outdoor
Science Activity Strategy (OSAS) had higher mean

score than the students taught with Conventional
Teaching Method (CTM).

Table 2: Summary of Analysis of Covariance (ANCOVA) on Student’ Mean Achievement Scores
of Experimental and Control Groups

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

Corrected Model 1570.9232 2 785.461 94.947 .000 .439

Intercept 2832.476 1 2832.476 342.391 .000 .585

Pretest 1.427 1 1.427 72 .678 .001

Method 1201.367 1 1201.367 145.222 .000 .374

Error 2010.248 243 8.273

Total 218194.000 246

Corrected Total  3581.171 245
a. R Squared = .439 (Adjusted R Squared = .434)

Table 2 shows F(1,243)=145.222; P=0.000 < 0.05
level of significance. This test resulted to F-value
145.222 of the group (Experimental and Control
group) is significant at .000 which is less than 0.05 (p
< .05). Therefore, the null hypothesis stated was
rejected. Thus, there is a significant difference in the

Mean Achievement Scores of Students taught using
OSATS and those taught with CMT. This implies that
the Mean Achievement Score of Students taught Basic
Science using OSATS were higher than those that
were taught with CMT.
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Table 3: Mean and Standard Deviation of Achievement Scores by Gender

Group N __ Pre-test . Post-test Mean Gain
X sD X SD

Male 79 26.72 331 31.66 1.79 4,94

Female 77 26.93 357 31.22 3.00 4.29

Total 156

Table 3 indicates that the Mean Achievement Scores
of Male and Female Students’ taught Basic Science
using Outdoor Science Activity Teaching Strategy

were slightly different. This implies that the Mean
achievement score of male and female students taught
with OSATS is not influenced by gender.

Table 4: Summary of Analysis of Covariance (ANCOVA) on Students’ Mean Achievement Scores by Gender

Source Type Il Sum df MeanSquare F Sig. Partial Eta
of Squares Squared

Corrected Model 406.251?2 2 203.125 15.547 .000 .113

Intercept 1721.171 1 1721171 131.734  .000 .352

Pretest 376.280 1 376.280 28.799 .000 .106

Gender 36.695 1 36.695 2.809 .095 .011

Error 3174.920 243 13.066

Total 218194.000 246

Corrected Total  3581.171 245

a. R Squared =.113 (Adjusted R Squared = .106)

Table 4 shows the test resulted to F-value 2.809 which
is not significant at .095 (p > .05) which is above .05
the hypothesis was formulated. The null hypothesis
formulated was therefore retained. This implies that
the Mean Achievement Score of Students taught Basic
Science using OSATS does not differ significantly
with regards to gender of the students.

Discussion

Findings revealed that mean achievement score of
students taught Basic Science using OSATS was
significantly higher than those students taught using
the CTM. Also there is a significant difference in the
achievement score of students taught with OSATS and
those taught with CMT in favor of OSATS group. The
reason for the higher performance by the experimental
group was that they were more actively involved in a
direct experience of the concepts and principles of
Basic Science which involved a plan outdoor science
activities for practical learning experiences which
were absent in a control group throughout their lesson
periods. This would not only reduce abstraction in
concept learnt but also stimulates their interest in
learning thereby enhancing mastery of their subject
matter. It could be also that the experimental group
members were able to link up the new concepts in
Basic Science to the relevant concepts in outdoor
experiences which they were familiar with. This was

completely absent in the CMT. In addition, it could be
as a result of excitement over seeing the real things
they were only seeing on textbooks. Similarly, the
social interaction during teaching and learning outside
the classroom provided by OSATS was completely
absent in the CTM This finding is in agreement with
Sahebzadeh, Kikga, Afshari, Kharadmand (2013) who
observed that the use of OSAS for teaching basic
science concepts has a significant and positive impact
on the students’ academic achievement. Achor and
Amadu (2015) also observed that there was a
significant difference between the mean achievement
scores of students taught using OSAS and those taught
using CMT. Students taught using outdoor activities
had higher achievement scores than those taught using
conventional method. Again, Saidu and Suleiman
(2014) also observed that OSATS significantly
improve students’ achievement.

The result presented in Table 3 provides answer to
research question two which revealed that there was
no significant difference in the mean achievement
scores between male and female students taught Basic
Science using OSATS. However, Analysis of
Covariance in Table 4 indicates that, there is no
significant difference in mean achievement scores of
male and female students taught using OSATS. In
other words, male and female students did not differ
significantly in their mean achievement scores as a
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result of exposure to OSATS. The achievement of the
male students was slightly higher than that of their
female counterparts, even though it was not
significant. This slight difference in the achievement
of male students and their female counterparts could
be as a result of the nature of instructions delivered to
the students, which enabled both the male and female
students to be actively involved during the teaching
and learning process. Similarly, the difference in the
score of male students and their female counterparts
could be as a result of the student’s disposition to
active participation in science activity outside the
classroom, both male and female students had equal
opportunity to participate actively. Though the female
students made considerably good efforts based on their
results. The implication of this finding is that OSATS
as an instructional strategy is not gender bias, which
corroborates with the views of Achor and Amadu
(2015) findings that there was no significant difference
between the mean achievement scores of boys and
girls exposed to OSATS. Ajai and Imoko (2015)
findings also shows that male and female students
taught using OSAS did not differ significantly in their
achievement scores in science, male and female
students are capable of competing and collaborating in
science. This shows that performance is a function of
orientation not gender. Again, Joseph, John, Eric,
Yusuf and Olubunmi (2015) study showed that even
though the male students had slightly better
performances compared to female students, it was not
significant. Saidu and Suleiman (2014) findings also
showed no significant difference in the academic
performance of male and female students in science,
thus showing that fieldtrip is gender friendly.

Conclusion

From the study, it can be concluded that teaching
strategies that teachers use in teaching do have
significant effects on the student’s achievement
especially Outdoor Science Activity Teaching Strategy
(OSATS) used in this study. In essence, OSATS
lessons facilitate meaningful learning of Basic Science
concepts among upper Basic level students in Junior
Secondary School. Equally, it was recorded that
neither the male nor the female students performed
significantly better than the other when taught Basic
Science concepts using Outdoor Science Activity
Teaching Strategy.

Recommendation

https://www.ajstme.com.ng

This study recommends that the teaching of Basic
Science should be conducted in such a way that
students learn meaningfully. The use of Outdoor
Science Activity Teaching Strategy seems to be
appropriate in that respect. It should therefore be
incorporated into the main stream of pedagogy in the
teaching of Basic Science in Nigeria secondary
schools.
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