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Editorial

The Journal of Science Teachers Association of Nigeria is developed
to disseminate science, technology, and mathematics (STM) educational
research information to classroom teachers, teacher-trainers, policy-
makers, researchers, and other interest groups. This STM information
is required for any scientific and technological development of a nation.

In this edition, our readers are presented with articles on a wide
range of issues. These include correlates of achievement in biology
and integrated science, creativity in the classroom, concept mapping,
models of instruction, research trends, occupational Stress, Science
process skills test and teacher motivation.

We are immensely grateful to the contributors to this edition.

Uchenna Nzewi
Editor-in-Chief
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Students’ Integrated Science Achievement as a Predictor of
Later Achievement in Biology, Chemistry and Physics

Dr. R. A. Olatoye & Dr. M. O. Afuwape

Abstract

The study investigated how achievement of students in integrated science at
the Junior Secondary School level predicted their later achievement in the
three basic science subjects at the Senior Secondary School level. To this end,
Students’ scores in integrated science and later scores in each of the three
subjects were collated for two hundred and eighty (280) students. These
students were randomly selected from eight schools in two Local Government
Areas in Ogun State. A regression analysis was run in order to use students’
scores in integrated science to predict both the separate and total scores in
the science subjects. Pearson product-moment correlation was used to analyse
relationships in students’ achievement among the subjects while t-test was
used to compare male and female students’ achievement in each of the subjects.
Students’ performance in integrated science significantly accounts for 12.2%
of the total variance in the overall achievement in the science subjects.
Similarly, achievement in integrated science significantly predicts later
achievement in each of the basic science subjects. The highest prediction is in
biology, followed by chemistry, and finally physics. There is no significant
difference between male and female students’ achievement in each of the science
subjects. Recommendations are, therefore, made based on findings.

Introduction

The relevance of science to national goals, aspirations and economy dictates, to a large extent, the
huge commitment and support which most nations make and give to science and technological
development (Olagunju, Adesoji, [roegbu and Ige, 2003). This is because one of the indices of
world leadership is a nation’s capacity to make use of newer technologies. There are consistent
reports in literature of students’ poor performance in science in Nigeria (Mordi, 1983;Keeves,
1992:0Olatoye and Afuwape, 2004). The deplorable level of science achievement by students in
latter years of the 20th century had necessitated the call by government and several researchers
for more positive action to be initiated to put science achievement back on track (Monk and
Osborne, 2000).

One of the significant issues in science education in the last few decades is the relative merit
of using integrated approach to teach science. The integrated approach to science teaching seems
to remain widespread and most influential (Resnick 1989). ‘Integration’ in science implies teaching
science in a way to present specific ideas as a unified whole (Bajah, 1983). Using this approach,
the integrated science teacher presents science subjects without demarcating to which subject a
concept belongs. Students. therefore, learn general roles and functions of science in everyday life
and the world in which they live. This implies that integrated science teachers must be versatile as
the topics to be covered cut across many specialized disciplines like biology, chemistry, physics,
and geography.

Akpan (1996) reported that too many students leave the Junior Secondary School (JSS) without
having the capability to join a vocation and without being scientifically literate enough to take
rational decisions. on adulthood. He opined that our conception of scientific literacy at the JSS
level as being sufficient for adult life is narrow and unrealistic. [f students do not benefit from the
JSS integrated science curriculum as it is, it is doubtful if their scores in integrated science at this
level will predict their later achievement in the core science subjects namely biology, chemistry
and physics. More so, integrated science teaching in Nigeria has experienced many obstacles
such as lack of equipment and facilities for teaching (Ogunniyi, 1996), inadequate number of
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teachers (Okebukola, 1997). and inadequate coverage of the curriculum (Akpan, 1996). The
percentage failure of students in the science subjects at the end of the secondary school programme
has been consistently high. It is worse for Biology probably because most of those who offer it
are non-science students who may not need it for further study (Olatoye, 2004; Salim, 1999, 2000).
The prevailing poor achievement in science education calls for immediate attention.( Olatoye &
Afuwape, 2004).

Statement of the Problem
This study sought to find out how students’ achievement in integrated science at the JSS level

predicted later achievement in the three core science subjects at the Senior Secondary School
(SSS) level.

Research Questions
1. To what extent would students’ achievement in integrated science predict total achievement
in all the three basic science subjects (biology, chemistry and physics)?
2. To what extent would students’ achievement integrated science predict achievement in each
of the three basic science subjects?
What is the relationship between students’ achievement in integrated science and in each of
the three basic science subjects?
4. s there any significant difference between the male and female students’ achievement in
(i) integrated science and
(i) each of the three core science subjects?

PJ

Research Design

This study adopted an ex-post facto research design. In this design, the dependent and independent
variables have already occurred and the researcher cannot manipulate them.

Sample

This study was carried out in two randomly selected Local Government Areas (LGAs) in Egba
Zone of Ogun State. The LGAs are Obafemi/Owode and Abeokuta. Four secondary schools were
randomly selected from each of the LGAs. An average of thirty-five (35) science students were
judgmentally selected from each school to participate in the study. Judgmental selection of sample
was used at this stage because, some science students in the Senior Secondary Two (SS 11) level
used for this study had just transferred to the schools selected, while some who were earlier in the
selected Junior Secondary Schools (JSS) had left the schools. For a student to participate in the
study, he or she should

(i)  be offering the three basic science subjects in SS I namely biology, chemistry and physics.
(i)  have record of achievement in integrated science in JSS 3.

Instrument/Data Collection

The researchers collected the names of all the participating students and their scores in the three
basic science subjects. These names were used to trace the record of their cumulative achievement
in integrated science in JSS 111. Students who did not have JSS IIl records were dropped from the
study. Such students are likely to be those who transferred from other schools into the SSS
classes. The score of each student in integrated science was matched with his/her score in the
three basic science subjects. The researchers consulted the class registers to collect the gender
of each of the participants.

Data Analysis
Data were analysed using linear regression, Pearson product-moment correlation and t-test.

Results

Research Question 1

To what extent would students’ achievement in integrated science predict total achievement in al/
the three basic science subjects (biology, chemistry and physics)?
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Table 1: Students’ achievement in integrated science as a predictor of later overall achievement in
the three basic science subjects

R =0.350
R =0.123
Adjusted R S quare =10.119
Standard Exrror =34.917
Analysis of variance
Sum of Squares Df Mean F Sig Remark
S quare Value
Regression 41107.150 1 41107.21 34.552 0.000 W
Residual 295052.000 248 1189.73
Total 336159.150 279 42296.01

*  Significant at 0.05 level of confidence.

Students’ achievement in integrated science (ITS) significantly predicts overall achievement in
the three science subjects. (F=34.552, p<0.05). Students’ achievement in ITS accounts for 12.3%
of the total variance in the overall achievement in the three basic science subjects. (R Square=0.123).
This percentage is statistically significant. It, therefore, means that a student who achieves well in
ITS is likely to perform very well in the core science subjects.

Research Question 2

To what extent would students’ achievement in integrated science predict achievement in each of
the three core science subjects.

Table 2: Students’ achievement in Integrated Science as a predictor of later achievement in each
of the three basic science subjects

Subject R R? Adjusted R* | Std Errorofthe | F Sig. value| Remark
Estimate

Biology | 0324 | 0.105 | 0.102 14970 32.593 | 0.000 *

Chemistry | 0306 | 0.094 | 0.091 13.929 28779 | 0.000 i

Physics | 0251 | 0.063 | 0.039 14.52 16249 | 0.000 *

*=Significant at 0.05 level of confidence.

Students’ achievement in integrated science (ITS) significantly predicts achievement each of the
science subjects. Achievement in ITS respectively accounts for 10.5%, 9.4% and 6.3% of the
variances in achievements in biology, chemistry and physics (R2=0.105, 0.094, 0.063 respectively).
Integrated science, therefore, should still be a necessary pre-requisite for students who wish to
offer biology, chemistry and physics at the Senior Secondary School level.

Research Question 3

What is the relationship between students’ achievement in integrated science and in each of the
three basic science subjects?






