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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 Cognitive Correlates of Physics
Achievement, Assessment Scale of Students’ interest in  Practical
Chemistry, use of constructivism in secondary schools, and fundamental
flaws in experimental research.

We are immensely grateful to the contributors to this edition. Our

special thanks go to University Press Plc for publication support.

Uchenna Nzewi
Editor-in-Chief
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Cognitive Correlates of Physics Achievement of some Nigerizi
Senior Secondary Students :

Emmanuel E. Achor (Ph.d)

Abstract

Some cognitive correlates of physics achievement of some Nigeria senior
secondary students were considered in the study. S pecifically, the study
examined the relationship between measures of student’s field independency,
cognitive tasks, formal reasoning and their achievement in physics. Purposive
and stratified random sampling techniques were employed to obtain a sample
of 524 senior secondary two students from six education zones in Kogi State of
Nigeria. Three instruments were used. They are science Reasoning Tasks (SRT),
Group Embedded Figures Test (GEFT) and Physics Achievement Test (PAT).
Data analysis using multiple regressions reveals that measures of students
fields independency and cognitive tasks predicted student’s achievement in
physics generally. However, only measure of field independency predicted
students' a chievement in p hysics in the higher order cognitive demand
questions. Measures of formal reasoning had no significant relationship with
students’ achievements in Physics generally nor in higher order cognitive
demand questions in physics. However, the overall relationships b etween
measures of field independency, cognitive tasks, formal reasoning and students’
achievement in physics g enerally and in higher o rder cognitive d emand
questions in physics were both significant. Educational implications of these
findings were discussed.

Introduction
Like any other school subject, factors that influence the learning of physics (especially) at the
Lecondary level could be school, teacher or students-related. Further more, student - related
factors appear to be more persistent and demanding to address. The corollary is that such factors
do have serious negative influence on students’ achievement (in physics).
; With regard to achievement, one approach has been to identify ways and means of enhancing
the quality of children’s thinking. As a foHow up, there has been a great deal of work in the study
of cognitive processes of students in the learning of science in the last two decades (Lee,Goh,
Chia and chin,1996). Incidentally, there are many cognitive variables that wield influence on the
students as they learn physics. Consider, for instance, one’s level of thinking and his approach to
a wide range of situations or one’s style. By cognitive style therefore we are referring to individual
differences- how individuals perceive, think, solve problems, learn and relate to others (Witkin,
Moore, Good-enough and Cox, 1977). Accordingly, it is the unique way of perceptual and conceptual
organization of the external stimuli that characterize an individual’s learning behaviour (Achor,
2001).

Cognitive style is a continuum and there is actually no low or high end of it. At the extreme
ends we have the field dependent and field independent individuals. Field independent subjects
trust internal cues, and this is associated with a greater aptitude for restructuring, that is, for
imposing o rganization on received information. Field dependent subjects, on the other hand.
place their trust in external cues, and tend to accept precepts or symbolic representations at face
value (Witkin and Good=ehough, 1981).Emphasis in this study is on the restructuring ability or
measures of fields independency of the students.

The thinking aspect has to do with the students reasoning particularly in science. Thus their
level of cognitive development is of interest in this study too. By Piaget’s categorization, senior
secondary students are e xpected to be formal thinkers (or operators) and therefore reason
abstractively. These students fall within the age range of 14 to 18 years. Thus it is expected that as
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formal thinkers, they could attempt questions that demand formal and concrete level of reasoning
generally. Accordingly, physics questions demanding formal level of reasoning are considered as
higher order cognitive demand questions while those within concrete generalization are said to be
lower order questions. According to Bloom’s taxonomy of educational objectives, a good test
should contain higher and lower order questions and in this study the two together is called
Physics Achievement Test (PAT). However, when considered separately, we have higher order
PAT and lower order PAT.
Data regarding how secondary school student’s cognitive development generally (or cognitive
tasks score), measures of formal reasoning and field independency compare with their achievement
in physics seem to be far-fetched in Nigeria. The presence or absence of relationship between
students’ measures in these variables and their physics achievement could point out a new direction
in physics teaching and learning. The trend in Nigeria has been to look at each of the variables
singly and how it relates to science achievement (Bomide. 1986: Busari. 1991: Umeoduagu, 1995)
especially in Chemistry and 1ntegrated science. To allow for a more robust g eneration. a
consideration of number of variables and how they relate to achievement especially in physics
where reports are scarce in Nigeria is considered important. In addition, it is expected to establish
grounds for comparison with what happens elsewhere.

Research Questions.

The study was guided by the following research questions:

Q1: What relationships exist between measures of students field independency, cognitive tasks,
tormal reasoning and their achievement in physics?

(Q2: What relationships exist between measures of students ficld independency. cognitive tasks,
formal reasoning and their achievement in higher order cognitive demand questions in physics?

Hypotheses

The following null hypotheses were tested at .05 level of significance.

HO1: There are no significant relationships between measures of students field independency,
cognitive tasks, formal reasoning and their achievement in physics.

HO2: There are no significant relationships between measures of students field independency,
cognitive tasks, formal reasoning and their achievement in higher order cognitivé demand questions
n physics.

Design of the Study
The design of the study was survey and particularly a correlational type. Thus it was possible to
involve a reasonably large sample in the study.

Population of the Study
The population of the study was made up of all Senior Secondary two students that offer physics
as a school subject in Kogi State of Nigeria for 200/2001 academic session.

Sample and Sampling Techniques

Only schools certified by the researcher to have qualified and reasonably experienced physics
teachers as well as having basic teaching and laboratory materials were considéred for the study.
Moreso, such schools must have covered senior secondary one aspect of the physics curriculum
by inspection of scheme, records of work and students notebooks as well as using the national
core curriculum for senior secondary school physics. Thus some secondary schools were eliminated
from the outset based on the aforementioned criteria.

Five schools were randomly sampled using balloting techniques from each of the six education
zones. Accordingly, 30 schools with 524 secondary two students participated in the study. Thus
purposive and stratified random sampling techniques were used to obtain the sample. For each of
the school sampled, intact physics classes were used and so the respondents were not equivalent.

Instruments for Data Collection
Three instruments were used in the study. They are Science Reasoning Tasks (SRTs). Group
Embedded Figures Test (GEFT) and Physics Achievement Test (PAT).







