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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 difficult topics in Primary Science,
Volume and Capacity in School Mathematics, Photovoltaic Electricity,
Gender and Access to Science Education, Advance Organisers,
Practical Units of Building Technology, Academic Performance in
Biology as well as Integrated Science; and Conceptual Understanding
of Combustion.

We are immensely grateful to the contributors to this edition.

Uchenna Nzewi
Editor-in-Chief
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Identification and Analysis of Topics which Téachers Perceive
Difficult to Teach in the Primary Science Curriculum

Dr. Z. C. Njoku

Abstract

The importance of primary science cannot be overstressed, in that it is the
foundation of future science learning at higher levels of education, as well as
the beginning and source of scientific literacy for those who may not proceed
for higher science learning in the future. If achieved, the objectives of primary
science would invariably result in the attainment of the general and specific
objectives of primary education. But the fact remains that primary science
education is poorly delivered as the core curriculum contents are hardly
covered by the primary science teachers. Consequently the graduates of primary
schools enter into secondary school with very weak scientific background. It
thus becomes important to find out if part of the problem with primary science
teaching is in the level of difficulty which teachers experience while
implementing the curriculum. What reasons do teachers have for finding some
of the topics difficult? Thrée research questions guided the study. The instrument
for data collection was a 4 — point scale for rating the level of difficulty
experienced by primary science teachers in each topic of the core curriculum.
A sample of 120 primary science teachers served as respondents in this study.
Using mean scores and standard deviation of scores the analyzed data showed
that the respondents rated 17 out of 48 primary science topics difficult. Also 13
reasons were identified as the bases of difficulty in the teaching of the topics. It
was recommended among other things that primary science teacher education
should be strengthened while those already in service should be retrained
based on the areas of difficulty identified in this study.

Introduction

Primary science in Nigeria is a core subject which is intended to be taught to every leaner at the
primary school level. It is a core subject because it has contents, which are considered to be very
important for the attainment of the general objectives of primary education in Nigeria. These
general objectives according to the National policy on Education (FME, 2004) include:

. The inculcation of permanent literacy and numeracy, and the ability to communicate
effectively.

. The laying of sound basis for scientific and reflective thinking.

. Citizenship Education as a basis for effective participation in and contribution to the life of
the society.  ~

. Character and moral training, and development of sound attitudes.

. Developing in the child, the ability to adapt to his/her changing environment.

. Giving the child, the opportunity for developing manipulative skills that will enable him/her
function effectively in the society within the limits of his/her capacity.

. Providing basic tools for further educational advancement, including preparation for trades

and craft for the locality.

The general objectives of the primary science curriculum are subsumed under the general objectives
of primary education. These objectives, which are enshrined in the curriculum document, include:
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. Observe and explore the environment.

. Develop basic science process skills.

. Develop functional knowledge of science concepts and principles.

. Explain simple natural phenomena.

. Develop scientific attitudes.

. Apply skills and knowledge gained through science to solve everyday problems in his/her
environment, and,

. Develop functional awareness and sensibility to the environment.

As may be deduced from the objectives of the primary science and the curriculum contents, the
core curriculum emphasizes application of science to understand natural and other environmental
phenomena, and to solve everyday problem of health, sanitation, safety, agriculture, conservation
and management of resources. Thus, primary science in Nigeria encompasses rudiments of
technology as in the application of scientific knowledge to solve problems, and the production of
local crafts using fibre materials available in the environment. It is a beautiful curriculum.

It is however, the case that primary science teachers, who are mostly generalists rather than
subject specialists, do not complete their schemes of work at the end of the term (Olikeze 1994).
Several reasons have been adduced for the observed gross under- teaching of the contents of
primary science core curriculum: curriculum overload, lack of competence to handle some of the
topics on the part of the teachers, lack of appropriate teaching resources for effective implementation
of the curricular contents, generally poor motivation and negative attitudes of primary school
teachers, inadequate initial training of primary science teachers, lack of in-service training of
teachers etc (Njoku, 2003a).

Njoku’s (2003b) interviews of primary school teachers revealed that majority of the teachers
deliberately skip certain science topics that are due in primary science curriculum, because of
incompetence and lack of self-confidence among the teachers.

This indicates that the primary science teachers find some topics in the core curriculum difficult to
teach, and they simply skip such topics. Which topics do teachers find difficult?

~ There are abundant evidences that contrary to curriculum provisions and guidelines, the
pedagogic methods adopted by teachers for Nigerian classroom primary science teaching are
overwhelmingly dominated by the lecture method (Okeke & Inomiesal986, Olikeze 1994, Njoku
2003a). The lecture method is inappropriate and inadequate for the design of the primary science
curriculum. Thus, in the implementation of the Nigerian primary science curriculum, the teachers
not only skip many topics leaving them untaught, they also teach many of the topics badly by
using inappropriate teaching methods and strategies.

One consequence of the gross under-teaching of science in Nigerian primary schools is the
glaring failure to attain the objective of primary science (and by implication, most of the general
objectives of primary education), by graduates of this level of education. There is high level of
scientific and technological illiteracy among primary school leavers and entrants into secondary
schools (Njoku 2002; Nwagho 2002). There is also a general discontent of parents about the
quality of knowledge and life- skills acquired by primary school graduates after six years of formal
primary education (Njoku, 2001), low enrolments of students in science subjects (especially in the
physical sciences) at secondary schools and higher education levels (Aghenta 1982, Obioha,
1987; Akpan, 1986), low achievement in science examinations (Njoku 1997, WAEC chief examiner
1996).

For primary science education to achieve its purpose, there is urgent need to improve the
teaching and learning of the subject. Although many problems impede effective teaching of primary
science, improving teachers’ knowledge of subject matter contents and skills needed to teach
these contents effectively to primary school pupils should be one of the priority efforts. One
strategy in the effort to improve teachers’ pedagogic competencies and mastery of subject matter
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contents in the implementation of primary science curriculum is to mount competency - based
retraining programme for them. To do this effectively itis pertinent to take the necessary first step
to identify the primary science topics, which the teachers find difficult to teach, and the reason
why they find such topics difficult. This first step would provide the right information necessary
for the design and composition of the contents of a competency-based retraining programme for
primary science teachers.

The problem of this study is therefore, to identify primary science topics/contents, which
primary school teachers perceive to be difficult to teach, and the reasons why they find the topics
difficult.

Research Questions
Three research questions were posed to address the problem of this study.

L. What is the level of difficulty teachers experience in the teaching of each topic of the
primary science core curriculum?

Which topics do primary school teachers find difficult to teach?

What are the reasons why primary school teachers find the topics difficult to teach?

Methodology

The study is a survey, involving the sampling of the perceptions of primary science teachers on
the level of difficulty they experience in teaching each of the science topics, and the reasons why
such topics are difficult. The study was carried out in Nsukka Education Zone of Enugu state. A
purposive sample of 120 primary science teachers from 60 primary schools participated in the
study as respondents. Only teachers who have experience of 10 years and above were part of the
research sample. This was to ensure that all the research subjects have had the opportunity of
teaching the various classes, and thus have experienced teaching all the topics in the primary
science curriculum. It is thus expected that the respondents have accurate assessment of the
difficult topics in the curriculum.

W

Instrumentation
The instrument for data collection was a questionnaire, which has three sections. Section A,
consists of issues on respondents biodata and identification. Section B, is a list of all the 48 topics
of the primary science core curriculum to which a 4-point rating scale was attached. The teachers
were required to rate the level of difficulty they experience in the teaching of each topic. The scale
codes include: Very Different (VD), Difficult (D), Easy (E) and Very Easy (VE).

Section Cisa 13 - item, 4-point rating scale. The items are possible reasons why the identified
primary science topics are difficult to teach. The respondents would rate their levels of agreement
or disagreement with each reason.

Reliability of the Instrument
Section A and section B of the instrument did not need statistical estimation of their reliability
indices as they are observable conditions of the respondents on the one hand, and the verifiable
science topics in the curriculum on the other hand. These were facts whose reliability could not be
in doubt. The reliability index of section C was determined using the alpha coefficient method.
Based on the rating of ten primary science teachers who were not part of the research sample, a
Cronbach Alpha reliability index of 0.87 was calculated for section C. This was considered adequate;
hence. section C was adjudged adequate to collect a reliable data. In sum, the whole instrument
was considered good enough for collecting adequate data for the study.
Administration of Research Instrument

The research instrument was administered to a sample of 120 respondents. Two respondents
were purposively selected from each of a sample of 60 primary schools out of 106 primary schools






