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ABSTRACT

RELEVANCE OF SCIENCE EDUCATION: AS SEEN BY PUPILS IN GHANAIAN
JUNIOR SECONDARY SCHOOLS

I.K. Anderson

PhD thesis: Department of Mathematics and Science Education, University of the Western
Cape.

This thesis is based on a larger international comparative study called the ROSE (Relevance
of Science Education) project. The study investigates the affective factors pupils perceive
might be of relevance for the learning of science and technology using the ROSE survey
questionnaire; and is aimed at providing data that might form part of an empirical basis for

local adaptation of the science curriculum.

The standardized ROSE survey questionnaire of 250 closed ended items that relate to some
aspects of science and technology on a 4-point Likert-type scale was administered to
Ghanaian junior secondary pupils at the end of compulsory schooling and mainly 14 to 16
year old cohort. The data for this study were collected from a sample of 1027 pupils drawn
from all the 12 districts in the Central Region of Ghana in the year 2003. The survey

covered six interrelated issues:

¢ information on the pupils’ interest profiles in some topics in science and technology;
e pupils’ general perspectives of the environmental challenges;

¢ information on the pupils’ attitudes towards school science;

¢ significance of science and technology in society;

e pupils’ views of some important qualities they attached to future job; and

e pupils’ out-of-school experiences that might have bearing on science learning.

The information obtained was compared along:

e Male and female pupils;
¢ Rural and urban school pupils;

e Ghanaian pupils and pupils from other countries

Vi



The responses from the ROSE questionnaire were analysed through the use of SPSS
(version 12.0.1 for Windows) and Excel. Descriptive statistics was conducted on the data
and an independent sample 2-tailed t-test was used to explore the statistical significance of
the differences in the items' mean at p < 0.05. An interview approach was used to gauge the

pupils’ perception of the ROSE questionnaire and used to validate pupils’ responses.

In analyzing their responses, it became clear that, on the average, views expressed were
common to all groups of pupils in Ghana (male and female, urban and rural). When
analyzing details in the response pattern, it was noted that boys and girls, to a large extent,
placed the same items on top as well as at the bottom of their priorities. The same pattern
was also seen between urban and rural pupils. The study also observed areas where there
was a mismatch between the interests of girls and boys, as well as between urban and rural

pupils. Some of these differences were striking, and the details were equally explored.

The cross-national comparisons brought to the fore some similarities and differences
between Ghana and the other ROSE partner countries about pupils’ affective dispositions

towards the learning of school science.

| argue, therefore, that any attempt to provide a universally valid science curriculum would
not be appropriate if one wants to meet the priorities and interests of the learners. Data of
the kind presented in this study should, in my opinion, be taken into account when science

curricula are defined, textbooks are written and in the everyday teaching in classrooms.

November, 2006.
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1. INTRODUCTION AND BACKGROUND

1.1 Introduction
Avotri et al. note:

In a fast advancing and changing technological world, science has

become the backbone of development,... (Avotri et al, 2000: 36).
Despite the growing importance of science and technology in all realms of life in
any society, many young people appear to lose their interest for it in schools. This
happens mainly in highly developed societies. It seems they have developed
ambivalent attitudes to and perceptions of science and technology (Schreiner and
Sjaberg, 2004). In the quest for solutions to the lack of interest that young people
have for science and technology education, most research in science and
technology education has focused on the cognitive sides of teaching and learning,
but there is growing acceptance of the significance of the affective dimensions of

the issue. This is of course also important in developing countries.

This thesis, therefore, aims to investigate Ghanaian Junior Secondary School
(JSS) pupils’ views and values regarding school science learning (science
education). What do they make out of the science content they are expected to
learn? Is it interesting or boring, easy or difficult, with more or little perceived
relevance to their lives? Knowing more about their interests in and attitudes
towards science education and also science may open way for alternatives and

improvements.

This thesis is based on a much larger international survey project, the Relevance

of Science Education (ROSE)*. Data reported here in this work, are based on the

! The ROSE project is based at the University of Oslo, Norway and is directed by Professor Svein Sjgberg.
Details of the project can be found in Schreiner and Sjgberg (2004) and also available at
http://www.ils.uio.no/forskning/rose. Some aspect of ROSE project is presented in section 3.3.3.
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ROSE questionnaire, and are from pupils attending and at the end of compulsory

schooling in Ghana, in particular Central Region in the early part of year 2003.

1.1.1 The area of survey research

Ghana is a small country located on the West Coast of Africa just north of the
equator. It has a total land area of 238,305 km? and is bounded by French
speaking countries. It is bounded on the north by Burkina Faso, on the west by
Cote d’Ivoire, on the east by Togo and on the south by Gulf of Guinea. It
obtained its independence from British rule in 1957 and became a republic in
1960. Before then it was called the Gold Coast. For administrative purposes, the
country is divided into ten regions with 138 districts. It has a population of almost
20 million, 51% of whom is female and with about seventy percent (70%) of the

population living in rural areas.

Ghana is a multilingual society. There are nine major ethnic groups, seven major
languages, and more than one hundred dialects. Ghana has large variations in
terms of location, differences in culture or ethnicity, and level of economic
development. English is used as the official language of the country. English is not
only the language of business and commerce but is also the medium of instruction
at all levels of the education system beyond the Primary 1-3 stage, where the
medium of instruction is the most dominant local language of the area in which
the school is located. That is, English is taught as a subject in Primary 1-3, but

after that it is both a subject and the medium of instruction.

1.1.2 Relevance: the key word in the ROSE project

The ROSE project is a study in science and technology education. The word
relevance, which is chosen for the title of the ROSE study, is meant to embrace a
wide spectrum of factors that belong to the affective domain. The study is aimed
at providing a better understanding of a series of aspects that are related to young

people’s relationships with and emotions towards science and technology: their



interests, perceptions, experiences, attitudes, plans and priorities. This implies that
other key words could have been chosen, such as meaningful, motivating,
interesting, engaging and important. However, relevance is deemed more

appropriate, but should not be interpreted as a precise definition of the word.

What the young learners themselves express as their concerns in science and
technology education are to be considered relevant to them. Therefore, anything
of relevance to pupils is meant to be something which has interest and value for
pupils to engage in rather than others (Gardner and Tamir, 1989). As a science
educator, | believe that a way to successful science teaching goes through
knowing something about the views and perceptions of learners. Such views and
perceptions may position us better as science educators to think critically and

constructively about alternatives and improvements.

1.2 Background

Education may be seen as a process by which individuals acquire knowledge,
skills and attitudes, which enables them to develop their faculties in full. One of
the benefits of good education is that it enables individuals to contribute to the
development in the quality of life for themselves, their communities and the nation
as a whole. When these dimensions of education are achieved, then science

learning has become meaningful and fulfilling to the learner.

The development of science and technology is also recognized worldwide as vital
for a nation's overall economic development. When used effectively science and
technology is able to improve productivity and meet the needs of society. This has
been demonstrated in the developed countries, and more recently in the newly
industrialising countries, where science and technology have been responsible for
more than half of the increase in productivity. Science education should therefore
appeal to all learners, regardless of backgrounds. Pupils are likely to learn better
when they are interested in the subject, hence it becomes important to know the

interests of the pupils, and how this may vary with their background.



1.2.1 Rationale for the study

Ghana, like many of the African countries is still faced with challenges of
underdevelopment. The environmental preservation, the combating and control of
diseases, lack of culture of self-employment after leaving school, population
control, food production, health and sanitation are some of the challenges that
confront most of the developing countries in Africa. When one considers the key
role science and technology continue to play in societies, especially in the
developed countries, then Ghana, as a developing country, can not afford to
follow recent trends in highly developed countries, where young people seem to
lose their interest for science and technology in schools and further studies (see
for example, Black and Atkin, 1996; Schreiner and Sjgberg, 2004).

However, some studies elsewhere have shown a general interest for Ghanaian
pupils in school science. For example, the Science And Scientist (SAS) study
revealed what pupils from different countries, including Ghana, were interested in
learning about in science (Sjgberg, 2000a; 2002a). Sjgberg found low overall
interests in Japan (confirming trends regarding science learning in a developed
country). But pupils from developing countries, like Ghana, seem to be interested
in learning about nearly everything. In general pupils from developing countries
were found to be far more interested than pupils from more economically
developed countries. The pattern in gender differences in interests seems to be
similar, but to some varying degree. The gender differences in developing

countries were less pronounced as compared to other industrial countries.

These are positive signs for Ghana that Ghanaian science educators could build
on by introducing a sound science education programme that should attract the
interests of all learners, regardless of social or geographical background or
gender. When such interests are known and considered when science curricula are
constructed or designed, then school science is likely going to be relevant to the

needs of all.



The point of departure for this study is the affective dimensions of science
learning. Affective factors play a very important role in learning outcomes. There
is therefore the need to focus our attention on the attitudinal and motivational

factors of science learning.

Many studies address the pupils’ alternative conceptions in science. In these
studies, researchers have found that school science learners hold ideas about
science that are contrary to those of accepted science and hence in school science.
A survey of such studies is regularly compiled and updated by Duit (2004). This
database now contains some 4000 such studies, which indicates the proliferation

of such research.

The demands for conceptual understandings and improved achievement appear to
have influenced much educational research in science to focus on providing
information about the most effective ways of achieving stated learning goals. This
may create a platform for comparisons of the effectiveness of different teaching
approaches at achieving stated learning goals. It is clear that testing of this kind
might not allow for judgements to be made about how the interest or perceived
relevance of school science is to the learners. Indeed, there are relatively few
examples of research studies in science education which attempt to answer this

question of learners' levels of interest in school science.

Nevertheless, reviews of such considerably fewer studies that address the
attitudinal aspects (i.e. attitudes, interests beliefs and motivation) of pupils’
relationship to science and technology have been published (e.g. Gardner, 1998;
Osborne, Simon and Collins, 2003), and there is an increasing concern about such
factors as equally important as the conceptual understanding and achievements on

tests and assessments.

| am of the view that pupils' learning of scientific concepts can be improved when
more attention is given to the affective dimensions like attitudes, beliefs, values,

appreciation or interest. Sjgberg (2002a) and Fensham (2000a; 2000b) also argue



that a science curriculum whose content includes the interests and the needs of
the child may provide the child with school science that is likely to be relevant to
the child of today. Children have different home backgrounds, different life
experiences, interests, attitudes, values and priorities (Sjgberg, 2002a). Most
contents of science and technology are likely not to be remembered by pupils,
while the attitudinal outcomes are likely to last. Affective factors mean a lot for
how pupils choose their future. Attitudes and interests are important determinants
for the choice of school subjects and for the recruitment to science and

technology studies and careers (Schreiner and Sjgberg, 2004).

There is limited evidence that using relevant context leads to a better
understanding of the concepts involved compared to traditional teaching
(Ramsden, 1997) but a curriculum that uses content that is related to familiar and
interesting phenomena and experiences in the local environment of the pupils may
lead to a more meaningful learning (Nganunu, 1998). There are a number of
different methods of teaching or learning activities. All the methods serve various
educational purposes and have different capacities of motivating pupils and of
attra