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Abstract

This paper presents "Promoting Creativity in Integrated Science in
Junior Secondary Schools in Nigeria'* Meaning of Integrated Science
was highlighted, Creativity in Integrated Science was itemized,
Strategies of Teaching Integrated Science to facilitate Creativity in
learners was examined and prospects of Creativity was also listed. It was
then recommended that Integrated Science teachers should on their own
initiation look for suitable strategies for their lessons to improve learner's
creative spirit.

Meaning of Integrated Science (ITS)

The introduction of the Ayetoro Basic Science Program in 1968 attempted
the teaching of the core science subjects as one entity. This preparation was meant for
the first nine years of forma] educational system in Nigeria. There were different
foreign supports for the programme amidst which were the United States Agency
for International Development (USA1D) and the Ford Foundation. The focus of
these programmes was "doing science the way the scientists do it". Integrated science
aims at helping children to acquire scientific processes. Bajah (1982) stated that
"Integrated science is meant to unite those who have specialized disciplines in
science". This is a "convergent™ view. Integrated science is the first form of science a
student encounters in the school.

Like many other concepts or disciplines, integrated science is yet to receive a
unified working definition among the Nigerian Science Educators. Integrated science
is seen by people in different perspectives.

The Science Teachers Association of Nigeria (STAN) made attempts at
defining integrated science. The definition from UNESCO - UNICEF (1971)
published seems to favour the members of the association. They see integrated
science as an approach to the teaching of science in which concepts and principles
are presented so as to express the fundamental unity of scientific thought and avoid
premature or undue stress on the distinctions between the various scientific fields.
Integrated science is a way of presenting science to the learner (young or old) such
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that he gains a relatively wide range of the knowledge of scientific processes and
products. In sum, integrated science deals with using judgmental approaches to
presenting science to the learners with reference to technological advancement
and the society.

Technology stands as an incubator to integrated science. Integrated science is
deep-rooted in science. Science and technology education play a dominant role in
development efforts of nations (Emovon, 1985, Okpala, 1995).

Integrated science has undergone a lot of transformation, moves by both
national and international bodies made this easy for essentials that have positive and
negative implications for man's life on earth: food, drugs, clothing, fuel, aeroplanes,
computers, radio, refrigerator, nuclear weapons and neutron, the main stream of
creativity. The developed nations attach a lot of importance to the teaching of science
within the first nine years which should be aimed at “preparation for useful living
within the society and for higher education™. For this, the school science subject taught
in the junior secondary- school science component of Nigerian education system is
called integrated science. This is in consonance with the view of UNESCO - UN1CEF
(1971) that up till the junior secondary school level, students should be exposed to a
broad view of science which enlivens and enlightens their interest in the environment
and contributes to the steady development of their mental, manipulative and social
skills.

Creativity in Integrated Science (ITS)

Lancaster (1974) and Ango and Sila (1986) saw creative skills acquisition by
the science teacher as an important assistance to his profession. Being creative is one of
the six elements in the psychology and development of a person and should be one
of the objectives of teaching. Olagunju (2002) stated that the intervention of the
teacher variables in the instructional setting is likely to exert a differential prediction
of pupils learning outcomes. However, all intellectual activities, according to
Guildford (1950), can be considered as being organized along three dimensions;
operations, content and product. Each dimension is subdivided into smaller sub
sets - each of which represents an intellectual factor or ability. Six of these factors
(or abilities) are related to creativity. Here again in order for a teacher to inspire
creativity in his students, he must be creative himself (Lancaster, 1974) and to be
creative he must develop the skill for imagination and initiative to device new and
better approaches. The National Policy on Education (FRN, 1981); Akinwumiju and
Olaniya, 1996 and Balogun, 1986 in Olagunju (2002) emphasized variables of
creativity in a child.

There are different ways of being creative. Creativity relates to divergence of
ideas and not one-way traffic to situations but several, perhaps unlimited, different
answers and opportunity. It refers to doing simple things differently and in one's
own way (Lancaster, 1974). It is ability to see problems, fluency of thinking,
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flexibility of thinking and originality (Kettner, 1959), simply put, creativity =
intelligence + personality.

In science class, being creative would imply that, students are given the
chance to venture answers which may have been provided by the teacher, teacher
poses questions (problems) whose answers are not in text books, students are
allowed to do something which has never been done before, something non -
traditional, teachers not insisting on very precise is very important in science.
Afuwape, (2002) recommended that integrated science teachers methodology
courses in teacher education and in service programme should be made to
emphasize the need to teach the subject using methods that are characterized by
game and simulation, among other things.

The training and in-service programmes should be activity - oriented with
enough opportunities for the programme participants to master the theory and
practice, integrating different types of game and simulation into integrated science
teaching, simulation game is a good accommodation for creativity. There can be a
long list of examples, but the longer the list is the more we realize that in Nigeria
most science teachers are not creative and do not nurture creativity in their
students. (Silas,1985). Different from the above ideas borrowed from Akpan
(1992) creativity should be seen as a strange positive achievement derived from
human wisdom. It is high time Nigerian science educators nurture creativity, if there
will be unproved technology. From the nature, purpose and structures of integrated
science, it requires creativity approaches. Teachers need to be familiar with the
nature, process and strength of these approaches. A few of them will be discussed
below.

Creativity Strategies

Techniques and methods of teaching science will continue to surface as
produced by research findings. The most important ingredient of teaching is the
teaching methodology Dissemination of mastered information depends on teacher's
strategy. Teaching is the action of a teacher (someone) who is trying to assist others
to reach their fullest potential in all aspects of development. For learning and
development of intellectual abilities to take place, it depends on how the teacher is
able to structure the curriculum content. Consequently, the need for effective
teaching of science especially integrated science will lead us to examine some of the
existing strategies.

The UNESCO five yearly conferences on science teaching and efforts of the
Science Teachers Association of Nigeria (STAN) had completed the arrangement of a
statement of the philosophy, methodology, content and evaluation of integrated
science. Any adopted teaching strategy should be able to affect the cognitive,
affective and psycho motor domains of the learner and give consideration to the
nature of student under study, objectives of the teaching, environment of the class,
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content of the curriculum and the nature of evaluation to be applied- Since teaching is
meant to bring a change in behaviour, these methods are meant to cause change in the
behaviours of the learners.

The ultimate of all is the unearthing of the creative potentials of individual
learners. It is important to mention some projects that have attempted to improve
instruction in science. One was the biological science curriculum study (BS CS),
established in 1959, with three versions of blue, green and yellow which later re -
surfaced as "Biological science pattern and processes” and was established to take
care of all ability level school students. Others were physical science study committee
(PSSC) which was to improve on science instruction in United States senior high
schools, the Chemical Bond Approach (CBA); the Earth Science Curriculum Project
(PEIP), Bendel State of Nigeria Primary Science Project (BSPSP), African Primary
Science Programme (APSP) and so on. These programmes are meant to improve on
science education institutions; still science instruction has not been fully cared for.
With the following bubble spot strategies, science, especially integrated science should
continue to receive effective instruction treatment and thereby causing positive
changes leading to creativity in the learners. Examples of the methods are discovery,
fieldtrip, problem solving, concept mapping, value clarification, enter educate
approach, use of human and material resources in education, mutual instruction,
use of simulation game, individual set - experiments etc.

Discovery Method

This method helps learners to find out facts or learn about scientific phenome.
It involves critical thinking to arrive at a logical conclusion. This process of thinking
should be meaningful, critical and systematic. The process of logical thinking are
observing, using space, classifying, using numbers, measuring, communicating,
predicting, inferring, formulating hypotheses, interpreting data etc. the discovery
method could either be guided or unguided. Human and material resources in
education are used to monitor the guided discovery while the unguided discovery
allows learners to operate independently and find out facts on their own using known
technique of investigation to explore the environment. This method helps to develop
positive attitudes towards science. It is activity centred, and provides the students
opportunities into the "real world" of science (Washton, 1967: 16).

Field Trip Method

This is an enjoyable instructional method, which allows teachers of science to
take their students out of classrooms to the field, external laboratory, factory,
farm and scientific places of interest to learn. Schools encourage very little
environmental experiences (Ango, 1984), and science teachers complain of
difficulties in getting places of interest to visit. Some people call it an excursion. It
exposes students to the real world, natural principles of science, first hand experiences
which they have been hearing verbally in the classroom. Scientific processes are tools
for this method.

4



Are Falilat Tinuola
Problem Solving

This method involves the introduction of students to a particular task /
problem, using various ways and skills already acquired to solve the problem. In
solving the problem, there is need for reasoning skills. Problem solving tries
to raise questions, formulate hypotheses; and generate ideas, experiment /
implement and collect data to arrive at alternatives of the effectiveness of an
enterprise.  Problem solving is encompassing. Its sub-sets are simulation game,
discovery, mutual instruction, case study and projects. Each is a critical, systematic
and logical way of arriving at a conclusion.

Concept Mapping

This is a method where diagrams, pictures, models and maps are put on paper
to describe events and show relationships among the events. The hierarchial
arrangement of these concepts is a confirmation of explicit instruction. Explicit
instruction is a systematic instructional approach that includes a set of delivery and
design procedures derived from effective schools research merged with behaviour

analysis (Shine, 1997).

Human, Material and Natural Resources in Education

It brings novelty into teaching / learning situation when the integrated
science teacher invites trained personnel of different scientific field to come and
share their experiences with the learners. Concepts, principles etc are easily
imbibed when this method is introduced. Along with human resources. Examples are
graphic, display, printed, audio projected and materials like micro films, models,
specimens. Physical structures, original instructional aids, improvised instructional
aids, vegetation, animal, water and other physical aids, all contribute immensely to
the development of teaching learning industry.

Mutual Instruction

This method can equally be called co-operative learning, peer
collaboration, peer meditation, peer tutoring etc. This is an approach in which one
child instructs another child in a material on which the first is an expert and the
second is a novice. Not all mutual instructors are experts.

Simulation Game

This method is a contribution of two entities. Akinyemi, (1997) defined
Simulation Game as a combination of game and simulation. Pulos and Sneider, (1994)
defined game as an enjoyable social activity with goals, rules and educational
objectives. Jones, (1992) defined simulation as a reality of function in a simulated and
structured environment. Simulation game is a competitive interaction bound by
rules to achieve. Specified goals that depend on skill and often involve chance and
an imaginary setting. Concepts and principles presented in form of game, play, fun,
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folklore would be easily mastered. It is good, and advisable that teachers of
integrated science use this method always (Erinosho, 2000; Afuwape, 2002).

Individual Set Experiment

This method involves assigning areas of difficulty to the learners to look
into possible solutions. It may be individually or in groups. It is advisable that students
elect projects for themselves while teachers take over supervision responsibility.
During this period aids like computer assisted programme may be used. Such
experiments are capable of teaching manipulative skills and general understanding.
Teachers of integrated science are advised to teach their students methods of research /
project before the actual period in order to stabilize their sense of original thought and
to remove undue mental fatigue. Areas of project must be very much relevant to their
field. And all necessary safety precautions must be effectively guided. Project work is
inevitable for all scientifically focused students. It is obvious from the above that
effective methodology maintains original thought of the children with increased
knowledge. A single method may not be enough for the success of any teaching but
the teacher's creativity matters in order to bring about effective teaching of integrated
science. In addition, it must be noted that one control strategy can never satisfy a
lesson or a particular teaching. Student’s individual differences are very strong
factors. The Keller plan schedule advised the students to move on their own pace to
aid effective and meaningful teaching and learning.

Enter - Educate Approach

This is a method where reinforcement, reward in the form of
entertainments is provided to bring about learning (education). This entertainment
could be provided through education media. Adeyemi, (1984) listed the various
categories of educational media as follows: graphics materials, display materials,
printed materials, audio materials, projected materials and other like microfilms,
models, specimens. It is important to stress the limitations to this method, as it is
too costly.

Prospects of Creativity

Creativity is very important in the teaching and learning of science in
schools. Creativity is a way of minimizing or reducing cost of equipment and materials
for teaching and learning. It is a method of widening the scope of inquiry, a challenge
to curiosity in learners, it provides a very rich visual experience to learners, it equally
enables the science teachers the opportunity to exercise physical control of the stimuli
and afford the students the opportunity of touching and manipulating direct concrete
experiences.

Creativity if properly used promote quick understanding by arresting
learners attention and also giving first hand experiences which are not easily
forgotten by the students.
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Conclusion

Creativity teaching is multifaceted; it involves the setting up of a class
environment, which enhances the release of the creative talents of individuals.
Creativity allows students to take control of their own learning without question.

Consequently, no control strategy can be recommended but it is left to the initiative of the
integrated science teacher to decide the suitable ones for a lesson or teaching based on the
factors surrounding the teaching learning process.

Recommendations
Based on the conclusion drawn it could be recommended that:

1 Teachers who are creative and resourceful should be rewarded
adequately to
motivate them

2. Students who are creative and resourceful should be commended and
rewarded
accordingly.

3 Schools should establish science clubs, organise science fair, all these will
make
students to be curios and more creative.

4, Science teachers must be innovative, resourceful and creative in both
thinking
and manipulative skills to enrich the teaching and learning of science.
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