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Abstract

The thrust of this paper is on the use of an innovative approach known as
the constructivist approach to the teaching and learning of science in
the secondary schools. This approach advocates the learners' active
involvement in the learning process. Ft emphasizes the influence of the
prior cognitive structure on the interpretation of new data.
Constructivism holds that learners do not passively receive
information; instead they actively construct knowledge as they strive
to make sense of their world. The new science curricula require
innovative approaches for implementation. The conventional methods
still employed by the teachers render in ineffective. It constructivist
approach for effective learning of science, conducive environment be
created and students be re-oriented toward innovative approaches to
learning. Constructivism is viewed an effective approach to the
teaching learning of science in this modern era.

Introduction

There have been increased calls for
reforms in science education which should
include making science curricula relevant
to all students in terms of their everyday
lives and interest and the development of
understanding and natural phenomena,
thinking skills such that students are
architects of their own knowledge. Science
is the study of nature, a quest to find out
the how and why of natural phenomena. It
Involves systematic approach to
investigate inquiries that arise from

an observed natural phenomena. It leads to
the formulation of ideas, postulations,
theories and laws about nature.
Advancement in science leads to
inventions for the improvement of life in
the society. The importance of science to
human race cannot be over-stressed. It is
because of these that researchers and
educationalists are concerned to improve
science education.

It is known fact that the
development of a country is based on the
scientific advancement which in turn
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affects the technology of such nation.
Invariably it becomes imperative that the
nation should strive to give science
education a formidable ground. Though
despite all the reform efforts made by the
Nigerian Education Research and
Development Centre (NERDC) and the
Science Association of Nigeria of Nigeria
(STAN) and other curriculum agencies to
improve science teaching and learning, yet
there seems not to be any significant
improvement in students' performance
(Ajawole, 1997, Okorafor, 2007).

Curriculum reform does not only
focus on the content or objectives; though
researchers have proposed many
innovative strategies which should be
effective if conscientiously implemented,
yet there is no significant improvement.
The problem is with the teachers who find it
difficult to shift from their traditional
pattern to the innovative strategies
(Adeniyi, 1995). Innovative curricula
requires innovative strategies for
implementation. There is never a time the
old wine can fit into a new bottle or
Vis-visa. Reforms/innovations are
welcomed exercised in the educational
sector. Education is the instrument for
change in the society. The society is never
static, it changes momentary due to
internal or external influence and this will
be reflected in the education of the society
through the curriculum.

The science curriculum need to be reviewed
from time to time to assertion its relevance,
adequacy and suitability to the learner and
society. In Nigeria NERDC and STAN
has ascertained the relevance and
adequacy of the science curriculum to all
students. This indicates that the poor

performance is not a function of relevance

but that of implementation. Innovative
methods such as analog V-map concept,
guided discovery, constructivism have
been advocated for the implementation of
the innovative curricula. This paper is
going to deliberate on the use of
constructivism to improve teaching and
learning of science under the following
sub-headings:

- Need for innovative approach

- Constructivist approach the

Forward
- The concept of Constructivism
- Constructivism and learning

way

- The Constructivist learning
principles/theories

- The Teachers' roles
in the Constructivist's
classroom

- The students roles in the

Constructivist's classroom
- Problem in the application

of constructivism as a teaching
learning approach
- The way forward

Need for Innovative Approach

Many researchers as Ajowele and
Okebukola (1988), Okorafor (1999), had
observed that many of our classrooms
teachers still use the traditional methods of
teaching science which is not in tune with
the philosophy of the modern science
syllabi. The classroom activities are still
characterized by the memorization of
factual knowledge with the teacher as an
informer and controller of the learning
process. They do not provide learners with
the opportunities to express their initial



mental models of the concept, and relate
knowledge claims to evidence in a
systematic way. This type of learning
according to Ajewole (1997), is one of the
major factors opposing effective science
teaching learning in Nigeria.

For better and improved acquisition
of knowledge and skills in students, there
is the need to adopt a new method that
deviates in style of teaching from the
traditional approach. We should employ,
the methods that will enable the students
learn more, retain more and apply what is
learned by engaging in significant and
appealing activities. The probable cause of
students poor performance has been traced
does not conform to the needs, desire and
philosophy of the new curricula. There is
an urgent need to adopt an innovative
approach to the implementation of the
innovative curriculum.

Constructivist's Approach the Way
Forward
The
are
activity based and to accomplish this,
activity based strategies are recommended.
These strategies are based on the premise
that the learners, are allowed to make
meaning from their experience. They have
no construct knowledge by themselves and
compare the knowledge they just acquired
from the lesson. These strategies should
offer them to the opportunities to learn to
adopt and adjust to the new experience.
They learn to share other student's
ideas/experiences. This innovative
approach is termed constructivism.
In the Constructivist's approach, the
learners  construct  knowledge  for

new science curricula
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themselves-each learner individually and
socially constructs meaning as ' he/she
learners. The Constructivist's perception on
knowledge of the learner is essential to be
able to actively construct new knowledge
(Driver, 1986). Schools are charged with
the responsibility of transmitting
knowledge to the younger generation, yet
they are criticized for distributing so called
inert knowledge that is accessed only in
restricted set of context. Instructional
procedures that result in learning in the
sense of being able to recall relevant
information provides no guarantee that
people will spontaneously use it later.
Learners require authentic learning that
leads to acquiring knowledge in the
context that will give this knowledge its
meaning is now being presented as an
alternative.

Instead of managing to keep
students quite and attentive to the teacher,
a classroom must be managed to enable
students talk with one another and use
collaborative learning strategies
(Vanderstraton and Biosta 2003 and Anih
2004). Meaning. Teaching with this
approach looks for what students can
analyze, investigate, collaborate share,
build and generate based on what they
already know rather than what facts, skills
and processes they can parrot. According
to Von Glasersfeld (1996), an authentic
learning depends on seeing a problem as
ones own problem, as an obstacle that
obstructs ones progress toward a goal.

The constructivist conceive
learning as constructing meaning. To them
learning is not understanding .the true
nature of things nor is it remembering



Journal of Teacher Perspective

dimly perceived perfect ideas. It is rather a
personal and social construction of
meaning out of the bewildering array of
sensation which have no order of structure
beside the explanation which we fabricate
for them (Sprod 1997). Learning is an
interpretive process (Campbell, 1997)
involving construction of individual and
social collaboration. In this view
knowledge is created through social
interaction, as individual test the fitness or
usefulness of their conceptual
understanding in interacting with others
and the context which the knowledge is

applied.
Driver (1986: 482), saw this type
of learning known as
constructivism as: An adaptive
progress, one in which teachers
conceptualized schemes are

progressively reconstructed so that
they are in keeping with a continually
wider range of experience and ideas.
Itis also seen as an active process of
sense making over which the learners
has some control.

If we accept the constructivists
position, we are inevitably required to
follow a pegagogy which argues that we
must provide learners with opportunities
to interact with sensory data and construct
their own world. They are to be led to
build on the knowledge known to them.
Education is students centred; students
have to construct their own knowledge by
themselves (Daugiamas, 2003).

The Concept of Constructivism

Constructivism is an epistemology, a theory
of knowledge used to explain how we know
what we know. It is the theory of learning
which emphasizes on the learners

actively constructing their own knowledge
and meaning from their experience. It
emerged to explain personal meaning and
nature of reality and presentation
(Doolittle and Camp 2003). The
constructivists view learning as the
construction of knowledge by individuals
as sensory data are giving meaning e in
terms of prior knowledge. Campbell
(1997:194), view social constructivism on
the personal sense as that:
Meaning is being constructed by

individuals as new
information interacts with
their extant knowledge
although it is

acknowledge that there is a reality,
learning is personal and subjective
and only exists in the mind of the
knowver. There are
therefore, multiple ways in which
individuals may construct their
meaning. In the social sense while
knowledge is personally
constructed the  constructed
knowledge is socially mediate as

a result cultural experience and

interaction with others in that

culture (Glaserfield, 1996, Tobin

and Toppin 1993).

In the constructivist's approach
emphasis is on the influence of prior
cognitive structure for the interpretation of
the new data. The contemporary science
curricula stress the importance of eliciting
and building upon students' prior
knowledge of topic, rather than teaching
process skills as observing, experimenting
in a de-contextualizing form.

Constructivism and Learning
According to the Encyclopedia of
education second edition, learning is a
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constructive process, learners do not
passively receive information, instead the
actively construct knowledge as they
strive to make sense of their world. This
supports the claims of numerous empirical
studies which demonstrate that what the
understanding students acquire in an
instructional situation are frequently very
different from those the teachers intend.
Solomon (1994), had provided a large
body of empirical data which showed that
students often come to their science lesson
with conceptions concerning a whole
range of scientific domain that do not
coincide with accepted scientific thoughts.
Banet and Nunez (1997), suggest some
important keys to implementing more
effective teaching/learning strategies with
the following questions (1) How do
students learn? (2) What strategies are
required to promote students learning in
accordance with the scientific knowledge
that is to be taught? And (3) What
teaching/learning activities can students
develop in order to achieve these.
Researchers as Resnick (1986) and Driver
(1986), had come up with general
agreement that students learn science
based on their prior knowledge which may
interfere with the understanding of new
information. For the third question
S.olomon (1994), wrote that there is no
uniform criteria as regards teaching
activities for classroom based on
constructivism. In consequence Driver and
Oldman (1998) and many others, proposed
different teaching sequences emphasizing
the active role of the learners in the
teaching/learning process. They include:

@ Providing opportunities to make

children's conception explicit

(b) Questioning these ideas (cognitive
conflict); and
(c) Developing activities to promote
knowledge construction
developing opportunities to test the new
idea in different content. These
recommendations supported  Glaserfield
(1986), ideas of instructional
implication of constructivism
where he said that: (i) priority should be
given to the development of meaning and
understanding rather than the learning of
behaviour; (ii)  researchers and teachers
should assume that students' actions are
rational, given the way they
currently make sense of things and
students errors and anticipate responses
should be viewed as association of
learning about students
understanding.

Posner, Strike, Hewson and
Gertzoo (1982), formulated the theory of
conceptual change and indicated the
conditions required for it to occur as (i)
dissatisfaction with the prior knowledge
and (ii) intelligibility, plausibility and
fruitfulness of the knowledge. The
learning of science has often been
considered as a conceptual change process
which might extend, evolve and
reorganize prior knowledge or substitute
or change prior knowledge for more
coherent scientific explanation if learners'
ideas are found to be inconsistent with
new concepts.

and

The Constructivist Learning
Principles/Theories

The proponents such as Deway
(1938), Piaget and Viygosly (1978), to
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mention a few acknowledged the learners
active role in the personal creation of
knowledge, the importance of experience
both individual and social in his creation
process and realization of reality. These
fundamental tenets provide the foundation
of the basic principles and theories of
teaching and learning. These theories
predict that knowledge encoded from data
by learners themselves wil 1 be more
flexible, transferable and useful than
knowledge encoded for them by experts
and transmitted to them by an instructor or
any delivery agent (Cobb, 2002).

For learners to reconstruct and
understand concepts they are required to,
link together many pieces of declarative
knowledge that are sometimes abstract.
The ability of the learners to apply
reasoning strategies in novel situation is a
desirable skill to have. One goal of
improving learner's reasoning strategies is
to facilitates the construction of models
and theories related to scientific processes.

Hein (1991: 3-4 of 9), generated
some guiding principles of constructvist'
thinking that we must keep in mind as
educators. They are:

1 Learning is an active process in

which the learner uses
sensory
important constructs meaning out
of it.

2. People learn to learn as they learn

3. The crucial action of constructing
meaning is mental, it happens in
the mind.

4. Learning involves language

5. Learning is a social activity

6. Learning is conceptual. We do

not learn facts in isolation

7. One needs knowledge to learn
8. It takes time to leam. Learning is
not instantaneous and
9. Motivation is a key component in
learning
These theories and principles had their
implication to the classroom teacher.
One of such is their medication of
students, where the focus ought to be
on the learner rather than the
discipline. The mediation recognizes
the importance of the learners testing
the viability of knowledge claims, so
that teachers must consider how to
provide opportunities for such test
through negotiation with students and
by providing opportunities for
problem solving.

Teachers in the Constructivist
Classroom
Tobin, and Holman (1990),

revealed from their study that the most
pervasive influence on classroom
transaction was the teachers' beliefs about
teaching and learning. The teacher should
develop, implement and evaluate teaching
which has been designed to encourage the
development of specific concepts in
science. Such teaching takes account of
prior ideas and understanding of the
pupils, the nature of intended learning
outcome, the conceptual demand placed
upon the learner and the strategies
available to the teacher (Scott, Asoko and
Driver, 1992).
To Bliss (1995:152), constructivist teacher
should:

Encourage  the  pupils to

be autonomous and to show

initiative,
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provide opportunities for pupils to
interact with each other, allow
pupils' thinking to drive the lesson,
which means being flexible about
content and teaching strategies
during the lesson, encourage pupils to
ask  thoughtful and open-ended
questions, allowing lots of wait-time '
for questions and asking pupils to
elaborate what they mean by them.
The teacher should therefore
,determine  a more realistic  way,
what teaching programs might be most
suitable to promoting conceptual
changes in different scientific
topic, what  major difficulties will
students  encounter, what learning
activities should be developed to help
students construct more appropriate
knowledge. He is to provide environment
that will promote diverse experiences and
the autonomy to interpret their experiences
and the test of the viability of knowledge
claims. Appeleton and Asoko (1997:169),
assumed a constructivist teacher to show:
A prior awareness of the ideas
which children bring to
the learning situation and or attempt to
elicit such ideas clear conceptual

goals for the learner
and understanding of how
learners might progress toward

these ... provision of classroom
atmosphere ~ which  encourages
children to put forward and discuss
ideas.

If learning is regarding as a
process of making sense o an experiential
reality in terms of extant knowledge, it is
clear that the role of the teacher must be
directed toward influencing
the experiential reality and
providing opportunities for students to

bring forward their extent knowledge in
the process of
making sense (Compbell 1997).

Students Role in the Constructivists
Classroom

All the discussed conceptions,
principles and theories of constructivism
have their implication to the learners
active involvement in the classroom. A
social constructivist's perceives the
learner to be autonomous. They should
have control over their learning; construct
meaning from their experience in terms of
what they know at the time of learning.
Learning and understanding could be
enhanced if students were to accept
responsibility for their own learning,
reflect on what is to be learned and
explore the viability of knowledge claims
by raising questions and resolving
discrepancies between their own way of
thinking about natural phenomenon and
canonical knowledge claims presented by
the teacher (Driver 1996), Posner, Strive
and Hewson (1982) and Scott, Asoko and
Drive (1993).

Problems in the Application of
Constructivism as a Teaching/Learning
Approach

As with any other concept in
education constructivism is faced with
some social, political, economics and
administrative problems. It has
consistently been reported by researchers
as Appeleton and Asoko (1997), Bell
(1993) and others, that many teachers
experience many difficulties in making a
transition towards what might be
considered constructivist based teaching
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practices. As can be expected their initial
beliefs and practices about teaching and
learning make it difficult for them to
understand let alone embrace and
implement ideas which are dramatically
different from those they hold.

Students also have difficulties in
adapting to an environment in which they
are given the responsibility for making
sense in science. Many students expect to
be controlled and filled up with
knowledge. They believe teachers to be
experts whose roles is to transfer
knowledge to the students, much like one
fills a bottle with liquid. If teachers do not
fulfill their traditional roles, students
might be confused and have difficulties in
engaging in activities as intended by
teacher. Just as the teacher has to teach
from a constructivist point of view so too

must students learn how to learn.
According to Solomon (1994),
understanding the nature of the

constructivist teaching is still difficult and
perhaps for this reasons, there are no
uniform criteria as regards teaching
activities for classroom based 011
constructivism, but some different
teaching strategies had been proposed by
researchers.

To Solomon (1994), a paradox
exists that irrespective of many reports
that have urged reform at national level in
United States and other nations of the
world, there does not appears to be any
appetite for radical reform among science
teachers, students and parents. As it stands at
present there is no impetus for change from
either the teacher or students in an area of
demands for reform, the cultural press

seem to favour the retention of the status
quo.

The Way Forward
The federal and state ministries of

education should organize seminars/
workshops in-service training for all
serving science teachers on the use of the
constructivist approach to the
teaching/learning of sciences in the
primary and secondary schools.

1)  Teachers should not resist changes.
They should be flexible and
adoptive to changes more especially
when it concerns their profession.

2)  Teachers should learn to make use
of the learner's prior knowledge as a
basis for interpreting new data

3)  Teachers should be very much
concerned with the degree 'of
achievement of the students rather
than the much subject covered.

4)  Students on their own part should
learn to be autonomous, construct
meaning for themselves based on
their prior knowledge, be committed
to their learning, questions authorities
and validate their
knowledge claims.

5) Every hand of the stake-holder in
education should be an deck
to provide stimulating learning
environment to sensitize the learners
active learning.

6) To a constructivist time is an
essential factors for learning
therefore  enough time should

be allotted to science subjects in
the school time table.
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Conclusion
Reform and innovation are
welcomed exercise in the science

education. The problem in every reform
effort is on the implementation which the
only way of ascertaining the attainment of
the intended outcome. The teachers find it
difficulties to shift from the traditional
method to the innovative approaches.
This makes it difficulty if not impossible to
achieve the stated goals. Innovative science
curricula demands for innovative strategies
to accomplish its objectives. Constructivism
is an innovative through which students
learn science based on their prior
knowledge which may interfere with the
understanding of the new information.
Learners actively construct their own
meaning. Opportunities should be offered
to them to interpret their knowledge based
on the given data. Constructivism is every
ideal approach to science teaching as it
makes leaning very meaningful to the
learners.
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