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Abstract

As human beings, we do communicate in several ways, more particularly in
a teaching — learning situation whereby knowledge acquisition is the
ultimate objective. To attain this objective, teachers need to adopt
appropriate and adequate strategies with appropriate material resources for
effective communication. Effective communication in the classroom is the
river that gives life to student learning. This paper looks at non-verbal
strategies and the use of appropriate material resources for effective
communication to enhance science teaching and learning. It enumerates the
different non-verbal strategies and highlights their material resources and
their importance for the enhancement of science teaching and learning. The
implication for national development was also x-rayed.

Introduction

Communication is the act of imparting, transferring, exchanging and putting across information, ideals,
messages, attitudes, feelings, news etc from one person to another (Oxford Dictionary). Communication can be
formal and informal, verbal and non-verbal. Verbal communication involves the use of spoken words or language
to pass on a message or information, whereas non-verbal communication could be the use of strategies and
material resources such as video tapes, films, transparencies, film strips, charts, graphs, chalkboards, slides, and
textbook (these are categorized as software). Hardware embrace computer, slide projectors, camera, overhead
projector (OHP), calculators, film projector, cassette player (Onwuakpa, 1998), kinesics for deaf and dumb,
braille for the blind.

The objectives of any educational process determines the contents, methods and materials needed for
achieving such objectives. The materials used for enhancing instructional effectiveness are aspects of media
employed for achieving the instructional objectives. Romiszowski (1992) as cited by Njoku (1998) described
instructional media as system-components that may be used as parts of instructional processes which are used to
disseminate information, messages and ideas or which make possible communication in the teaching - learning
process. Thus teaching - learning efforts may not effectively or efficiently lead to the attainment of the desired
objectives (such as learning of concepts, acquisition of cognitive and psychomotor skills or development of
certain attitudes) unless communication between the teacher and the learner is effective. Effective communication
in the classroom is the river that gives life to student learning is media for effective communication is more often
than not mediated.

Non - verbal strategies are aspects of media for educational communication. Non - verbal
communication is the unspoken kind of communication. It simply describes all those meaningful behaviours and
actions, of the science teacher, that preclude sound language or spoken words, which influence his interaction
with learners in the classroom. Furthermore, communication is such an important skill a teacher should possess to
be able to impart knowledge and valuable experiences to learners freely and effectively. The use of non - verbal
strategies therefore, under the skilful teacher, would answer questions related to assisted instructions the teacher
needs to teach science for understanding. This brings us to the question: what strategies could be adopted as one
uses non - verbal communication in teaching science? What material resources could be used for non - verbal
communication?

Non-Verbal Strategies For Teaching And Learning Enhancement

The non - verbal communication strategies that could be employed by a teacher to ensure a meaningful
science learning include: voice modulation, gestures and body movements, facial expressions and mannerism.
These strategies are used together with the non-verbal material resources to transmit information.
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=> Voice modulation:- The teacher should ensure that his voice is pleasing and effective by controlling the volume,
pitch and inflection ( rise and fall of the voice in speaking). This is to avoid the tone of voice conveying
negative or wrong impression, feelings and attitude about the teacher and the lesson to the pupils.
(Egbegbedia, 1998).

=> Gestures and Body Movements Teacher’s body posture and arm, hand and head movements are commonly used
to emphasize a fact or idea during talking in the class (Simonson and Volker, 1987; as cited by Egbegbedia,
1998). Body gestures may portray to the pupils the seriousness and interest the teacher places on the
concept being taught. Nonetheless gestures and body movements should be used occasionally so that the
pupils do not eventually regard the teacher as a joker or jester because of his performance.

=> Facial Expression: Teacher’s facial expressions, such as smiles, frowns, eye contact, puzzled or perplexed
glances are very vital and essential aspects of body language. For instance, eye contact between the teacher
and pupil can make the pupil to become attentive, while at the same time establishing teacher- pupil
rapport. Body language (Okebukola, 1997) can be used by the teacher to stimulate pupils’ involvement and
participation in the learning process. Similarly, it can be used by the teacher to communicate approval or
disapproval which can be as effective as a yes or no (Egbegbedia, 1998).

Mannerisms: Teachers should be mindful of mannerisms that distract pupils’ attention and interfere with

the learning process. Teachers should endeavour to minimize conversational “static” such as “now—", “a-

a-a-”, “don’t you see - ”” ok- 7 “-um-m-m-" etc.

Other forms of mannerisms that may seriously interfere with the teaching style of the teacher
include:
pacing back and forth in front of the class; rattling change in a pocket, ruffling one’s dress in the class, snapping a
ball point pen open and close. Teachers should make deliberate efforts to avoid these distractions (Simonson and
Volker, 1987).

Evidence (Simonson and Volker, 1987) has proved that non-verbal communication strategies with the
appropriate material resources could enhance learning and remembrance of many concepts, abstract and intangible
ideas as well as miscellaneous information. The question posed now is: What could be done if there is student
population explosion and the required materials are not enough or not available at all for proper teaching and
learning of science? This paper posits that improvisations, simulations, models and still pictures could be used.

One of the factors for effective teaching or communication is that the appropriate materials needed must be
available (Akinmoyewa, 1998; Ezekannagha and Ifeakor, 2000). Indeed it would seem that no effective science
teaching and learning can take place without these facilities. Hence in the absence or little supply of the necessary
equipment, improvised ones could be used.

Improvisation.

According to Eniaiyeju (1983) as cited by Ezekannagha and Ifeakor (2000), improvisation in science
teaching refers to the act of using alternative materials and resources to facilitate instruction whenever there is a lack
or shortage of some specific first-hand teaching aids. To Akinmoyewa (1998), improvisation is the act of designing
or providing a replica of something to function or play the role of the real object using available materials. For
example, ear or eye medicine droppers can be used in place of dropping pipettes.

Improvisation plays the following roles according to Ikeagu (1999) in Ezekannagha and Ifeakor (2000).
Makes students to participate in creative and analytical thinking when they are involved in making those needed
instruments.

-Concepts taught using improvised materials become clearer to the students because they are learnt through play-
like activities.

-Encourages a systematic integration of a variety of resources in a teaching-learning process. -Reduces

cost reasonably
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-Provides a natural link between home and school environment.

Simulation

A simulation is a simplified model of a real world situation. Simulations (Wittich and Schuller, 1973) as
cited by Akinmoyewa, (1998) are concentrated learning exercises specifically designed to represent important real-
life activities by providing the learners with the essence or essential elements of the real situation without their
hazards, costs or time constraints. Simulations are usually used for teaching concepts and principles that are not
observable such as theoretical concepts. Examples include reactions in chemistry which occur too fast to be
observed, dangerous experiments, or those involving expensive equipment (Abimbola, 1988).

Simulations should be carefully planned and designed in such a way that they will respond to the students’
gestures in the same way as in a real life situation. Simulation has a lot of advantages (Akinmoyewa, 1998) and they
are as follows:

. Provision of all necessary details of a real-life object.

. Exclusion of all unimportant elements of the equipment being simulated.

. Designed to function but excluding hazards that could be encountered in the real-life object.
. Not as costly as real-life object.

. Many of it could be provided.

. Increases motivation and student’s enthusiasm and participation.

Note that as good and as purposeful as simulations are, they cannot be the real object. Hence, the
experience learners acquire from them cannot be as high as when the real objects are used for learning but they
enhance knowledge acquisition.

Models

When a real object is not available, a model could be made and used for teaching. Models are ideas,
expressions, diagrams, concrete objects through which realities can be represented, communicated and appreciated
in educational instruction (Njoku, 1998). There are various kinds of models used in educational instruction, namely:
mental models, theoretical models, mathematical models, diagrams, concrete models etc. These types of models are
of special pedagogic significance in science instruction, due to the nature of knowledge and knowledge - getting
process in this discipline.

According to Akinmoyewa (1995), there are three categories of models. They are:

Model of things that are too large for the classroom use but a model of it suitable for classroom use is

made, for example, model of an aeroplane.

Model of things that are too tiny for the classroom use but a model of it suitable for classroom use in

made, for example, microorganisms.

Model of things that are moderate enough to be provided in the classroom but could not be made available

for one reason or the other, for example, snake.

Models, if properly made, provided and effectively used, are capable of bringing about teaching and

learning enhancement.

Models play crucial roles in improving intellectual communication during science instruction. These roles
(Njoku, 1998) include:

. Simplification of complex phenomena.

. Concretization of difficult and abstract concepts.

. Bridging of gaps in distance and time between phenomena and classroom events.
. Enhancing of students’ ability to communicate science and technology.

. Focusing of learning efforts on relevant aspects of phenomena.

. Facilitation of acquisition of psychomotor skills.

Still Pictures

Still or flat pictures are a class of instructional materials that every teacher must learn how to use. A still
picture is the product of the use of a still camera to capture the image of a person, object or event. Which and
Schuller (1967) presented a more encompassing definition of still or flat picture as:
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A still, opaque representation of a scene or object
Such as a photograph, drawing, painting or textbook
illustration.

Functions of Still/Flat Pictures

There are several uses to which any creative teacher can put flat pictures. Catherine (1968) as

cited in Dike (2002) presented thirty-one (31) functions of still pictures. For the purpose of this paper,
eighteen (18) will be presented. They are as follows:

1.

10.

11.

To create an atmosphere. Pictures should enable learners to have a feeling of being presented in a scene
under discussion. To be effective, such pictures should re-enact the setting under which an activity is to be
performed. For example, pictures of an oilrig located in a high sea can sensitize learners on what this type
of career is all about.

To provide setting. Several pictures of an aerial view of the Delta region of Nigeria with oilrigs and gas
flares can be used to provide setting for a discussion on “oil pollution”. Such a presentation can spur
discussion on how to harness the gas being wasted.

To build background. This is to highlight major developments in a field. The pictures should present
different alternative ways of doing something. The aim may be to assist learners to be aware of career
options. Pictures can be presented to an audience before an excursion to highlight what participants are to
expect and how to prepare for an eventuality. For instance, pictures of what should be done if a player
should slump in a field of play or if there is fire in a building or a stadium can help to sensitize people and
get them prepared.

To build new experiences. Pictures of bronze carvers at work can be used to assist learners to acquire
experiences in this trade.

To foster individual interest. Pictures should provide learners with what he or she enjoys doing. Pictures of
lawyers, scientists, social service workers, medical doctors, journalists, soldiers, engineers, teachers,
pastors etc. in their various places of work can be presented to assist in decision making.

To create a centre of interest. Pictures here are supposed to excite learners. An aerial picture of a beautiful
hillside, country scenery with green vegetation, etc., can be used to advertise a new location by a real estate
agent.

To provide reference. A picture of an ox-bow lake can be a good reference point in a geography class.

To stimulate critical thinking. Such pictures should be able to agitate viewers thereby turning them to be
constructive and creative. For instance, when presented with a picture of a village market, a learner can be
agitated if asked to think out how to modernize such a market.

To motivate learning. To achieve this, one needs pictures that highlight the bright side of a concept, career
or an event. For instance, pictures that show the advantages of education to a businessman can be used to
stem the tide of male school dropout in Anambra State of Nigeria. Boys can, as a result, decide to finish
schooling before jumping into business.

To review and summarize. Pictures here are those that can help a learner to appreciate trends and
developments in an organization. Pictures showing the drilling, refining, storage and distribution of crude
oil can also illustrate this function.

To explain a terminology. Pictures can be used to elucidate an abstract concept. For instance, in chemistry,
pictures can be used to explain the term “radioactivity”.
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12. To test learning. Pictures can be used to test knowledge about the causes and prevention of various skin
diseases. In industries, pictures can be used to show and test the correct production techniques.

13. To publicize an event. One can publicize an election, a campaign to eradicate river blindness in a
community. To achieve this, several pictures are needed.

14. To compare and contrast. Pictures needed here are those that show the two sides of a phenomenon. Such
pictures must show the alternative versions to facilitate comparison. For example, pictures of a subsistent
farmer and a highly mechanized farmer or a local means of fish preservation compared with cold room
storage.

15. To resolve a problem. Pictures can be used to show a problem situation and how to resolve it. For instance,
pictures can show the effect of oil spill on aquatic lives and efforts to clean such pollutants. Pictures can
show the six infant Killer diseases and how to prevent them.

16. To recall past events. Past events can be joyful or sorrowful and painful. For instance, pictures of a slave
caravan can agitate the mind of any conscientious individual.

17. To create awareness. Pictures presented here should enable a viewer to be aware of the potentials and
limitations of a situation. Such exposure enables a viewer to decide if he or she fits into a group.

18. To correct misconception. We hold so many stereotypes against people from other cultures. There are
stereotypes against blacks and the Jews by almost all the other races. It is possible to use pictures to show
the positive contributions of blacks to world civilization.

The importance of still pictures is well articulated by a summary of research findings on how individuals learn.
Research evidence has shown that individuals remember:

30% Of what they see

50% Of what they see and hear

70% Of what they see as they talk

90% Of what they say as they do something

Adapted from lecture note by Cabacieras, (undated) and cited in Dike (2002).

Implications for National Development

National development implies conscious efforts aimed at moving the various aspects of the society
towards modernization and improvement through the application of knowledge gained from a learning process.
The use of non-verbal communication strategies will make teaching and learning activity-oriented, thus bringing
about technological advancement which then leads to national development.

The importance of non-verbal strategies and appropriate material resources in communicating concepts
during science instruction cannot be over-emphasized. Teachers of science and technology should adopt the use of
ideas enumerated in this paper and also get students to make some of the models when and where possible. This
will inculcate in the students the much needed scientific knowledge put into practice hence the technological
advancement sought for. The products will be scientists who will always like to do it by themselves and not
depending on already made information and materials hence practical engineers.

Provision of improvisations, simulations, models and still pictures annuls the effect of teacher-centred
teaching, non-availability of materials, high cost of materials and the hazards of real objects. They concretize
abstract concepts and make them real. They bring about effective teaching,
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learning and communication. The acquired knowledge gained from this learning process will lead to modernization
and improvement hence national development
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