THE TEACHING OF MATHEMATICS FOR TECHNOLOGICAL DEVELOPMENT
(METHODS AND STRATEGIES)

S. C. Mohammed

Abstract

The discussion provides an evidence of the difference between 'how to’ teach
mathematics and ‘'knowing' mathematics. The essentials of the teaching
methods are based on whether the teacher is the actor or the students are the
dominant forces. The consequences of this gives rise to the Heuristic, and the
laboratory methods of teaching. The teaching and learning of mathematics
call for reproach, renewal of interest and purpose to enable mathematics take
its rightful place in the technological development of Nigeria as we move
into the 21* century.

Introduction

I have chosen to discuss the methods and strategies of teaching methods in our schools for
technological development. The teaching methodology and pedagogy of mathematics have not been
fully appreciated and tapped by our teeming mathematics teachers/lecturers for a successful
technological development. | believe that knowing how to teach mathematics is different from
knowing the subject of mathematics itself. Knowing how to teach mathematics is as important as
knowing the subject of mathematics. The difference between these two concepts or ideas can be seen
in the words of Richard W.C. (1996), in his book, "How Children Learn Mathematics". He asserts that,
knowing how to is not the same as "knowing". We may 'know to' multiply without knowing what is
involved in the process, that is how to put the correct numerals in the proper places based on certain
rules. Knowing, involves a conceptualization of abstraction or cognizance of the situation. "Knowing
how to™ on the other hand involves action at the sensory-motor level. Psychologically speaking,
knowing how to solve a problem such as (x)(-) is based on recall or memory of the multiplication
facts, how to add and where to place the numerals in order to get the answer right. The discussion
therefore provides a clear evidence of how to do something such as how to get a correct answer by a
sensory motor process and this is different from "knowing" or being "conscious schools based " or
"taking cognisance™ of the process involved. This paper intends to create awareness, and serve as a
reminder to mathematics teachers/instructors and lecturers alike to pay the necessary attention not only
to what they teach, instruct, or lecture but also to how this is done that mathematics could take its
rightful place in Nigeria's technological development. We would first of all like to dwell on the core of
the subject matter, which is the methods and strategies of teaching mathematics. How often do we hear
'there are many methods as there are many teachers'. The fear inherent in these multifarious methods is
the danger of the inappropriate and ineffective ways they are applied by some inexperienced
mathematics teachers. However, there is a common characteristic in each of these methods that is to
level the students to optimum understanding of the subject matter.

Strictly speaking, there are two major methods and strategies of teaching mathematics in our
schools based on whether the teacher is the principal actor (that is, teacher centred) or the students
are dominating (students centred). Based on these criteria we can identify three major methods of
teaching mathematics in our schools be it the primary, secondary school or tertiary institutions. These
methods are:

(a)Heuristic methods (b) Lecture method, and (c) the laboratory method.

(a) Heuristic Method of Teaching Mathematics
The Heuristic method consists of arranging the topics sequentially, asking questions to which students
give answers within their ability, gradually refilling the concept introduced and the facts
communicated.

The efficacy of the method depends on how logically and methodically the system of questions
is composed and how clearly the teacher guides the course. The basic idea is to make students
participate actively (students centred). The method is the most expedient in teaching students
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how to trace the means in solving a given problem and to use these means confidentially until the goal is
reached.

The Lecture Forms of Teaching Mathematics

The form that this method of instruction takes depends on the content and nature of the
material to be studied. If new materials are to be taught and cannot be presented either Heuristically
or through the laboratory form this method could be employed. Its usefulness increases primarily in
the upper grades, and in presenting historical materials.

The advantages of this method are important to be mentioned here. It conditions the students to
listen to lecture. Listening to the lecture is important for studying those materials which are based on
related and sequential information. It trains the students' power of applications as active listeners. It
develops the ability that is valuable to every educated person. It could give students a model of speech that
is logically, constructively and stylistically correct.

The steps used in lecture method may be divided into three categories as follows:
i The analytic-synthetic method

ii. The inductive method

iii. The deductive method

Each of these methods is a method of scientific investigation to enable the student follow the
established relation and to discover or establish these relations independently.

Analytic-synthetic method as an aspect of lecture involves proving and solving problems. For
instance, a pool has two pumps, the first pumps' water into the pool and the second pumps out equal
amount of water but takes hours longer. When both pumps are working together, the pool is filled in hours.
How long does it take to fill the pool?

Inductive Reasoning

It is a method of establishing some facts and consists of finding general conclusion on the basis of
definite number of separate observations.

Instructions given inductively are built on materials obtained from direct perception of actual
objects and facts. This method alone can and should be applied at the initial stages of mathematical
instruction but it also retains its values at other levels when the students show their need for
establishing a general attitude by the method of observation as well as sufficient attitude for it.
Inductive method may be applied when it is necessary to establish element of infinite set (M) which
has the same property (x) and when strict proof cannot be given to the students or when the lecturer
considers it necessary first to discover the fact with the help of inductive experiences.

Deductive Reasoning

Deductive method consists of applying deductive reasoning to establish specific theoretical facts.
This reasoning consists of a system of sequentially realised syllogisms like the type of conditional
preposition. Example, if every element of class K has the property, object ‘a' is of class K therefore object
'a" has the property.

Laboratory Method

Although this method is not fully realised in our schools, the form of instruction is built on
drawing mainly: sight, touch and muscular effort into participation. Four types of activities may be
included in the laboratory type of instruction.

1. Independent solution examples and problems during class. This type of work is done by the
class as a whole, or by giving the pupils independent questions. The teacher watches the
solution of the assignment through which he can get idea of the level of knowledge of many
pupils. Their ability to apply the knowledge in practice, the firmness of the skill they acquire,
their initiative and aptitude for a independent and possibly creative methods finding the most
rational way to solve the problem.

2. Draw graphs, construction of diagrams and graph of functions. Graphic illustration to understand
the idea of changes which gives rise to the idea of functional relationship.
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3. Measuring tasks. This includes the measurement of length, area, volumes and angles. The
skills acquired in doing this exercise provide a valuable store of practical knowledge and
ability.

4, Model making. Although rarely practiced in our schools, model making is becoming

increasingly important in mathematics teaching. Usually mathematics teachers strive to

develop visual conception with prepared models. Modern methodology considers this no

longer possible to use. It would activate their thinking and deepen their understanding in one
way or the other.

We need to mention here that no method is self-sufficient as far as the teaching and learning
of mathematics is concerned. This is because learning is not achieved in a single way but through a variety
of activities such as reading, listening, questioning, working materials, objects, writing and drawing. One
thing which is involved in all these is thinking. This has been the concern of our great educators like
Pestalozzi (1746-1827). It is for the teacher to plan such a way that all these activities bring the student
towards the understanding and mastery of the subject.

The success of any mathematical teaching method depends to some extent on the co-operation of
the teacher and the students. Consequently, the teacher/students relationship lies in the stimulation and
maintenance of interest in mathematics. To create and maintain interest is one of the most important
functions of a teacher.

It is important all teachers of mathematics device a teaching and testing methodology which will
assure the maximization of the ability to understand, and to reason to conclusion and to insist that students
do the requisite practice to retain the knowledge they gain as well as be able to transfer that knowledge to
other areas.

As mathematics students and teachers we have a big challenge to face for mathematics to take its
rightful place the in technological development in Nigeria as we move into the next millenium. Our
subject is the form of study. It is the basis of the past, present and future progress of our great
nation (Nigeria). Can we meet the challenge?
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