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Abstract:

This paper focused on some approaches to effective teaching of mathematics in schools in order to have a sustainable high
academic achievement or performance of our, students in secondary schools. These approaches were prior knowledge of
topic to be taught, behavioural objectives and study questions, creating, good conducive learning environment,
improvisation and proper use of instructional materials and application of appropriate teaching methods and strategies.
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1. Introduction
Any time the teacher wants to teach a concept, his troubles are usually
¢ What to teach,
e Whoisto be taught and
e How is the concept going to be delivered?

These questions are usually taken very serious in teaching process, because the basic aim of teaching is proper
understanding of the concept to be taught. Therefore, this lecture has to clarify what these questions are all about.

What is to be taught, the content of the concept the teacher is to teach? The teacher must be a mastery of his
subject. This attribute is very important, because the students will have confidence in you. Remember that you c3nnot give
what you do not know. The pre—requisite of the content to be taught must be known by the teacher.

Who is to be taught? the students; the average age of the students should be ascertain before teaching This is very
important in order to know the appropriate words to use during lesson delivery. Find out the level of preparedness of the
students using the pre-requisite. If there is still need to reinforce it, please do. Do not assume that they have the required
background. This is where many teachers fail in their duties! How is the concept going to be taught? This is basically the
methods/strategies of teaching. Firstly, list the behavioural objectives to be achieved. These are what the students should
know by the end of the lesson. Secondly, dismantle the context into small phases that can be easily achievable at a time
base on the stated behavioural objectives. Teach the students, using appropriate strategies and instructional materials to
make learning easily assessable.

The Place of Mathematics in Nigerian School and Society. It is a common knowledge that any school, be it at the
primary or secondary or tertiary level, that fails to provide Mathematics Education is viewed as being unserious. This is
because of the key position Mathematics occupies in the Nigerian Educational System and its application in developmental
process. In this vein, Akuezuilo and Chinweoke (2009), stated that Mathematics is the bedrock of all Science Subjects and
is therefore, needed for scientific and technological advancement of any nation. Maduabum and Odili (2006), described
Mathematics as the Science of quantity and space which occupies a key position in the Nigerian Educational System
reflecting accurately the vital role the subject plays in contemporary society. According to Osafehinti (1990) and Aminu
(1995), any society which aspires to be scientifically and technologically developed must have adequate level of
Mathematics Education since Mathematics has ingredients for the effective articulation of the abstract elements of science
that gives impetus to the development of technologies. Rogers (1986), explained that Mathematics has become the central
intellectual discipline of the technological society and that as the society develops so will its quantitative aspects assume
greater influence and dominance over its qualitative features. Eguavon (2002), described mathematics a.s the pivot of all
civilization and technological development. Supporting. Eguavon, Imoko and Agwagah (2006), opined that Mathematics is
a key factor in the development of any nation. Mathematical concepts and symbols are used in expressing the physical
laws of nature (Tsue and Anyor, 2006). Therefore, Mathematical concepts and methods provide scientists with insight,
into and about natural phenomenon. Ikeobi (1994) and Njoku (1997), opined that chemical Kinetics, chemical equilibrium,
stoichiometry, mole concept, solubility, electrolysis, redox reactions and ionic equations are areas in chemistry that
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require a good knowledge of mathematical concepts. Jegede (1979), identified ratio, charts, proportions, measurement and
statistics as the mathematical concepts needed in biology. Egbugara (1980) indicated that algebra, trigonometry, graphs,
calculus and differential equations are the mathematical concepts required in physics and engineering science.
Regrettably, despite the importance of mathematics as a key subject in realizing any nations scientific and technological
aspirations, there is ample evidence of continued low interest in the subject by Nigerian students (Odili. 1992).

Also, reporting to the National Council on Education (NCE) on students’ performance in the May/June SSCE, the
West African Examination council (WAEC, 2012) lamented the low achievement and Interest in mathematics by Nigerian
candidates.

Many reasons have been advanced for the dismal state of mathematics. While some researchers (Ali, 1989;
Harbor- Peters, 1992) viewed teachers’ incompetence as a contributing factor, other findings (Adeniyi. 1988; Alio and
Harbor-Peters, 1997) attributed the low interest in mathematics to teachers’ non utilization of appropriate teaching
techniques. Many teachers in schools use only techniques they know even if such techniques are not relevant to the
concept under discussion (Akinsola and Popoola, 2004). Opara (1995) advised that teachers should evolve strategies that
involve learners active participation. Such strategies will generate interest in the students.

Realizing the views of the aforementioned researchers on the importance of mathematics in national development
and its position in the school system, the Federal Republic of Nigeria (FRN) (2004) is continuously emphasizing the
importance of Mathematics in national development by making the subject compulsory for both pupils and students in
Primary and Secondary Schools. Supporting (FRN), Maduabum and Odili (2006), asserted that for a nation such as ours,
aspiring for scientific and technological take-off, the need to pay due attention to our students academic performance in
mathematics cannot be over emphasized.

Improvisation and Proper Use of Instructional Materials:

Akuezuilo and Chinwleoke (2009), agreed that for students to have high academic achievement in Mathematics, teachers
should be able to skillfully apply relevant instructional materials, in order, to drastically reduce the abstract and difficulty
attributes of Mathematics. Also, Gbodi and Laleye (2006) and Alio,Ude and Okoye (2009), pointed out that the application
of relevant instructional materials in teaching.

Mathematics, at the right time, gives better result than mere talking and writing. Abimbadc (1997) stated that
sonic materials are needed and essential for the purpose of bringing about. effective teaching and learning which are called
instructional materials or instructional media. According to Gbodi and Laleye (2006), instructional materials are possible
channels through which information are conveyed from sender (the teacher) to the receiver (the student). Fademiro
(2000), perceived instructional materials as the materials, equipment and techniques that can be used to communicate
with the listeners (students), as well as, create opportunity for independent learning. Ugbede in Obara and Okoh (2005),
opined that instructional materials are tools for communication; they refer to all things that can be seen, heard, read and
manipulated with the objectives of enhancing the teaching-learning process. Okafor (2003), defined instructional
materials as aids to effective teaching and which aid effectiveness in classroom by evoking in the students the mental
image as in the teacher, thereby making words less ambiguous. Obara and Okoh (2005), asserted that instructional
materials are all the things the teacher utilizes to interactively enhance, motivate and facilitate teaching and learning in an
attempt at ensuring the achievement of a set of objectives. According to Abimbade (1997), instructional materials are
broad ranges of resources, which can be used to facilitate effective and efficient communication One of such instructional
materials is the audiovisual material.

Audio-visual material is a type of instructional material that aids in making ideas or concepts clearer in
instructional programmes, but should not be regarded as a substitute for good teaching (Moronkola, 2012). Fademiro
(2000) posited that audio-visual materials are devices that have both audio and visual appeal; they require the use of the
eyes and ears (sight and hearing). The videotaped instructional material is an example of audio-visual material. Gbodi and
Laleye t2006), posited that videotaped recorder is an audio-visual material useful for programming instruction on topics
that a.re abstract and difficult to explain verbally.

Video and television constitute very important audiovisual material and could be used for effective teaching and
learning of Mathematics in the classroom. According to Callahan and Clark (1977), students tend to enjoy viewing and they
understand messages from video and television much faster. Gbodi (1998) reiterated that knowledge enters the human
brain mainly through two major senses, sight and hearing; sight covers between 75-90% and hearing 10-15%. Supporting
Gbodi (1998), Gbodi and Laleye (2006), stated that the effectiveness through sight and hearing is that students can
remember 30% of what they hear and 50% of what they hear and see simultaneously. Nneji (2000), detected that
videotaped instruction has the potential of enhancing quality learning; it can be used to arouse interest, modify attitude,
clarify concepts, stimulate contents, demonstrate and concretize knowledge that could otherwise only be talked about in
abstract terms.

It is an unarguable fact that teaching—Ilearning process goes on smoothly with the aid of instructional materials.
Therefore, one can safely say that teaching-learning process cannot go on if at least one instructional material is not
available. There are situations when instructional materials are grossly inadequate. This is supported by Aghenta (2001),
who asserted that school buildings are inadequate, old and dilapidated; classrooms and laboratories are inadequate and ill
equipped; chemicals, tools, books, teaching aids and other useful equipment are terribly inadequate. According to Aghenta
(1992), those materials are the ingredients for promoting quality education, and in Nigeria, they are hardly available to the
teachers. In this situation, the teachers are expected to improvise or be deeply involved in improvisation. To improvise
means to provide or make or do something quickly in terms of need, using whatever means to make it available (Hornby
and Cowie, 1985). Akanbi (1989), agreed that improvisation refers to a creative conceptualization, design and production
of instructional materials which are substitutes to original types which might be too expensive to purchase or whose

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH & DEVELOPMENT DOI No. : 10.24940/ijird/2019/v8/i5/MAY19070 Page 156


http://www.ijird.com

www.ijird.com May, 2019 Vol 8 Issue 5

constituent elements or Structural makeup might be rare to find. According to Animalu (1977), improvisation means
technology transfer or research in areas which may not appear original scientifically in the world context, but which
include important technical steps that must be mastered if the nation is to join the industrial age. These include
elaboration of’ existing technology, dismantling and copying model products, transfer of technology, adaptation of
products, etc. Balogun (1982) saw improvisation in science as an act of using alternative material resources to facilitate
instruction whenever there is lack or shortage of some specified first hand aids. Akusoba (1985), defined improvisation as
the choice of the best instructional materials which enables the teacher to achieve carefully specified educational
objectives. He added that improvisation should not be seen as the second best, but an alternative best. Following the
aforementioned definitions of improvisation, Igbojinwaekwu (2009), concluded that it is, therefore, clear that
improvisation seeks to solve problems of non-availability of certain elements or materials required or the problem of
insufficient number. According to him, problem solving is the main essence of improvisation and constitutes the core
quality that made many of the teachers in the colonial era outstanding. Obanya (1989) reminded us that the training of
teachers should emphasize the production of resourceful teachers who think about learning problems and constantly
attempt to solve them. To buttress the importance/advantages of improvisation, Akanbi (1989), stated that, it

e Encourages the use of local materials,

e Promotes ingenuity, creativity and acquisition of a problem solving skill and

e Enables the teacher and the learner to jointly and individually explore different strategies for overcoming

problems in the class.

Basic Approaches To Effective Teaching of Mathematics These include:
Prior knowledge of the topic to be taught, it behavioral objectives and study questions.
Creating of good conducive learning environment,
Use of advance organizers,
Cooperative / collaborative learning
Use of mathematics laboratory
Use of familiar games and
Giving adequate exercises to students in order to properly develop their cognitive capacities.
It is a common knowledge that teacher’s lesson note has its behavioural objectives. That is, those things the
students should know by the end of the lesson. Also, modern text books list the behavioural objectives at the beginning of
every chapter. Hartley and Davis (1979) pointed out that when students are exposed to the behavioural objectives of a
concept before the commencement of a lesson on the same concept, it provides the students with a clear goal that can be
used to organize learning activities, permits students to study more effectively and reduces the time wasted on
irrelevances as well as provides a bench mark against which they can objectively evaluate their own progress. The
exposure of students to the behavioural objectives of a concept before the commencement of a lesson is known as prior
knowledge of behavioural objectives. when a teacher states the questions whose answers are to be known by the students
before commencing his/her lessons, the students are more focused than when a teacher just starts teaching any concept.
Also, Hartly and Davis (1979) pointed out that students with prior knowledge of study questions in the same concept to be
taught by the teacher have a clear goal that can be used to organize learning activities, are permitted to study more
effectively by reducing the time wasted on irrelevances as well as are provided with a bench work against which they can
objectively evaluate their own progress. Mkpa (1985) asserted that the use of questions in instruction does not simply
provide students with answering skills, but in addition, indicates to students what they need to do and how they are do it,
giving them greater control over their own learning process and encourages students’ motivation and learning.
Advance organizers are described as what the teacher teaches to the child whom the child will link up to the new
concept/topic at hand. Chinweoke (2008) declared that learning can be viewed as the extent to which the learner is able to
integrate old learning to accommodate new learning which fixed properly into the aim of using advance organizer with an
instructional approach. For example, using the students’ knowledge of uncountable nouns (in English language class) as an
advance organizer in teaching undefined fractions in mathematics; teacher can ask the students to give examples of
uncountable nouns (quantities of water, sand, garri (Nigerian food derived from Cassava tuber), rice etc); ask them again
why these quantities are called uncountable nouns (because the real values of the quantity cannot be found). Tell them
that these quantities are also said to be undefined. Remember that these quantities are said to be undefined when they are
not measurable, that is, the actual value cannot be determined. But whenever they are measured say in cups, tins, bottles
etc they are no longer undefined but defined e.g. a cup of water, a bag of sand, a bag of garri etc. In Mathematics, any
fraction that has its denominator as zero (0) is said to be undefined fraction. Example, 2/0, 100/0, 13/0, etc, which means
that the actual value of the fraction is uncountable or indefinite, unquantifiable or undefined. When this is properly
illustrated, anytime the students come across the word undefined’ fraction they will quickly link it up to something that is
uncountable or indefinite or unquantifiable. Advance organizers are usually an introductory lesson which can be in form of
lyrics, short story telling, short discussion, examples, questions, etc that can be linked to the new lesson, Cooperative
learning is a teaching approach in which students are divided into small groups, usually five students per group. This
grouping has to be mixing ability levels, sex, and age. Each group has to be gain different activities to perform to help
concretize their comprehension of the lesson. In each group, a leader is appointed to direct others on what to do in order
to achieve the particular objective. Example, in a group of five students, you can give out a number of problems for them to
solve. In each problem say equation one person will be solving and asking question to the rest of the students in the group
while the rest will be listening, watching and answering the questions.

Collaborative learning on the other hand is a team work where students also work in groups to achieve a

particular objective. Here various aspect of the work/project are shared among them in the group, each working to achieve
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a goal, anybody in a group who fails to do his/her own part well will affect the successful completion of the protect.! For
example, in building a model of shapes; work can be distributed in such a way that a particular student may collect clay,
other water, or hoard, other mix up the materials, while the other will do the moulding that is putting the whole things in
the required shape.

Mathematics laboratory is a place where mathematical principles, ideas, facts and concepts are concretized and
demonstrated to students. It is an experimental room for teachers and students to teach and learn mathematics. Some
people think that it is only science and technology that require

Laboratory, mathematics, also, needs laboratory where materials and instruments for teaching mathematics are
built and kept. For example, solid shapes, abacus, construction instruments, weighing and measuring instruments are kept
in the laboratory to be used when the need arises. So, mathematics teachers should make sure that they make effective use
of’ their mathematics laboratory where available to help them concretize their lessons. Example, in teaching students
about properties of plane figures and shapes, this can he carried out practically in the laboratory using concrete materials
like papers. You may cut out the papers into shapes and show the students the features of those shapes.

Use of mathematical games like ludo games, throwing dice, card games, etc concretize some abstract concepts in
mathematics. For example, in teaching probabilities, the teacher can make use of these devices to help effective delivery of
his lesson. This will help the students to learn, understand and retain the various mathematical concepts to which the
games are related.

2. Conclusion

Mathematics is expected to equip the learners (students) with relevant knowledge; skills and competencies that
can enable them function effectively and become self-reliant individual. So for these to be achieved, science and
mathematics teachers should endeavour to teach this subject using the approaches discussed above in addition to the ones
they already have, in order, to effectively produce entrepreneurial students. Entrepreneurial experience in mathematics
will enthuse students’ individual skills, talents, knowledge, competencies, hence making them to be self-reliant and self-
employed which positively will help to build our nation into a giant nation, and a place full of opportunities.
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