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INTRODUCTION

In  this wunit, you shall be taken ttmgb the importance of
mathematics as a discipline and the ligagon it has for its
Curriculum.

OBJECTIVES

By the end of this unit, you should be able to
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() Tell in your own words why mathematics is importaata
discipline.

(i) Relate how mathematics is useful to an individual.

(i) Point out the wusefulness of mathéio'|m in the
environment.

(iv) Relate how mathematics aids the study science and
social science subjects.

(V) Relate the usefulness of mathematics in tecdgyohnd
industries.

3.0 MAIN CONTENT
3.1 Mathematics an Important Discipline

The fact that mathematics is an importauibject is not gainsaying.
Even an ordinary man on the streetll wagree to this fact. Indeed
mathematics is an important and necessaybject for progress in
anywhere in the world. It is a subject that carbetivorced from the

world of Technology which is a key to progress drtielopment. It has

been aptly described as the queen and servaritsaflgécts Johnson

and Rising (1972) have noted that

“... No other subject has greater application thathematics.

It is the prime instrument for understanding andebgploring

our scientific, economic, and social worl Today more than
ever before, all fields of knowledge e ardependent on
mathematics for solving problems, statintheories and
predicting outcomes. It is an indispensable toargating new
knowledge.”

Nigeria like other developing nations is makingxafsmove towards
technological development. However, any d&hle achievement in
technological development will be hampered if tbéeptial Scientists,
Engineers and Technologists are not equipped withd knowledge of
mathematics. Olorundare (1979) noted “the purdust@nce and the

gaining of an understanding of it are seriously parad if the person
concerned is not mathematically secured.” And iddeardly is there

anything for which the assistance of the subjeet (hathematics) is not
sought.

3.1.1 Mathematics in an Individual’s Life

Every individual needs some knowledge of mathersdtiday, even if
for economic survival. For example, it is necesgaryan individual to
be able to handle daily money transactions in wheels involved. He
needs to be able to read public information meaguide or instruct the
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populace; he needs to be able to budget his pdrsmoane accurately

enough to be able to make ends meet; there isakst for him to be

able to plan and calculate his purchasavhen he goes shopping to
determine his correct change.

In the aspects of professional duties, a businessop should be able to

keep simple financial accounts of his businessstations, a carpenter

should be able to use appropriate instnisn e.g. the calculation of
wood needed for specific objects; a lorai needs to know how to
measure to be able to determine length of matanedsled for various

garments, even an housewife estimates the quantibod to cook for

the household.

All  the above are possible only if ethindividual concerned is
mathematically literate to a level.

Generally, mathematics enables an inditidum reason well, and to
interact in the society with a cultivated mindtrins the reasoning

faculty, thereby helping to develop intelligendesnables an individual

to think for himself and solve his own problems.

Indeed, it will be difficult for anyone who is matmatically illiterate to

function and interact well in today’s world becasgseh an individual

will be severely handicapped.

SELF ASSESSMENT EXERCISE 1
Highlight ways in which mathematics is useful iniadividual’s life

3.1.2 Mathematics in the Environment

Through the use of mathematical knowledgean has been able to
extensively exploit and develop the physical enuinent, which has

helped to make it habitable as it is today. Fomgxe, mathematical

knowledge, aided with some knowledge of physiceftre backbone

for development in meteorological studies whiclum has made it

possible to forecast weather and have a pre-kn@®leflseasons. This

in itself has been of tremendous benefits to fasmeadustrialists and

other professionals. Fakuade (1977) has highligtitad

“The exploitation of the earth’s natural resouroashe

surface and underneath has been enhanced by the stu

and use of mathematics. The developmaeuit
transportation networks, telephone net-work andaaek
technigues as used in maximum flow, aplest path
algorithm hydraulic net-works and gas pipeline reks

has been made possible through direct applicafitimeo

processes of mathematics and mathematical knowledge
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Indeed, as you look around you, the evidence ohemaétics is all over
the environment.

3.1.3 Mathematics in Pure Science and Social Sciesc

The developments of other science subjeadwe so much to
mathematics. Any attempt to study and understaiethee subjects will

be difficult if not impossible if thefellow concerned is not
mathematically sound. In fact the heart of anyrddie theory is based

on a series of mathematically deducedinciples. For example, the
trigonometric functions has direct application lonsve motions such

as sound, light, radio, water waves etc.; hencemamyho understands
trigonometric functions and their properties witittihave any problems

in the study of wave motions. In Schools todaydsehis wishing to

study science subjects must possess aptitude finematics because it

is the basic instrument of science. Faxample, “the association
between mathematics and physics is so close aqdeine that without
mathematics, there could hardly be any substapitigdics in existence”
Fakuade (1977).

A student wishing to study chemistry needs to bk wezsed in the use

of four rules, decimals, percentages, ability te lagarithms, graphs,

direct and inverse proportions, indicestc. e At a higher level the
knowledge of calculus will also be requiredhis again calls for an
adequate knowledge of mathematics.

In a similar fashion, the study of biological saes (agricultural and

medical sciences inclusive) also requinmathematical understanding
especially the aspect of statistics, calculatodsthe use of computers

for numerical calculations and data-analysis.

Mathematics has also deeply permeated the aresxiafl sciences. For

example, it is almost impossible to maka successful study of
economics or econometrics without an adt® knowledge of
mathematics up to advanced level. Fir@ncistudies make use of
mathematics; Insurance companies use mathematicssruct life-

tables, premium tables and such like. Indeed madhiesiis the queen

and servant of all subjects.

3.1.4 Mathematics in Technology and Industries

It is a fact that Technological and Industrial depenent have voracious
appetite for mathematics. The use of theraatics permeates every
aspect of Engineering — whether in the aspectsd#arech and design
development or in its manufacturing andommercial activities. For
example:
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“In electrical engineering, the search for the ol the study of
the physical situation and the making of a matherabmodel,

the solution of the problem, generalization of sleéution and
interpretation of results all have resmur to use of
mathematics” (Fakuade 1977).

Discussing the practical values of mathematics,@glire (1977) also
highlighted some areas where mathematics has sas/eecessary tools
such as:

“The construction of bridges and sky rappers, the
harnessing of the power of water, coal, electriaitg the

atom; the effective employment of light, sound aadio,

in illumination, communication, navigationand even in
entertainment, the use of pulleys in lifting heawgights

and the advantageous employment of chemical kn@eled

in the design of materials, in the oduction of useful
forms of oil and even in medicine...”

Russians have earned a great name, and have hisshdsathe first

naton to land on the moon, but Ildt be noted that the study
construction of rockets, which enabled them tohds, tould not have

been possible without sound knowledge of mathematic

Indeed, the need and wusage of mathesnatin Technological
achievement cannot be exhausted; and it is a triliafrthe better a
mathematician an engineer is, the better an engireebecomes.

3.2 Implication for Schools Mathematics Curriculum

The afore-going discussions have some ligatons for school
mathematics curriculum in the areas of teachiragter production and
curriculum design itself.

3.2.1 Teaching Mathematics for Technological Educain

There is a general need to teach enadics for the purpose of
achieving technological development. It isot enough to present
mathematics purely as an intellectual exerciseyarse still as a series

of isolated tricks to be memorised. Rather it stdad presented in such

a way that learners would be able to see its vandsusefulness. This

can be done by teaching application of matheméatisslve everyday
life-problems. This will help to achieve the follows:

Teaching application of mathematics to related yoey life situation
and to other discipline and as a tool to solve l@mis will motivate

and
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students to learn mathematics. Teachers need te #rad majority of
students don’t learn mathematics for the pure thie— but because

they need and hope to apply it to something thgarsicularly true of
technical, technological and engineering students.

Ironically, at the initial stage of their exposticemathematics, many of
them don’t know why they are studying it, they dorknow its use — so
they feel highly disturbed about been forced torl@aeaningless terms
and jumbled figures.

Teachers should not just ask students to wakdithe distant future

before they know the use of what they are learrihgt them apply it

to solve relevant problems at their cH#pe level, this will not only
enable them to know the use of mathematics, batratstivate them to

learn it. It is not gain saying to say that a mggablem of the dislike,

negative attitude and poor performance in mathe@s&idue to lack of
motivation, knowing the use of mathematics theytavght will help to

motivate students.

Another well-known fact is that scienceubjects form the core for
technological studies and mathematics is the bawkibar all of them.

An important implication of this therefor is that the teaching
mathematics and other science subjects uldhobe presented with an
inter-disciplinary approach. This will emab other subject and
professional groups to benefit from one anothecommon criticism by

science teachers is that mathematics hégac do not place enough
emphasis on the relevance of mathematics to otligects. However,

this may be due to the fact that mathematicachiers are either not
knowledgeable in these other disciplines or theyrmt aware of their
requirements.

3.2.2 Implication for Curriculum Design

There is also the implication for the design of meatatics curriculum.

In  designing a mathematics curriculum, e thpanel should include
representation of people from disciplines thatms¢ghematics not just

educational administrators alone. Such a panelimglude teachers of

other disciplines, representatives from ustdes, Commerce,
Agricultural Industries, Financial Institutions, Echtional Researchers

and Governmental Researchers and Goveraierggencies,
mathematicians and mathematics teachers. Suctsespiedions of users

of mathematics will be able to discuss the math@mlatequirements of

one another, in order to know what tmclude in the mathematics
syllabus and how it should be taught. For exanmiptiystries would

of
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require not just a mathematician who can solve lprob, but also one
who can apply their mathematical knowledge effedyivand also able
to formulate mathematical problems from given gditwes.

Approached in this way, it will go a long way tdws®the problem of
criticism on lack of relevance, which has alwaysrbievied on the
school mathematics curriculum.

SELF-ASSESSMENT EXERCISE 2

In the light of the broad usefulness of mathematiosv should this
affect its curriculum development?

4.0 CONCLUSION

Mathematics poses as an important and useful sultiecsefulness

touches every area of human endeavokerye individual uses

mathematics, in one way or the other in daily téon; it enters other
subjects (both pure and social sciencea3 an aid to enhance
understanding and development and it efsst economic and
technological development of any nation. Whileases elegantly as a
gueen, it also bows down to serve them honoral#yndsthat important,
paramount importance should be paid to its teacairtits curriculum
development.

5.0 SUMMARY

This unit has examined mathematics as an impaoatachuseful subjects,
it also highlights:

(1) Its usefulness in an individual life

(i)  Its evidence in the environment

(i) How it enhances understanding andevelopment of
subjects

(iv) Its impact on technological development

(v)  The implication for its teaching and curriculutasign.

ANSWERS TO SELF ASSESSMENT EXERCISES
(Note that these are not detailed Answers)

SELF ASSESSMENT EXERCISE |

The following are the highlights of how knowledgenmathematics is
useful in an individual’s life:

() It enables him to be able to handle daily moneysaations

their

other
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(i)  He will be able to read public notices or infeation that are
presented in tabular form

(iif) It enables him to be able to budget his peedoncome accurately
in a way that he is able to make ends meet.

(iv)  He is able to calculate his purchases anddteta determine his
correct change when he goers shopping.

(V) Professional/housewives will be able toarryout necessary
measurements correctly in their relevant areamaed — e.g.
carpenter, tailor, etc.

SELF ASSESSMENT EXERCISE 2

In the light of the broad usefulnessf anathematics designing of
curriculum for schools should be giveparamount importance. The
panel to design such curriculum should includeesentatives from all

users of mathematics, such as industridgancial institutions,
governmental agencies, mathematicians and mathesreatucators, etc.

They should discuss aspects of mathematics usétebyarious groups,
to inform on what to include in the curriculum. @thsubject specialist
should indicate which aspect of matheosatithey need or wuse; the
period or time such should be taught and how itikhbe taught i.e.

applying mathematics to relevant areas ihich it is used during
teaching.

All the above will help to remove the problem ofkeof relevance.
Learners also will be able to see application ofhmmatics in real life.

6.0 TUTOR MARKED ASSIGNMENT

la. Discuss ways in which mathematics cad technological
development of a nation.

1b.  what suggestion will you offer for the teachofgnathematics to
enhance technological development.
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1.0 INTRODUCTION

As some one involved in mathematics — educatioau-should have

known that Mathematics occupies an important pwsith the school

curriculum; it will also not be news to you thaista subject paramount

for Industrial and Technological development of aayion; hence it's

important for any developing country. However igenerally known

that this subject is not popular among studentss pbses a challenge to

the teaching and learning of mathematics in thesct@m. In this unit

you will be exposed to some pertineissues in the teaching and
learning of mathematics.

2.0 OBJECTIVES

By the end of this unit, you should be able to

10
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[ Explain how parental attitudes affect their childseachievement
in mathematics.

. Explain how teachers’ attitude affect their studéathievement
in mathematics.

lii.  Relate how quantity and quality of teacherfeef the learning of
mathematics.

V. Discuss how pre-service and In-service aining of Teachers
affect the learning of mathematics.
Explain how textbooks and other learninhaterials affect the
teaching and learning of mathematics.
Explain how other factors such as: dednafor mathematical
learning; the structure of mathematics d arover population of
classrooms affect the teaching and learning of ema#tics.

3.0 MAIN CONTENT

3.1 Mathematics, an Important but Dreaded Subject

The importance of mathematics as a subject tHzdsg to all scientific
and technological development is of a universagéptance to all in the
field of education.

With such a universal acceptance of mathematieskay subject for

progress and development, youtoo willagréatit is a subject of
distaste to many students. Not only is it distagtef them, they also

both dread and perform poorly in it, the truthlasthas been confirmed

by a number of studies. For example, Osibodu (19@&7study noted a

regular high rate of failure at thecheol certificate level. It is not
uncommon to find students who wished tpursue Engineering,
Scientific or technological courses of studies Uaab do so because

they lack the minimum requirement in mathematist will qualify

them to pursue such courses. Definitelthere are problems in the
learning and teaching of mathematics in our classsotoday.

This is an issue of concern to all in educatiorusid; generally but

particularly to those in mathematics education.

Generally, the consistent poor performande the subject has been
attributed to such factors as negative attitudeduafents and teachers to
mathematics, lack of motivation in teashe non-availability of
instructional aids et cetera. Some of these factrsexamined below.

11
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3.1.1 Factors or Problems Relating To Attitudes

It is widely acknowledged that students’ performantmathematics is
generally poor. This has been evidenced both Barek (e.g. Osibodu

1977). and classroom experiences, even, the WesbAfExamination

Council's record for 1978 revealed thahe worst results were in
mathematics (Ojadi 1981).

However, when talking about poor performance, itdsessary to take a

look at students’ attitude towards the subject.da thing, the poor

performance in mathematics may be causkg negative attitudes
towards it as inability to do mathematics and iond) it seem to go
togetherNeale, (1969¥ound out that attitude and achievement have a
reciprocal effect in their relationship in thattaite affects achievement

and achievement affects attitude. Hence in thisaegou will be taken

through factors relating to attitudes and achiev@rmemathematics.

3.1.2 Parental Attitude and Students Achievement in
Mathematics

It is a matter of fact that student’s attitude todgamathematics is not
solely developed at school, but the home backgralswl contributes to
the student’s performance and attitudes in mathemathis can happen
through any of the following:

() Parental encouragement or discouragement
(i)  What parents expect their child’s performanacde?
(i)  Parent’s own attitude towards the subject.

Various studies have borne evidence to these fictexample, in a

survey by Ale (1984); some students egatically stated that their
parents discouraged them by saying mathematiast i@measy subject

for their family. Also Poffenberger and Norton (1959) found that
students attitude towards mathematics were retatedw they rated

their father's attitude towards mathematicas well as the level of
achievement which their parents expected of them.

These findings show that there is aedh for parents to help their
children through their own positive attitude andgrhexpectation from
them in mathematics.

12
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3.1.3 Teachers Attitude and Achievement in Mathemats

The influence of a teachers attitudeowdrd any subject, (but
particularly mathematics) on that of histudents cannot be over-
emphasized. According to Wiseman (1970)...

“Teacher attitude is one of the most powerful ferceaffecting

pupil’'s progress”.

Banks (1964) suggested that:

“Teacher’s attitude and effectiveness in
mathematics may be the prime determinants

of students’ attitudes and performance in the
subject”

These are basic facts; for if a teachhimself fears and dislikes
mathematics if he does not feel comfortable abeathing it, if all he

can do is a rote manipulation of peols, instead of teaching his
students to understand, he cannot buansmit, this negative
mathematical traits to his students. Is therefore necessary for
mathematics teacher to have a positive attitudartdsvmathematics in

order to help his students do the same.

SELF ASSESSMENT EXERCISE 1

(a) State the relationship between attitudend achievement in
mathematics.

(b) In what ways can parents’ attitude towards madtics affect the
child’s performance in mathematics?

3.2 Teachers and Teaching Factors'1

As you would have known, the role ofeachers in any educational
enterprise cannot be brushed aside. Accordindkege (1974)..

Teachers are the hubs of any educdtiosgstem upon their
number, their quality and devotion depend the ssxoéany

educational system”. While this is true of all ddines, it is

particularly true of mathematics as aiscigline. The teacher
factor in the teaching and learning ahathematics shall be
examined next.

13
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3.2.1 The Quantity and Quality of Mathematic Teaches

A major problem facing the teaching and learningnathematics today

is lack of enough teachers to handtke subject particularly at the
secondary level. This is even made worsehe&shumber of schools
increases, as well as number of pupils in schdgart from this there

is also a demand for mathematicians in Industndl@ommercial set

ups. This shortage in the number of mathematiahtra has led to

borrowing teachers who are specialists wmther disciplines like
chemistry, physics, economics, engineering ettedch mathematics. In

many cases such borrowed teachers are not prafiesseachers i.e.

they are not trained teachers.

Hence they Ilack both the adequate kedgeé (since they are not
mathematics specialists) and the teachingethods required to teach
mathematics effectively.

Usually too, such teachers avoid the teachingmtsowhich they find

difficult to handle. In essence, it means that skopply of qualified
teachers leads to mathematics teaching been haogliedompetent
hands who in turn can only produce poorly bred ewmtitics students.
The student therefore becomes a victim of poortiegc

This trend confirms the assertion Bgkuade (1973}hat “A shortage

of suitably qualified teaching staff will result poor teaching which

invariably will result in a productionof another generation of poor
students”.

The few qualified mathematics teachers are alsetli®sa number of

problems. In some cases such teachers are noaftdilable for the

teaching of mathematics alone. This Isecause; they may also be
required to teach certain other subjects like ptsyanother subject in

which there is usually shortage of teachers. Nwéin many cases

teachers of mathematics are usually also qualifigdach physics too.

Such teachers are usually bogged down by manydseobteaching for

which they are not compensated. On the other femedhe problems of
teachers who lack devotion to their duties?

They do not show interest on how thesan be effective in their
teaching. They do not plan their lessons, and vihey do it is usually

for the purpose of inspection; they do not careualbising appropriate

methods of teaching, nor do they bother to usentegaids. Many

times they don’t aspire to cover the mathematidalsys specified by

the curriculum.

14
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Because of the ways these set of teachers harediibjects, many

students develop negative attitude towards mathespat addition to

performing poorly in it. Surely you toocan add to this list
experiences.

3.2.2 Pre-Service and In-Service Training of Mathertics
Teachers

If mathematics teaching is to be effective, thegervice training of

teachers must be very sound, while they also reéd exposed to in-
service training at regular intervals. é&f#h teacher preparation is in
adequate it will lead to teaching failure in thassroom; this is an area

that needs to be improved upon. Fakua{E977) pointed out that
“Education authorities at all levels — nationadtstand local, have not

paid adequate attention to the trainingf teachers of science and
mathematics”.

In this regards, exposure to mathematicabntents seems to be in
adequate; the aspect of methodology has always/egtkess attention.

The idea is that the contents required more rigogass, So it is given

greater attention, while the methodology, whicdéemed easier to pass
receive less attention.

Mathematics methodology should be givenorem time than is being
done presently. This is to allow time for studexatdhers to be taken

through the syllabus of secondary/primary levelgrgtthey will teach.

They need to be thoroughly familiar with the comsde able to handle

all the topics with ease, as well as knowing th&t B&ategies to be used

in handling the various topics in the syllabus. tAkse should be done

before they go out for practical teaching. Suclaited preparation is

not being done at the moment, and it is not uncomtadind trained

teachers not having understanding of the topids beteach very well.

This usually means that he has to learn themussally under a tense
atmosphere, before going to teach such topics. &tk confidence of

the subject matter; he may try to dodge questimm Students while
teaching. On the other hand, if the teacher cadgisotpline himself to

learn those topics, he avoids teaching themrbigting them in the
syllabus. Definitely students under such teachannot be helped to
either enjoy mathematics or perform well in it.
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Another aspect of teacher preparation is the neethfservice training

of mathematics teachers; this will enablithem to keep abreast of
development in teaching strategies, and motivatidegices towards

helping students to learn mathematics. Atresent, this aspect is not
being taking seriously and education authoritiesdri® work towards
encouraging teachers to go for in-service trairifogh time to time.

SELF ASSESSMENT EXERCISE 2

How does lack of trained teachers or their inadeyadfect the teaching
and learning of mathematics?

3.3 Textbooks and Other Learning Materials

The mathematics textbook is a basic tool in thehtizay and learning of
mathematics. In most cases, it is the main resauaterial, being used

as a guide in the teaching programmeSince this is the case, it
important that mathematics text be of a good stahtheat can enhance

the teaching and learning of mathematic’hank God that in recent
years, mathematics textbooks written byigedous authors are now
available unlike in the past when foreign authdesdbooks dominated

the market.

This is a development in the right direction; hoeea number of these

textbooks are not accompanied by Teachers guidae®d them are not

presented in such a way that studemtan read and understand by
themselves; sometimes too the language used smptified enough

nor are the sequences easy for students to foltasvimportant that

students should be able to read and understanc&ematittal concepts

even when the teacher is not around.

Frequent changes of textbooks recommended by selutiobrities also
present its own problems. Apart from the fact thiierent authors have
their own style of writing which places differergrdand on the logical
thought of students; it also places financial baorde parents who have

to buy different textbooks at short intervals bessaaf such changes.

Apart from textbooks, mathematics lesson neede terbiched with

teaching aids like concrete materials, pictudesponstrations etc. to

help student's comprehension. Unfortunatelguch are usually not
available either due to teacher’s indifferencews tb lack of fund to

provide for such environment. This furthecomplicates things for
students who have always complained that mathesniatioo abstract.
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3.4 Other Factors

A number of other factors, which present problemthe teaching and
learning of mathematics, include the following:

3.4.1 Cognitive Demand for Mathematics Learning

By its nature, mathematics requires thatudents be able to think
through and get a lot to practice isolving problems, this calls for
concentration and involves spending time on thégfahe students.

Many students are not prepared to make this seesio they are easily
discouraged with learning mathematics.

3.4.2 The Structure of Mathematics

The structure of mathematics is such that the quede be learnt are
built one on the other and are interdependent. &léme understanding

of concepts at one level depends on the complatiohunderstanding of
concepts on topics at the lower level.

Therefore, when a syllabus at lower level (saySl)Ss not completed,

or not properly understood by students, it willdenthe understanding

of what is to be learnt at a highdevel e.g. S.S. level. A notable
occurrence in  schools however is that imany cases, mathematics
syllabus of a particular class are not completédeedue to lack of

time or through a teacher deliberatelgvoiding some topics that he
himself is not comfortable with. In addition, maofythe topics covered

are not properly understood by learners. This eseptoblems for them

at the next level of learning.

3.4.3 Over-Population of Classrooms

Mathematical learning and teaching requires giwmtjvidual attention

to learners, as one learner’s problems to comprehey be different to

another. In the past such assistanceuldcoeasily be offered because
classroom population was sizable, usually betwéear2l 30 students in

a class. Since the launching of Universal Primatydation (UPE) in

the seventies, however, school enrolmergsared up, and classroom
population doubled or tripled. With abou60 to 70 students in a
classroom, it becomes unpracticable toferof individual assistance to
students, and they have to make do with what theyassimilate during

the general teaching.
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4.0 CONCLUSION

Mathematics as a subject has been acclaimed tergenaportant both

to the understanding of other subjecend to the economic and
technological development of any nation. Ironicaillys a subject that is

most dreaded by many students and in which mas$teoh perform

poorly. A number of factors are responsible fosthi

Attention need to be paid to such tde by all concerned with
education with a view to breaking the barrier ratiihg against both

student interest and their satisfactory performande This in turn will

help to move the country forward.

5.0 SUMMARY

In this unit, the major problems confronting thadieing and learning of
mathematics has been highlighted. These include:

(1) Problems relating to attitudes — parental and teaattitudes as
they affect achievement in mathematics.

(i)  The quantity and quality of mathematics teashere-service and
in-service training of mathematics teachers.

(i)  Text books and other learning equipment and

(iv)  Other factors which include
- the demand of mathematics
- the structure of mathematics and problems brougbtia

by over-population in the classrooms.

ANSWERS TO SELF ASSESSMENT EXERCISE
SELF ASSESSMENT EXERCISE 1

(&) Attitude and achievement are related in such atiat/they have
a reciprocal effect on each other, i.e. attitudeca$ achievement
and achievement affect attitude.

(b) Parental attitude towards mathematican c affect the child’s
performance in mathematics in the following ways.

(1) Parental expectation i.e. what parentspeek the child's
performance to be will affect how the child actyglerforms

(i)  Whether a child is encouraged or discourageeards learning
mathematics.

(i)  The attitude of parents themselves towardshmmatics.
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SELF ASSESSEMENT 2

Lack of trained teachers or their inadequacy adféue teaching and
learning of mathematics in the following ways:

(1) Teachers who are not specialist in mathematicsaree times
borrowed to teach mathematics.

(i)  They may lack adequate knowledge of mathersaind so may
not have much to offer the students.

(i)  They lack the methodology of teaching mathdéicsg

(iv) Some of them avoid the teaching offfiailt topics in the
syllabus, this create problems for students irrthiire learning
since understanding of one concept magpend on the
understanding of another one learnt before it.

(v)  All these usually result in breeding of studewho are weak in
understanding mathematics.

6.0 TUTOR MARKED ASSIGNMENT

1. Discuss how the following affect the teachirand learning of

mathematics.

(1) Pre-service and In-service training of tmeanatics
teachers.

(i)  Quantity and Quality of mathematics teachers.

2. How may the following create problems to mathenadtieaching

and learning in the classroom?

0] Lack of good textbooks and other learning matsr
(i)  The structure of mathematics

(i)  Over population of classrooms.
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1.0 INTRODUCTION

In this unit, you will be exposed to the goals aigectives of teaching
mathematics at the primary and secondary schadatsimhportant that

every teacher understands the reasons whg subject he teaches is
included in the curriculum. This will n&le him teach in the right
direction towards the achievement of the objectiféss among other

things is the reason why the unit has significaocgou as a teacher.

Enjoy your reading as you go through the unit.

2.0 OBJECTIVES
By the end of this unit, you should be able to

(1) State the purposes of listing subjects in the sotuwwiculum

(i)  Highlight the importance of stating objectives

(i)  Enumerate factors that influence selectiorobjectives

(iv)  State the objectives of teaching mathematidhea primary and
secondary levels
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(v)  Relate how mathematics can help to achievé\titeonal goals of
education.
3.0 MAIN CONTENT

3.1 The Purpose of Listing Subject in the School Currialum

When a subject of study is included in a schooticulum, there is a
desirable contribution it is expected to make; hiotthe society for

which the curriculum is prepared and tthe learners end product
behavior. It is not just for the purpogkatlearners should pass the
subject. The above implies that there are goatdbjactives for any such

subject listed in the curriculum including matheiogt

This Nation has objectives for the teaching of reathtics in all levels
of her schools. However the concern dofis wunit is to look at the
objectives of teaching mathematics at the primay secondary levels.

By way of simple definition, subject curriculum ebjive refers to the

specific statements of the purpose afaching the particular subject.
Usually when an educational programme [®ing planned, the
objectives should first be clearly defined befooeng on to identify the
contents of the programme.

3.2 The Importance of Stating Objectives
It is important to state the objectives for thddaling reasons:

() Statement of objectives will guide in determinihg task, or the
contents (in our case - the mathematicmntents) needed
accomplish the objectives

(i) It will guide the teacher to channehis teaching in the

right
direction

(i) 1t will guide in evaluating the progress dfe learners that are
undertaking the programme.

SELF ASSESSMENT EXERCISE 1

Why is it important to state objectives when plaignan educational
programme?

3.3 Factors That Influence the Selection of Educational
Objectives
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Selection of goals and objectives for a curricullgsign is never done
without considering the needs, problems and aspiraf the people or

the society for whom it is being designed. and @ijaes such as: what

are the major needs and problems of this societyegpresent time are
usually asked. With respect to mathematics thetmureasked are which

of the problems or needs can mathematics be ussdtite@ss or solved

and in what ways can mathematics be taught to addhese needs and
problems?

Also, pertaining to the individuals in the sociétgat will go through the

course i.e. the learners, the questions asked\#rat are the needs of

the learners? In what ways can mathematics heipetet the various

needs of the Ilearners? By exposing thearner to the mathematics
curriculum of the schools, can he make a succelpgiiod); and become

useful to himself and to the nation at large?

As a mathematics educator and a teacher of matlesnabu need to be

conversant with the objectives of teaching mathesait the various

levels of the Nigerian educational systenand particularly at the
primary and secondary levels. This will assist you to channel your

mathematical teachings in the right direction aritlaiso enable you to

improve your skill in the teaching of the subject.

In the following sections, the objectives of teathmathematics in the
Nigerian primary and secondary levels of educasioall be discussed.
Efforts shall also be made to spell out how thewdedge of the subject
can help in achieving these objectives.

SELF ASSESSMENT EXERCISE 2

What are the factors that influence the selectioBducational
objectives?

3.4 Objectives of Mathematics education at the primaryevel

In practice, the national objectives oéducation is wusually first
identified; then the specific objective®f a curriculum will then be
identified from it. The national objedy of primary education in
Nigeria as contained in the National policy on Eatian of 1998 as

follows:

3.4.1 General Objectives of Primary Education
(@) The inculcation of permanent literacy and nuaogy and the

ability to communicate effectively.
(b)  The laying of a sound basis for scientific aeffiective thinking;
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(c) Citizenship education as a basis for effegtiagticipation in, and
contribution to the life of the society.

(d)  Character and moral training, and the develogroésound
attitudes

(e) Developing in the child the ability to adaptiis changing
environment

M Giving the child opportunities for developing maugttive skills
that will enable him to function effectively in tlseciety within
the limits of his capacity;

(9) Providing basis for further educational advancemetuding
preparation for trades and crafts of the locality.

From the above general objectives, Abimbade A. %) @@rived a list
of objectives of mathematics teaching ithe primary school,
include the following:

(i)  To provide the child with the necessary basic skillinnumeracy

(i)  To expose the child to ways of applying these skdlsolve
problems.

(i)  To provide the child with the basic maniputat skills useful in
ordinary life

(iv) To provide the child with the basic skills limgical thinking.

(v)  Tointroduce the child to the basic conceptsptial relationship
and

(vi)  Tointroduce the child to the basic skillsretord keeping and all
aspects of accounting.

3.4 The General Objectives of Secondary Education

The objectives of secondary schools educationtatedsin section 4,
item 18, of the National Policy of Education addals:

(a) to provide an increasing number of primary schagdils with
the opportunity for education of a higher qualityespective of
sex, or social, religious and ethnic background.

(b)  To diversify its curriculum to cater for the difsrces in talents,
opportunities and roles possessed by or opetutiests after
their secondary school course.

(c)  To equip students to live effectively in our modege of science
and technology

(d)  To develop and project Nigerian culture, art amtjleage as well
as the world’s cultural heritage.

(e) To raise a generation of people who can thinkHentselves,
respect the views and feelings of others, respectlignity of
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labour and appreciate those values gpdcif under our broad
national aims and live as good citizens

)] To foster Nigerian unity with an emphasis on thenpwn ties
that unites us in our diversity.

(@) Toinspire its students with a desire for achievenaad self-
improvement both at school and in later life.

In order to achieve the above statedms; educational experts put
together subject curricula in differentubgcts including that of
mathematics (General and further mathemiaticat both Junior and
Senior Secondary School levels.

As stated earlier, subject curriculum objectivdsn®to the statements

of the purpose of teaching that paldcu subject. Note that the
statements of objectives should first and forerbestione whenever a

subject curriculum is being designed.

In line with the above procedure, th®athematics Association of
Nigeria (MAN) at the Benin conference of 1977 ded\the following
objectives of teaching mathematics at the secondagy:

(2) To generate interest in mathematicsd ato provide a solid
foundation for everyday living

(2) To develop computational skills

3) To foster the desire and ability to be accutate degree relevant
to the problems at hand.

(4) To develop precise, logical and abstract tmgki

(5) To develop the ability to recognize problemd smsolve them
with related mathematical knowledge.

(6) To provide necessary mathematical bamkgyd for further
education and

(7)  To stimulate and encourage creativity

On page 16 of the policy, it is het stated that the broad aim of
secondary education should be:

(1) Preparation for useful living within the societydan
(i)  Preparation for higher education.

Indeed, these stated broad aims can be regardad asmmary for

educational goals at both primary and secondasldesf education.

The first of the two aims caters for the interédshose who cannot go

on to tertiary institution, while the second catenrsthose who have

opportunity to proceed on the educational laddéndgber studies. How

then can mathematics help in achievithese two broad aims of
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education? The relevance of mathematics in aclgetiese two aims
shall be examined in turns:
3.5 The Role of Mathematics in the Broad Educational Gals

() Preparation of learners for useful living

This goal also tallies with the utilitarian goalmahthematics; and indeed
mathematics is a subject of immense lityuti to living. The basic
mathematical concepts to which children are expesely in school are

such that will be useful in any adult life. Thicindes the concept of

addition, subtraction, multiplication, and divisjiameighing, measuring,

selling and buying. These basic mathematical cdsdegve tremendous
practical usefulness in life. For example everyneeds to make use of
numbers in one way or the other; will need to meaguone form or

the other and should be able to read and integheetentary statistical
information. In specific terms, knowledge in thésesic mathematical
processes will enable an individual,

(1) To accurately budget his earnings

(i)  To calculate his purchases correctly when he goegpsng, and
be able to determine his correct change. i.e. baldibe able to
handle money transaction in buying and selling gsses.

(i)  to use numbers in different situations sushrmameasurement of
length, area, volume, time, skeptic fanstance in measuring
amount of materials needed for e.g. bed sheetlaritey or as in
carpentry to be able to calculate amount of woaztled to make
e.g. book shelves or even to be able to calcutatuat of raw
food to purchase for the family etc.

Mathematics as a subject is very useful in incuiggathe spirit of
economy in learners, thereby checking economicevas¢veryday life.
The concepts of estimation and approximation wallegong way to do
this; for instance, a housewife who is able toecily estimate amount
of materials needed for children clothing; or gpesater who is able to
estimate amount of roofing irons needed to roofiifding etc will help
to check wastage of resources.

Mathematics also teaches economy of time, mon@gapand even

thought for instance, a student who learns toidiste time allocated in

examination over the questions to be answeredirmgykeconomical in

use of time during examination; or an individualonk able to budget

his earning will be economical in his spending. $gia and notations

used in expressing mathematical ideas makes foroeep in language

and thought, and all these will develope thart of economical living
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(which in turn is a necessary condition for a haldjgy which is a by-
product of mathematical learning.

Mathematical languages used in presentimgathematical ideas
usually concise, or in form of symbolic representatind well-defined

terms which all make for precision in coomication. The study of
mathematics will enable its student develop thettwdlelarity, brevity,

accuracy and precision in their expression. Inystfdogics, validity of

conclusions usually depends on the wglidiand consistency of the
assumptions and definitions; this in turn will elealearners to develop

ability to reason logically; logical reasoning urrt will generate a spirit

of understanding and will help to eliminate civdts and conflicts in

our society.

The study of mathematics requires an individugddosonally sit at it

frequently and figuring the ideas out alone — it develop the habit

of self-education in the learner. Problem solviminherent in the study

of mathematics, and success in problewvirgp efforts makes the
learner become more confident — hence learnerslesélop the habit

of self-confidence as they study the subject. Mathtecs demands hard

work from its learners, hence the study of thigesctowill help to breed
hardworking citizen that are very much needed i ¢buntry today. Put
together, these latest points go to wshahat mathematics has the
potential of character building in its learnersiamly then, the study of
mathematics as a subject has much dontribute in preparing an
individual for a useful living in the society.

(i)  Preparation for Higher Education

Generally speaking, the foundation of mathemakoahlledge laid in

the primary school should adequately pqulearners for secondary
school mathematics. Similarly any student wishmgroceed to higher

institution today must be well groundedh secondary school
mathematics. This is because, in the words of Mleakamuel, an ex-
Governor of Imo State “I cannot thinlof anything for which the
assistance of the discipline (i.e. mathties) is not sought.” More
specifically, however, anyone who wants to pursuestience subjects

and certain social science subjects mus well equipped with
secondary school mathematics. For examptmnsider the case of
Physics; it has been noted that nohemt subject is as close
mathematics as physics hence anyone who wishésdyp ghysics in

higher institution must have a good grade in matters otherwise he

will not be able to study physics with confidendegood knowledge of
mathematics is also required for the study of clsamiiparticularly a

learner may not be able to make a head way in drgghnic and physical
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chemistry without an adequate basic kedgé of calculus and
mathematical analysis.

It has also become necessary to be knowledgeabhtatinematics to be
able to forge ahead in the study of Biology, esgcfor the study of
Biophysics and Biochemistry which are branchesiofdgyy.

Without exaggeration, mathematics is highly esséfdr the study of
Engineering. In fact, it is considered to be thenidation of engineering;

hence a good grade in mathematics is usually redjdar admission

into engineering courses. Aspects of mgiing studies include
estimating, designing, surveying, leveling, constian etc. and in all

these, application of mathematics is usually cdited

Application of mathematics is also called for ie gtudy of agriculture

where study activities includes measuringgea of land, or just land
measurement, calculating average investmeanrt expenditure, cost of
labour, manure rate, seed rate etc. All these ¢dywell executed

without a good background of secondary school nmatties.

Knowledge of mathematics is also essential to smdgy social science
subjects. For example the use of mathematical rdsttmstudy and
practice economics is on the increase such tehit longer possible
today to study economics without a good backgrannmdathematics.
The same is becoming true of Political SciencecRslpgy, Sociology,
Business Administration, Accounting and Banking &ihthnce. Hence
for anyone to be able to study any of these subjeith confidence a
good background of secondary school mathematiecsaded.

From the foregoing, it is quite clear that matheosadit both primary
and secondary levels have relevance dchieving the Nigerian
educational goals.

4.0 CONCLUSION

Mathematics as a subject in the School Curriculasdontributions to

make towards achieving the national goals and tilsgscof education in

Nigerian. It has roles to play in the preparatibmdividual for useful

living in the society, and/or in prejpgr him for higher education.
However, attention should be paid to ecqhte preparation, and
motivation of teachers who will implement the maitiaics curriculum.

For, as noted by Lassa (1984) “no matter how gbedrathematics is, if

you do not have well qualified, trained and motdeateachers, we may

not achieve our goal”
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5.0 SUMMARY
The following are the highlights of the issues teelan this unit:

(1) The purpose of listing subjects in the school cuttim

(i)  The importance of stating objectives

(i)  Factors that influence selection of objecsve

(iv)  Objectives of teaching mathematics at the priyrand secondary
levels

(V) The role of mathematics in the Ilokoaaims of educational
objectives which includes
(a) Preparation of learners for useful living
(b)  Preparation of learners for higher education

ANSWER TO SELF ASSESSMENT EXERCISE

SELF ASSESSMENT EXERCISE 1

Why it is important to state objectivesvhen planning
educational
programmes.

It is important to state the objectives for thddwling reasons

() Statement of objectives will guide in determinihg task or the
contents needed to accomplish the objectives.
(i) It will guide the teacher to channehis teaching in the
right
direction.
(ii) It will guide in educating the progress oftlearners that are
undertaking the programme.

SELF ASSESMENT EXERCISE 2

Factors that influence the selection of Educatiatgectives.
Selection of goals and objectives for a curricullesign is never done
without considering the needs, problem and aspimaif the people or
the society for whom it is being designed.

Questions such as: what are the majoeeds and problems of this
society at the present time are usually asked?

Also, pertaining to the individuals in the sociétgt will go through the
course i.e. learners, the question asked with otspanathematics, is
which of the problems or needs can mathematicsbd to address or



30



MED 815 INSTRUCTIONAL TECHINIQUEAND METHODS IN SCHOOLS
MATHEMATICS

solve? Also, in what ways can mathematid®e taught to be able
address those needs and problems?

6.0 TUTOR MARKED ASSIGNMENT

(1) The whole aims of Educational Objectivean be summarised
under the two Primary and Secondary cational levels
Highlight:

(a) State the summarised two objectives.
(b)  Discuss ways in which mathematics can helgtoeve
those two summarised aims.
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1.0 INTRODUCTION

In this unit, you shall be exposed to how to plkeaching activities

through the writing of the Scheme of Work, the WRI&n and the daily

Lesson plan. They are so important teaching activities that they
cannot be simply brushed aside. Hence, read withpan mind and

enjoy your reading.

2.0 OBJECTIVES

By the end of this unit, you should be able to

(1) Enumerate thedifferent types of planning for teaghactivities

(i)  Relate the meaning and importance of schemeark, unit plan
and daily lesson plan.

(i) List the main features of a unit plan and tera standard unit
plan.

(iv) list the main features of daily lesson plandavrite a good lesson
plan.
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3.0 MAIN CONTENT
3.1 The Need to Plan

The importance of planning in any human endeavomeer be over-
emphasized. If success is to be achieved in amgymige undertaken,
planning is essential. There is truth in the sayira to fail to plan is
tantamount to planning to fail. On the other hawmd planned is half
finished This is equally true in the teaching a@arhing enterprise, just

as it is in other professions; For example, a lawyi# plan well ahead
before he goes to court to defend; an engineerdvoave prepared a
well-planned course of action before carrying aatwork, in the same
way, a mathematics teacher who does not wantltenfast plan a well-
defined course of action for carrying out his teagtassignment. This
includes course planning or scheme of work; Urahping, daily lesson
plannings and even plans for evaluation. This wilitexpose you to

how to go about such plannings.

3.2 Types of Planning for Teaching Activities

There are different types and stages atademic or instructional
planning. The first stage is that o€urriculum development, this s
usually done by a team of Curriculurexperts for a particular
programme or course. When this is hdndelown, further work of
breaking it down into learning units is done by Wiagious authorities

concerned.

When a curriculum is broken down intéist of topics that students
should study in a particular subject ithe particular course or
programme, this is called the syllabus.

This may further be broken down into yearly plahisTis usually done

by the wvarious educational controlling diss for schools under her
supervision, the Local Education Authorities foh8als in her Local

Government or the Ministry of Educatiofor Schools under her
supervision.

Following this, the next stage is to break thedsgurther and organize

them into Scheme of Work, Unit Plans, and Dails@splans. This is
essentially the work of the teachersndait is a stage where their
professional expertise is challenged.
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3.3 The Scheme of Work

At this stage, the mathematical topics for the yeiiroe broken down

into termly plans i.e. each year's workvil be broken into three to
correspond to the three terms in a year. Each sewaiks will further

be broken into the number of weeks in the terms Thpresents the

amount of work to be covered in each of the term.

If well prepared, the Scheme of Work has the foitaypvadvantages:

(1) It helps the Teacher to arrange thermts work in logical
sequence.

(i) It enables the Teacher to distributee thterm’s and hence the
year’s work evenly, thus making him avoid unnecgseash and
repetition.

(i) This represents a plan of action that willedale him to plan ahead
the suitable materials he will need anchake necessary
preparation before each topic is due for teaching.

(iv)  If the Teacher is transferred, a well prepasatheme of Work
will enable the in-coming Teacher to know what haen done
and where he is to begin his own work.

SELF ASSESSMENT EXERCISE |

What do you understand by a Scheme of Work?
What are four advantages of planning the Schenvgark?

3.4 The Unit Plan

The Unit Plan is the mid-way stage between the ®ehef Work and

daily Lesson plan. It is made up of a set of relddarning experiences,

obtained from the breakdown of a mathematical thexmecept or topic

into units of different lessons. The sdens are then organized and
Grouped together for teaching purposes. A unit fdasons may last for

one week or more.

3.4.1 Format of a Unit Plan
Essentially, a Unit Plan must contain the following

(1) The subject

(2)  The topic of the unit

(3) The class for which the unit is being planned
(4) Objectives of the unit

(5) Entry behavior
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This refers to the previous knowledge that learharge which may be
useful in the new concept to be learnt. It helgstdacher to know
where to begin the new concept with learners.

(6) Delineating the area of the unit to be coveneglach lesson. A
guideline to the teacher is to teach one concegptiate or teach
to achieve one objective in one lesson or the amaiwvork that
can be covered in one class period of 35 to 40 tesu

(7) Identification of methods and teaching aidside; this makes it
easy to plan for the daily lessons.

3.4.2 Sample Unit Plan

Subject: Mathematics
Class: Primary 5
Unit Title:  Percentages
Duration: 2 weeks
Sub-unit Titles: (1) Meaning of percentage
(2) Addition and subtraction of percentage
(3) Changing percentages to simple fraction
(4) Changing fractions to percentages
(5) Finding percentages of numbers and quantities
(6) Expressing one quantity as a percentage of the
other

Entry Behavior

(1) The learners have studied fractions;
(i)  They can reduce fractions to their lowest term
(i) They have also studied decimals

Unit Objectives: - At the end of the Unit, the learners should be &ble

(1) Explain the meaning of percentage

(2) Add and Subtract in percentages

(3) Change percentages to fractions and vice-versa.
(4) Find percentages of numbers and quantities.

(5) Express one quantity as a percentage of thex oth

Contents of the Unit
(1) Meaning of percentage

— Another type of fraction always having 100 asaaminator.
— Using sections of 100-square chart to represemeptages
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(2) Comparing fractions, decimals and percentages
— Changing percentages to simple fractions
— Changing fractions to percentages
— Changing decimals to percentages
— Changing percentages to decimal

— Building a table of equivalents irfractions, decimals

and
percentages e.g.

Fractions Decimals Percentages
1 1 100%
¥ RS} 50%
Y 75 75%
Ya .25 25% etc

(3) Addition and Subtraction of Percentages:
E.g. If 55% of learners in a class are boys, wikeatgntage
are girls?
— In a Census results of a village, 25% are childd®&% are
women, and what percentage are men?

(4) Finding percentages of numbers and quantities

- Percentages of numbers e.g. 40% of 200

- Percentages of money, weight and length, meastces

E.Q. 25% of N20:00
12v2% of 2Kg
50% of 30m

- Simple problems involving percentages.g. e attendance
school, church or mosque; percentage of area cedigy a
building etc.

(5) Expressing one quantity as a percentage of the othe
e.g. — What percentage is 45 of 60 or what pergent& 60 is 45?
- What percentage of 2km is 500m.?

Methods and activities

Using appropriate questions, and relevaekplanation, the teacher
should lead learners to understand the basicsroéptages. He should

guide the class discussion in the right directmmards the achievement

of the objectives on the concept of percentages

Instructional Materials
Large copy of 100-square chart; and smaller sipgesdor learners to

use in their groups, and for individual learnersBN- Learners can be
guided to make individual copies.)
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Evaluation

The Unit Learners should be able to solve the ¥alg problems and
other similar ones.

(1)

3)

Using 100-squared charts represent thdlowimg numbers on
them: use different colours or shading for each lvem

11 (i) 15 (i) 1 (v) 005(v) 0.02
100 100 10

Copy and Complete the following table

Fraction with | Decimals | Percentages
Fractions Denominator
In its Lowest terms | of 100
Example 3/5 60 0.60 60%
100
1 5 50
10 100
2 3 0.15
20
3 2 8
25 100
4 4 80
5 100
5 7 0.7
10
(4) Find the values of the following:-

(5)

(1) 5% of 100 (i) 35% of 80
(i) A farmer has 300 fowls and sell 60% of themow many
does he have left?
The area of a school compound is éctdres, 30% of this
occupied by buildings, how many hectares are niiit tyoon.

SELF ASSESSMENT EXERCISE 2

(i)
(ii)

What is the meaning of a Unit Plan?
Write down the format (or features) of a URitan
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3.5 The Lesson Plan

This is the most important and challenging aspétte planning for the
teacher. This is because, with a well-preparedrtesste, the teacher

can go into the teaching activities with a sensgeaurity — having

prepared the contents, the strategy, the instmaitimaterials and the

evaluation of the lesson. There are different modélesson plans, but

each of them must contain some bastements. The following are
essential features of a lesson plan.

(1) The subject

(i)  The topic to teach

(i)  The class must be indicated

(iv)  The duration of the lesson

(v)  Entry behavior of the learners

(vi) Instructional objectives must be stated

(vii) The instructional aids to use if any

(vii) The Contents It is important that the Teacher stea

the
contents he is going to teach for he cannot tetiehtevely if he
himself is not familiar or master the contents.
In developing the lesson plans, he should ensaietlie contents
is sequentially developed, and should indicate bathteacher
and the learner’s activities in the course of #sson.

(ix)  Evaluation: The lesson plan should include the question tli&t w
be used to evaluation the lesson.

3.5.1 Example of a Lesson Plan

Subject: - Mathematics
Topic: - Percentages
Class: - Primary 5
Duration: - 35 Minutes

Instructional Objectives: -At the end of the lesson, learners should be
able to

()Explain the meaning of a percentage
(ilRepresent percentage fraction on a 100-squaae.c
(ii)Rewrite fractions and decimals in percentages

Entry Behavior: - The learners have studied fractions, and decimals

Instructional Aids: - (i) A Large 100-square chart for the Teacher to
hang on the board where all learners can see it.
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Smaller size of 100-square chart for the learr(@tsese could be jointly
produced by the teacher and learners before teerigs

Procedure
Step I:- Meaning of Percentage

Explain to the learners that percentage is anayper of fractions. Just

like fraction and decimals, it is wusedo represent parts of a whole;
however, percentage always has 100 as its denarninat

For example: 2/100 means 2 out of 100, and is called 2 perceat.

percent is written as 2 p.c. for short or as 2%

Now ask the class — have you come across numbétemin percent

before — Let them respond:

They may likely recall that examinatiormarks are usually given in
percentages. You can listen to other similar resps®.g. bank also

gives interest on savings in percentages e.g. 48#%wIThis is to let

them know the use of percentage in real life.

Step Il: - Hang the Large size 100-square chart on the board.
Ask them to make a quick count of the squaresbetassured it is 100.

(1) Next shade two of the squares in say blue colaam #sk them
How many squares are shaded:-
Their response:- two
How many squares are there altogether?
One hundred.
So we have shaded ‘two out of hundred’
This can be written as 2/100 in fraction
It can be written as 0.02 in decimal
And it can be written as 2% in percentage

(i) Shade another set of squares in another spkay 15 squares in
red
Then ask the class
How many squares are now shaded out of hundred
Answer 15 out of hundred
How can | write it as a fraction?
Accept correct answer of 15/100 as a fraction
In a similar way ask for other representations
l.e. = 0.15 as decimal
= 15% as percentage
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Step llI:- Shade the following one at a time and as you shadehkstnt
write the shaded portions in fractionglecimals and
percentages.

(i) Shade 9, 12, and 22 respectively.

Go round to see how each learner fares, and réwdigmwhere needed
Step IV: - Evaluation

Distribute the 100-square charts to each learngietrthem attempt the
following exercises.

1. On your chart, shade the following number of sgsiare
(i3 (i) 20 (i) 18 (iv) 25
Then write them down as
(i) Fractions (i) Decimals (iii) Percentages

2. Rewrite the following numbers as percentages
@ @O 16 (i) 63 (i) 4  (v) 5
100 100 10 10
v) 1
10
(b) (@) 0.35 (ii) 0.75 (iii) 0.07 (iv) 0.03
(v) 0.09

ANSWERS TO SELF ASSESSMENT EXERCISE 1

The Scheme of Work is broken into term plans fahegear’'s work in a
subject — (in this case — Mathematics). By thig@ge the year’s work

will be broken into the three terms that make upytbar. Following

this, each term’s work will further be broken ke number of weeks

in the term.

The advantages of a Scheme of Work include theviatig:

() It helps the teacher to arrange the terms workgrchl sequence.

(i) It enables the teacher to distribute the termbrk, and therefore
the vyear's work evenly, thus preventinmnecessary rush and
repetition.

(i) It will help him to prepare necessary matégithat will be needed
for each topic ahead of time.

(iv) Incase of transfer of the teacher a we#gared scheme will
enable the incoming teacher to know what has beaer dnd
where he should begin his own work.
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ANSWERS TO SELF ASSESSMENT EXERCISE 2

The unit plan is the mid-way stage between the ®ehaef Work and
daily lesson plan. It is made up of a set of reld¢@arning experiences
obtained from the break down of a mathematical #theoncept or topic
into units of different lesson.

The features of a Unit Plan include the following:

()  The subject

(i)  The name of the unit

(i)  The class for which the unit is planned

(iv) Objectives of the unit

(v)  Entry behavior

(vi) Deciding the area of the unit to be covere@ach lesson

(vii) Identifying the methods and teachingids to wuse; which
make it easy to plan for the daily lesson.

4.0 CONCLUSION

This unit discussed the different ways of planriggching activities;
these includes through the drawing up of the Schefivgork, the Unit
Plan and the Daily Lesson Plan. These are int@gmds of teaching
activities and should not be overlooked by anyheaevho wants to
make a success of his teaching career.

5.0 SUMMARY

In this unit, you have been exposed to the typgdasfning for teaching
activities which includes

(1) The need to plan, and the different types of plagifior teaching
activities

(i)  The format and Writing of a Scheme of Work.

(i)  The format and writing of a daily lesson plan

(iv) A sample lesson plan.

6.0 TUTOR MARKED ASSIGNMENT

(1) Of what importance is the lesson plan for the tegZh
(i)  Write down the essential features of a daglgdon plan.
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1.0 INTRODUCTION

In this unit, you will learn about the differendesmathematical abilities
of learners, the source of this differences and tweater for them.

Happy reading.

2.0 OBJECTIVES

By the end of this unit, you should be able to

I. Highlight the differences in the Mathematical ata$ of learners
and the sources for this difference.
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. Explain the different ways a Mathematics teacherazer for the
differences.

3.0 MAIN CONTENT
3.1 Differences in Mathematical Abilities and Their Souices.

No two individuals are the same in every respe@tce you have a
group of learners in your class, you have as mé#fsrent individual as
their number. In the mathematics classroom aldferdnces in abilities
among individuals do occur as natural phenomenbis difference is

also observable in their mathematical abilitiessthdifferences occur

due to a number of factors.

3.2 Factors Giving Rise to the Differences

The factors that give rise to mathematical abditielearners include the
following.

3.2.1 Mental or Intellectual Ability

This means differences in ability to reason orkhiflectively or to

solve problems: This type of differencess innate or due to genetic
factors. It cannot be ascribed to faultbackground or deficient
educational background. Mathematical abilitthat is due to this
difference usually gets progressively widened, eisflg if each learner

has the opportunity through encouragement to wmtke best of his

ability — this is because the causative factonmate.

3.2.2 Background Mathematical or Educational Experence

Some learners are privileged to have better mattiemhar educational
background than others. Such privilege@arders will have a hedge
above others to the degree of their previous madtieai experience.

This factor has to do with the leaime background environment.
Generally a child’s academic performance is natrection of innate

abilities alone. Environmental factors also playaor role.

Miner, (1968) pointed out that “all children do mwbceed with their
academic careers on equal footing due to theiabmation experiences
in the home environment.

It is possible, for example that a ten-year-olddc:from a non-educated
home may not be able to perform as well as an giggt old from
andeducated home, at least in their initial exp@soiformal school
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work; this is because the Ilater has rmore privileged educational
background.

Blackmore and Cooksey (1981) cited indeAyi (1987) particularly

noted that “moderately able children from privilddeackgrounds may

over-achieve in school learning while intelligehtldren from under-

privileged backgrounds may fail to makéhe most of their talents

through environmental and educational disadvantages

When these facts are related to mathematical legyritimay give him

an edge or place him a disadvantage dependingsdmohe background
experience.

3.2.3 Factors Relating To Motivation, Interest andAttitude

Motivation is that propelling forces which driveanseone (the learner

in this case) towards a particular goal. A well-ivated learner will

eventually develop interest in that towards whiehdmotivated. With

respect to mathematical learning, a learner wimoagvated towards

learning mathematics will eventually develop ingtiia it. And it has

been found out that attitude and achievement hesipnocative effect

on each other in that attitude affecachievement and achievement
affects attitude. Hence factors such as motivatiaeyest and attitude

all link together to affect mathematical achievemerPidgeon (1971)
specifically asserted that “the motivationgactors in the home
background, such as the interest and attitude reint®is important in
influencing children’s school performances”With respect to the
learning of mathematics; when parents scbently show interest in
their children’'s progress, and/or they ovide help by explaining
difficult homework, or give verbal encouragemenyill all serve to

motivate the child towards learning mathematicss Totivation will

also improve his attitude and interest and in adbgbility will lead to

better performance in mathematics than hisunterparts who do not
receive such motivation.

3.2.4 Physical Factors

Existence of some physical defects wilh all probability negatively
affect the performance of a learner and may matkegarform poorer

than his colleagues of seemingly equallitgbi in other respects. For
example, a child who cannot see will miss somesfacitten on the

board for them to copy, and the missed facts magy key element that

may bring his down his performance agiorhis peers. Similarly, a
learner that has ear defect may miss some infoomati teaching facts

passed across by the teacher verbalkhis in turn may affect his
performance negatively. In this way, pbgbs disabilty may cause
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differences in the mathematical performance ofees who otherwise
would have been on equal footing.

SELF ASSESSMENT EXERCISE 2

Highlight and discuss the major sources of diffeemnin mathematical
abilities of learners.

3.3 How to Cater For the Differences

The section above must have acquaintgdu with the source of

differences in mathematical abilities. This wilkalfurther confirm that

learners have individual differences, so they atetime same in every

respect; and the effect of their differences véflect in how they learn,

the rate at which they learn, their performancasathematics etc. For

this reason, teachers should not expect learnéeaio at the same rate,

or in the same way, or in the same specific giviae under the same

conditions. Rather, the teacher shoulddeamor to cater for the
differences by providing conditions or tuastions under which his
learners can best be helped to learn so that énedewill not suffer or

be disadvantaged because of the differences. Tlogfog are some

ways in which the differences can be catered for.

Particularly, the teacher needs to know that simdieidual differences

are such that all learners may not Mgven the same mathematical
contents or the same assignment; they need diffareaunt of time to

work and all may not be expected to score the saar&.

The following are some ways in which the differescan be catered
for.

() Group the class according to their itdd. Write out
mathematical exercises whose difficulty levare graded; then
give to each group mathematical problems thatsmensurate
to their ability. Ensure that the problems givereéxh group is
such that each learner has a chance of succeeding.

(i)  Where the class is not grouped according tbtgbthe exercise
can be varied in level of difficulty so that sonet ef questions
can be tackled by every learner , including thekeeanes. In
addition, a few difficult problems could be added the more
capable students to attempt.

(i)  The teacher can further help the weaker leesrby giving them
frequent individual attention, through re-teachiclgyification of
issues etc. This will go a long way to alleviateittdifficulties.
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(iv) Teachers should endeavor to enrich the tegchynmaking use of
concrete teaching aids to help the wedbarners comprehend
more.

(v)  While learners are working mathematical exergien their own,
the teacher can go round to offer individual aasis¢ to weaker

learners or to those that require sud@ssistance. Such going

round to help will enable the teacher to discovathematical
facts that has not been understood by a large nuofilstudents
and may indicate if re-teaching is necessary.

(vi) On frequent basis, teachers should giveagrdistic test, which
will invariably be followed by remedial teaching.

(vii)  The teacher can write individual assignmeatds. Some of these
may contain harder mathematical exercises whilerstbontain
additional exercises ofa simpler variety. déar exercises are
meant for capable learners who complete the gepeshlems
early.

(viii) The teacher should be sympathetic with treaker learners and
should encourage them. He should not make jokesfdbhem
nor call them uncomplimentary names.

(ix) Learners who are very good should be encoutagdelp the
weaker ones.

(xX)  The teacher should also help very good learnttecsiltivate the
habit of self-study by encouraging therto learn more
mathematical principles by themselves through readi

SELF ASSESSMENT EXERCISE 2

A group of fresh students in a College of Educatidm never had prior

training in education offered the following suggess on how to cater

for individual differences in mathematics. Whichtloém will you agree

with as a professional mathematics teacher? Witite letter A or D

beside each to show Agreement or désagent. A = Agree. D =
Disagree.

(@) Use punishment or caning to force the weaker stisderwork
harder.

(b)  Award prizes to those who do well as a way ofiwating them
to work harder at mathematics.

(c) Refuse slow learners to go out during breakfarzk them to do
extra work in mathematics.

(d) Enrich your mathematics lesson more hying more relevant
instructional materials to help weaker learners.

(e) Ignore those slow learners since they are notrutheir weight
in mathematics class.

)] Make the good students go out andy plaluring mathematics
lesson so as to allow weaker ones to catch up.
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() Vary your methods to make mathematicsorem interesting to
enable weak learners to be jolted up.

(h) Put learners into groups according to theilitgkand give more
frequent help to the weaker.

() Make-learners who score too poorly toithdraw from
mathematics class.

), Remain sympathetic with the students aradways encourage
them to work harder as they can do better.

4.0 CONCLUSION

It is important that mathematics teachefsave awareness that as
individual learner differ from one another, so #rere differences in

mathematical abilities among learners. He showddeflore seek to know

his learners and areas of their mathematical wesslegseand strengths.

Having done that, he should deliberately plan ip tgem to achieve

their best in mathematics.

5.0 SUMMARY
The following are the major issues discussed s timit.

() Differences in mathematical abilities and theirrses.
(i) Factors giving rise to the differeasc which includes the

following:
(@) Mental or intellectual ability
(b) Background mathematical or educational experience
(c) Factors relating to motivation, interest and atktand
(d) Physical factors
Finally, it discusses the various ways of cateforghe
differences.

6.0 TUTOR MARKED ASSIGNMENT

In order not to put the weaker learners at a digathged position, every

teacher should learn to cater for thdifferences found among his
learners. Hence, mention 10 ways Vyoull wuse to cater for the
differences in mathematical abilities among yoarmers.

ANSWERS TO SELF ASSESSMENT EXERCISES

SELF ASSESSMENT EXERCISE 1

The major sources of differences in mathematicsikials of learners
include the following.
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() Mental or Intellectual Ability

(i)  Background in mathematics or Educational eigrere
(i)  Factors relating to motivation, Interest aattitude.
(iv) Physical factors.

The above-mentioned points are discussed below:

(1) Mental or Intellectual ability: - This refers tofidirences in ability
to reason or think, reflectively or to solve prahke
This type of differences is basicallyued to genetic factors. It
cannot be ascribed to faulty background or deftogetucational
background.

(i) Background in Mathematics or educafibn experience:- Some
learners are privileged to have better mathematicatlucational
background than others. Such privilege@arners will have a
hedge above others to the degree of their previmteematical
experience. This factor has to do witlkearner's background
environment.

(i) Factors relating to motivation, interest aattitude: - Motivation is
that propelling forces which drives someone, (daners in this
case) towards a particular goal. A welitivated learner will
eventually develop interest in that towards whiehisimotivated.

(iv) Physical factors: Existence of some physiafedts will in all
probability negatively affect the performance déarner and may
make him/her perform poorer than his colleges efrdg equal
ability in other respects.
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1.0 INTRODUCTION

The importance of motivation as a factor to enhdeamers interest
cannot be over emphasized. Students that are rtetivell develop
interest in mathematics, will work hard at it arhsequently will have
good performance in it. In the light of its impaorta, this unit will
discuss motivation, its importance and whoto motivate
towards learning mathematics. You will enjoy itappy reading.

2.0 OBJECTIVES
By the end of this unit, you should be able to

(1) Explain the meaning of motivation

(i)  Talk about the importance of motivation

(i)  Highlight ways of motivating students towarksarning
mathematics

students
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3.0 MAIN CONTENT

3.1 Fighting Negative Attitudes towards Learnig of
Mathematics

Negative attitude and lack of motivation are amtregfactors given as
being responsible for poor performance of learnermathematics.
It follows then by hypothesis that well motivatediners will improve

in their performance in mathematics ancbnsequently will develop

positive attitude toward the subject. For one ththg poor performance

of students in mathematics may be the causegzitive attitudes as

inability to do mathematics and not liking it sé¢ergo together. For

example, Neale (1969) found out fromudgt that attitude and
achievement have a reciprocal effect in their i@feship in that attitude

affects achievement and achievement affects attitdénce motivating

learners towards learning of mathematics will diseor indirectly lead

to development of positive attitude tossar mathematical learning.
When this is achieved, a major problem in matherahteaching and

learning would have been solved.

There is therefore a great need to motivate learosvards learning
mathematics; motivation will serve as an inner éatttat will propel

their interest towards mathematical learning. i$ ik so, the major task
facing every mathematics teacher is how to aroisskearner’s interest
towards the learning of mathematics thlou appropriate  motivation.
This will go a long way towards improving learneatitude towards

the subject.

3.1.1 Meaning of Motivation

From the Oxford Advanced Learner’s Dictionary, totivate means to

make somebody want to do something asibe something that
involves hard work and effort for example a highigtivated student is

one that is very interested and works hard.

Motivation can then be defined as a stimulus thatlpces a strong
desire to do something. Motivation can be stimuldtem two sources
or in two ways i.e. from internal forces or frontenal forces.

Internally generated motivation is caused by astis from within an

individual, or from inside him and is called intsin motivation. Factors

that generate intrinsic motivation are derived friogfividual cravings

and may include such things, as thadividual needs, his interests,
aspirations, wants, attitudes etc.
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e.g. The need to meet financial obligations canevsakneone accept an
odd job because it will give a good pay.

Externally generated motivation is caused by esflestimulus or by

forces that are external to the indiald or by forces within the
environment e.g. home, school, city(ie the envirentrin which that

individual resides) and people e.g. peergarents, friends etc. in the
same environment. Such factors are called extriastors; and include

factors like expectation of others from home, s@atiattitude towards a

particular thing; what the society rewards or phesetc.

For example, a child from a home in which everyisgoattains first

degree as a minimum level of education will be raitd to read up to

first degree at least, so that he wob# an odd one among others,
whereas one from a home where the highest attainisiérst school

leaving certificate may not have such a motivation.

SELF ASSESSMENT EXERCISE 1

(&) What is the meaning of motivation?
(b) Differentiate between intrinsic and extrinsiotiaation

3.1.2 The Importance of Motivation

Motivation is important because it cabe a driving force to make

someone develop interest in or make hido something, which
otherwise he would not.

For example, money is a motivating force that getsple to discipline
themselves in order to work or even do some odd job

For instance, because of the pay package at wedple can subject

themselves to some inconvenient situations or ¢iomdi like learning

home by 5 am and returning by 8 pm or even latrhaving time for

recreation, nor enough time with the family. Altigbuthey may not like

the associated condition or even the work,y treubmit to such, and
many that are jobless are competing get into those inconvenient
conditions because of the money received fromtihv@end of the day.

For the sake of the money, people can subject thleessto odd jobs
like washing gutters and toilets for other peopketting involved in
boxing, where they may end up being injured, |des¢h, break jaw, or
get swollen eyes-yet the monetary gain at the étldecshow propels
them to do it.
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In a similar fashion, although studentsiay naturally not like
mathematics when they are led to know the gainsyeteby doing i,

those benefits or gains will serve as a motivatarge propelling them

to learn mathematics. Hence the effort being madehis unit is to

harness ways and methods of motivativgarners toward learning
mathematics.

SELF ASSESSMENT EXERCISE 2

(@) What is the general importance of motivation?
(b) Why is it of importance to the learning of thiamatics?

3.1.3 Methods of motivating learners towarsl learning of
mathematics

There are a number of methods that can be usedtivate learners
towards learning of mathematics they include thiedong.

3.1.4 Learner’s participation in the learning process.

When learners are actively involved ithe learning process in the
mathematics lessons through being given the oppitytto find out by
themselves it arouse their curiosity to know ofind out. Therefore,

teachers should discourage the use of chalk-tgdkoagh of teaching
mathematics. Rather, they should embrace the igetist approach of
teaching mathematics where learners are givengpertunity to find

out through the wuse of concrete orlevant illustrative instructional
materials. This may involve you the teacher usieduttive approach of
teaching in which students are led througp bl step activities to
arrive at generalization or the rules behind thecept being taught. For
example in the teaching of triangles; supposedhetter wishes that his
learners understand that the sum of angles imagie is 180 The

traditional or the talk-chalk approach is to read the theorem and, or,

write the theorem on the board as follows:

Theorem: - The sum of angles in a triangle iso1B0llowing this, he
may work a few examples and the board to illustiagetheorem. He
may then give class exercises related to this topibe students to
work. All that the learners have to do is to mem®ithe theorem which
again can be easily forgotten.

However in the investigative or deductive approdieh,teacher with the
use of relevant instructional materials and prapgdance will allow

the learners to discover this theorem by themseMes following is an
example of such procedure
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CLASS: JSS Il (Sec. Sch.)

TOPIC: The sum of angles in a triangle

Aim: Students will know and be able to apply the face the
sum of angles in a triangle is 180

Apparatus: (1) Paper triangle cut out
(2) Work sheets

Previous Knowledge:  Student has done construction work.
Instruction: Perform the following exercises and answer
all questions that are asked.

l. Construct triangles ABC with the following dim&ons:

1. AB =5cm BC =4cm <B =590

2. AB = 6cm CA=25cm <a=105b

3. BC =4cm CA=7cm <C=7®

4. CA=5cm <A =37 <C =90

5. BC = 6cm <B=116® <C=10®

6. AB =7cm <A =3% <B=6%

11. Measure angles of the triangles constdictand complete
following table

Triangle | lstangle | 2nd angle | 3 angle | sum of the
Three angles

OO~ |WIN|F-

What did you get forthe sum of these angles each of the
triangle?

[ll.  Take a piece of paper, and cut out a triangkar off the vertices
and place the angles together as shown below.

Fig (a) Fig (b)
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What do you notice?
Do they form a straight line? What is the sum aflas on
a straight line?

Try again for another triangle. Do you get the saesult?
What does this show you about the sum of anglestilangle?
The sum of the 3 angles of any triangle is

IV.  Attempt the following exercise

The table below shows 2 of the angles (measurdddgnees), of
ABC for some different triangles. Find the missangle in each

case.
Angle A | Angle B | Angle C
1 25 50
2 41 79
3 102 23
4 90 37
5 67 74
6 82 28
7 66 77
8 23 18

Without doubt, a student who goes through the alstses to the stage
of discovering that the sum of angles in a triang&80 will have gone
through the following experiences:

() He has actively participated in the learning preces

(i)  His curiosity will have be aroused to know whdhe exercises in
steps (i) & (ii) would lead to

(i)  He would have been amazed to note that he gedisng 180 for
all the sums of angles in steps ii, and would berésted to find
out what the conclusion would be

(iv) By the time he has completed step iii, he wiooé able to say
conclusively that the sum of angles in a triangl&8@ — that is
discovery. This would definitely give a sense diiagement, and
he will be able to say that mathematics is alserasting. He
will be motivated to learn more andithw more of
experiences his attitudes towards mathematicsimwgrove.

Hence a discovery [/ deductive approaéh which learners

actively participate in the learning process is orggor way to
motivate students towards the learning of mathersati
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3.1.5 Teaching applications of mathematics

Although mathematics has been widely aedd as the queen and

servant of all subjects; that no other subjectdraater application than

mathematics yet it is equally true that learneesmaore often not aware

of the wvarious applications of mathenmtic They do not see its
usefulness in every day life. In fact, some stusiéatve attributed their

hatred of mathematics as a subject to the factlilegtcannot see its

relevance to every day life. It is therefore impaottthat learners are

taught and made to understand the importance dfemredtics and its

relevance to everyday life.

Learners need to know for example that mathemetissdeveloped as

a result of man's effort to solve amajor problem of his day. For
example, numeral was invented to help man haveyaoiveounting and

keeping record of his properties such a sheepsguoat other personal

belongings.

As per its applicability, mathematics haapplications in all areas of
human endeavor, for example, it can hesed to forecast population
growth, business growth, it is used to predictfedl and agricultural

yields; through statistical generalizations andobasions administrators
mathematics for budgetary planning and to make athral projections

etc.

As a service subject, its services touch almostyeaeea of discipline

for example in geography, the aspect of practiealgaphy requires the
knowledge of ratio and proportion to be able tordnaaps to scale i.e.
either to enlarge or reduce given maps. Cartografdyrequires the
same mathematical concepts in addition to some gtraal knowledge
like angular measure. Physics makes use of matiensat much that it
has been asserted that without mathematics, therbardly be any
physics. Differential calculus has relevance tostuely of plant growth
in biology rate of growth of plants can also bastrated by graphs. The
study of survey draws so much from trigonometncitiowledge like
sines, cosines, tangents; gradients, knowledgglufangles, triangles
etc. Even in fine arts, the study of patterns, sytnyn reflections, and
rotational movements has a lot of relevance. Whervarious uses and
application of mathematics in differentreas of life are taught to
learners, it will serve to motivate them and genthinterested in the
study of the subject.
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3.1.6 Home background and parental encouragement

The home background of a Ilearner has strong influence on his
educational achievement and this includes mathemati

This is so because the child understandbout the values his home
(family background) places on mathematics and ssfakperformance

in it serves as a motivation and eooently affects his actual
performance in it. From research it has been fautdhat what the

child learns at home and how his famimotivates him towards
education contribute to the child’s success oufaiin school; (Uche

1980) this also will not be less true about math@saFurther on home

background, the interest and attitude parents shaards mathematical

achievement of their children are alssource of strong motivational
factors to the child.

This is done through

0] Continuous encouragement given to the Idchiby the parent
towards learning mathematics

(i)  High expectation which parents havabout their child’s
performance and

(i)  The attitude of parents themselves towaradnathematics as a
subject. Therefore the home and particularly thema can do a
lot in motivating their children towards learningthematics and
getting them to develop interest in the subject

3.1.7 Teachers’ Role in Motivating Learners

The role that teachers can play in tivadng their learners towards
learning mathematics cannot be brushed asidés tb be noted that
teachers’ attitudes towards mathematics | wdignificantly affect his
learners’ attitudes towards mathematics. Hencellmaivated teacher

will to a large extent be able to otivate his Ilearners. However an
unmotivated mathematics teacher, who himsétels insecure in
teaching it, who fears and dislikes it, and whogethdoes not have a

proper understanding of the basic concepts hdledcapon to teach

cannot help transferring these negative traitdsdearners. In a similar

vein, a teacher who is confident has understaraiimga good grasp of

the subject matter, who displays interest in tHgesa, will affect his

learners with these positive traits. Such teacher will be able to
motivate his learners with ease and get them istieden learning the

subject. This is so because his positive dispastbavards the subject

has provided a conducive learning environment i®tdarners which is

a basic requirements for learning
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In addition, other things a teacher can do to nadéhis learners include
the following: - from time to time, he could lessHearners know the
importance of mathematics to their present timefatute career. Not

doing well in mathematics can hinder them from engeprofession like
Engineering, Agricultural sciences, and eoth science oriented
professions; Architecture, Surveying and meo business oriented
professions.

He <can also motivate them by tellinthem stories of some past
mathematician and how their achievement has hetua/’s world.

Hence teachers of mathematics can do much to eamaatvation of

their learners towards mathematics

3.1.8 Other ways of motivating learners
Other ways of motivating learners includes:

(i)  Use of games and mathematical recreations; matieahgains
can be wused to sparkle interest andingb about a lively
atmosphere in a mathematics classroom. tims way it can
become a medium for motivating the learning of reathtics

The use of mathematical recreations can also lmtose

relieve boredom, this can be in formf creating patterns,
tessellations, paper folding, giving mathematiaatzles.

(i)  Mathematical clubs formation and running a henhatical clubs
can provide a good forum for motivatindearners towards
learning of mathematics the club cangaoize programmes of
mathematical interest, like symposium, deba that are
mathematically oriented. For examples, in such ianogne topics
that make students see importance of mathematesissipline;
careers that needs mathematics; how maties enters other
discipline etc. will go a long way, to both motigand enlist
other learners’ interest in mathematics.

ANSWER TO SELF ASSESSMENT EXERCISE
SELF ASSESSMENT EXERCISE 1

(&) Motivation can be defined as a stimulukhat produces a very
strong desire to do something. Motivation can therstimulated
from two sources or in two ways i.e. from interfales or from
external forces.

Internally generated motivation is causedy a stimulus from
within, why externally generated motivation is cadidy external
stimulus.
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(b) Intrinsic motivation is also known asgnternally
motivation which is caused by a stinsulufrom within

generated

by an

individual. Factors that generate intrinsimotivation are

individual cravings and may include such thingshesindividual

needs, interests, aspirations etc. whigxtrinsic motivation is

known as the externally generated motivation wisotaused by
external stimulus or by force within the environmerg. home,
school, city, etc.

SELF ASSESSMENT EXERCISE 2

(@) Importance of motivation.
Motivation is of utmost importance because it bara
driving force to enable someone develop interest imake him
do something, which otherwise he will not.

(b)  Motivation is of importance to the reimg of mathematics
because when the students are made ktmw the gains and

benefits they stand to have by learning mathemdtican serve

as a propelling force to make themarrde it even though they

naturally hate the subject.

For example, money is a motivating &orcthat makes
discipline themselves to do certain odd jobs. Hetieedriving
force is of utmost importance in the learning otmeanatics.

4.0 CONCLUSION

Getting learners motivated is a major way of gettimem interested in
learning mathematics and consequently improving bogir attitudes
and performance in it. Since these ameajor ingredients in
students to learn mathematics every one involvdaimging this about
should be encouraged to do so, and all means tewcthis important
factor should be employed.

5.0 SUMMARY
The following are the major issues considered is tinit:

(1) Fighting negative attitude towards learning mathirsea
(i)  Meaning of motivation

(i)  The importance of motivation

(iv) Methods of motivating students which includes

(a) Learners participation in the learning actesti

(b) Teaching applications of mathematics

(c) Home background and parental encouragement

(d) Teachers’ role in motivating learners
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(e) Other ways of motivating learners.
6.0 TUTOR MARKED ASSIGNMENT

(@) Define motivation and explain
(i)  Extrinsic motivation
(i) Intrinsic motivation

(b)  Highlight four major ways by which learners damotivated
towards the learning of mathematics.
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1.0 INTRODUCTION

The importance of using instructional aids in #h&ching and learning

of mathematics can never be over — emphasizednlboth enhance
understanding of mathematical concepts aatbo stimulate students’
interest in mathematical learning. In this unit yahall be exposed to the
place of instructional aids in mathematics classes.

2.0 OBJECTIVES
At the end of this unit, you should be able to

(i)  Highlight the wuse of instructional aidsn the mathematics
classroom.

(i) Relate the purposes of instructionahids in the mathematics
classrooms

(i)  List and discuss some specific types of instional aids
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3.0 MAIN CONTENT

3.1 The use of instructional aids in mathematics claseom

Instructional aids are learning resources usedhéydacher or learners

or both in classroom teaching to enhance undernsigndhey therefore

help to make teaching and learning moedfective. Mathematics
teachers should see the use of instructional aidsraatter of necessity

in their teaching, especially at the im@ary and secondary levels.
Mathematics has to do with development of concaptsskills; these

concepts are abstraction from concrete real liteabns. When learners

are given the opportunity of going tmgb the process of such
abstraction through the use of instructional didjill help them to both

appreciate and understand the concepts more Péagsychologist who

worked on the cognitive development of childrengages that in the

course of learning, learners should be alloweddtaged from concrete

through semi concrete and finally to the abstreagjes This proposition

is particularly relevant in the mathematics claseroln the teaching of

any concept, the teacher should providgportunity for learners to
interact with the concrete situation omaterial, investigations or
experiment, from this stage to the semi — conaatefinally to the

abstraction stage.

This procedure can be followed only through theafsastructional

aids. The following section will furtherintimate you with various
purposes of instructional aids

3.2 The Purposes of Instructional Aids in the Mathematts
Classroom

Among other things, instructional aids serve tH®¥ang purposes in a
mathematics classroom.

(1) They make lessons clear and practical to learners

(i)  They help learners to retain the knalgke gained from the
lesson

(i)  Curiosity and interest to learn are kst in learners as they
interact with the teaching aids

(iv) Learners gain first hand experience whichas possible with
ordinary chalk / talk approach

(v) Learners are helped to discover nmatteal principles by
themselves

(vi)  Mathematical lessons become more @sing and more
meaningful to learners
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(vii) Learners find it easier to wundersta concept taught to
them

especially when concrete apparatus are used
(viii) They provide opportunity for activity —leaing i.e. learning by

doing

(iX) The help learners to recall what thelyjave been taught more
easily

(x) Teachers are also relieved of theaoblem of making
long

explanations
(xi) As learners work in groups as they use theaggpis, the spirit of
cooperation is developed among them.

SELF ASSESSMENT EXERCISE 1

Highlight eight purposes of Instructionahids in the mathematics
classroom.

3.3 Some Specific Types of Instructional Aids

Mathematics instructional aids that cane bused in mathematics
classroom are many and varied in types. Some afi thelude — real or

concrete objects, models, pictorial aidgharts, chalk board, flannel
boards, calculator/ computer, audio-visuatisa mathematical games
and mathematics laboratory. You will become motenate with them

as we examine each one by one

3.3.1 Real Life Objects

These are real objects that can be used in theeafiteaching or

learning. For example, for primary mathematicsdspike counting,

and basic number works like addition,ubtsaction multiplication,
division etc. real materials like seeds, bottlestaget of sticks etc. may

be used as counters. In teaching money arithnaatioal currency may

be wused at the initial stages to silate buying and seling at the
classroom corner shops. When teaching weightl measures, actual
objects like tables, length & breath of classrodm ean be measured;

books and other real life objects can be weighdidsuth objects that

are used are instructional aids in real or condwetes.

3.3.2 Models

Mathematical models are concrete material whigkpsesentations of

the objects to be learnt about. They are usuatBetkdimensional i.e.
having length, breadth, and height / depth; exashplesuch models
include cube, cuboids, dieses block etc. As insisnal aids they:
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(i)  Thy aid, simplify and clarify the degtion of mathematical

ideas

(i)  They make the abstracted ideas rcleand facilitate creative
thinking

3.3.3 Charts

A chart as an instructional aid is a sheet of papataining information
in form of curves, diagrams, maps, graphs, forneykguations which
guides and train students for accurate work. e bf aids are not
manipulatable, they can only be seen and touched

3.3.4 The Chalkboard

The chalk board is also called the black board it is traditionally
painted black to contrast the white chalk thatisimonly used. It is an
age long aid and one of the most instructionalugeed in the classroom.

It is normally used to develop the main ideas belisgussed during the

lesson. This can be summary of the key pointsetebson, or for

drawing figures, for solving problems .etcthe teacher should make
effective use of the chalk board by ensuring tleadvites clearly on the

board so that all learners can see including thosiee back of the

classroom. The general lay out of the blackboarkwmust be neat and

well organized. When necessary and where the $iteechalk board

permits, the chalk board work may bpartitioned into two or three
section by using chalk to draw verticdines across the board. This
usually improves the management of the chalkboard.

3.3.5 Flannel Board

This instructional aid is usually made with hardogdike plywood. Its
surface is then covered with flannel, or blanketmy material having
rough surface. It is generally used to displayyes, diagrams, charts
or any such thing the teacher want to displayudestts. Material for
display on the flannel board must also have thaokb rubbed with sand
paper flannel or any such rough material which wilable their backs

to stick to the flannel board surface and stayth&steacher teaches, any
drawn materials meant to illustrate the teachinglmadisplayed on the
flannel board, the flannel board is movable, it barbrought in when
needed and kept away when its use is no longer mtdeda

3.3.6 Text Book

The text book is an instructional aid that is nfostjuently used by
teachers than any other, while this jsroper and good, mathematics
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teacher should not limit himself to only the usdexdt books; he should
supplement his teaching with other instructiondlespecially concrete

or model types, or which ever amonde t numerous alternatives he
deems best to enhance students undeimsandMathematics is an
abstract subject, and it is one of the reasonsledmyers don’'t enjoy

learning mathematics. Using appropriate instrueti@id will go a long

way to helping learners understand the abstraeatiohhelp improve

their attitude toward learning the subject.

A good mathematics text book will offetremendous help to
mathematics teachers whose background amdthodology is not
adequate. Most text books provide most of the ctrite a course, they

also provide exercises for practice, and it candesl for independent

study by learners too.

In  selecting the mathematics text toe,usit must be checked to be
adequate in much respect, some of which includéofl@ving:

(1) The topics must conform to the currerdurriculum being
emphasized by the school,

(i) It most is appropriate in terms of interestrextness difficulty as
well as its usefulness for learners offering therse.

(i)  The mathematical computation of wodke examples must be
correct straight forward and easy to understand.
The language must be simple and comprehensible.

3.3.7 Others

There are other various instructional saidfor various uses in the
classroom. These include hand calculators / compldé can aid in

computational work. Audio visual materials likegeision, radio etc.

can also be wused as instructional aidden and where relevant.
Mathematical games can be used both to aid thaiteatlearning

situation and to spark interest in the mathemat@ssroom. Laboratory

teaching is both an approach of tearhiras well as an aid to
understanding mathematical concepts. Hence asteematics teacher,

you have a lot of resources that can be used taneehyour teaching

and also aid your learners in their quest for usideding,

SELF ASSESSMENT EXERCISE 2

Mention and discuss five types of instructionalsatitiat can be used in
the teaching and learning of mathematics
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ANSWERS TO SELF ASSESSMENT EXERCISES
SELF ASSESSMENT EXERCISE 1
Eight purposes of instructional aids include théofeing:-

(1) They help to make the lesson clear and clear toées

(i) They help learners to discover matladcal principles by
themselves

(i)  Learners find it easer to understandncept taught to them
especially when concrete materials are used.

(iv)  The spark interest and arouse the curiositeafners as they
interact with the instructional aids

(v)  They provide learners with opportunity for aetilearning

(vi)  Learners gain first-hand experience whichas possible with
ordinary chalk / talk approach.

(vii) Learners are enabled to recall what the Haaen taught more
easily

(viii) Instructional aids also relief the teachéitlee problem of making
long explanations.

SELF ASSESMENT EXERCISE 2

The following are three types of instructional dilat can be used in
mathematics

() Charts

A chart is an instructional aid preghreon a sheet of paper with
information form of curves, diagrams, maps, gragtiesthis types of

aids is not manipulatable but they can be seerualests i.e only the

use of the learners sense of sight is appealed to.

(i)  Flannel board

This is an instructional aid that isnade with hard wood, such as
plywood. The surface is then covered with flanoeblanket or any

material having rough surface .a flannddoard is generally used to
display pictures, diagrams, charts etc. which #aeler want to show to

learners, such materials to be displayed should taeir backs rubbed

with sand paper or any such rough material thdtem@ble their backs

to stick to the flannel board.
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(i)  Models

These are concrete materials which are represemsatif the objects to
learn about. Usually, they are three dimensionahipes i.e having

length, breadth and height. Examples of modelsales, and cuboids.
Models:

(1) Provide concrete visualization of the real objdcitady

(i)  They aid, simplify, and clarify the descripti@f mathematical
ideas

(i) They make the abstracted idea cleand facilitate creative
thinking.

4.0 CONCLUSION

Instructional aids play an important role in thadleing and learning of
mathematics; it aids the teacher in his efforteblgarners understand
his teaching; it also aids the learners to figurevehat the teacher is
teaching and enhance their understanding as well

The use of instructional aids should t ndbe an optional matter to a
mathematics teacher; rather it should be seergagytessential to his

work. This is particularly so becausef dhe abstract nature of
mathematics, and this present an impediment todegaiin their learning

of mathematics. When appropriate use is made tiuictgonal aids, it

will play a big role in removing this impedimentlearners.

5.0 SUMMARY

The following are the highlights of what you haveeh exposed to in
this unit.

() The use of instructional aids in mathematics ctamsr.

(i)  The purposes of instructional aids in mathdosatlassrooms.

(i)  Finally some specific types of instructioraids was also listed
and discussed.

6.0 TUTOR MARKED ASSIGNMENT

(@) What are the importance of instructional aith® teaching and
learning of mathematics?
(b) Write on the following as instructionalaid in the teaching of
mathematics
(i)  Textbooks.
(i) Models
(iif) Flannel board.
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UNIT 4 INSTRUCTIONAL AIDS IN THE TEACHING
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1.0 INTRODUCTION

In the last unit, you were taken through the uskstiructional aids and
their purposes in the mathematics clasafo some specific types of
Instructional aids were also listed and discuskethis unit you will be

exposed to other aspects of Instructionalds in the teaching and
learning of mathematics.

2.0 OBJECTIVES

By the end of this unit, you should be able to:

(1) Identify good instructional aids by their features

(i) Outline factor of consideration in using instructb aids
(i) Discuss production of instructional materials lbcal
(iv) List guidelines in producing instructional aidsadg

3.0 MAIN CONTENT

3.1 Features of Good Instructional Aids

If Instructional aids are to serve theurposes for which they
engaged; they must possess certain characteristic.

(1) If the actual objects needed, are navailable, then the
should be a true picture of what they represent.
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(i)  Whenever possible, each learner or group®aifrer should be
given the specimen, if this is not possible, tisegies must be
adequate for learners to see from a distance.

(i)  They should be easy to understand, and mesiuitable for the
age and experience of the learners.

(iv)  Instructional aids should be relevant to tesslons they are used
to illustrate.

(v)  They should not be too costly or elaborate but tinegt be good
enough to worth the time expense and efforts seedfto obtain
them.

(vi)  Whenever possible, local materials shoulle wused in making
them to reduce their cost.

(vii) The most important function of instructioret is to contribute

to the understanding of the lessons they are wseghth; the
teacher must ensure that this purpose is achieved.

(viii) They should be neat, brightly colored anttattive especially
when they are to be used for learners in lowerselss

(ix) If the aids are charts, they should be wdielked, with clear bold
lettering. It must have a heading, written cleadythat pupils at
the back can see it without problems.

(x)  Ifthe instructional aid is a gadget that requpsration, the
teacher must posses the ability to operate, usexpldin such a
gadget, where he cannot he must bring someone arhogerate
to assist him.

(xi)  The facilities or materials needed to oper@tese the aid must
be available. For example, if electricitys required for its
operation, then light must be available in the psesy or if an
video or CD is to be watched, then a televisiorosé€lD player
must be available.

(xii) An instructional aid should not be too comypler the type that
can damage quickly.

3.2 Factors to be considered in the Use of Instructiondids

In considering the type of instructional aid toused for a particular
lesson the following need to be borne in mind.
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(&) The instructional aid is not the teacher and idthmot replace
the teacher. It is supposed to aid the teachesieffort to help
learners understand his lesson. Therefore, Inginaitaid must
not be made to play the role of a teacher.

(b) In all teaching endeavors, there arewagé objectives to be
achieved; the teacher should be guided by the tigeaf the
mathematical lesson in selecting the Instructiands to use. He
should use that which will enable him to achiev@dbjective.

(c) Instructional aids selected for use must helin bhe fast and
slow learners i.e. it must cater for individualfdiences

(d) The teacher should endeavor to vary tlestructional aids he
uses; it should not be the same for every lesgbeywise it will
no longer interest the learner.

SELF ASSESSMENT EXERCISE 1

What two factors will you take into considerationusing instructional
aids?

3.3 Production of Instructional Materials Locally

Whenever possible, teachers should endeavor taipeosbme of the

instructional aids needed in the mathematics aasss locally. To do

this, the learners too may be involvesh the construction of such
materials. Some special period say a free periacbeaarranged during

which the whole class works on production of paitc instructional

aids to be used in some near future.

Sometimes interdisciplinary arrangement ca&e made such that
learners’ work on production of specified instrootl aid during the art

classes. It can also be given to learners as take fassignment such

that learners produce such from hometerafall the technicalities
involved has been shown to them at school.

Another major way to produce instructional aidsalcis to make all

final year learners produce a specific instructi@ia as their project

and leave such for the school use; this is pagrbukuitable for learners

in Colleges of Education. Such projectwill their minds on the
importance of using instructional aid in their oalassrooms too.

This effort to produce instructional aiddocally is important for a
number of reasons.

0] It may not be feasible to expect thschool authority or the
Government agency concerned to buy all instructiars that
will be needed in the classroom, the cost will tmerfidable and
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So it may just be ignored. This in part may bertrgson why
mathematical instructional aids are lackimg most schools in
Nigeria. Hence local production of such instruciibmaterials

may be the way out. This will draastlig reduce cost of
procurement of such aids, or may evaliminate money
altogether in some cases.

(i) Even if funds to buy all that is eded are available, some
important/basic and relevant aids may nbe available in the
market.

(i) Another good reason for local production st the process of
production itself is very educative. The fact tlegtrners have
been part of the production may helflhem to understand the
concepts faster.

SELF-ASSESSMENT EXERCISE 2

Give three reasons why a mathematicachier should consider
producing instructional aids locally.

3.3.1 Guidelines in Production Process

This unit is not about showing how te@onstruct different type of
instructional aids, but to give some general gumnesl.

Generally some basic materials that cde used as tools should be
available; such includes cardboards, rulersolored pencils, letter
stencils, blade, gum, knife, scissors, nail, planklywood, etc.

Generally too, the type of instructionahid to be produced will
determine the specific type of material® use. For example, in
production of charts. Three types of terials are basically needed,
which includes:

0] Fabrics, i.e. the basic structure that will hold thrawing — this
may be cardboard, newsprint or wrapping paper.

(i)  Lettering materials — this can be ink of vargocolours, tempo or
markers.

(i)  Choice of suitable colours.

After production, if the edges are to be protecitecin be binded or if
the surface is to be protected, it can be enclosedllophane.

In the production of models, the type or make ®al#lo determine the

materials to use. For models in which the intestalctures are required

to be seen, transparent materials like glass tplelne should be used.
However, if only the external are reqdi to be examined, opaque
materials may be used to make the models.
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Generally however, for any type of instructional,at is advisable to
use durable materials to avoid quick damaging abttte items can be
used for long. It is also a good idea to considgo@d storage facility
where all the Instructional aids can be safely kaptl from where they
could be brought out when needed.

ANSWERS TO SELF ASSESSMENT EXERCISES

SELF ASSESSMENT EXERCISE 1

The following are two major issues to considersimg instructional
aids.

0] The instructional aid i will use will depend updretobjective of
my lesson; i.e. what the lesson is ot achieve. One of
the
purposes of using instructional aids is to enhdaheechievement
of my lessons. | will therefore select for the ussructional aid
that will help towards the achievement of the otiyecof my
lesson.
(i)  The instructional aid is to help complement effort as a teacher
in achieving the objective of my teaching. | wilerefore use it as
such; ie. | will not allow it to eplace me, but rather to
complement my effort. For example | will not leahe children
unattended to just because | have given them ttginal aid to
work with.

SELF ASSESSMENT EXERCISE 2

Three reasons why a mathematics teacher shoulieoqsoducing
instructional materials locally includes the folliow:-

0] The school or Educational agency may not be abbedeide the
fund required to purchase all the instructionalanats that will
require for all mathematics lesson. This because the fund
required may be huge; considering the fact thatlairdemands
may be made by other subject teachapart from other
educational demands. |If it is thereforkeft for the
school/educational aids may not be available fer us
(i)  Sometimes, such instructional aids as may dxxded may not be
available in the market. So even if the funds veasailable, the
needed materials may not be there; hence localptmsh may
be the way out.
(i)  The process of producing the instructionalterals can be very
educative because the producers are gaining exrpeseHence
where the learners are involved in the product®mahe case of
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local production, they will learn in the proces&isTin turn may

help them to understand better and efastthe mathematical
concept they are meant to learn through the ugesbiictional

aids

4.0 CONCLUSION

The role of instructional aid in the teaching aedrhing of mathematics

is so major that any mathematics teacher ougtgdats usage as an

integral part of his teaching. This being so, &lso important that the

teacher make good selection of the instructioradd be will use, hence

he needs to be acquainted with theatufes of good instructional
materials.

In addition, it is important that the teacher cdesiproducing most of
the instructional aids that he will need and uskuage cost, inability to
source fund and even non-availability of the itevaeded may hinder
the good will of using instructional aids.

5.0 SUMMARY

In this unit, you have been exposed to:-

(1) The features of good instructional aids.

(i)  Factors to be considered when using instrunaiaids
(i)  Production of Instructional materials localind

(iv)  Guidelines in the production process.

6.0 TUTOR MARKED ASSIGNMENT

As a mathematics teacher, you should have criteriaelecting good
instructional materials; give ten features of gowtructional aids.
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1.0 INTRODUCTION

In this unit, you will be exposed to some methofiteaching, which
can also be applied in the teaching of mathematienever a particular
type is relevant. The methods treated in this imciude the discovery
method, the group method and the lecture method. Gther methods

are given separate treatment in later units beaafubeir uniqueness

and importance to the teaching of mathiecs, these are
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laboratory approach of teaching mathematics ahth@i individualized
approach to teaching mathematics. All s¢he are for the purpose of
enriching your resources for teaching mathematics.

2.0 OBJECTIVES

By the end of this unit, you should be able to

0] explain what discovery method of teaching isadlout, as well as
its advantages and disadvantages

(i)  Explain what group method of teaching is dibat, as well as its
advantages and disadvantages.

(i)  Explain what lecture method of teaching isatbout, as well as its
advantages and disadvantages.

3.0 MAIN CONTENT

3.1 General Views on Methods of Teaching

Teaching methods is hereby defined as acceptedafgrocedures for
transferring knowledge. The attempt in this disgrsss not to pin-point
a particular method as being the best becauss ibé@n found from
research that there is no best method of teachatgson and Rising
(1971) pointed out that the method selected dependke “the topic,
the class, the objectives and the procedures” krtowine teacher.

It is therefore considered paramount for (you)tdacher to be exposed

to the various methods of teaching available sbahg method deemed

useful for a particular topic, class,r ofor the objectives under
consideration can easily be drawn upon. This isiclemed necessary
especially as far as mathematics teaching is cordefFor effective
mathematics teaching, whenever the teacher is ipigrom a topic to

teach, he should also consider the method thabeibest for teaching

that topic, and he should be knowlebea enough to utlize the
appropriate method. It should not be a case ofyjusme method to teach

all topics. Moreover in considering which methodise for a particular

topic, the following guidelines will be helpful §@u as the teacher.

(1) Ensure that you understand the method thoroughly

(i)  Ensure that the method will be effective foettopic you want to
use it to teach

(i)  Ensure the method will help your Ileasneto understand the
concept you want to teach them.

(iv) Ensure the method will afford yourdearners opportunity to
actively participate in the lesson. Wherkearners are passive
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participants, you can not guarantee their undedstgnnor will
they be able to utilize such concepts in real life.

SELF ASSESSMENT EXERCISE 1

(@) Why does a teacher need to be exposed to gamethods of
teaching that are available?

(b)  What four things should a teacher consider wilanning to use
a particular method of teaching?

3.2 Specific Methods

Following the above general considerations, someiip methods of
teaching will be considered; these includes: discpvgroup and lecture
methods

3.2.1 Discovery Methods

There are two varieties of this method namelyh@ guided discovery
and (ii) the open discovery.

3.2.2 (i) Guided Discovery

Under this approach, the teacher guides the lemmtirer through the
art of questioning or by explaining to them whatyttare to do; he then
allows them to work on their own carrying out tleghaties designed for
the period. With the appropriate guidance providgdhe teacher, the
learners usually discover the concept to be learrttie generalization

to arrive at

(i)  Open Discovery

This is the second variety of the discovery methodhis version, the
learners are given free hand to interact with gaering materials and

then come up with whatever discovery they can makey are not

given any guidance, as such, using this methoddesican come up

with discoveries that may be new to the teachesgifpowing to the

fact that it waste a lot of time. Hence this vensid discovery is not
encouraged in our system.

3.2.3 Advantages of Guided Discovery

0] It makes learners to participate actively in tres@n — they are
the major actors and actresses, the teachers nuriely

(i)  Since learners make discovery of the concepearn, they are
likely to retain the knowledge learnt
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(i)  Learners will also be able to transfer suctowledge gained

(iv)  Since learners work on their own to discoveowledge, it will
help them to develop abilty and cowragto solve other life
problems.

3.2.4 Disadvantages of Guided Discovery

0] Generally discovery method of teaching stea time, for this
reason the teacher should be well prepared totgnte and direct
students when appropriate in order to reduce the sipent

(i) Under this method, the classroom tends to disynas learners
interact with materials and themselves — the teasieuld use
his expertise to check this.

(i)  Even with guidance offered by the tesch not every learner
succeeds in  making the expected discoveiyowever, when
majority of the learners have succeeded in theraliery, the
teacher can use their own discovery to bring ottetke results.

3.2.5 Sample Lesson on Guided Discovery
Topic The Circumference of a Circle
Instructional Materials:-

(1) Empty bournvita tin or any cylindrical object
(i)  Empty milk tin

(i)  Thread

(iv) Meter rule

Experiment

Divide learners into groups of two or three, artdliem carry out the
following experiment following the instructions @n below.

() take the empty tin of bournvita andiread. Wrap the thread
around the tin several times (let therappings form perfect
circles around the tin i.e. don't let it bend). &ldo not stretch the
thread. Make 10 wrappings around the tin and cuthihead after
the tenth turn. (N.B. — In any experiment, it istbeto take the
mean of several measurements rather than relysorgke one).

Now unwrap the thread and measure its length ghneter
rule. What is the circumference of the circulartisecof the tin?
(Remember to divide the total length by 10)
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(I)  Also measure the diameter of the circle. Relcpour findings as
shown in the table below.
Repeat the experiment with the empty tin milk atigeocircular
objects you have and record similarly.

(1) Tabulate your results as shown in the talaéoty

(i) (ii) (iii) (iv) (V)
Length | No. of turns | Circumference | Diameter | c+d
Measured Ten (c=1)
) (n) n (d)

What do you notice about the results in column 5?

What is it equal to for all the cases?

(N.B. — It should be 22/7 if your work is accurate c + d = 22/7)
The ratio 22/7 is callefl (i.e. pi, the Greek letter p)

Now if ¢ +d or c/d = 22/7 o

What is G Write it out.

N.B. (a) After the learners complete the assigmme

There should be class discussion to further cléndy the formula was
obtained; this will also help those who could noive at the formula by
themselves.

(b)  This should be followed by blackboard example,

(c) Later, learners should be given exercises ffactre.

SELF ASSESSMENT EXERCISE 2

What are the advantages and disadvantagés the guided discovery
method of teaching?

3.3 Group Method

In a lesson that utilizes group method the classiglly divided into

groups and each group is specificallyivelw something to do. The
assignment for each group is usually different fimme another. The

grouping itself may be done for differe purposes. Some of the
purposes include the following
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() To provide for individual differences.

In a class where there is a wide range in achiemgnteneans there is

wide differences in learning abilities of learneasd all cannot perform

equally well on the learning contents at the saae. in such a situation

there is the need to provide means that wilbenaslow learners to

progress at their own rate while fadearners are not necessarily
hindered. One way to meet this need is to grouldees according to

their abilities (i.e. ability grouping). The mathatical works will also

be graded, and each group will be assigned woetstiembers can do

and have a reasonable chance of succeeding. Iwalyisthe needs of

the learners i.e. their individual differences previded for.

(i) To conserve resources or to make judicieu use of limited
resources

There are occasions when due to large numbersuwfdes in the class,
the available instructional aids that is essentiafleded are far too few
compared to the number in class. In order to gisy®ne a chance of
using it, the class is divided intorogps and the available aids are
distributed among the groups such that every ledrag access to it in
his group.

At other times, there may be practical assignmiemtthe whole class
(like measurement activities) and the number obagipis available is
limited; yet it is considered important for learséo have an opportunity
of handling or partaking in the activities. The wayt in such a situation
is to divide class members into groups and eachpghandle a portion
of the assignments. Each learner can then havestee@sing such
apparatus in his group.

(i)  For preparation of models or learning aids that maybe used
for later lessons

There are occasions when a teacher from his teqgems realises that

the class will need some certain maqdelsr some instructional aids
which learners can be organized to produce loc&hg class may then

be divided into groups, and each group works odyxeimg a type of the

models or a set of such instructional aids. Thietgf grouping may be

called project grouping. Working this way, ethclass will be able to
produce the required models; and their partakirgpch production may

even enhance their understanding of the relatesttelster on.

In the various type of grouping, capable learnamukl be assigned to
lead the groups.
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3.3.1 Advantages and Disadvantages of Group Method
Listed below are some advantages and disadvantdgesup method.

(a) Advantages of Group Method

0] As learners work together, their intei@ct and inter
communication within the group fosters social fielaghip which
in itself is an achievement of major educationgéotive.

(i)  There is a development of healthy competitasnthe different
groups work together and share their interests

@iif) In some kind of class work where mess work together to
discover a formula or generalization; each grouupces a pool
of thinking and this can lead to nmmaki more discoveries in
mathematical learning

(iv) The capable learners thatleadthe gsoumlso have additional
benefits. As they lead the groups, they learn nma#ities, learn
how to communicate and also gain experience irelesfip roles.

3.3.2 Disadvantages of Group Method

(i)  As learners work in group, their discussions aratislg of ideas
may make the classroom more noisy than usual.
(i)  Also because of the nature of work in the greuclass control
may not be as easy as during formal full-classoless

3.3.4 Sample Lesson on Group Method

Following a unit work on “Findings Areas’ in a prary five class the
following practical work is given.

The class is divided into four groups, each graui icalculate area of a
particular section of the school compound as fadiow

Topic:- Estimating areas of some sections of the Baol Compound.

Method: By Group activities as follows

Group 1 Football field

Group 2 you're Classroom
Group 3 Assembly ground
Group 4 the School lawn
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Instruction

Each group is to go to the areas allocated torhegsure the length and
breadth, and calculate the area of the portiorcaléd to them, and

record their work. The over-all resultsvill be compiled together as
follows:

[Group NO | Name of Portion | Length Breadth |Area
Allocated

These results can be kept as a source of statigstioemation.

3.4 Lecture (or Telling) Method

Lecturing has been classified as the stmoconventional method of
teaching. It is also the oldest method of teachhgder this method, the

teacher just goes to the classroom and delivere#naing contents to

the learners. The learners are required to listepy or do both while

the teacher speaks. This method of hiegc does not require the
opinions of learners. After the teacher has dedigeghe lectures, he may

allow a few questions from learners for him to ifjar depending on

the remaining available time.

This method of teaching has been tagged with ataeres as “teacher-

centered, and unidirectional, — a one-way traffione-way show:- Stan
Anih (Ed.) 1987.

Lecturing method heavily relies on the teachehasonly source or
transmitter of knowledge, ignoring the role andtdbaitions learners
can make. Even the lecturing method has some aalyastt

3.4.1 Advantages of Lecture Method

0] It makes for time economy; the teacher can deliwech learning

contents within a short time. Hence it iseful when there is
aspiration to cover the syllabus.

(i) In situations where classes are veryrgela as in  most higher
institutions, it may be the only effective way eathing.
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(i)  Even in mathematics, there are some topies télling or delivery
of a lecture type e.g. concepts thaeed giving definitions or
describing e.g. defining different types of polygpdescribing
shapes etc
(iv)  Teachers of Science do consider lecturindhasiest method of
opening up certain topics especially difficult ones
The fact that lecturing method has some advantsiges that it

can help achieve certain specific educationalatljes if it is

well directed. For example, in large thgaings such as large
classes, town gathering, mass campaigmurch and mosques
congregation, the method of teaching | stiound suitable to
employ is lecturing.

3.4.2 Disadvantages of Lecture Method
These includes

(1) It is a passive method of learning atids is more often

effective than if the learners are alsengaged in the learning

process.

(i)  All learners are made to learn the same cdraethe same rate.

(i) Learners are exposed to only theeacher's interpretation
content to be learnt.

(iv)  Some times, learners do not have opportumitggk questions,
especially during a rush to cover the content ttebent.

(v) Many lectures are dull; they do noimake for an exciting
atmosphere.

3.4.3 Example of Lecture (or Telling) Lesson

Topic Operation with directed Algebraic terms

Introduction

(i) 3aisthe short form of 3 x a
So also — 3a is short for (-3) x a

(i) 1 xPislong form of P
So also —p is short form of (-1) x p

(i)  Numbers whether positive or negative and algéc terms can be
multiplied together.
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Examples: Teacher works the examples on boardd aexplains the

steps.

(i)  5l(-2y) = (#5)x (-2) xy — [Separate letters & numbers)
=—(5x2) xy = [Combine the numbers in a bracket
=10|y= -10xy

(i) (-4 x(-3y)=(-4) xIx (-3)xy [Separate figures & numbers)
=(-4) x (-3) xIxy [Arrange numbers & letters together]
= +(4 x 3) x|y [mult. numbers & letters separately first)

=+12|y [Combine your answer]
=12 |y [Plus sign may be eliminated)]

The teacher may give one or two more exampleshargives learners
exercises to attempt.

ANSWER TO SELF ASSESSMENT EXERCISE 1

It is important that a teacher getxposed to different methods of
teaching. This is because such a knowledge or expagll equip him

with resources in teaching methods from which hen aways draw

upon when considering teaching different topicenathematics. He will

be able to select the method that &ppropriate or suitable for the
mathematical topic under consideration.

The following four things should be considered Iy teacher when
planning to use a particular topic. He should emshat:-

()  he understands the method very well

(i)  the method will be effective for the topic ants to teach.

(i)  the method will help his learners to understahe concept he
wants to teach them.

(iv) the method will afford his learners eth opportunity to actively
participate in the lesson. Where learners are yagsirticipants
their understanding of the topic cannot be guasahtand they
may not be able to utilize the coricepo taught in real life
situation.

ANSWER TO SELF ASSESSMENT EXERCISE 2
Advantages of guided discovery includes the follugvi
() It makes learners to participate activelin the lesson; they

become major actors and actresses while the teaoheguides
them.
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(i)  Since learners make discovery of the concepearn, they are
likely to retain the knowledge learnt
(iif)  Learners will be able to transfer the knowdedgained to real life
usage.
(iv)  Since learners work on their own to discoveowledge, it will
help them to develop ability and coeragto solve other life
problems.

Disadvantages of Guided discovery

(1) Discovery method of teaching wastes time. This iegplhat the
teacher should be prepared to give hints and pmipeetion to
learners in order to minimize time spent.

(i) There is a tendency for the classrooto be noisy under

this
method as learners interact with materials and thigmselves.

(iv)  Itis not every learner that ends up making éixpected discovery
even with the guidance offered by the teacher. Hewevhen
majority of the learners have made the expectembdéesy, the
teacher can wuse their discovery to leadhers into the results
through a rounding up class discussion.

4.0 CONCLUSION

The various methods of teaching to which you haenbexposed in this

unit has both their advantages and dd@atages. They also have
relevant times that they may be used meet specific educational
objectives. It is important that you as a teacleefdmiliar with the

different methods, their merits and demerits, a agewhich may be

used when planning a particular lesson éach. This is particularly
important because as a teacher plans a lessomtlkl gilan the method

to employ in teaching along with the planning.

5.0 SUMMARY

In this unit, you have been exposed to some mathtehching that can
possibly be employed in the teaching ahathematics as at when
appropriate. These include:

(1) The discovery approach of teaching
(i)  The group method of teaching and
(i)  The lecture method.

The laboratory and individualized approaches aatéd separately in
later units.
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6.0 TUTOR MARKED ASSIGNMENT

(@) When will you as a teacher considersingt group method
teaching in the teaching of mathematics?
(b)  What are the advantages and disadvantagesap gnethod?
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1.0 INTRODUCTION

Mathematics has been labelled as one subjectshatbiabstract and not
related to life; these factors have also been gagepart of the reasons

for students’ poor performance and negati attitude towards
mathematics. This has led to the quest for otheéhoakof teaching that

would make mathematics both meaningful d arenjoyable. The
laboratory approach of teaching mathematics has bee method that

serves this purpose. It is a method teaching that is particularly

suitable for the primary and junior secondary sth®eels of education
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that every mathematics teacher should know andTisg.unit presents
you with that approach of teaching mathematicsjlitbring life to your
teaching, make the best of it.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

() Give the definition of laboratory apprbac of teaching
mathematics

(i)  Relate the need and purpose for a laboratppr@ach of teaching
mathematics.

(i)  Highlight the features of a labavagy approach of teaching
mathematics

(iv) Prepare for and teach a laboratory lesson

(v)  Relate the success of the method.

3.0 MAIN CONTENT

3.1 Laboratory Approach of Teaching Mathematics
Definition

The laboratory approach of teaching nmaties is a method of
instruction that offers learners the opportunitglitecover mathematical

concepts through their active involvement in treméng process; the

approach is that of learning by doing. From thadtaoint of Piaget’s

research, it has been found that this approackamhing mathematics is

most suitable at the primary and junior secondahysl levels. It is an

approach whereby mathematical concepts axlestracted from
investigations and manipulations of physical orarete materials. This

makes learning meaningful. For example, in teacharginal numbers

in the primary school, children shouldhe given experiences in the
matching of numbers with objects. For instancénenteaching of ‘2’,

associate the number two with objects, e.g. 2 sti2kpebbles, 2 books,

2 chairs, etc. Until the number property of  2imglerstood and can be
associated with 2 objects. This sharply contradts arning by simply
memorising a sequence of sounds: “one, two, amthr” a method by

which most of us were taught. The futility of sunkthod is revealed by

asking such a child to tell you how many objects fold in you hand;

most often he can’t tell you, this is because herharely memorized a

sequence of sounds, he has not leatot match number names with
objects. Or say the metric system ime lower secondary schools;
instead of allowing the students to rngarout measurements in the
different units, to discover the relasbip and construct the tables
themselves; they are made to learn and memorise thbles without

being able to think in these systems, nor are #idy to visualise what
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these measurements stands for in practical litmsdn. Consequently

they may not even know what situationdemand their usage. For
example, a student who is well versed in metritetalay not know the

distance represented by 100 meters or 2 kilomeateir)er may he be

able to gauge the distance from hiomé to school in meters or
kilometers; he may not know how manlters of water an average
drinking glass can hold; nor be able to guess thight of an average

man in kilogram. Worse still he may not even knolew to use the

meter, liter or gram based units. Such learningnotibe called true

learning in the real sense of it. Real learning @aly take place if

children are allowed to abstract mathematical cptscom operations

they perform on physical objects; this is whatlti®ratory approach of

learning mathematics is all about. The techniqeesiun a laboratory

strategy include discussion, discovery activitraedel construction or

even some directed teaching. Whatever tlechniques wused, the
laboratory strategy focuses the learners’ atterdimhactivities on the

relationship between mathematics and its real-wayplolication.

3.2 The Need and Purpose of Laboratory Apmach of
Teaching Mathematics

A number of factors affecting the teaching andreay of mathematics

today have made it necessary to consider the ladrgrapproach. Those
factors include the following

3.2.1 The Problems of the Traditional Approach of aching
Mathematics

The traditional approach describes the method &ldyethe teaching of
mathematics is often text-book dominated, congjstinabstractions,

learning of rules or formulae, tables and manipoadf symbols, where
work are not generally related to the physical dorl

Usually, under such method, instead of ilgadthe students through
discussion or practical investigation to discover tules or formulae for
themselves, the teacher usually gives thales or the formulae for
working.

For example he may simply give the information that

e.g Area of acircle i§r2
or in solving a quadratic equation of the
form axe+bx+c, he informs the students that:
X=-bt b - 2 -4ac
2a

then ask the students to learn it by heart andendstHHe may not even
entertain questions on why it is so. He may thee §gw examples from
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the text, illustrating the use of the formula ahdrt assign the students
to work further exercises on their own.

Studies have shown that where pupils have bedpdlriit basic facts
and computational skills, pupils are usually ndeab use such skills in
relevant situations. For example when a seniorgmynpupil is faced
with problems such as:

A boy gets-N2 per day for working on a farm
He worked for 25 days on the farm, during the hadtdays.
How much money did he get for working on the farm?

He may not be sure what to do, as to whether to adutract, multiply
or divide until he is cued as to what to do.

When such happens, the teacher get disappoi ntetahhis efforts

has been wasted, students get frustramad think mathematics is
difficult and can neither be learnt nor enjoyed.felels like opting out

of it at the slightest opportunity, and more oftkan not, he does.

The laboratory approach then if implereent wil go along way in
solving major problems in mathematics learningd8tui too will have a

higher sense of achievement and improved attitude.

3.2.2 The Position of Mathematics in Our Present Wil

It is generally admitted that mathematics is andrtgmt and necessary
subject for progress in any world. It is a subjbett cannot be divorced
from the world of Technology, which is a key to gress. It has been
aptly described as the queen and servant of gitsish

3.2.3The Negative Attitude of Most Stuasds Towards The
Learning Of Mathematics

Although, mathematics holds such an ielisable position in the
world’s progress, vyet it is well knownthat it is neither popular nor
attractive to many students, right fronthe primary through to the
tertiary institution. In the primary schools, ittlee ‘problem subject’ of

most pupils. It is not uncommon for boys and giolsnake up their

minds not to offer mathematics as they enter sesmyngthools (before

it was made compulsory for students in the seconsiztiool). In cases

where they haven'’t already made up their mindgép dnathematics, it

frequently happens that older student in the seh'@olvise’ junior or

their favored students not to dare offer matheraatiice it is “naturally

difficult”. Today, though it is made mpulsory for students in
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secondary school, yet most students perform p@mtypass out of the
secondary schools with a failed result in mathecsati

One reason for this is the method of teaching eyaololn many of our

schools today, mathematics teachingis oftertbook dominated, as
discussed above. Since students live @n concrete world, it is not
surprising then that they neither enjogor wunderstand mathematics
presented to them in a meaningless way.

The situation poses a challenge, ands hked many educators and
researchers to direct their attention to findingjdrenvays of teaching
mathematics which will not only increase mathenstchievement of
students, but will also improve their attitude todsit.

3.2.4 Support from Psychological Research on The hening
Of Mathematics

Some psychological researches undertaken in thet ¢u&now the best
approach of teaching and learning mathematics, bawe to support
the practical or the activity approach, which isersce is the laboratory
approach.

Piaget for example, who is well known for his rasbaon the stages of
intellectual development of children, supports|tdi®ratory approach
of teaching mathematics.

Zoltan Dienes, a mathematician and psychologisttay with Michael
Holt have this to say:

“Research over the past twenty years has made it
possible at least to sketch in the basic principles

which learning, particularly of maths, can be made
easier and more fun for the clever d arordinary
alike, and even for the gifted too. There has l&een
growing conviction that youngsters learbest
through activities and games.”

George Polya, a mathematician and Teacher trairsrijpthis way:

“For efficient learning, an exploratory phase slloul

precede the phase of verbalization amdncept
formation and eventually, the material arieed
should be merged in and contributes to the integral
attitude of the learner. This is therinciple of
consecutive phases.”
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There is therefore concrete evidence fropsychological research
supporting the laboratory approach of teaching srattics.

SELF ASSESSMENT EXERCISE 1

Why do we need the laboratory approach of teacmathematics as a
method to consider for use in our mathematics whass?

3.3 Features of a Laboratory Approach of Taching
Mathematics

3.3.1 Class Organisation and Arrangement

Laboratory work is usually given through assignneards in which

problems to investigate are written. The problesisally require using

some of the materials in the mathematidaboratory for performing
activities such as measuring, cutting, making ngd=mparing, sorting

and questioning.

Such assignments may require that stedentork individually or in
groups. Working in groups provides oppoitty both for first-hand
experience and for discussion of the problem.

Since learning involves carrying out various atitég and experiment,

sitting arrangement is usually differenfrom that of a conventional
classroom. Chairs and tables are to be arrangtthsohildren can sit

according to their working groups andlsoa have free access to the
working materials. A more permissible classroomcspiere exists so

that children can freely move about and discuss fiteblems with one

another.

3.3.2 Learning Materials

For effective work to be carried out in the laborgtsetting, a lot of
mathematical materials would be neededheyT should be such that
children can see, handle, measure, etc. to deveddpematical ideas.

Materials for primary level can include, woodendis, dried beans or

peas, match boxes, counting sticks, dm®ttltops, counting frames,
abacus, clean and empty tins, bottleglass jars, paper of all kinds
cardboards, string, rope, cotton, thread, tapdeauband, nails, razor

blade, scissors, etc.
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Materials for measurements include; balanseales, weights, rulers,
meter stick, tape measures, micrometers, protiatompasses, stop
watches, clocks and plastics containers of varsizess.

Materials for secondary schools include; some efahes mentioned

above and also the following; garboards, centimatées, graph-and

grid-sheets, surveying equipment, mosaides,ti Dienes blocks work
cards, student’s project folders, and so on.

While most of them can be obtained or producedlpcsome of them
may not be available in Nigeria, but they can leced from abroad.
As can be seen from the list, desks, textbookskblzard and chalk are
no longer all that need to be provided!

3.3.3 Books

In the laboratory approach to learninpathematics books are still

needed, not as the main pilot of therogramme but as a resource
material, just like any other materials in theathematics laboratory.

They are not the bases for learning & the case in conventional
classroom. After students have abstracteththematical ideas from
objects at the concrete operational levddooks or worksheets of
duplicated problems can then be wused ssurces of problems for
practices. But more often, problems ia mathematics laboratory-
learning situation are in form of assignment canda/orksheets.

3.4 Laboratory Lessons and Some Samples

For success and effectiveness, a laboratory lesseds very careful
planning; in fact its preparation in most casan@e demanding (but it

is more rewarding) than a regular classroom lesson.

The teacher has to ensure that all materials neflededparticular lesson

are ready before the lesson begins. Some of therimlatmay be ready-
made, others may have to be made locally by theheza(sometimes
together with his students). Such materials usuatliude guide — or
work-sheets, and other materials that may be nefeddde lesson.

Guide sheets should include:
(i)  Statements of objectives of the lesson

(i)  Necessary instructions to be given to students
(i) Exercise to evaluate the achievement of thgctive stated.

In a laboratory lesson, the teacher is just a gaidesupervisor. He
gives the necessary instructions and provides mtereeded for the
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lesson. He ensures that there is enough spadedfactivities, maintains
orderliness while work goes on and he goes arduadlass to offer

help to individuals or helps answer questions thay arise. He tells his

class when they should start cleaningp wnd make sure that all
equipment is returned to its normal storage pl@be.following is a

procedure used in preparing a laboratory lesson.

34.1 Procedures for a Laboratory Lesson

1. The preparation of guide sheets is essential, hodld be made
up in such a way that pupils know what they armvestigate,
and the materials they need.

2. Ensure that all equipment and materials needethélesson are
ready before the lesson begins — guide sheetsumidnsaterials
as would be needed for the particular lesson.

3. The laboratory should be set, comfortableeats and table for
students, availability of water for cawostion and washing
purposes, adequate space for the work to be ddher an groups
or as individuals.

4. The students too must be prepared wwrk and assume full
responsibilities for laboratory work e.g. workimglependently,
caring for apparatus, sharing and workinpgether when
necessary, ready to do cleaning up amml help others when
necessary.

SELF ASSESSMENT EXERCISE 2
Enumerate the procedure for a Laboratory Lesson
3.4.2 Samples 1

Weight Measurement in Metric table

Apparatus: Bathroom weighing scale; weighing scalgraduated in
grams, metal weight equivalents to midim, centigram, grams,
kilogram etc. Your maths textbook, a bucket of wagéc.

l. Group Activity: Feel the heaviness of each of theights’ by
carrying them in your hand. Weigh each of the wtsigim the
scale and record their weights. Guess the weigtiteofollowing,
then weight them and record their weights.

(1) Your mathematics text-book.
(2) The bucket of water when full and when empty.
(3) The biggest student in your group.
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(4) The smallest student in your group.
(5) Yourself

[l Using the balancing scale and the ‘weights’ balaneeord the
following weight relations:

? Milligram = 1 centigram
? Centigram = 1 decigram
? Decigram = 1gram

? Grams = 1 Dekagram
? Dekagram = 1 Hectogram
? Hectogram = 1 Kilogram

What do you notice?
What are the similarities between this table amdaihe for length?

1] Answer the following questions:

1. In what unit is weight measured in metric systems?
2. Write the following in grams

3000 milligrams (mg.)

400 decigram (dg.)

1/10 of a kilogram (kg.)

Y of a Dekagram (dg.)

N.B. It is assumed that students have done metnigth measurement
before this lesson. Also, a class discussion shoave been had before
this lesson. In the discussion the metric lengthsneement should have
been revised. The meaning of the prefix, mili, catdci, deca, hecto

and kilo revised. Also the students should haven belel that gram is

unit of measurement for weight.

The next sample had been presented earlier inntih@im motivation,
but it is still represented here as it also adegjyditustrate a laboratory
approach.

3.4.4 Sample Il

Class: JSS 1l (Sec. Sch.)

Duration: 70 mins. (Double Period)

Topic: The sum of angles in a triangle

Aim: Students will know and be able to apply the faat th
the sum of angles in a triangle is 80

Apparatus: (1) Paper triangle cut outs
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(2) Work sheets
Student has done construction work.

Perform the

following

exercises and

guestions that are asked.

l. Construct triangles ABC with the following dimensg

1 AB =5cm BC = 4cm <B =50
2 AB = 6cm CA=25cm <A=106°
3 BC =4cm CA=7cm <C=78°
4. CA=5cm <A =37° <C =90°
5 BC = 6cm <B 116° <C=10°
6 AB =7cm <A=35° <B =64°
[l Measure angles of the triangles constdictand
following table:
Triangle | 1stangle | 2. angle | 3« angle | Sum of the

three angles

DO B|W|N|F-

amrswaell

complete

What did you get for the sum of the 3 angles ohezidhe triangle?

[l Take a piece of paper and cut out a triangkarTof the vertices
and place the angles together as shown below.

What do you notice?
Do they form a straight line? What is the sum ajlas on a straight
line? Try again for another triangle. Do you get #ame result?
What does this show you about the sum of anglestilangle?

The sum of the 3 angles of any triangle is
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IV.  Attempt the following exercise

The table below shows 2 of the angle (measureegnesks), of triangle
ABC for some different triangles. Find the missarggle in each case.

Angle A Angle B Angle C
1 25 50
2 410 79
3 102 23
4 90 37
5 67 74
6 82 28
7 66 77
8 23 18
3.45 Sample Lesson

Class¥V or VI (primary) or as a remedial lesson in fornfséc.)
Duration: 35 mins.

Topic: Area of rectangular polygons.
Aim: Pupils will be able to find area of any rectangydalygon.
lcm
Instruction:
lcm 1cm
lcm

(This is a square centimeter Teacher discussesingeahLength and
Breadth of a rectangle).

You can find the area of a plane figure by countlrgnumber of square
units in it. Our unit here is a square centimeser ¢m).

The area of this rectangle is 6 square centimeter
i.e. 6 square centimeters.
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Now find the area of the following rectangles byicting the
number of square centimeters.

1

|
|

l
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Now complete the following tables using the ansvadrtsined.

Number of | Length of Breadth of Area of
Problems Rectangle Rectangle Rectangle
Example 3cm 2cm 6  square ce
1 4cm 3cm

2 5cm 3cm

3 5cm 4cm

4 6Ccm 4cm

5 3cm 3cm

6 4cm 4cm

do with the length and breadth of the rectangle?
Now find the area of the following rectangle:

V.

(1)

@)

Length =9 cm
Breadth = 4 cm
Area =

Length = 8mm

What do you notice? To get the area of a negka, what do you

(2) Length =7cm
Breadth = 3cm
Area =

(4) Length=2

1/2m
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Breadth = 3mm Breadth= 3 1/2m
Area = Area =
(5) Length = 5mm (6) Length=Lcm
Breath = 3mm Breadth = B cm
Area = Area =

So in general, when the length of a rectangle snd Breadth is B,
Then the area is..........ccceevvvvvvvvnnnnnnnn.

3.4.6 Sample IV

Class: Class VI

Duration: 70 mins. (Double Period)

Topic: Multiplication of positive and negative integers.
Aims: Students will be able to find products of integefrsen:

(1) One is positive and the other is negative
(2)  The two integers are negative

Previous knowledge:(i) students can multiply two positive integers,
(i) Students understand the commutative
property of multiplication and addition.

Apparatus: Work sheets
Instruction: Carry out the following exercise and answer thesgjons

that go along with them: (N.B. a here means ‘-a’)
Step I: Write answers to the following multiplication:

l1(a)4x4=16

4x3=12

4x2=8

4 x 1 =4 (N.B.) the written are assumed suppligthie students.
4x0=0

4x-1=?
4x-2=?

4x-3=?

Now what do you notice about the number you mujtipt 4 in each

case? Are the numbers decreasing or increasingf@®ymuch do they

decrease at a time? Now look at you answers -hayedecreasing or

increasing? As you decrease the multipliby 1? Study the pattern;
following the same pattern, what should the andweeafter zero? What

again is the answer after that? Complete the eserci

Il. Now study your answers

(&8 When the two numbers multiplied are positive in ébeve, are
your answers positive or negative?
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(b)  When one of the numbers is positive and the othaegative, is
your answer positive or negative?

(c) What does that suggest about the ptodud a negative and
positive number?

(d)  Thenin general what is (a) x (-b) =

1(b) Do the following:
3x(-4) =
5x(-2) =
(-3)x (4) =

6 X (-6) =
(-5) x3=
10x (-5) =

11 Now do the following and study the pattern of yanswers
2(@)-3x4=-12

-3x3=-9
-3x2=-6
-3x1=-3
-:3x0=0
-3x-1=7
-3Xx-2=7
-3 x-3+?

Now study your answers. Are your answers increasirggcreasing?
As you multiplier decreases by 1, biiow much does your answer
increase each time? Then what answer must follgdv ‘0

What again follows that?
Then complete the exercise.

V. Study your answers again

(@) When one negative and one positive gerte are multiplied
together in the above, is your answer positiveagative?

(b)  When the two numbers multiplied together are nggatumbers,
IS your answer negative or positive?

(c) What does that suggest about theodymt of two negative
numbers?

(d) Then in general what is (-a) x (-b)?

(-a) x (-b) =

3(a) Now do the following
-3Xx—-4=
-3x-8=
-5X-4=
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-6Xx-2=
-12x-5=

3 (b) Attempt the following exercise:
3x-9=
13x-4=
-15x -4 =
-20X 5=
(X7 =
-8Xx6=
-3x-20=
15x-3=

SELF-ASSESSMENT EXERCISE 2
Write down the procedure for a laboratory lesson.

3.5 The Success of the Method

In order to assess the effectiveness tfe method. A number
experimental study has been undertaken. One ofesyzdriment was
conducted by (1) James H. Vance (Usier of Victoria, British
Columbia, Canada) and Thomas E. Kieren (DepartwieBecondary
Education, University of Alberta, Edmontorv, and Canada). This
particular experiment was on the comparis study of mathematical
achievement of students in junior classes in Semgn8chools under
different methods of teaching. Three different metbf teaching were
used:
(1) The mathematics laboratory method.
(i) The class discovery method (it shoulde bnoted here that a
discovery method does not mean a laboratory methodgh all
laboratory methods are discovery method).
(i)  Traditional method.

Of the three groups, the achievement die group for which the
laboratory approaches was the highest. wWias also found that the
laboratory group appeared to have agh8ii better attitude towards
mathematics than the other group - wheneasured by a standard
attitude instrument.

The above report is an indication of how tremendbesmathematical
achievement of our students can be under thieglyaand particularly

how the attitude of students towards mathematindbegome positive.
Mathematics, our educators are therefore urgeaki up the challenge
presented by the negative attitudes of our studemdsr the chalk-talk

approach of teaching mathematics. Theittitude towards this
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indispensable subject can be made more positivestddents can learn

and enjoy mathematics and we should let them beeaofahis. Let us

be concerned enough about the matherhatiaahievement of our
students as to encourage teachers to experimemtgheinent this new

method that have proved successful. The issuestiaing put across in

this approach of teaching mathematics is summaiist following

Chinese saying:

“I hear and | forget
| see and | remember
| do and | understand”

ANSWER TO SELF ASSESSMENT EXERCISE
SELF ASSESSMENT EXERCISE 1

The need for laboratory approach as a method tsidenfor used in

our mathematics classroom. A number of factorsctiffg the teaching

and learning of mathematics necessitatee tneed for Ilaboratory
approach; these factors include:-

(2) The set back from the use of traditional apphodraditional
approach is often characterised by thse of text-books, it
consists of abstractions and manipulation of symdoth are
not related to the real world.

(2) The negative of most students towardee learning of
mathematics. It must be indispensable itipos in the world's
progress, yet it is well-known that is neither plapunor attractive
to many students.

SELF ASSESSMENT EXERCISE 2

Procedures for a laboratory lesson include thewohg:
()  The preparation of guide sheets is essentidisdnould be made
up in such a way that pupils know what they armvestigate.

(i)  Ensure that all equipment and materials neeatedeady before
the lesson.

(i)  The laboratory should be set, comfortabkeats and table for
students.

(iv)  The students too must be prepared to worktarassume full
responsibilities for laboratory work.
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4.0 CONCLUSION

When learners are given the opportunity to leartheraatics through

an explorative and practical approach, they nog enjoy it but it also

enhances their understanding of the concept tedrat. This will also

lead to Dbetter performance and positiadtitude of learners towards
mathematics. The laboratory approach is one mdtatchelps learners

in this direction. As a teacher, yoshould be conversant with this
method and use it for your learners, or if a ‘teaadf teachers’ — then

teach those who will be able to use it for theartesr directly.

5.0 SUMMARY
The following are the highlights of the considevas of this unit:

(1) Definition of the laboratory approach of teachingthematics.

(i)  The need and purpose of laboratorgpproach of teaching

mathematics
(i)  The features of laboratory approach of teaghmathematics
(iv) Samples of laboratory lessons were given and
(v)  The success of the method was related.

ANSWER TO SELF ASSESSMENT EXERCISE

SELF ASSESSMENT EXERCISE 1

The need for laboratory approach as a method teidenfor used in

our mathematics classroom. A number of factorscifig the teaching

and learning of mathematics necessitatee tneed for Ilaboratory
approach; these factors include:-

Q) The set back from the use of traditional apphodraditional
approach is often characterised by thse of text-books, it
consists of abstractions and manipulation of symidoth are
not related to the real world.

(2)  The negative attitude of most students tow#rddearning of
mathematics. It occupies an indispensable positidine world’s
progress, yet it is well-known that is neither plapunor attractive
to many students.

SELF ASSESSMENT EXERCISE 2
Procedures for a laboratory lesson include thewohg:

(i)  The preparation of guide sheets is essential analdibe made
up in such a way that pupils know what they armvestigate.
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(i)  Ensure that all equipment and materials neeatedeady before
the lesson.

(i) The laboratory should be set, condble seats and table
available to students.

(iv)  The students too must be prepared to worktarassume full
responsibilities for laboratory work.

6.0 TUTOR MARKED ASSIGNMENT

What is a laboratory of teaching mathematics?
Why will you recommend this approach of teachinghaenatics?
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1.0 INTRODUCTION

In the previous units, you have learnt about, utdtonal aids and how

to use them to enhance mathematics hiegc You have also learnt

about different methods of teaching mathematicadidition to this is
the unit on Laboratory approach of teaching mathiesdn this unit,
you will be exposed to individualized approach @ithematics. As a
mathematics educator/teacher, you need to be csavewith various
approaches of teaching mathematics. This is onermajy to face the
constant challenge of improving the performanceattitlides of our
learners towards the learning of mathematics.
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2.0 OBJECTIVES

By the end of this unit, you should be able to

0] State the persistent concern for theaching and learning
mathematics

(i)  Explain the meaning of Individualized Instrign

(i) State the relevance of Individualizednstruction in the
mathematics classroom

(iv) Enumerate the characteristics of a reluctaatrer

(v)  Highlight the approaches to individualizing tingtion

(vi) Outline the positive and negative pests of individualized
instruction

3.0 MAIN CONTENT

3.1 A Persistence Concern for the Teaching And Learningf
Mathematics

One major concern of mathematics educators antiéesicenters on

how to make the teaching and learning of mathematicre meaningful

and effective as well as how to make it relatethoneeds, interests and
abilities of learners. However, to actualise thasentions still present

an enormous challenge because it is evidently thedithe learning of
mathematics has still not been successful with nh@aners. There is

therefore a continuous effort geared towa identifying effective
instructional modes in the teaching and learningpathematics. It has

for long been recognized that an effective instoucis a function of

many variables involving both the learner and #aing; which takes

into consideration individual differences that ¢x@mong learners.

One such effort towards making mathematical legrniore effective

for all learners is expressed in the phrase ‘irtliglized instruction’.
The main thrust of individualized instruction liesaccepting learners as
individuals whose individualities, as it affectgithlearning, should be
considered in planning instruction. On isth note, individualized
instruction is defined below.

3.2 What is Individualized Instruction?

Simply put; Individualized Instruction may beefthed as a mode of
instruction in  which the teacher attempt® make provision for
individual learner's differences. A typicalindividualized instruction
setting has the following features:
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(1) Pre-test or diagnostic testing:- Individualized instruction
requires a frequent diagnostic testing af individual learner.
This is to enable the teacher to know what eaatmégdas learnt
or has not learnt, this will enable the teacheguile the learner
appropriately into what to learn next.

(i)  Prescription lesson:-On the basis of the results of diagnostic or
pre-test results, the teacher will direct eachneaeither into in-
depth topics if the learner proves to have undedstbe previous
section of the concept. If however thpre-test results show
inadequate understanding,; the learner will bectieinto doing
corrective activities that will help him to mastke topic under
consideration.

(i)  Post-test:-After going through the allotted material to warnon
or study, the learner again takes a post studydds able to
know how he fared in the study. If the test-ressittsws that he
understands, he can move on to the next topidf btherwise,
he may go into more corrective work independentlwibh the
assistance of a teacher.

(iv) Frequent monitoring:- This is the main feature of an

individualized instruction. Frequent monitoringdhgh various
tests and teacher observation go on in order tevkmaw the
learner is faring. Usually, such monitoring enatttesteacher to
detect whether a learner has problems or is do#lg ii“he has
problems, what are his problems, how may he beskedc. It
enables the teacher to help the learner indivigwadd at his own
level of needs.

From the foregoing, you would have noticed thatj\idualized
Instruction is associated with a type of classreooamagement
that allows learners to progress independentlyutiitaan ordered
series of lessons.

SELF ASSESSMENT EXERCISE 1

What do you understand by Individualized Instruc®io
List and discuss the main features of an Individeal Instruction.

3.3 The Relevance of Individualized Instruction in The
Mathematics Classroom

The fact that individual differences e¢xisamong learners is a well-
known phenomenon to all concerned with educatiotleéd in a general
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sense, no two individuals are the same; hence ateacher has before

him a set of learners - say up two or more, he is faced with
challenge of which mode of instruction will effeely cater for the

varying needs and background of his learners. dgdgom a regular

high rate of failure in mathematics athe School Certificate level,
(Osibodu 1977) a high percentage of learners typiaal classroom

setting can be classified either as reluctant kxara of mathematics

(i.e. low achievers) or slow learners in mathensatior any meaningful

learning to be achieved, the nature or charactsisf the learners must

be of the first consideration in prépgr a strategy of instruction —
including instructional materials to use. J. FoM¥,Jacobs, R. Bower,

L. Smith, G. Burke and E. Basten (1971) identifsethe features of

reluctant learners

3.4 Characteristics of Reluctant Learners
According to Foley & Co., reluctant learners geitgra

(1) are deficient in reading achievement and verbalmamication
(i)  Have short attention span

(i)  Have poor attendance records

(iv)  Learn at different rates of speed

(v)  Need to experience immediate success and iadeafl worth
(vi) Do not respond to the traditional teacher

(vii) Are likely to drop out of schoolunless their interest can be

engaged

(viii) Often have high potential (their meagre asl@ment is frequently
due to lack of background and poor study habits)

(ix)  Most often come from a low socio-economic bgr@und

(xX)  Prefer to work under fair and consistently irmpd conditions

(xi)  Learn well from each other.
More specifically with respect to matheice they further
identified that reluctant learner

(xii) Experience difficulty in abstracting and geakzing.

(xiii) Generally lack interest in mathematics

(xiv) Often feel that there is a stigma attachetdmng enrolled in a
“basic” or “general” mathematics class

(xv)  Vary in their mathematical deficiency’ (onduetant learner may
be strong in an area in which another reluctadefgcient)

A study of foregoing list will convince any educatbat ‘everybody-
come-along’ or generalized approach ofxtboks cannot make
provision for the varying needs and backgroundeftype of learners

described above. Individualized approach of legymrathematics is a

strategy of teaching that is intended to reachdaisgory of learners. It

is a strategy that provides for diffdre learning rates and varying
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mathematical deficiencies, while at the same tillmeva a learner with
high potential to develop that potential.

SELF ASSESSMENT EXERCISE 2
Enumerate the characteristics of a reluctant learne

3.5 Approaches to Individualizing Mathematical Instruction

Mathematical Instruction can be individualized intanber of ways.
These include through the wuse of workards, grouping, and
individualized lessons and through the use of @gned text.

3.5.1 Work Cards

These are cards on which assignments are writtdedoners to work

upon at their own pace and time. Using assignmesmlsg students can

work either individually or in small groups of tvaw three.

Work cards canbe usedto write individuasignment for learners.
Such assignment can be graded according to diffitevel. Sometimes,

when a learner has completed an assignment givemvtwle class he

may be given related exercise on cards to keegbhisyg while others

are still working on the initial assigant. Such extra work
assignment can be a little harder than the gepnees if the learner is an
above average learner.

Work cards can also be used to write investigagigrcises for learners.
Investigations are works carried out by learnedévidually or in small
groups, for the purpose of discovering a matherabtormula or to
arrive at generalizations.

The investigation assignment will be written inlarmed step by step
mode such that when the learners follow the step®ctly, he will

arrive at the correct conclusion.

Also, instruction on what a learner should do camitten on work-
cards i.e. the work to do is prescribed on the veankl, and a learner
can pick one that interests him to work upon.

Some Examples of work cards are shown below:
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CARD A2

Supplementary Exercises
Topic: Expanding Algebraic expressions
Instruction: Expand the following Algebraic expressons

1. (p+q)(r+s) 2.
3. (a+3)(at4) 4
5. (c-2)(c+5) 6.
7. (y+1)(y-4) 8.
0. (x-3)2 10.

(a-b)(c+d)
(3p+a)(2-p)
(wW+x)(y-2)
(2m+5n)(p-39)9.
(x+2)2

Fig 1: Example of Supplementary Exercises Work Card

CARD S5

Supplementary Work

Nos.1to5

New General Mathematics
For Junior Secondary Schools 2

Page 49 Exercise 6¢

Fig. 2: Example of Instruction Work.
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CARD I 4
Investigation on Multiplication with negative numbers.

Instructions:- Carry out the following multiplication and answer the
questions that go with them:- NB i
(a)  First do the multiplication up to 3 x 0, then answer,question:

3x4 = (i) Now what do you notice in your answers
3x3 = (ii) Are they decreasing or increasing in value?
3x2 = (ili) As your multipliers (i.e. column 2)

3x1 = decrease by 1 in each case by how much
3x0 = is your answer decreasing each time?
3x-1 = (iv) Following the same pattern what should
3x2 = the answer be after zero?

3x-3 = (v) Whatagain is the answer after that?

3x—4 = (vi) Complete the exercise

Now study your answers:
(a)  When the two numbers multiplied are positive,are your answers
positive or negative?
(b)  When one of the numbers is positive and the other is negative, is your
answer positive or negative.
(c)  What does that suggest about the product of a negative and positive
number?
(d) In general whatis (a) x (-b)? ax (-b) =
Then do the following
3x(-4)
3x(=2) =
(-37x(4)
5x(-5)
(-4)x9

Il

Fig. 3: Example of Investigation Work Card

3.5.2 Grouping

Grouping can also be used in Individualizestduction approach of
teaching mathematics. The phrase Individualizettunson does not

mean that learners always work individually or tieg teacher-pupil

ratio is always one. Learners can still work inugre of two, or more on

the same material or activity with the teacher mgd

Grouping is particularly relevant in situations s

(1) At the initial stage of developing a new topic oncept; i.e. at
the investigation stage, learners can kwotogether towards
arriving at a generalization or formula.
(i)  In situations where the number of availabletenials or apparatus
are not enough to go round all learners; and ystimhportant for
everyone to have a chance to see, handle andaiseatierials,
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then they can be divided in groups. The size ofytioaip will be
determined by the number of the apparatus avail&bkhis way
every learner will be able to interact with theitiea materials in
their groups.

3.5.3 Individual Lesson

Individual lessons can also be conducted throughusie of assignment

or work cards and programmed text. UWndéhis strategy individual
learners will pick up assignment cards and beginddk on their own.

The same thing applies to work that has been gairoprogrammed

text. The disadvantage of this mode however is\timle it caters for

individual differences, it looses out on the soaisphect of education.

This is because, in some cases ofivithehlized programmes where
programmed texts or instruction is mainly useadianer may work a

whole year all alone without help or interactioritwiiellow learners.

This is socially not wholesome enough because agarwhen it is

becoming more and more difficult for pko to find time to relate,
education should be bridging the communicationthapugh fostering

interchange between learners rather than elimigalia interaction that

basically exist among them. In this amf teachers should plan to
ensure that learners work with fellowearners and the teacher
frequently as possible within each week.

3.5.4 Programmed texts books

The use of programmed text is another way of imldiglizing lessons in
mathematics. The programmed texts are designegsemt learning
material to a reader in a series of short steps.l@drning steps consist
of brief exposition followed by a question or quess. Usually, the
learner responds by writing the answer in a spaoeéged. Following
this the learner will compare his answer with thespplied in the book
(these are usually provided in a separate pageldeh somewhere in
the text). In this way the learner receives an ihiate feed back on his
progress. Some of the programmes are written in augay that if the
learner’s answer is not correct, he will be dirddey the programme)
to remedial work where he can learn what he hasedis this type of
programme is called branching programmes. This foirguestion and
answer process usually gets the learner to be yleelved in the
learning activity.

He is usually forced by the question to share nesibdity for learning.

In addition, as the learner reacts to each quedtieis led to discover a
generalization. As he also provides answers t@tigstions or solves
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the problems, correct answers are reinforced ansl &lgle to correct his
mistakes immediately.

Programmed text books seem to be aeali way of providing for
individual differences at least theoretically. ffioads the slow learners

to work at his own rate, and the fast learner ishimmdered. When a

learner misses work through absences he ihnmsake up what he
missed. It also provides a good remedial work wiecessary.

The disadvantage of the use of programmed text Yemie that when

they are used too often, it can become monotormusdw learners.

They may not find it enjoyable to work independgthy after day just

writing answers to questions, especially if theyeheeading difficulty.

At the same time, fast learners see the quest®bsiag trivial and time
consuming. However, when it is integratethto the overall learning
programme, and used at regular intervals, theybearery useful as a

way of providing purposeful variety, and of meetindividual needs.

This not withstanding, it has been pointed out (f8soP.G. 1973) that in

some experimental schools, the whole sgmatitics programme is
completely individualized.

3.6 The Benefits and Non-Benefits of Individalized
Instruction

With the fore-going discussion on Individualizedtimction it is good
to look at the benefits and non-benefits of therie® mode as there is
no system without its good and ills. First the bags@f individualized
instruction are given below.

3.6.1 The Benefits of Individualized Instruction

The benefits of individualized instruction includée following

0] It is wvery suitable for providing forindividual needs and
differences of learners.

@i) It brings variety into the teachitegirning processes in the
mathematics classroom.

(i) It creates a positive atmosphere in th@assroom since every
learner works on the material with which he carsibecessful.

(iv) It enables learners to grow in their mathec®altunderstanding at
their own rate which makes it an important modasfruction
with a class that has a very wide range of achievenevels.

(v) It leads to improved learning. It has been obsa (Graham M.
Evelyn 1972) that “in many instances ewgh individualized
instruction was initiated, education has improveduality”.

(vi) It enables learners to learn at his own ratslow learner is not
unduly hurried and the fast learner is not unnerdgsheld back.
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(vii) It enables the learner to develop initiatased a spirit of self-
reliance, independent thinking and action.

(viii) Individualized instruction sustains learne@ttention and makes
him to develop interest in the learning of mathecsafT his leads
to improved attitude towards mathematicsyhich is a
desired development in the mathematics classroom.

3.6.2 The Non-Benefits of Individualized Instructia

(i) It does not foster social relationship among leerespecially
where the individual mode of learners is used cetepf or too
frequently. This is because a learner can worlaflemg time on
his own without having interaction but a good ptarthe teacher
to ensure that a learner work with his fellows wilrb this trend.

(i) It may take more time than allotted on theehtable especially
the investigation stage. This may be curbed byuitiog at least
one double period of mathematics lessam a week on
timetable so that such period may be used for Buastigation
lessons.

(i)  The constant use of learning materials magune additional cost
to the school, or the educational authorities cored However,

most

the

when such cost is compared with the recofd failures under

conventional method objectively, it may be seen the cost of
re-teaching these learners is greater n ththe cost of
individualizing mathematics.

(iv) The need for constant testing both wiagnose and to
together with the need to Kkeep recomay make it
demanding for teachers, however this extra effiodt ttme can be
most rewarding by the joy of improved quality ohteing and
attitude of the learners.

ANSWER TO SELF ASSESSMENT EXERCISE 1

Individualized Instruction may be defined as a mofimstruction in
which the teacher attempts to make provision fdividual learner’s
differences. An Individualized Instruction settings characteristics like

diagnostic testing, prescription lesson, postdest frequent motivation.

Main features of an Individualized instruction indé the following
(1) Diagnostic Testing

(i)  Prescription Lesson
(i) Post-test
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(iv) Frequent motivation
These features are discussed below:-
(1) Diagnostic Testing

An individualized instruction requires drequent diagnostic

testing of an individual learner. This helps thecteer to know
what individual learner has learnt or has not.

(i)  Prescription Lesson

Based on the results of diagnostic or pre-testtedhe teacher

will direct each learner either into in-depth tapitthe learner

proves to have understood the pre-test results ghemequate
understanding, the learner will be directed untmglcorrective

activities that will help him to mastethe topic under
consideration.

(i)  Post-test

After going through the allotted material to worhom or study,
the learner again takes a post study test to leetalidnow he
fared in the study.

If the test-results show that he understands, hereave on to the
next topics, but if otherwise, he may go into mooerective work
independently or with the assistance of a Teacher.

(iv) Frequent Monitoring

This is the main feature of an Indialized Instruction.
Frequently monitoring through various testand teacher
observation go on in order to know how the learaéaring.

Such monitoring enables the teacher to detect wehettearner

has problem or is doing well.

ANSWER TO SELF ASSESSMENT EXERCISEZ2
Characteristics of a reluctant learner includeftiewing:-

(i)  are deficient in reading achievement and verbalmamcation
(i)  Have short attention span

(i)  Have poor attendance records

(iv) Learn at different rates of speed

(v)  Need to experience immediate success and iadeaf worth

116



MED 815 INSTRUCTIONAL TECHINIQUEAND METHODS IN SCHOOLS
MATHEMATICS

(vi) Do not respond to the traditional teacher
(vii) Prefer to work under fair and consistentlypased conditions.

4.0 CONCLUSION

Individualized approach of learning has been priesehere with a view

to get you as a teacher and educational authoatiggainted with this

mode of instruction which (although has been fotmbde rewarding) is

not yet commonly practiced in our classrooms. Atghme time, to

challenge us to explore a mode thaan cbring improvement to
mathematical learning and attitude to learners.

The challenge presented by poor performance aitddzts of learners

in  mathematics should stir a desire s to try new methods and
innovations. Commenting on the success tfis mode of learning,

Evelyn M. Graham (1972 P.15) pointed out that

“Although there is no more panacea for teaching and
learning, Individualized Instruction seems to be on

of the most successful endeavors availablo
education”.

5.0 SUMMARY
The highlight of the discussion in this unit inchsdthe following:-

(i)  Discussion on the persistent concern for the teachnd learning
of mathematics.

(i)  Explanation of what Individualized Instructios.

(iif)  The relevance of Individualized Instructiom the mathematics
classroom.

(iv)  Characteristics of reluctant learners

(v)  Approaches to Individualized Instruction and

(vi)  The benefits and non-benefits of Individuatizestruction.

6.0 TUTOR MARKED ASSIGNMENT

Individualized Instruction has been described asfattive approach of
teaching and learning mathematics.

0] What are the benefits of this approado the teaching and

learning of mathematics?
(i)  What are the non-benefits?
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1.0 INTRODUCTION

This unit will expose you to principles of conductiremedial teaching
in mathematics with particular reference to primawgthematics. As
pointed out in the introductory notes to this ceuss a whole; you may
not directly be involved in teaching at the prim&yel , but you may
be involved in training teachers that will teacltras level of education.
It is therefore necessary that you get exposednef the concepts
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that you will need to prepare others. Primary etianas the foundation

of our educational pyramid, and most mathemateaifing problems

that learners encounter begin at thisvell Principles of remedial
instruction are like a general tool that can bedusecorrect learners’

problems in any mathematical concepts. arAp from this, the same
principles can be adapted for use at secondaryeor &rtiary level of

mathematics. So you need the principleBe ready for an enjoyable
reading.

2.0 OBJECTIVES
By the end of this unit, you should be able to;

() Identify the need for Remedial teaching

(i)  Explain the meaning of Remedial teaching

(i)  Conduct diagnostic test

(iv)  Tell the causes of poor performance

(v) Point out possible Instructional probke and suggested
guidelines for remediation.

3.0 MAIN CONTENT

3.1 The Need for Remedial Teaching

Mathematics, though significant to the iestific and technological
development of our nation, is one sobjein which most students
perform poorly. A look at students termly reporésts show this. This

situation has been an issue of concern to mathesnadiucators and all

those involved in education.

Educators generally and mathematics edtgaton particular are
therefore consistently faced with a challenge tprme the situation.

One way to do this is through remedial teaching.

3.2 Meaning of Remedial Teaching

Remedial Teaching (with reference to mathematgsjsually carried
out with an objective to correct areas of misun@eding or weakness
or common errors that have been diagnosed amongelsa When such
corrective teaching is done, it usually makes puadhieve better and
consequently improve their attitudes towards tHgesa.

3.3 Preparation for Remedial Teaching

For effective remedial work the teacher needs tkensmme preparation
as follows
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3.3.1 Conduct a diagnostic test

To be able to prepare for the remedial teachingaakely, the teacher
should know specific areas in the topics at haatinost learners do

not understand which needs reteaching. In ordixctate such areas, the

teacher may need to conduct a test that cover exsggct of the topic

been studied. Results of such a tesil reveal areas not properly
understood by learners. This will assist the teaohehe area to reteach

or emphasize during the remedial teaching.

3.3.2 Understand Background Factors Responsible

Some times, there are some background factorsrapicause poor
performance in mathematics for some learners. Wtaeding of such
factors by the teacher will enable him to help tHarther.

Such factors includes:-

0] Learners who have little out of schooéxperience e.g. little

chances to solve problems or engage in mathemattaities
outside school

(i)  Learners who get insufficient sleep, lack 0bfl and good health
will find it difficult to pay attention in the clasoom (physical
and emotional disturbance).

(i)  Learners who absent themselves from schoatioaously. This
makes them to miss many new steps and topics taughhool,
which in turn may lead to failure or poor performan

(iv)  Consistently transferring schools also hasgative effect on a
learner’s performance especially if the syllabusas procedures
in all schools are not uniform.

(v)  Automatic promotions from one class to anoth#hout having
understood well mathematical principles and corsctgarnt at
the previous level often results in failure later.

(vi) Poor teaching methods employed by a teaclser @ntribute to
poor performance in mathematics.

(vii) Also since mathematics demands a nsaerable amount of
general intelligence for one to succeed, factaas ilegatively
affect general intelligence can hinder thmenatical attainment
e.g. a mental defect sustained through injury ertdunborn
causes will lead to poor achievement.

(viil) Poor memory: this is a common weakness efllackward child.

SELF ASSESSMENT EXERCISE 1

What kind of background can lead to poor perfornreainanathematics
for a leaner?
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3.3.3 Characteristics of the Backward Learner

Just as it is wuseful for the teachéo know factors that cause
performance in mathematics, it is equallygood to know some
characteristics of the backward learner.

It has been noted that backward learners in mattiesrtaave a low

opinion of their worth (NCTM, 36 year book IX). Such pupils need

encouragement so as to be able touevaltheir worth as learners of
mathematics.

A study of the written work of such lears usually show frequent
occurrence of some errors, incorrectly written jpeois, wrongly copied

problems or problems frequently left unanswered.

Their lack of interest in the subjecis wusually shown on their
mathematics exercise books — which are usually,gidorly cared for,

with missing or torn pages.

During dictation, it usually takes a backward |eara long time to write
a dictated problem. He may ask the teacher to tépegroblem again
and may end up writing a different problem altogettsometimes the
backward learner just writes down what number tloates to his mind
as an answer to a particular problem. The pupil besome shy and
confused, may simply repeat what he knows as answmay finally
keep silent. When a pupil displays this kind of &&tr, the teacher
should not attempt to ask him to explain his pracephe should just
note his problem and give him personal help.

SELF ASSESSMENT EXERCISE 2
What are the characteristics of a backward learner?

3.4 Possible Instructional Problems And Suggesd
Guidelines For Remediation

The following are some common errors atthteachers can expect

backward learner to make; along with them are sstggeguidelines for
remediation.

(1) When diagnostic test results and other observatioshow that
0] There is inadequate mastery of basic facts, theraflowing
remedial measures can be adopted.

(@) Let the basic facts be retaught using concretemaiend the
number lines.
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(b) At the early stage, use words for ham instead of writing
symbols.

(c)  Write frequent drill and reinforcement usingiesy of games and
individual drill.

(2)  When the pupils have difficulties with carrying e.g recording
both digits in units column as in the following exaple.

() 9 6 () 1 3
+2 8 +1 9
11 14 2 12

You may use the following remedial guidelines:

(@) Allow learners to use concrete objects alonty waper
and pencil exercises.

(b)  Review place-value and expanded notation.

(c) Label columns as T —tens, U — units.

(d)  Use the ideas of re-grouping and counting.

(3) When pupils have problems in subtracting e.g. he always
subtracts the smaller number from the igger number
regardless of the placement, e.g.

6 5 30 4
-2 8 -12 1
4 3 22 3

Use the following remedial guidelines
(a) Use concrete materials.
(b) Use the idea of expanded notation, regroupirtgranaming.

(4)  When pupils have difficulties with zero; e.g.
__1
4140 - the last zero is left out.

12
510 — the remedial zero is left out i.e. in thevaer.

Use the following remedial guidelines
(&) Assist learners to estimate quotients espgdiadl number

of places.
(b)  Review division with zero.

3.5 Suggestions for Successful Remedial Instruction

The following suggestions will be founduseful for the teacher in
conducting remedial lessons.
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(1) To help children gain understanding on new eptc

(@) Make liberal use of concrete manipuwa and investigative
experience with objects.

(b) Let the course be easy at first.

(c) Letinitial problems in the early assignmentdasy to ensure
some measure of success.

(d)  Ensure the children are ready for the new cphlog providing a
good review of needed concepts and skills.

(i) In teaching new skills show learners smalldose” of practice at
the beginning and at frequent intervals. Contitnie dver a long
period of time.

(i)  Show interest in low achievers byproviding motivational
problems or games at the introductory stages.

(iv)  Inyour teachings speak slowly, clearly anahgsly, to enable the
slow learner understand exactly what is expectddrof

(v)  Use illustrations and show objects whenevesiis.

To conduct effective remedial lessons you the teamhshould bear in
mind that:-

(i) Inteaching new concepts you begin with simmieblems and
later go to more difficult ones.

(i)  Use various concrete objects to build up n@ncepts.

(iif) Be sympathetic towards the weak learners,osiog new words
carefully so as to build confidence in the learaed motivate him
— this will enable him to attain a satisfactorydewof achievement.
Your methods must be learner-centereddividualized and
directed towards the learner’s area of weaknessaithhematics.

3.6 Some Sample Remedial Instruction

The following two lessons will illustrateone of the ways remedial
lessons may be conducted, using a discovery agproac

3.6.1 Remedial Lesson 1

Problem: -  Pupils have not got mastery of basic multiplicatio

facts.
Objective: - To help pupils to gain proper understanding of aadcble
to multiply with one digit numbers.
Apparatus: -Distributes to each child seeds or stone for cognti
(i) Activity sheets or guide sheets for each claite
prepared by the teacher.
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Procedure:-
Step I: - Introductory activities

Teacher puts the counting materials (say stoneff)edesk at one end
of the room. He then calls a learner and asks aibrihg him 3 stones.
Teacher: Go again and bring another 3. “Go again and baimgther 3.
Then he asks the class. How many times did he Gu2é times’ (3

times is written on the blackboard).

“How many stones did he bring each time?”
“Three”. The blackboard now read ‘3 times” .3’
‘And how many have we altogether?’

The learners count in threes and say ‘nine’.
So we have ‘3 times 3 makes 9’

This process is repeated for the following examples
2 times 4 make 8
4 times 5 make 20

Step Il: -  The ‘zero fact’ is also introduced in a similar wa#
learner goes to the desk 4 times and bring notbauwlx each time;
“How many times did he go? — “4 times” ‘What did lméng back each
time?’ — Nothing. ‘What has he got altogether?Nething’. And the
blackboard work looks like this:

4 times 0 makes 0
2 times 0 makes 0
3 times 0 makes 0 etc.

The ‘one fact’ is introduced similarly to give

1 times 1 makes 1
3 times 1 makes 3
4 times 1 makes 4 etc

Step lII:

The teacher then introduces the sign ‘X’ to meansidime as ‘times’,
like the other signs children have known e.g. +d&add’ and ‘=’ is
introduced to mean makes. The above work is thewritéen as:-

3x3=9 4x0=0 1x1=1

2x4=8 2x0=0 3x1=3
4x5=20 3x0=0 4x1=4
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Step IV

After the above activities, the children are thekeal to use their own
counting materials to do the following exercises.
Write the following multiplication and their ansveer

(@eg.1x0=0 (b)1lx1l=

2x0= 2x1=
3x0= 3x1l=
4x0= 4x1=
5x0= 5x1=
(©) 1x2= (d)1x3=
2X2= 2Xx3=
3x2= 3x3=
4x2= 4x3=
5x2= 5x3=

3.6.2 Remedial Lesson 2

Problem: - Pupils have problems in subtracting bigge
number from smaller ones.

Objective: - To assist pupils to be able to sultrabigger
number from smaller ones.

Apparatus: - Number line, chalk and chalk board.

Introduction: - Teacher discusses the extension of number line to

zero and negative numbers and their names. He
also reminds that subtraction is always given by
counts to the left on the number line.

Instruction: - Teacher says:- ‘Using’ the number lingt is
possible to subtract bigger numbers from smaller
numbers. E.g. 2 -4

-5-4-3-2-12 0 1 2 3 4 %5 7 8 9

The subtraction 2 — 4 means: from 2, count 4 tddfiethe arrow shows
this.2-4=-2

Do the following subtraction using the number littegn write down

the answers:-

3-5= 0—4=
5-9= 4-9=
2-3= 16 — 17 =
1-5= 4-10=

What do you notice in your answers ewh bigger numbers
subtracted from smaller numbers? The answers ystaity negative
numbers before the figure.
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(b)  Can you see a way of subtracting bigger number smaller
numbers without using the number line?

Yes — by subtracting the smaller number from tlygér and put ‘—’
before the figure.

(c)  Now do the following without using number line.

6-8= 3-2=

5-9= 12 -13 =
0-6= 10-18=
9-10= 5-10=
7-12 = 20-30=

Can you now subtract any bigger numbers from smalienbers

ANSWER TO SELF ASSESSMENT EXERCISE
SELF ASSESSMENT EXERCISE 1

Background that leads to poor learners’ performance
Mathematics

There are various background factors that may caiaébematical poor
performance for some learners. Such factors inslude

(1) Learners who have little chances to solve problenengage in
mathematical activities outside school.

(i)  Learners who get insufficient sleep, lack obfl and health will
find it difficult to pay attention in the classroofPhysical and
emotional disturbance)

(iif)  Constantly transferring schools also hamegative effect on
learner’s performance especially if the syllabuessd procedure
in all schools are not uniform.

(iv)  Learners who absent themselves from schodiiwaously, this
will make them to miss many new steps andtoptaughtin
school which consequently leads to failure or gmenformance.

SELF ASSESSMENT EXERCISE 2
Characteristics of a Backward Learner include tilewing:-

(i)  Backward learners in mathematics have a low opinidheir
worth. They have a low self esteem and do not vidae worth.

(i)  Backward learners usually show frequentcuaence of
errors, incorrectly written problems or wrongly e problems.
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(i)  They show lack of interest in the subjectthsir mathematics
exercise books, textbooks are usually dirty anth vatn pages.

(iv) It usually takes a backward learner a longetito write a dictated
problem. He may ask the teacher to repeat the gmobahd may
end up writing a different problem altogether.

4.0 CONCLUSION

With a continuous increase in the numbef pupils in the primary

school especially with the implementation of UBlg humber of low-

achievers in mathematics will increase. To imprthie situation, there

iIs need for a remedial programme taterc for mathematical-low-
achievers in our schools. The plea goes to teatherse all available

resources, techniques and strategies keir t disposal to assist the
learners who need remedial work. “It is hoped thigh appropriate

methods of presentation, a sympathetic d#itu and suitable material

aids and right motivational techniques based oividdal needs many

of the learners disabilities will be eliminatedVighelia 1976)

5.0 SUMMARY

The following are the major highlights of what Heeen discussed in
this unit:-

0] The need for remedial teaching in our school prognas has
been shown
(i)  The meaning of remedial teaching has beenrgive

(i)  How to prepare for remedial teaching has bbaghlighted

(iv) Possible instructional problems and ggested guidelines for
remediation was given

(v)  Suggestions for successful remedial teaching efgered and

(vi) Sample remedial teaching was given.

6.0 TUTOR MARKED ASSIGNMENT

(@) What do you understand by remedial instruction?

(b)  What steps will a teacher take in order to emh@ successful
remedial instruction?
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1.0 INTRODUCTION

In this unit, you will be exposed to evaluationaasintegral part of
mathematical teaching and learning, you will lealpout its purpose, its
importance and the techniques of evalmatiin the mathematics
classroom. Have a pleasant study time.

2.0 OBJECTIVES
By the end of this unit, you should be able to:

(1) Explain in your own words the meaning of evaluation
(i)  State the purpose of evaluation

(i)  Outline the types of evaluation

(iv) List the techniques of evaluation

(v) Differentiate between types of techniques

3.0 MAIN CONTENT
3.1 Meaning of Evaluation
With regards to mathematical instructions, evatrats the means of

assessing the effectiveness of the work done bieteher as well as
the level of understanding attained by the learr{@&wmolund, 1976) cited
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in Ezike and Obodo, 1991) defined evaluation agstematic process of
determining the extent to which instructional okijges are achieved by

the students.

According to him the later definition implies twssues as follows:

(i)  Evaluation is a systematic process
(i)  Evaluation always assumes that instructiorigéotives have been
identified.

Hence, unless the instructional objectivdsad been previously
identified, it will not be possible to determinesttype and the extent to

which learning has taken place. Therefore, evalna comprehensive

and more inclusive than measurement. While measaners limited

only to quantitative description of learsi behavior i.e. it assigns
numbers to observations or testing done on leardys evaluation on

the other hand includes both qualitative and qtetite description of

learners’ behavior as well as value judgment canogrthe desirability

of that behavior. Indeed, evaluation may not beethas measurement,

and where it does, it goes beyond mere assignnieninoerical values.

In  mathematical instruction, evaluation isnainly concerned with
assessing the extent to which mathematical unaelisig are achieved.

3.2 The Purpose of Evaluation in Mathematical Learning
and Teaching

Evaluation should be seen as an esdeningredient for effective
mathematical teaching and learning. Itsainm purpose is to provide
feedback to all stakeholders in this enterprisés §houp includes the

teacher, the learner, the parents, the schookgstem, etc. and also to

motivate learning.

3.2.1 Feedback to the Teacher and Learners

Every teacher need to know how effective his teaghias been. For

example, after the completion of a lesson, a tapimit or even a whole
course of mathematics programme he may be inter@stending out
the effectiveness of his teaching. He may be isteteto know how
effective the methods of teaching and/or the insibnal aids used have
been.

He can ascertain this by giving a quiz; or a teist| questions, or even
assignment etc. The results obtained from suclceseewill enable him
to know the level of understanding his learnersehattained as a result
of the teaching. It will also help him to deteata@s of misunderstanding
or weaknesses in his learners over such lessapir For example,
suppose the teacher has just concluded a lessoeasures of central
tendencies in statistics; but upon administeriggia on the lesson the
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teacher discovers that most learners atanmdifferentiate between
median, mode and mean, he may see the need toreitteach the

lesson or give some remedial measures. The quendo/the learners

was an evaluative instrument and has enabled himve a feedback

that a remedial lesson will be necessary. At tineesame the individual

learners would be able to assess himself/hersdibanwell he has

understood. The evaluation measure will enablethisee the need to

sit up and work harder if he did not do well enough

3.2.2 Feedback to the School and Administration

Evaluation will help a school as a system to retenathematical stand

among other schools. For example, ife thresults of West African
Examination Council (WAEC) show that all or alma#itthe students of

a particular school attain a credit level in mathé&os yearly, this will

give the school a high rating in nemtatical performance in the
neighborhood. Its mathematics teachers will bedrgt®od and it can

lead to the school capturing more students inbaghborhood because

they want to pass the subject at WAEC level.

As an administrative system, a schodhrough evaluation of
mathematical instruction will be able to give pregg result of a student

to his/her parents. It wil help hercounselors on how to guide the
learners on their future careers, she will be &blake decisions on new

learners or prospective ones e.g. for selectidresh admission into the

school, etc.

3.2.3 Feedback to Parents / Guardians

Evaluation of mathematical instruction will enaplrents/guardians to
have feedback of how their child or ward performshiat subject. This
will in turn enable them to know what encouragentergive to their
ward, whether he needs special home coaching bar Siey will be
able to guide him on his future career, etc. litfeel the school does
not have effective teachers in mathematics, theydegide to change
the school of their ward, etc.

Hence, in various ways; evaluation of mathematitstruction gives
feedback to all stakeholders in mathematical le@raind teaching.

SELF ASSESSMENT EXERCISE 1

Highlight and discuss the purpose of Evaluation.
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3.3 Types of Evaluation

Majorly two types of instructional evaluation arged in schools, which
include (i) formative evaluation and (ii) summaterealuation.

Formative evaluation is the on-going type. lths type given when the

instruction is on-going; i.e. it is @giv at intervals of the on-going
course, or the currently taught course. It givesagressive feedback of

the course or the unit, which in-turn may reinfoocanotivate learning.

It also serves the purpose of diagnosing errolsaming, areas not well

understood by learner's e.t.c. The teachis then able to adjust his
teaching, examine his methods and plaemedial teaching where
necessary.

Summative evaluation is used to determine the démmbarse, end of

semester/term or end of session/year achievembatrebult is used to
assign grades or to determine whether the objecttlentified at the
beginning of the programme or courses have beap\athor not.

There are other types of evaluation that are mafufently used in the
classroom instructional situation, these include:

(1) Diagnostic Evaluation

This type of test is used to locate areas not wedkerstood by learners
in the course of teaching, such that when detestéthble remedial

teaching can be planned and given Iiye teacher. Although not

frequently used, every mathematics teacher shawldassor to plan and
administer this type of testing both to help herfeers and to improve
his teaching.

(i)  Prognostic or aptitude test

These types of test is designed such that theefyterformance of an
individual can be predicted on the basis or coti@iaobserved between
two or more skills.

SELF ASSESSMENT EXERCISE 2

Highlight and explain the different types of Evdloa

3.4 Techniques of Evaluation of Mathematics Instruction

The techniques of obtaining information on mathécaaattainment of
a learner are many and varied. For assessing mativahbehavior at

the intellectual level, cognitive level, the followg techniques can be

used.
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(i)  Written Test

A test is a tool or measuring instamin for evaluation. It is
examination of mathematical knowledge of the legrit€an be inform

of questions to answer or activities to carrydiie response of the

learner will be assigned a numerical score basdusoperformance in

the test. The numerical score assigned becomexiaraior of how well

he possesses the characteristics or quality beeaguned.

Broadly speaking, there are two types of tests whre the essay and
the objective tests; these will be given detaitedtment in the next
unit.

(i)  Assignment

This is an allocation of a piece of work givente tearner to do within

a specified period of time. The learner is expettedo the pieces of

work using the experiences to which Heas been exposed by the
teacher. Such work is usually individual based i@ag require efforts

and use of initiative of the learner. It may be gragnd pencil work, may

involve drawing sketches and diagrams, construaifanodels, use of

library, etc. On completion, such assignt will be graded and s
useful in obtaining information on the mathematmethievement of the

learner in the examined area.

(i)  Oral Questions

Another technique of evaluation is in the use af questions. Under

this technigue the mathematics teacheroutth questioning tries to
determine  how much his learners havearnte or to recapitulate or
consolidate what has been learnt; to detect aasell understood by

students in what he has taught, etc.

Through learners responses, the teacher is ablatoate the extent of

their understanding of the mathematical concepighta or if any aspect

is not well understood. In a similar fashion thrbube questions asked

by learners, he is able to determinehettver they understand or not
where learners fail to ask questions at the eradlesson, it shows they

have not understood the lesson.

(iv) Learners Self-Evaluation

This technique gives each learner the opportunigvaluate himself by
stating how well he has wunderstood thHesson or the course. It s
assumed that every learner can evaludtiemself to some extent.
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Therefore, after the mathematics teacher finisbashing a unit or a
topic in mathematics; learners may be giving theoofunity to evaluate
himself.

The following may serve as a sample guide.

(v) Sample

Mathematics Self Evaluation Form

Topic: (e.g.) Areas of Polygons
NamMe: ..o Class..........

Tick any of the following to rate your understargliof the above unit:-
l. The unit is

Very well understood

Well understood

Fairly understood

Not understood

Not at all understood

[I.  In the unit indicated above
(i) Which area do you understand most?
(i)  Which area do you least understand?
(i)  Which area do you need help?

While the first part gives a general assessmeatséicond part makes
the learner to be more specific. Their responsesatsd be used to
diagnose areas of problems. For example, if mashé&s indicate same
problem area as where they need help, the teacedaduce that such
area will need re-teaching.

ANSWER TO SELF ASSESSMENT EXERCISES
SELF ASSESSMENT EXERCISE 1
The purposes of Evaluation includes:-

(i)  Evaluation provides feedback to the teacher andetmaers
(i)  Evaluation enhance feedback to the schooladmdinistration
(i) Evaluation gives feedback to Parents and @iaes

(1) Provision of Feedback to the teachers and learners
Every teacher needs to know how effecti his teaching has

Evaluative measure helps him to know whether hedbas well or need
to sit up and put in more effort in his teachingisican be done by
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giving a quiz or unannounced test assignment dte.résult can be used
to know the level of understanding of his learnéls.may then need to
re-teach the lesson or give some remedial measures.

(i)  Feedback to the School and Administration

In the same vein, evaluation will help a schochaystem to rate its
mathematical stand among other schoolsor Fnstance, a good
performance of students in the General Certifieat@mination (GCE)

will definitely place such particular school atighhstand and rating.

Also, the administrative board of a school throeghluation would be

able to give progress report.

(i) Feedback to Parents/Guardian

Evaluation of mathematical instructions Iwilenable parents to have
feedback on the performance of their wards. Thikasnsequently help

them to know the areas or the subjects in which ttéldren requires

motivation, encouragement and other special cogadhiorder to effect
improvement.

SELF ASSESSMENT EXERCISE 2
Types of Evaluation highlighted and explained
()  Summative Evaluation

Summative evaluation is used to determinbe end-of-course of a
semester or a term, end of a session/year achietefiee result of this

is used to assign grades and determine whethebjketives identified

at the beginning have been achieved.

(i)  Formative Evaluation

Formative evaluation is the on-going type, whicthis type given when

the instruction is on-going; that is, when it igse at the intervals of the
on-going course, or the currently taughtourse. It also serves the
purpose of diagnosing errors in learning that é&aamot understood by

learner etc.

(i)  Diagnostic Evaluation

This type of test is used to locate areas not wederstood by learners
in the course of teaching, such that when didtageitable remedial
teaching can be planned and given llye teacher. Although not
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frequently used, every mathematics teacher shdatdgnd administer
this type of evaluation.
4.0 CONCLUSION

From the fore-going discussion, you sHoulhave observed that
evaluation is a important aspect of the schoolesgsh general, and of

mathematics in particular. In-deed, it odd be seen as an essential
ingredient in the mathematical instructiongorogramme. It provides
feedback to all stakeholders in mathematical le@raind teaching. It

makes possible to report on the learners’ progradgo take relevant

decisions where necessary. The next unit discussk=ail the testing

process as an instrument of evaluation.

5.0 SUMMARY
In this unit, the following issues has been disedss

(1) The meaning of evaluation has been given

(i)  The purposes of evaluation have been stated

(i)  The various types of evaluation discussed

(iv)  The technigues of evaluation have been fullglgsed

(v) The difference between various types @valuation has been
discussed.

6.0 TUTOR MARKED ASSIGNMENT

What do you understand by Evaluation?
List and discuss four techniques that may be uséde mathematics
classroom.
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1.0 INTRODUCTION

The last unit took you through the general aspefcevaluation which
includes meaning of evaluation, purposd evaluation, types of
evaluation and techniques of evaluation. This wilitexpose you to the

more specific types of evaluation. Specificall\steemeasurement and

testing procedures shall be examined.

Tests are instruments for carrying owvaluation, it is therefore
important in the over-all objective ofevaluation. This unit therefore
exposes you to detail treatment on testing.

2.0 OBJECTIVES

By the end of this unit, you should be able to:-
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(i)  Explain the relationship between test and measureme
(i)  Give definition of a test.

(i)  Outline the purpose of test

(iv) State classification of test

(v)  List the criteria for a good test

(vi) Relate a general guide for writing objectiests item

3.0 MAIN CONTENT

3.1 Relationship between Evaluation, Tests and
Measurement

The three concepts above are relatecpbecadly when discussing

evaluation of learners’ achievement. It is therefoecessary to explain
the relationship among the terms.

As highlighted earlier, evaluation is theystematic process of
determining the extent to which instructional okijges are achieved by

learners. A test is one of the insteats used in the process of
evaluating. When a test is conducted, the datdaraatdrom the results

of test or any such evaluating actgti is called measurement. The
judgment or assessment made on the measuremémgseigaluation.

For example if Gabriel scores 28% in mathematinghe basis of his

score, we judge, or conclude or assess him to beipanathematics. If

John’s height is measured to be 1.9 meters, weuwd®or judge on the

basis of his measured height that e a tall fellow. In the above
examples the activities that produce th#ata e.g. the score in
mathematics is the ‘test’; the data obtained egresof 28% or height

of 1.9 metres are ‘measurements’ while the judgeraeoonclusion

arrived based on the data obtained is the evaluatio

Test then is a major tool or instrument used fal@ation.

Obviously, you will agree that a meaningful evaiots possible only
if the instrument used to provide the data is eiffec It is therefore
important to select or develop an instrument appaggpfor the purpose
for which it is to be used. Hence this unit is give detailed discussion
on tests and the process of testing, since tlasngjor instrument/tool
in the process of evaluation in the mathematicssctom.

3.2 Definition of Test
A test refers to a set of questions or items desigind to be responded

to by one or a group of individuals within a spexifperiod of time.
Tests are used mainly as measures of achieveresitptv how much
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an individual has learnt or not learnt in an asjpéatstruction to which

he has been exposed. It is therefore a major ms&intiin the process of
evaluation.

3.3 Purposes of Tests

Among other things, tests serve the following psgm

() Provides feedback to teachers and learners

Test provides the means whereby a teacher camide&ewhether a
unit, a course of instruction he has taught, saypathematics has been
successful or not. For example if the learnersgparfreasonably well, it
means his teaching has been successful and heam d otherwise,

he may need to decide whether to reteach the lesgmmovide other
ways of remediation. It also helps him detect thdipular areas where
learners have difficulties.

Tests also help to inform learners on whether meaking progress in
his studies or not. If he finds that he is not daivell the result of the
test may jolt him to work harder. At the same tiine will be able to
detect the areas where he is not doing well, afidead him to pay
particular attention to it.

(i)  Motivates learners and teachers to hard work.

Tests provide incentives that make both learnedg@achers to work

harder. For example, whenever learners are infortmegich test will be
given, they prepare for it by studying more whicially results into
more learning. Hence learners are motivated toystuate regularly and
seriously when they are aware of an impendingthest when there is

no indication of a test. It has been observeduien a learner has
many courses he is offering and limited time avdéddor each of the
course; the courses or subjects in which less eestgamination are
given receive less attention from theearher than those
frequent tests are given. For the teachers too wienare made to give
frequent test they sit up more to work because iz to set the tests
which must be in line with the instructional objees they also need to
mark and grade the tests. Sometimes too, extrarlesge held to look

at the tests with the class for the purpose ofections. All these means
that teachers are kept busy in a system whereaetpsts are given. The
foregoing show that tests induce both Heex and learners to
harder.

in

work
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(i)  Tests provide means of measuring Teachers effectivess

Tests, particular final examinations aralso used to measure

the

competence and efficiency of teachers whose stadeatexamined in

such finals especially external examination.r Fexample, in external
examination such as West African Examamat Council (WAEC),
schools whose students perform very well in mathesattract the

public attention favorably. Such successes arellysat#ributed to the
competence and effectiveness of their chtes. On the other hand
schools whose students perform poorly are lookexh uierrogatively

and their teachers are considered bdticompetent and ineffective.
Hence tests/examinations serve as mearis neeasuring teacher’s
efficiency, especially in these days whethe public uses results of
examination results to measure how good a school is

SELF ASSESSMENT EXERCISE 1
List and discuss four purposes of tests.

3.4 Criteria of a Good Test

There are a number of criteria that should be nietnndesigning a test.
They include the following

(1) Validity

This means that the test should measure whainteéaded to measure.
For example, if a test is meant to measure matheahachievement of
learners let it measure achievement. If it is gustic test, then it
should be able to reveal weaknesses in mathenthgitshould be put
right. A single test cannot fulfill all purposes)emshould ensure that the
right type of test is used for the right purpose.

(2) Reliability

This means that results obtained in the tests dHmkonsistent all

other things being equal; i.e. a candidate shatddesapproximately the
same mark if he took the test repeatedly assurhaighe does not gain
new knowledge from his previous attempt of the. dé4iile this ideal is

not obtainable, efforts can be made to curb thesfa¢hat spoil the

perfect testing situation. Such factors that caluce reliability include

(1) Mental and physical condition of the learner eagklof sleep
may affect a learner’'s mental effectiveness.
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(i)  the condition under which the test is giverg.e test written in
an area where civil fight breaks out and peopleuader tension
will negatively affect performance of candidates

(i) Inconsistency in the standard of markingdopted by different
examiners (say in a large scale exatoimp or by the same
examiner on different occasions

(3) Fairness

The test should be fair even from the point of viethe candidates or

outsiders e.g. questions should not Iset outside the syllabus, time
allotted for the work should not be too much or litie etc.

(4) Discrimination

A test should discriminate between the abilitiesarididates. A test in

which every candidate score the samerkmdas not discriminated
between abilities and would not serve any useftpqse. At the same

time, too wide a spread in marks can be misleading.

(5) Comprehensiveness

A test should cover every aspect of the conteritgybexamined; for
example an end-of-course test should cover evexy afrthe objectives
highlighted at the beginning of the course.

(6) Ease of Administration and Scoring
The test or examination should be easy to admirastd score. This is

particularly important when the number of candidasevery large. It
may not be a problem when candidates are few.

SELF ASSESSMENT EXERCISE 2
List and discuss the criteria of a good test.
3.5 Classification of Tests

Broadly speaking, there are two types of tests hathe essay type and
the objective type. Each of this will be examirediow;

Essay Type Tests

The essay type tests examine the learners’
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() Understanding of the subjects

(i)  Ability to organise his thoughts anddemonstrate logical
argument

(i) Ability to think critically

(iv)  Ability to apply knowledge to the solution pfoblems.

In essay type tests, the learner is required taigecfully written answer
in response to questions. Examples are the traditend-of-course or
end-of- session tests/examinations..

Advantages and Limitations o Essay Tests

Essay tests have both advantages and limitatittnad/antages include
the following:

()  Questions are easy to compose.

(i)  They test learners’ ability to recall informai rather than merely
recognise factual information.

(i) They appraise higher-level intellectualabilities like ability to
reason and think in abstraction etc.

(iv) They test learners’ ability to apply okledge to solution of
problems.

Its limitations include the following among others.

(1) Inability to sample representatively

(i)  The scoring can be subjective and
(i)  Scoring takes much time.

However, the limitations can be controlled by appiate measures e.g.

(i) Combining the wuse of essay and dbje Tests for better
sampling

(i) Preparing detailed marking scheme Wwhicshould strictly be
adhered to.

(i)  Using essay test for only problems that can® easily adapted
to objective type. For example, in mathematics, ssaneas of the
subject matter that are better examined by esg@yduestions
include:

()  Geometrical constructions
(I)  Solving word or verbal problems and
(1)  Proving Theorems.
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3.5.1 Objective Type Tests

These are type of tests in which questions (usumadlyy) have been
prepared with a set of possible solution, and Kaeménee is required to
select the correct one.

Types of Objective Tests
Objective tests can be classified as follows:
(1) The completion (or short answer) items.

Here, a question is followed by a blank space ircivkhe examinee is to
supply correct answer that will meanidigfu complete the idea
sentence.

E.g. the sum of interior angles of a triangle is ...............

120

A

B 1600
C 1080
D 1800

(i)  True/False or alternate choice items.

In this type, the question is in form of a statetredfrfacts or explanation
and the examinee is expected to confirm by selgdither true or false;
right or wrong or Yes or No.

e.g. The area of a circle is given by the fornftila2
True or False

(i)  The Multiple Choice items

In this type, a question or an incomplete senténgéven — usually

called a stem. Then a set of suggested answera/kas options or
alternatives) are given in which only one of thenearrect, the others
are distractors or distracters.

The examinee is expected to pick the correct ansitleer by ticking or
circling or as may be contained in the instructidissample:-
In the following circle the alphabet beside thereor answer.

If a fair die is tossed once; what is the probabihf obtaining a 27?
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A 1/2
B 1/3
C 1/4
D 1/6
E 2/3

(iv)  The Matching items

In this type of test a number of items and a nunobeesponses are
listed in different orders. The examinee is expgttematch the items
correctly.

Example:

The following are sets of few geometric shapes and formulae for
finding their areas. Write the correct area formafla particular shape
by its side

A..... {ir2
B....... bxh
e [T e
Do Lxb

(v)  The Rank Order items

In this type, a number of items whicmormally fall into a
certain

specific order are given in a disarehg order. The examinee
expected to rearrange them in a particular giveleror

Example

The following numbers are to be arranged from #asi to the greatest.
- 15, -11, -17, -12, +1, -1

Circle the alphabet beside correct arrangemertaridiiowing
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-17, -15, -12, -11, -1, +1
-15, -12, -1/, -11, -1, +1
-15, -1v, -11, -12, +1, -1
-1, -11, -12, -15, -17, +1
+1, -1, -11, -12, -15, -17

mooOwm>»

Advantages and Limitations of Objective Tests

The advantages include the following

(1) It can be made much more reliable in their sugpr

(i)  Itis easy to score, and less time-consumiog-axperts or even
machine can mark it.

(i) It can sample large area of the content ef $hbject matter.

The Limitations
The limitations of Objective Tests include the doling:

0] Setting objective test questions takes chmutime, and requires
great skill; it is not easy to set.

(i) It uses much paper, so the cost of printingd daplicating can be
much

(i)  Guessing correct answers is possible, soaymot adequately
sample the true knowledge of the examinee.

3.6 A General Guide for Writing Objective Test Items

In  writing any of test/examination its i important that the examiner
decide the behavioral objectives to be tested. Jimsild have been

stated at the beginning of the course.

However, specifically for the objective typguestions, the following
should be noted.

() Select the most appropriate item type for the goest
(i)  Present the items clearly and unambiguously

(i) Avoid giving clues to the key i.e. the corteanswer
(iv) Keep the item as short as possible.

ANSWER TO SELF ASSESSMENT EXERCISE

SELF ASSESSMENT EXERCISE 1

Four purposes of tests are listed below:-

() It provides feedback to teachers and learners
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(i) It motivates learners to hard work
(i) It motivates teachers to hard work
(iv) It provides means of measuring teachers’ ¢fecess.

These above purposes of test are discussed below:-
(1) Provides feedback to teachers and learners

Test serves as a means whereby a teacher can ohetevhrether a unit,

or a course of instruction he has ghhu say mathematics has been
successful or not.

(i)  Motivates learners to hard work.

Test also provides motivation or incentives thakendne learners to

work harder, for example whenever learners arennéal that a test will

be given, it wusually results into moréearning, hence learners are
motivated to learn more.

(i)  Motivates teachers to hard work

Test provides incentives and motivation for thebeas, when they are
made to give frequent test; they sit up more tokvibmcause they have
to set the tests which must be in line with therintional objectives.
This enables the teacher to work harder.

(iv) Tests provide means of measuring teachers’ effecéxess

Tests like final examinations are also used to nresthe effectiveness
or competence of the teachers whose students amimed in such final
examination. A typical example is West African Exaation Council
(WAEC).

SELF ASSESSMENT EXERCISE
Six criteria of a good test include the following:-

()  Validity

(i)  Reliability

(i)  Fairness

(iv)  Discrimination

(v)  Comprehensiveness

(vi) Ease of Administration and Scoring

The above listed points are discussed below:-

148



MED 815 INSTRUCTIONAL TECHINIQUEAND METHODS IN SCHOOLS
MATHEMATICS

()  Validity

This means that the test should measure whainteaded to measure.
For instance, if a test is meant to measure mattieshachievement of
learners, it has to measure the achievement aetyrat

(i)  Reliability

This says that the result obtained in the totallteshould be consistent

all other things being equal, that isa candidate should score

approximately the same mark/score if he took teerepeatedly.
(i)  Fairness

The test should be fair even from the point of viethe candidates or
outsiders, e.g. questions should not be set outiseleeaching syllabus,
time allotted should be appropriate.

(iv)  Discrimination

A test should discriminate between the abilitiesarfididates. A test in
which every candidate score equal marks has notigigated between
abilities.

(v) Comprehensiveness

A test should cover every aspect of the contentgexamined,; for
instance, an end-of-course test should cover §nerery area of the
objectives highlighted at the inception of the aur

(vi) Ease of Administration and Scoring

This means that the Examination/Test should be ®aggminister and
score. This is very important when thaumber of candidate is very
large.

4.0 CONCLUSION

The role of test in evaluation cannot be brushétkad is a major

instrument for evaluation. From resultsf desting, data are obtained
which are formulated into measurements. Thegient or decisions
made from such formulations and other measuredredisen produce

evaluation. Therefore, test and testing processesat be by-passed in

the process of evaluation. It then msakdt imperative for you as
teacher or teacher trainer to be conversant witloahs of test and

testing procedures.
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5.0 SUMMARY
In this Unit, the following issues have been disaas-

(i)  The relationship between test and measurement
(i)  The purpose of test

(i)  The criteria for a good test

(iv)  The meaning of a test

(v)  Relating a general guide for writing objectiest item

6.0 TUTOR MARKED ASSIGNMENT

(&) What is Essay type test and what does it examithe learner?
(b) What are the advantages and disadvantagesaf/Bgoe test?
(c) How can the disadvantages be curbed?
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