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INTRODUCTION

Mathematics Method I EDU 240 is a one semestegretlits unit
course. It will be available to all students readifor B.Sc.(Ed) in
Mathematics Education.

The course consists of fifteen units, which invelMerief history of
mathematics, importance of mathematics in relatmmther subjects,
some mathematicians and their contributions, culuia in

mathematics. Mathematics syllabus, scheme of wtekson plans,
individual differences in mathematics learning, soselected methods
of teaching mathematics, introducing mathematicaicepts, learning
aids in mathematics, their objectives and charisties, mathematics
laboratory as an approach to teaching mathematics.

The material has been developed for students of N®Y referencing
some available works such as those of National Aerac Institute,
Kaduna (NTI), the internet and other relevant tezterials.

COURSE AIM

This course aims at equipping the student teachtr mvathematical
knowledge and skills necessary and effective fgrowing the teaching
and learning of mathematics in our primary and sdaoy schools. This
is expected to bring about improved performance siudents’

achievement in mathematics by rekindling interastmiathematics and
the learning and teaching of mathematics in schddithematics can
be made very interesting, important, useful, rewaydand fun to be
loved by most of the students if well prepared @nesented in rich
learning environment involving integrated methodsd astrategies
inclusive enough to take care of every learner.r@hig no doubt that
strong foundation in mathematics especially at t@mary and

secondary schools will improve the learning of otehool subjects.

There is no doubt that the mathematics contentgscal document and
this can be poorly implemented if the mathemagesher has not been
adequately prepared especially in terms of teachimgthods and

strategies. The contents of this course have bassfully selected so

that by the end, the student teacher will be cosmetnough to teach
mathematics effectively at the primary and secondeahnools.

COURSE OBJECTIVES

Toward effective realization of the broad aims®at above, the course
sets overall objectives. In addition, each unit lspecific learning
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outcomes to be demonstrated in observable perfarenbahaviours by
the students. These are always included at thenhiegi of every unit.
You should refer to them during your study of thatst It will be a
good guide to check your progress. By the end efyeunit, the student
is advised to go back to the state learning outsonidis type of
reflective learning will make the student be inrgjeaof his own study.

WORKING THROUGH THIS COURSE

To complete this course, you are required to réadstudy units, read
reference books and read other materials, provigedOUN. Each unit
contains Self-Assessment Exercises (SAEs) At pamtise course, you
are required to submit assignments for assessmepbges.

This is a 2 credits unit course consisting of 1Bl gtunits

COURSE MATERIALS

Major components of the course are:

1. Course Guide

2. Study Units

3. Self-Assessment Exercises
4. Presentation Schedule.
ASSESSMENT

There are two aspects to the assessment in thisecotVe have the self
—assessment exercises (SAEs) and the end of thessmwritten
examination. You are expected to apply the inforomatknowledge and
techniques gathered during the course.

The tutor-marked assignments in the course willsbbmitted to the
course facilitator and this will account for 30%hile the end of
semester examination will contribute the remair0go.

HOW TO GET THE MOST FROM THIS COURSE?

In distance learning, the study units replace #aeliers. This is one of
the great advantages of distance learning. You read and work
through specially designed study materials at youn pace and at a
time and place that suit you best. Each of theystuidts has a common
format. The first item is an introduction to theéogact matter of the unit
and how a particular unit is integrated with thieestunits and the course
as a whole. Next is a set of learning outcomes whktguide you on
what you should be able to do by the time you hamapleted the unit.

"
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You should use these performance learning outcolmeguide your
study of the course.

Working through the given SAEs will help you actleethe stated
learning outcomes of the units and prepare youtlier examination.
There will also be some examples given in each. Wirk through
these when you come to them.

The following is a practical strategy for workifgdugh the course.

1. Read the course guide thoroughly

2. Organize your personal study schedule (time table)

3. Stick to your study schedule strictly

4. Start with unit 1 and read the introduction andgteged learning
outcomes for the unit

5. Assemble all study materials

6. Work through the unit

7. Do the Assignment and convince yourself that yovehaastered
the unit

8. Move to the next unit

9. Go on like this until you get to the last unit.

STUDY UNITS

There are fifteen study units in this course EDW/Kathematics
Methods Il as follows:

In this module, we will be discussing the histofyttte development of
Mathematics. The contributions of early great miathtcs of the Greek
nation will be treated. The module will also dissubke importance of
mathematics. The module will be treated in sixsunit

Module 1

Unit 1 Brief History of Mathematics and contributioof Early
Greek Mathematicians to the development of Mathemat

Unit 2 Great Mathematicians and their Contribusion

Unit 3 Importance of Mathematics in RelatiorCther Subjects

Unit 4 Curriculum Development in Mathematics asubj8ct in
Nigeria

Unit 5 Criteria for the Selection of Goals and feag outcomes
in Mathematics

Unit 6 Mathematics Curriculum

Module 2

Unit 1 Scheme of Work and Weekly or Unit Plan

Unit 2 Features of a lesson Plan or Note of Lesson

vi
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Unit 3

Unit 4

Unit 5

Module 3

Unit 1
Unit 2
Unit 3
Unit 4

COURSE GUIDE

Psychological Theories and Mathematics Etlasa The
Contribution of Piaget, Burner and Gagne to thechesy
and Learning of Mathematics

Individual Differences in the Mathematicka€sroom:
Causes and Strategies for Care

Strategies for Developing Positive AttitudBowards
Mathematics by Students

Teaching and Learning Aids: - Definitiondahypes
Learning Aids: Development and Criteria tdse

The Mathematics Laboratory

Some Learner- Centred Teaching and LearMeghods
in Mathematics

vii
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MODULE 1

INTRODUCTION

In this module, we will be discussing the historfy the development of
Mathematics. The contributions of early great mathics of the Greek
nation will be treated. The module will also dissughe importance of
mathematics. The module will be treated in sixsunit

Unit 1 Brief History of Mathematics and contributioof Early
Greek Mathematicians to the development of Mathemat
Unit 2 Great Mathematicians and their Contribugion
Unit 3 Importance of Mathematics in RelatiorCther Subjects
Unit 4 Curriculum Development in Mathematics asubj8ct in
Nigeria
Unit 5 Criteria for the Selection of Goals and feag outcomes
in Mathematics
Unit 6 Mathematics Curriculum
UNIT 1 HISTORY OF MATHEMATICS AND
CONTRIBUTIONS OF EARLY GREEK
MATHEMATICIANS TO THE

DEVELOPMENT OF MATHEMATICS
CONTENTS

1.0 Introduction
2.0 Intended Learning Outcomes(ILOs)
3.0 Main Content
3.1 History of Mathematics and contributions oflgd&reek
mathematicians to the development of mathematics.
3.2  Early Greek Mathematicians and their cbntions.
3.2.1 Thales of Miletus ( 624-548 BC)
3.2.2 Pythagoras
3.2.3 Plato (c. 428-347 BC)
3.2.4 Euclid (ca. 350 B.C.E)
3.2.5 Apollonius of Perga (262-190 BC)
3.2.6 Archimedes (ca 287 — 212 B.C.E)
3.2.7 Diophantus
3.2.8 Eratosthenes
3.2.9 Hipparchus (190 BC- 120 BC)
3.2.10 Hero of Alexandria
3.3  Antiphon 480 BC -411BC
3.3.1 Aristotle (384 -322 BC)
4.0 Conclusion
5.0 Summary
6.0 References/Further Readings
7.0 Possible Answers to SAEs
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1.0 Introduction

Good day to you all. You are all looking beautiflilis well. Today in
Nigeria we have some men who we read about in batksmade great
contributions during the struggle for our indepemze We see these as
history. In the same way we are going to look ameoGreek
mathematicians and their contributions to the dgwalent of
mathematics. Please pay serious attention so thatwl be able to
discuss the history of mathematics and the corttohs of some Greek
mathematicians to the development of mathematics.

2.0 Intended Learning Outcomes (ILOSs)
By the end of this unit you will able to:

. Discuss the history of the development of Mathegsati
. discuss the contributions of any five Greek Mathecrens to
mathematics development.

3.0 Main Content
3.1 History of Mathematics

In different communities we still see people whamband write in
different ways. This is common where we still haeey old people. So
it was in early days with different civilizationQur present system of
counting and writing numbers was developed from Huwedu-Arabic
systemi.e.0,1,2,3,4,5,6,7,8,09.

The earliest type of Mathematics was “Earth Measar®@” which
developed in Egypt by the river Nile. It was thetpi@ning of land for
farming year by year. This was the beginning ofveyror rope
stretching.

The first writing material was the papyrus. Theyravenade of reels of
papus which grew by the river Nile. They were diffi to make. Later,
writing was done on parchment paper from skinsromals. Can you
imagine that? Writing on animal skins. We are lutdgay.

Printing did not start until the f4Century. The first discovered book
was written by Amos an Egyptian in 1500 B. C. Itswaled “Rules for
Inquiry into Nature and knowing all that Exist”.

Simple Arithmetic —Addition and Subtraction did raggin until as late
in the 18" Century. You may ask why? See the why. The cluwesy of
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writing numbers, the absence of symbol for zero #mel lack of
positional value.

3.2 Early Greek Mathematicians and their contritutions.
3.2.1 Thales of Miletus (624-548 BC)

This man lived from 624 to 548 BC. He was countetbiag the first of

seven wise men. A merchant politician who visitegy i and Babylon
to buy and sell wares. In Babylon, he came in ctntath the people
and got their ideas of Astronomy and learnt geoyrfetm Egypt. When

he retired from active business, he devoted hi® ttm the study of
Astronomy and Mathematics. He started the studyDefductive

Geometry. He was able to predict the date of eelgighe sun that took
place on May 28in 585 B.C. Thales discovered that the whole year

365days He also founded the lonic schools. Whatt@mles do when he
retired from active business? Are you there? Hetwspo the study of

Astronomy and mathematics. Thank you.

3.2.2 Pythagoras

This name should be familiar to you | think? Do ystill remember

your secondary school mathematics? The great Pygtasgand his

triangle. He was born in 580 B. C. on the IslandSaimos. Later, he

moved to Crotona in Southern lItaly, where he didsmof his

Mathematics. He studied under Thales. He foundschaol in Crotona

and lived with his students like in a brotherhodamathematicians and

philosophers (the Pythagoreans) ( Bennett, BortoiN&ison,2010, p

215).They believed that numbers had special meanthgt could

account for all aspects of life. Some of their kiedlge were treasured

orally but later became written. Their specific tdtions to

Mathematics included:

1. Discovery of harmonic progression

2. Invention of the terms odd and even numbers (Canmyention
the first three positive odd numbers? Does youmwansagree
with 1,3, 5, Thank you?

3. Pythagoras theorem (first proved in ca 540 B.C.A)

4. They were the first to use the word parabola, sdjpghyperbole,

and Apolonius borrowed these words in conics

He was the first to discover that the world waplaese.

He studied the following number types, primes, cosife,

perfect, deficient and amicable numbers. What isicahte

numbers? Does your answer agree with this?

o o

Two numbers are said to be amicable if each nunsbtre sum of the
proper divisors of the other. A proper divisor e tonly divisor of the

3
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number.(www.javatpoint.com) Example.220 and 284 aargcable first
obtained by Femat in1636( www.ams.org)

Divisors of 220 are; 1,2,4,5,10,11,20,22,44,55ahd.11 you add these
divisors your result will 284.Are you there? Simiya the divisors of
284 are 1,2,4,71and 142.Now add these divisorgtt@20.Thank you.

They were also the first tooffer a mathematical approach to nature
(Udegbe,2010)

3.2.3 Plato (c. 428-347 BC)

| think we are all still together? Yesooo.We ar#l giscussing some

great Greek mathematicians who made possible sorethe

mathematics we are enjoying today. Another suchieahcGreek

philosopher whose ideas formed the basis of mudtese ideology is

Plato. He was a student of Socrates. He foundedatigest institute

called the Academy. His philosophy was that anyaevieo would

become a leader of men should learn and do Mathesnathis

philosophy influenced the great American leaderahlam Lincoln to

learn the thirteen (13) books of Euclid, the “Elensg. He believed that

Mathematics was the best discipline for the humamdnHis ideal was

that Mathematics should be taught with amusemedt@easure and

made very interesting. ( how can we achieve thistha present

mathematics class in our schools?) He wrote atetmieance of his

school “Let no man destitute of Mathematics, emgrdoor”. Can you

see that? Destitute as used here can mean poacloot mathematical

knowledge. Plato made a number of contributior®eting to Saugat

(,2019), Plato,

established the first university in Europe

gave insight into the philosophical teachings otrates

Formulated the theory of forms

Formulated Epistemology or theory of knowledge

came up with division of labour

developed Politics

came with the influential Platonic Love

Formulated the Craftsmanship and Verse

9. Came up with Purposeful Anecdotes

10. was a leading mentor of Mathematics of his time

11. Developed the Dialectic rule

12. Established Laws and Timaeus (dialogue by Platttemrin 360
BC) you can see plato.stanford.edu

ONoGhkwNE
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3.2.4 Euclid (ca. 350 B.C.E)

We are still studying about some great mathemaisca the old some
of whom we are using their contributions to solver ceveryday
problems. Another such great man is Euclid. His @avas first met in
the records around 300 B. C. He taught Mathematicthe Royal

School of Alexandria. Before him, mathematical kfedge was in
fragments and pieces. What a good job he did antkdtfor the us who
do mathematics today? He assembled all these andrsmted them in
13 volumes known as “Euclid Elements”. This senamda model of
deductive reasoning for over 2000 years. (Benratt,569). It was a
master document that collected all the availableheraatical Jigsaw
and puzzles together that gave a clearer and hdapicture of the

contents. All the proofs in the Elements were baseddeductive
reasoning. These were based on 10 basic assumpétied axioms. All

the books contain over 600 theorems that were dtlgiarranged. It was
a mark of the quality of a genius.

3.2.5 Apollonius of Perga (262-190 BC)

| hope you are still enjoying the labours of thgseat men and women.
You remember a line in our pledge which says “ ldt@ours of our
heroes past shall never be in vain"We study thebetproperly guided.
Apollonius was born some 50 years after Euclid. &l studied in
Alexandria where Euclid taught. He developed a detefy new
approach to the treatment of the conic sectionbdéer than his fellow
Greek Mathematicians of his time. So good were niethods of
Appollonius that they dominated the study of Mathéns for about 18
centuries until 1637 when Descartes completely ltgwamized the
study. Below are the reasons why his labour slwlbe in vain.

Achievements.

1. He wrote eight books of comics

2. Discovery of Apollonius circle (a circle that isngential to three
objects, which could be points, lines or circles).

3. He is known as the ‘Great Geometer’

3.2.6 Archimedes (ca 287 — 212 B.C.E)

This is another old house name. Why do | say so/ZHau forgotten

your study of integrated science? Finding the v@uwhirregular object

by throwing it inside a glass filled with water. ¥@0. There you are.
We can now continue. Pay attention and pick thatpoi

Archimedes was born in Syracuse in 287 B. C. He wagaps
considered the world’s greatest creative geniuhi®fancient world. He

5
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studied in the Royal School of Alexandria. His fathwas a
Mathematician and an Astronomer. He was so muctama of ability,
energy and power of application that he broughtMa¢hematics of his
time to such a height that not much further peeg were made until
new mathematical tools were invented. He was saidawve remarked,
“Give me a place to stand and | will move the éarthe wrote a
number of books on spheres, cylinder and cones. tblisb was
inscribed with a figure of sphere and cylinder wmenemorate his
discovery. (| can hear you)

The following are his achievements.

1. Calculation of an approximate valueoto two decimal places.
(ie n=3.14)

2. Invention of a method for finding square roots

3. Discovery of how to find the area of an ellipse.

4. discovery that the volume of a sphere is two thifgsvolume of
the inscribed cylinder.

V=2/3xr’h
5. launching of a large ship using pulleys (Bennetet&l,2010, p
714)

3.2.7 Diophantus

We are still studying the works of people who didt waste their
talents. They laboured so that we can have whéymur hands on.
What will me and you leave behind for people todg®u Food for
thought.

Diophantus was a Hellenistic Greek mathematiciast kaown as the
father of algebra. ( do you remember your juniocoselary school
mathematics? Have you forgotten, Let the numbetde hat is part of
algebra. He wrote a series of books. His equatcars be defined as
polynomial equations in several unknowns. The cdetipns of his
books were called Arithmetica. Can you recognizis?h ax" +ax™
1+ax"*+.... +d Example of a polynomial
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3.2.8 Eratosthenes

During our primary school days, one of our teachiargght us that
Christopher Columbus travelled round the world.ypa think he knew
the distance he covered then? But today, it is iplessThanks to
Eratosthenes.

He is credited with the calculation of the circumefece of the

earth.(ZIR) Also the first to calculate the tilt of the Bag axis. The

axis of the earth tilts at an angle of Z3Fhe two calculations were
remarkably accurate, and was therefore famous fer iicredibly

accurate calculations.

3.2.9 Hipparchus ( 190 BC- 120 BC)

Hipparchus was an ancient Greek astronomer, gebgraand
mathematician He made many mathematical contribstithroughout
his lifetime. He was the founder of trigonometryh&¥ is trigonometry?
Do | hear you say something like this? Branch ofthematics
concerned with functions of angles and their ajgpilins to calculations.
(www.britannica.com) He was the first to developebable precession
of the equinoxes and the appearance of a new stanova.(
www.famousscientists.org). He also was the firstctonpile the first
known star catalogue. He produced the first mathieaiarigonometric
table.(abyss.uoregon.edu)

3.2.10Hero of Alexandria

In the last discussion we treated the contributiohBlipparchus whom
we learnt was the founder of trigonometry. He alsweloped the first
trigonometric table. We are going to look at anothalividual who

made some contributions in the development of nmastties. .Hero of
Alexandria. He was a mathematician, engineer aridantor.

He was a specialist in a branch of mathematiceedadjeodesy. The
present aspect of this mathematics is concerneld atv to measure
and understand the earths geometric shape, giamiiatfield, and

orientation in space.v{ww.thefamouspeople.com

Summary of Hero’s achievement
1. Transformation of landscape of mathematical scignce

2. Invention of steam powered device called an adelipi

3. Invention of wind wheel that harnessed wind fori@agtural and
other purposes

4. Lectured at museum and famous library at Alexandria

5 Wrote books in mathematics, mechanics and physics’
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6. Introduction of the study of cybernetics.
7. Modifications of aeolipile as the Hero’s engine imae.
8. Constructions of first vending machine for dispagsholy water

etc
3.3  Antiphon 480 BC -411BC

Thank you for your patience and interest you haemaehstrated in
learning the contributions of some early mathenei® who made
remarkable impact in the development of mathematics

Antiphon was the first to give an upper and loweuitd for the values
of Pi. He achieved this by inscribing and thenwinscribing a polygon
around a circle. He used the process to calcula@saof the polygons.
The method was applied to squaring the circle. ldeencomprehensive
changes in the world of mathematics through higopmad knowledge of
the subject. His ideas are still applied in the eradday. Mathematics
(www.cuemath.com)

3.3.1 Aristotle (384 -322 BC)

What has a beginning will surely have an end. Wk Isave other
individuals who made remarkable impact in the dgwelent of
mathematics. Some were however selected for owusk®n in this
unit. In the next few minutes, we shall be discugshristotle and his
contributions.

Aristotle had a diverse knowledge in many discipdinincluding
mathematics, geology, physics, metaphysics, biglaggdicine and
psychology. He was a pupil of Plato therefore riitg a surprise that he
had a vast knowledge and made contributions towRtd®nism. He
tutored Alexander the Great and established arifbwdich aided in the
production of hundreds of book. His main area intiMaatics was
logic. He is credited with the Aristotelian syllsgtc argument based on
two premises and a conclusion. He was more realsiu can visit
www.history.com for more information. Thank you.

Self-Assessment Exercise(s)

(1) Three major areas of Hero’s specializationwinich he made
contributions were.........

(2) What are the three areas of Hipparchus spzzi@in?

(3) Mention any three major contributions of Hipgaus in the
development of mathematics
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4.0 Conclusion

This unit looked at the development of Mathematfosi early man
through to the % Century. It discussed the contributions of somee®r
mathematicians. Theirs was referred to as the Goldge of Greek
mathematicians

5.0 Summary

We have discussed the early history of the deveériraf mathematics.
Some great Greek mathematicians and their conioitgitwere also
treated Since thé"%Century till now, Mathematics has witnessed afgrea
development quantitatively and qualitatively. .

6.0 References/ Further Readings/website
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7.0 Possible Answers to SAEs

1. three major Hero’s area of specialization are; mattics,
engineering and invention.

2. Three areas of Hipparachus, astronomy, geographg an
mathematics.

3. Three major contributions oh Hipparachus are fotiodaof
trigonometry,compilation of star catalogue and picithn of the
first trigonometric table.
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UNIT 2 GREAT MATHEMATICIANS OF THE
RENAISSANCE PERIOD AND THEIR
CONTRIBUTIONS

CONTENTS

1.0 Introduction
2.0 Intended Learning Outcomes(ILOS)
3.0 Main Content

3.1  John Napier (1550-1617)

3.2  Fermat Prierre (1601-1665)

3.3 Blaise Pascal (1623-1662)

3.4 Rene Descartes (1596 -1650)

3.4.1 Some Early Nigerian Mathematicians

4.0 Conclusion
5.0 Summary
6.0 References/Further Readings/website
7.0 Possible Answers to SAEs

1.0 Introduction

This unit will be discussing another set of greattmematics who are
referred to as the mathematicians of the renaigspegod. The unit will
also look at the activities of some few early Nigarmathematicians.

Today is another beautiful day our creator has mageshall rejoice
and be happy in it. How many of us are happy todaggh see that on
your beautiful faces. Thank you.

In unit 1, we studied early Greek mathematiciard their contributions
to the development of mathematics. In unit 2, wdl discuss the
contributions of later mathematicians beginningwitapier John. Most
of the people here belong to the renaissance pegiistegbe, 2011). It
marked the period of knowledge and revival of leagnYou can read
many others.in any history book on mathematics

2.0 Intended Learning Outcomes(ILOS)
By the end of this unit the learner will be able to

the invention of logarithm.

Give brief account of the development of differahtalculus.
Explain the discovery of probability

Compare the contributions of Napier and Fermatrfrien the
development of mathematics

o evaluate the extent to which the renaissance parittenced the
development of mathematics.

10
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3.0 Main Content
3.1 JohnNapier (1550-1617)

May | once more invite you to another interactivecdssion. | employ
you to be present in every sense of learning sbléaaning outcomes
can manifest naturally. In the first unit we disses the contributions of
some Greek mathematicians. In this unit, we will discussing the
contributions of some mathematicians who were referto as the
renaissance period.

One of such individual was Napier (also spelled é&tgja Scottish, born
in 1550.He published his first work on Logarithrtied. “A Description
of the Marvellous Rule of Logarithm” in 1614 A.DNégpierian
logarithm) What we called the four figure tableaar junior secondary
school class three.

Though Napier was not a professional mathematictart, he had
interest in writing certain aspects of mathematitis. work was related
to computation and trigonometry. He invented Nafieles or bones”.
This device was created before the slide rule. Mmene sticks on which
items of multiplication table were carved. Thisiliéated multiplication.

He also made common the use of the decimal poirrithmetic and
mathematics. This made the computation of root®dycts and
guotients faster with the help of the table. Otaelnievements credited
to Napier were; the “Napier Analogies” and “Napgerule of curricular
parts” The analogies are four formulas that giwe tdmgents of half the
sum or difference of two of the angles or sidea gpherical triangle in
terms of the others. The Napier curricular partsfare parts of a right
spherical triangle including the two legs and tleenplements of their
opposite angles and of the hypotenuse. (https://vaverriam-
webster.com/dictionary/Napier%27s%20circular%20parThese were
devices of memory on spherical trigonometry. Histemn of logarithm
differed from what we have today because his baskfferent from the
present one. He died in 1617.

3.2 Fermat Prierre (1601-1665)

Gooday to every one of you. | always get exciteémdver | am to have
you in my class.

What was our topic of discussion in the class? Khgou for that
beautiful attempt.

In the next one hour we shall be discussing abeungt Prierre.
11
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He was a lawyer by profession. His greatest aclmeve was the
establishment of the foundation of number theoBenhett &co2010,
p236). He made discoveries in Mathematics, espgadial analytical
geometry (coordinate geometry), probability andiggptCan you think
of one thing he never enjoyed? You are far fronMibst of his works
were published after his death.

Fermat was one of the first to find a systematiy whgetting a straight
line which best approximates a curve at any pajhhe tangent to
curves of the form y = mx.) In 1629, he came uphwattheorem on the
areas under these curves.

Fermat did not relax. The above discoveries led tonestablish the
study of differential calculus by studying “rate @fange”. Fermat also
came up with the method of finding maximum and mimin points of
curved lines. (www.britannica.com) His last theorstates that there are
no positive integers x, y and z such thatxi"= 2" for all n>2.

3.3 Blaise Pascal (1623-1662)

| will begin this section by voicing out my satisfeon on your level of
participation so far. You people have been wonderfour last

discussion was about Fermat and his contributioriise development of
mathematics.

Today we will be discussing the contributions d&iBe Pascal. His
main areas were Theology, Mathematics, philosophg ahysics.
(www.britannica.com) At the age of sixteen, the ryguBlaise (in 1640)
published one of the most fruitful papers in higtoalled “Essay pour
les Comques” It states, that opposite sides ofxadun inscribed in a
conic intersects in three collinear points.

Also in 1642 Paschal developed one adding machomecémputing
sums. It operated by dialling a series of wheets wigits running from
Oto9.

In 1654, Pascal and Fermat solved a certain prbtyapuzzle from
Chevalier de Mere The result became the effectizgisg point for the
modern theory of probability? Neither Pascal nomia wrote up their
result. But these were published in 1657 by Huggena book titled
“De ratiociniis in ludo aleac” (Reasoning in GanwsDice).( Udegbe
,2011)The two are known as founders of mathematibabry of
probability.

12
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Pascal was also instrumental to connecting thaystéi probability with
Arithmetic. Thereby, he formed what is known asd@d3riangle today.
This is used to determine the coefficient of Binahtixpansion.

The theory of probability attracted many mathemartis in the early
18th Century. One of them was Abraham De Mourre. pdblished
more than 50 problems on probability as well asstjaes relating to
life and annuities.

Pascal also discovered the theory of permutati@hcmmbination from
the principles of probability. Probability theoryegv into a very useful
subject having applications in Engineering, gamieshance, Business
and Science. If Blaise Pascal was not created by, Gould all these
discoveries have been made? Your answer is as geadine. Thank
you

3.4 Rene Descartes (1596 -1650)

Thank you for making our discussions of the histofysome great
mathematicians interactive and interesting. In ¢ast contact, we
discussed the contributions of Blaise Pascal. Gywijill continue as we
discuss the activities of Rene Descartes.

Descartes was a Frencimathematician who is referred to as the father
of modern mathematics. He made important contadimstin chemistry,
physics, physiology and psychology. His greatestaton is the
rectangular coordinate system. It is stated thatittea came to him
while he lay in bed and watched a fly crawling ba teiling.

The above discovery made it possible to study géaenigures using
algebraic formulas It is regarded as the greatesthematical
achievement of all times. (Bennett& co, 2010 p 8Bg Cartesian rule
was also used in describing three dimensional shapeh as cubes
.Descartes, also developed the standard notatiaexfmnents. His work
had great influence on Isaac Newton.(study.com)

3.4.1 Some Early Nigerian Mathematicians
It is with great joy that | welcome you as we loatkthe contributions
made by our own people in the development and purel

mathematical knowledge.

We shall look at few of them.

13
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Chike Edozien Umezei Obi ( # April 1921- 13" March 2008)

From an account by O’Connor and Robertson (2019), Obi started his
education at St Patricks primary school Zaria. Henaled Christ king
college Onitsha and obtained the west African feate in 1939. In
1940 he began studies at Yaba Higher college Lagosl946, he
obtained B.sc in mathematics with special honowsfuniversity of
London through correspondence courses.

Also in 1947, he obtained M.Sc. from universitylegé London. In the
same year he began research at Pembroke collegersity of
Cambridge. In 1950, he obtained his Ph.D. with spigies in Periodic
solutions of non-linear Differential Equations @cend order. He is the
first Nigerian to get a Ph.D. in mathematics.

Contributions and work experiences

Chike Obi as he was popularly called, worked byiefl Massachusetts
Institute of technology USA. When he came back tgeNa, he was
appointed lecturer in the department of mathemairasersity college
Ibadan. For some years, Obi was out of the educatigstem and
ventured into politics. When he returned to actaducation service,
now at the university of Lagos, he published arclartitled Analytical
theory of non-linear oscillations. He is creditedithwten other
publications on analytical theory of non-linearidatons. He became a
professor of mathematics in 1971 from the univgrsitLagos. In 1985
Professor Obi was awarded the Sigvard Eklund Pime the
International Centre for Theoretical Physics(Swgd&he award was in
recognition of his contributions in the study ofpalnear ordinary
differential equations with several parameters. [/ the school, Obi
lectured in Real analysis and differential equatioAt Onitsha he
established the Nanna Institute for scientific stad

James Okoye Chukwuka Ezeilo ( 1930-2013)

Another early Nigerian mathematician was Ezeilo.am account by
Raymond (2019), Ezeilo was regarded as the secesidhtathematician
in Nigeria. He is also regarded as the countrythdla of modern
mathematics. It may interest you to appreciate tingd professor of
mathematics in Nigeria in 1964 from university cdr@bridge. He also
obtained his B.sc in 1953 and M.sc all from Londaiversity.

Achievements

Okoye Ezeilo published not less than 87 scientific papers adamic
journals. His early research works were on problemsstability,
boundedness and convergence of solutions of thicteroordinary
differential equations. He is also known for thensmuction of
lyapunov-like functions etc.

14
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This great Nigerian who obtained a Ph. D in mathesawas the
founding director of National Mathematical Centreuja. Nigeria. He
served as visiting lecturer to some universitiesside Nigeria. He
served as vice chancellor in two universities igédia. He belonged to
a number of professional bodies and had some avdaniisg his active
years in service.

Adegoke Olubummu (19" April 1923-26™ October 1992)

Academic studies.

He obtained his B.A from Fourah College, Freetowerrd Leone in
1950 and his M.A in mathematics in 1952 from Kingsllege
Newcastle-Upon-Type, in the university of Durhank.lAlIso in 1955,
he got his Ph,D from the same university with sgiggiin the theory of
Linear space.

He initiated the forum for functional analysis atslapplication and the
Nigerian mathematical society.

Self-Assessment Exercise(s)

(1) Who developed Napier bones?
(2)  Who discovered the rectangular coordinateesy3t
(3) Mention any three major discoveries made byniag

4.0 Conclusion

In this unit, we have successfully discussed someeaissance
mathematicians and their contributions to the dgwalent of
mathematics. Some of these contributions influen@@nmerce,
business, engineering, agriculture and all othentines of science.

5.0 Summary

In this unit, you have been introduced to the folloy mathematicians
in addition to those in unit one. The unit alsocdissed some early
Nigerian mathematicians who some contributionhh&development of
the subject in the country.

(1) John Napier as the founding father of Logarithm

(i)  Pierre Fermat and his work on differential calcuduel modern
use of rate of change.

(i)  Blaise Pascal and the theory of probability.

15
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7.0 Possible Answers to SAEs

Napier bones was developed by John Napier (15309

The coordinate system was developed by Renealtesc

Three major discoveries of Fermat

(@) Naperian logarithm

(b)  Napier roles or bones used sticks to develaghematical
table.

(c)  Napier rule of circular parts and Napier Arpés

wh =
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UNIT 3 IMPORTANCE OF MATHEMATICS IN
RELATION TO OTHER SUBJECTS

CONTENTS

1.0 Introduction
2.0 Intended Learning Outcomes(ILOS)
3.0 Main Content
3.1 Importance of Mathematics
3.2 Mathematics is Fundamental to the Study of rothe
Subjects
4.0 Conclusion
5.0 Summary
6.0 References/ Further Readings/website
7.0 Possible Answers to SAEs

1.0 Introduction

From our discussions of the history of mathemadiegelopment in the
world and that of the early Nigerian mathematicjame can make some
reasonable discussions on the usefulness of matizsm@a our daily
living. It is almost very difficult to find any asgt of human activities
where some elements of basic mathematics knowladdeskills are not
needed Mathematics has long been accepted as tableriool of
communication of knowledge. It is the language @ésce, technology
and other related disciplines. It has long beearrefl to as the Mother
and Queen of all subjects.

2.0 Intended Learning Outcomes(ILOS)

By the end of this unit you be able to:

e lllustrate with at least five examples the areasngportance of
Mathematics.

e Discuss the importance of mathematics in relatmother school
subjects.

3.0 Main Content
3.1 Importance of Mathematics

Mathematics is viewed in different ways by differ@mdividuals. It is a
matter of perception and belief. It is a man-madget which arose as
a tool to the solution of practical problems. (Udeg@011) There are
three main considerations for which a child is gergchool. Education
must contribute towards the acquisition of thedaast

17
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(1) Knowledge and skills.
(i)  Intellectual habits and power.
(i)  Desirable attitude and ideals.

The above values can be called utilitarian, digegely and cultural
values of education respectively. (do you agree?)

| think that you will agree with me that the acgtin; of Mathematics
knowledge and skills is helpful in the realizatiohthese values. The
important thing in the study of Mathematics is woly to learn facts,
but also to understand how to learn facts.

In addition to these three values, mathematicssgases other
educational values such as Social value, Moralejalesthetic value,
Intellectual value, International value and Vocagbvalue.Pick any of
these values and discuss how mathematics knowledge and skills will
enhance its realization.

| want you to be active in generating ideas as weuds the various
ways in which the knowledge and skills in mathegsatis very

important to an individual, the society, an indysbranking, in business
activities, in agricultural activities, in consttion works, in sports,

In-Test Question(s)
State any two areas where the study of mathemiatitaportant to an
individual.

3.2 Mathematics is Fundamental to the Study of other Syjects

Without the knowledge of Mathematics, many othdrjescis may not
have been developed beyond the descriptive levas B particularly
true of the physical, and social sciences. Mathesgtrovides the
explicit and precise language for better understandf concepts in all
other related disciplines.

You will agree with me that the society is dynandibere has continued
to be expansion in knowledge. As these occur, titeréonnection
between disciplines continue to increase.

It is in this regard that the FRN (2013) in theio@al policy on
education made mathematics compulsory at the Sacpisthool level.
It is a tool for the architects, engineers, agtiougts, economists,
geographers, sociologists, business administratorand
computer/scientists. The inter disciplinary-relasbip between
mathematics and other subjects is very obvious.

18
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In many school subjects, mathematical skills anovKedge are needed
in such activities as Data collection and analysggaphical
representation of information, research studies, et

The National Research Council (2013), while projegrt the
mathematical sciences in 2025, observed the coomscbetween the
mathematical sciences and other fields. The comiyulisted the
following as the mathematical sciences with indrggasinterface
between the various disciplines.

Economics, Computer science, Electrical enginee@gl engineering,
Mechanical Engineering, Geosciences, Astronomy,siely Materials,
Chemistry, Biology, Ecology, Medicine, Social Netks,
Entertainment, Information Processing, Communicatiddefence,
Manufacturing, Marketing, Finance, etc (www.nap)edu

Discussion

Case Studies

In-Test Question(s)

Mention any three areas of the importance of ma#tes in the study
of other subjects.

Self-Assessment Exercise(s) (SAES)

(1) State any two ways the study of mathematigsshie the study of
Physics

4.0 Conclusion

There is no doubt that mathematics is very impartam every
individual.

It is used in our everyday activities, in  busg@&snsactions, banking,
agriculture, etc Mathematics also plays useful patietter learning of
most science and social science subjects.

5.0 Summary

This unit discussed the importance of mathemateEsernlly and its
usefulness in the learning of other school subjects

6.0 References/ Further Readings/website

FRN (2013) National Policy Educatior”6dition National Research
Council (2013 the mathematical sciences in 2025.Washington,
DC National academic press doi: 10.17226/152609.
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Udegbe G,I ( 2011)History of mathematics from anti@me. Printers
Corner 75 Old market road. Onitsha.rinters Corrie©®t market
road Onitsha

7.0 Possible Answers to SAEs

1. How mathematics helps in the study of Plsysic

2. Physics concepts, laws and principles are cleaxjyressed in
mathematical terms and equations.

3. Most computations in physics are carried out usirghematical
tools and formula.

4. Mathematical language makes physics contents dietpland

more comprehensible
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UNIT 4 CURRICULUM DEVELOPMENT IN
MATHEMATICS AS A SUBJECT IN NIGERIA
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1.0 Introduction

In this unit we shall be discussing curriculum ire tpre-independent
period and during the oil boom in Nigeria. Thistuaill also discuss the
activities of NIGERIAN EDUCATIONAL RESEARCH
COUNCIL(NERC) 1969

2.0 Intended Learning Outcomes(ILOS)

By the end of this unit you will be able to:

. discuss the development of Mathematics curriculumng the
pre- independent era

o Analyse the mathematics curriculum during the oibim period
(1970-1976)

. Discuss the development of Mathematics curriculuoomfend of
“modern” Mathematics (1977) to the present period.

o (Iv) evaluate the “modern” mathematics controyansNigeria

3.0 Main content
3.1 Pre-Independence Mathematics Curriculum
| want to draw your attention to the purpose of adion before and

during the white man’s colonial administration irgBria. The need then
if can hear you very well, was to produce peopl® wbuld only read
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and write. The need of the time determined not diméytext materials,
but also level of knowledge and skills required.

In line with the above, during the pre-colonial ipdr the mathematics
education in Nigeria schools included using thregthiooks. The
Efficiency Arithmetic, A Shilling Arithmetic and Laombe Arithmetic
for the primary schools in various parts of Nige@r the Secondary
level, three types of syllabuses existed. They ()efdternative A, it
contains topics in arithmetic, algebra, Euclidiareometry and
trigonometry. (ii) Alternative B:it consists of afhative A with some
additional topics in coordinate geometry. (iii) tthérd syllabus consists
of additional mathematics with topics from pure heshatics mechanics
and statistics. The grade two teacher trainingegels consisted of
arithmetic and was compulsory for all students.

The aim of mathematics during this period wasquip the pupils
with basic numerical competence. One major probdérthe texts and
methods was the inability to relate content andrgtas to the learners’
environment and learning was by rote method. T b®oks were
written by foreign authors. Because of the demamadrfathematics in so
many areas of activities in the society, it soondnee evident that the
contents of the Secondary School mathematics weadeguate. The
large number of students taking mathematics maedew number of
mathematics teachers inadequate. Mathematics weghttpoorly as the
other science subjects. Efforts were not madeacht€oncepts, patterns
and principles.

3.2 Mathematics curriculum during the Oil Boom (970-1976)

We have discussed the nature and content of mo#itematics text

materials during the pre-colonial period. What ticeanged? The period
of Oil Boom led to some major mathematics curriaulinnovations.

However, the mathematics curricular could not ntleettechnical needs
of mathematicians and the scientists. Secondargatcimathematics

curricular was not adequate enough to preparettitests to cope with
modern sciences. (Udegbe, 2011.p130).

A number of measures were taken to provide foreithgcational needs
of the Nigerian children. One of such initiativeassthe introduction of
the Universal Primary Education (U.P.E) in 1976nkde it compulsory
for all children of school age to go to school. 9l&d to an astronomical
increase in student enrolment without the attendarease in teachers
and infrastructure. This negatively affected thecteng and learning of
Mathematics.
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The outcome of 1960 conference in Israel, was #stabéishment of
African mathematics programme. Two of them were tmtebbe
Mathematics Experiment and the School MathematicgeBt (SMP).

The schools were allowed to choose the curriculbey preferred and
the examining body WAEC examined both projects. Gln@nge created
more problems in the teaching and learning of Matdiecs. Each of the
projects included elements of “Traditional” and “tlern” Mathematics.
The problem between the two Mathematics projectdentmth students

and parents more confused about the subject. Thmtisn was
addressed in April 1977 when the then Federal Nénisf Education
Col. Dr. A. A. Ali abolished the modern mathematinsall Nigerian

Secondary Schools. The following year the Natid@vaique Workshop
was set up by the Federal Government of Nigeri@asdd a new
Mathematics Curriculum for the Secondary SchoolApril 1978 in

Benin. It covered both the Junior and Senior SeapndSchools
Mathematics.

3.3 Activities of Nigerian Educational Research
Council(NERC) 1969

We are still discussing various efforts made by fgwernment of
Nigeria in order to fashion out effective educatsystem that will serve
the specific needs of the nation. Nigeria opted outvest African

regional mathematics programme and created therisig&ducational
Research Council which in collaboration with the nparative

Education Studies and Adaptation Center (CESACYyqulaa great part
in fashioning the new Primary, Secondary School #mel Teachers
Grade Il — 5 years’ mathematics curricula. Thereengvo syllabuses
for junior and senior school levels.

Considering all the problems which contributedrte tailure of the two
previous mathematics curricula, NERC (2009) revetwemodern
mathematics syllabus and developed a new syllalbussécondary
schools. According to NERC (2009), all necessaryens which had
no connection with the day-to-day life of the Niger children were
removed from the modern Mathematics syllabus. &ir thlace, relevant
materials which reflect the environment and thekbgemund of the
children were placed.

In addition, some relevant topics from the old Tiiadal Mathematics

syllabus were also incorporated into the new Matuas syllabi that
gave birth to new Mathematics curriculum called &ahMathematics.
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3.4 General Mathematics curriculum:

It was introduced in secondary schools in the ye@92&ccording to
NERC. The curriculum was reviewed the same yeagrdwas no pilot
testing of the new curriculum. Hence, it experiehseme challenges.

Self-Assessment Exercise(s)

Mention any one contributions of NERDC and CESAC time
development of Mathematics curriculum in Nigeria.

4.0 Conclusion

Mathematics has been shown as a veritable todhtodevelopment of
virtually all other subjects. The progress in itsvedlopment in this
country has been traced from pre-independent pdrib@009. The
mathematics curriculum now in use dates back t®268ERDC is the
body which is charged with responsibility of reviemnd effective
implementation of senior secondary school curriculat all levels in
Nigeria.

5.0 Summary

We have discussed the importance of Mathematias aaject and its
relationship to all other subjects. We have tratteddevelopment to
modern times. The contributions of NERDC/CESAC dnel National
Critique Workshop of 1978 have been highlightede Tatest review of
the year 2009 was also discussed.
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7.0 Possible Answers to SAEs

Contributions of CESAC.
1. Contributed in developing new mathematics cubam for

primary, secondary and grade Il for 5-year program.
2. NERC Contributions.

3. Review of modern mathematics syllabus.

4. Development of new syllabus for secondary schidathematics
contents was made to relevant to everyday lifeviiets.
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UNIT 5 SELECTION OF GOALS AND LEARNING
OUTCOMES IN MATHEMATICS
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1.0 Introduction

We may begin this unit by asking a very simple questiYou can
personalize the question so that the true meanfrtged why” can be
obvious. Why have | taken the pain to go to schodd?we try to
generate reasons in response to the question alwevean now be in a
better position to discuss the major goals for Mathtics teaching and
learning in our schools.

We will also discuss the competencies to be demaiest by the

learners who are the expected beneficiaries ofghehing of the subject
at the primary and secondary school levels. Smpediehavioural

learning outcomes will be discussed also in this un

2.0 Intended Learning Outcomes(ILOS)

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

. state the major goals of teaching Mathematics geNan.

o discuss at least any four goals for teaching madhieshin the
primary schools.

. Discuss any four goals for learning mathematicsesondary
schools in Nigeria.

. discuss with any three relevant examples the cdrueearning
outcomes

. Discuss any four criteria for stating measurablarrag

outcomes
26



EDU 240 MATHEMATICSMETHOD |1

3.0 Main Content
3.1 National Goals for Teaching Mathematics

May | use this thought provoking question preseied related context
by the National Curriculum in England (frameworkcdment,2013,
p103) to inspire us into active and productive dssion.” What does
the National Curriculum say about the teaching athmmatics, and its
importance across the curriculum’?

In the Nigerian context, the revised mathematiasicuium for the 9-
year basic education has the following major goals.

1. equipping the children with mathematical literaogcessary to
function in an information age.

2. help children cultivate the understanding and appibn of
mathematics skills and concepts necessary to thimivike ever
changing technological world.

3. Assist the children develop the essential elemdnproblem
solving. communication, reasoning and connectiothiwitheir
study of mathematics.

Help the children understand the major ideas oheragatics bearing in
mind that the world has changed and is still chaggince the first
National mathematics curriculum was developed in7Eic

As stated in the 1997 National Policy on Educatitre, following are
the goals or general aims of teaching mathematiake primary and
secondary school levels. Goals or general aimsr refelong-term
educational expectations while the learning out®nwide the
classroom instructions.

(1) To generate interest in Mathematics and to prowadsolid
foundation for everyday living.

(i)  To develop computational skills and foster the @deand ability
to be accurate to a degree relevant to the prohatdmand.

(i)  To develop precise, logical and abstract thinkiogngetencies.

(iv) To develop ability to recognize problems and sdivem with
related Mathematical knowledge

(v) To provide necessary Mathematical background forthér
education

(vi) To stimulate and encourage creativity.(www.resesamdm.ng)

There is no doubt that these broad goals and ietenigarning
outcomes, are learner centred. They are statedtiveaverbs and the
competencies can be manifested. Hence, they arsunatsde.
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3.2 Utilitarian Goals of Mathematics

Mathematics is a very useful tool for everydayniyi It is used when
counting, buying and selling. Everybody makes uisi daily. We talk

of times, days of the week, month or year. In théags of modern
technology, almost everyone owns a mobile phone.d¥denumbers,
read credits, used or remaining. The computer aldilator are tools in
the hands of pupils/students. Mathematics is furetdai to the use of
all these gadgets and facilities.

There is no doubt that good knowledge of mathemaéspecially
mathematical literacy, influences the level and petency of one’s
engagement in mathematical discussions. In suchl lactivities as
metal construction, land measurement, time tellmgying and selling,
sports and games, tailoring, carpentry work, etomes form of
mathematics abilities and skills are required

3.3 Primary Mathematics Goals

The primary school level is an important basic fdaon in any nations
education system that need not to be played wiltle Juccess of this
stage of education especially in mathematics witivj@le a strong base
on which other levels will anchor effectively forrogvth and
development. According to timesandpiris.bc.edu 302primary
mathematics learning outcomes / objectives willude:

1. Make the learners demonstrate interest in the ilegurrof
mathematics.

2. Teaching should ensure that students demonstraigomable
level of understanding and acquisition of basic heatatical
concepts and computational skills.

3. helping students demonstrate creative and crititahking
ability, communicate and solve problems.
4. helping students demonstrate development of numaberspatial

sense ability and appreciation of patterns andcstras of
numbers and shapes.

5. enhance students lifelong learning abilities thioug
demonstration of acquisition of basic mathematlaadwledge.
(published by Curriculum development centre, CDC)

3.4 Goals of secondary mathematics curricuto
The secondary school level no doubt is anotheméisédoasic form of

education. It ensures an enabling base for tertianyns of education
and for other services if effectively and produeljvengaged with.
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Similarly, timesandpiris(2021) stated goals of selary education to
include:

1. enabling students to develop mathematical conckpatian
through inquiry and critical reasoning.
2. Students will also demonstrate effective commuiooaskills

and the ability to use mathematics to formulate awive
problems in everyday life.

3. enabling students manipulate numbers, symbols atiter o
mathematical objects.
4. helping students manipulate numbers, symbols, hod spatial

ability as well as sense of measurement. Theyaisth be able to
show capability to appreciate structures and patter

Helping students demonstrate positive attitude tdeanathematics and
the ability to appreciate the aesthetic nature enidural aspects of
mathematics.

3.5  Specific learning Outcomes and Importance

Any teaching and learning activities engaged irbbth the teacher and
learner or the learner Working independently, issidered productive
if the learners are able to demonstrate the intheBrning outcomes in
observable and measurable ways.

When you carefully watch any classroom, teacher #ral students
engage in a number of activities for the purpose ashieving

predetermined instructional observable learningcauties. These are
stated in students’ measurable behavioural aciwbsy

They can also be referred to as statements thatidesesults in terms
of knowledge, attitude, skills, aspirations and &eburs, participants’
performance, rather than trainers’ performance astrictional

procedures (etc.ucf.edu)

A number of criteria or conditions determine cotreneasurable
learning outcome. BOB PIKE GROUP (2018), identifiate steps in
writing clear and measurable learning outcomeadtude:

1 identification of the level of knowledge necegs@ achieve the
learning outcomes.

selection of action verbs to express the legroutcomes
creations of the learning outcomes.

cross checking the learning outcomes

Repeat, repeat, repeat.

ab~hwiN
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To ensure conformity with global trend in statinige tchange in
behaviour on the part of the learners, leamingaues was used to
replace objectives as used in the original document

The domains of the learning outcomes include tliecave (attitude),
psychomotor (skills) and cognitive (knowledge). Tdreup above listed
some measurable verbs or terms that can be use@afdr of the
domains.

Attitude: These include;

Accept, agree, allow, analyse, approve, assessgevbel choose,
collaborate, comply, Conform, convince, corporatecide to, defend,
endorse, evaluate, pick, recommend, select. supjodetate, volunteer,
etc

Knowledge: These include such terms as,

Compare, defend, describe, designate, discovetinglissh, explain,
identify, itemize, label, list, name, recite, renbuelate, retell, specify,
spell out, state, tell, write etc

For skills, the likely action terms can be any of the follogyiradjust,
actuate, align, administer, alter, change, copynatestrate, design,
calibrate, develop, draft, execute, handle, maaigyulmeasure, mend,
perform, prepare, process, record, regulate, remegair, replace, set
service etc

Instructional Learning Outcomes serve a number of Brposes

Roma in teacher education (www.slideshare.ne) obdethat it is a
point, or end in view of somethings towards whiclians are directed.
It is a planned change sought through any actiVityey help the teacher
bring behavioural changes in leaners. they indictte desirable
knowledge, skills, or attitude to be gained byiheas. They are pointers
to learning experiences, types of teaching materiahethods and
strategies etc that can be employed by the teacheing the
instructional stage.

Western Kenkucky university(WKU) observed that iastional
learning outcomes are specific, measurable, shertn, observable
student behaviour. They also argued that theyaoks that can be used
to make sure you reach your goals. They are theywar you shoot
towards your target(goal)
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3.6 Parts of any well-stated learning outcomes

Every well-stated learning outcomes has five parts.

(@) The condition under which the change in behaviautoi take
place must be stated. The classroom environmentitection to
be given to the learner so as to make him changéédhaviour
must be stated.

(b)  The person whose behaviour has to change musiatezisit is
usually the learner in the class-room situation.

(c) What specific behaviour will the learner exhibithéBe specific
behaviours must be stated in operational (i.e. oraate) terms.
This is done by using action verbs as stated above.

(d)  What should be the end product or outcome of thengé in
behaviour? This is also called the performance yebd

(e) To what level is the learner expected to perform fois
performance to be considered acceptable to thaeeac

Example of such well-stated learning outcomes @aadfollows.
By the end of the lesson, the pupils will be abte t

Demonstrate in writing the first ten multiples ofyanumber from 1 to 5
inclusive.

3.7 Types of Specific measurable learning outcorse

To what
Under What Who \What What result [evel
Condition Behaviour
Demonstrate

By theend of[The pupils |in writing First ten | First ten

the lesson multiplesof
numbers 1-5

The most correct classification of specific behavabd objective is that
of B.S. Bloom (1956) and his associates. They datlhs classification
“The Taxonomy of Educational Objectives” This is attempt to
arrange instructional objectives in behaviouralssifcation. It starts
from simple behaviour easy to achieve to highly ptax groups of
behaviour. There are three categories (domainsistriuctional learning
outcomes.

(1) Cognitive Domains

(i)  Affective Domains

(i)  Psychomotor Domains
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Cognitive Domain

This refers to the thinking area of the studentalvédur. This includes

the following:

(@) Knowledge(remembering) This includes simple recall of
knowledge of specific factsterminologies, generalizations,
theorems, structures or algorithms.

(b)  Comprehension:( understanding) Which includes ability to
translate, interpret, explagorrectly, extrapolate.

(c) Applications:(applying) i.e. use of ideas, theories, principles or
concepts learnt in otheituations.

(d)  Analysis:( analysing)it involves identification of relations and
organizations or order in@ncept.

(e) Synthesis:( creating) It includes organization of ideas into
reports, plans or systems

() Evaluation:( evaluation) Implies passing judgment on basis of
internal or external evidence.

Affective Domain

Affective domain of behaviour relates to studefslings and biases.

These are:

(1) Receiving or attending

(i)  Participating or responding

(i)  Organizing values into a system

(iv)  Valuing or believing in the worth of a thing

(v)  Characterization by a value. This domain is difido measure
but the Federal Government of Nigeria has mappeéd@ystem
of continuous assessment for teachers to measueetiaé
achievement in the classroom.

Psychomotor Domain

This domain is easy to identify and measure. Ibines the ability to

use our loco motor sensory organs such as:

(1) ability of a child to write a number

(i)  Draw straight lines

(i)  Make an arc or a circle or ability to use the motor correctly to
measure an angle.

(iv) Use any of the construction equipment to make angr 23
dimensional geometric shape with defined dimensions

(v) Use an improvised clinometer to demonstrate thecqs® of
finding angles of elevation and depression.

Give an example of a psychomotor learning outconiresany
Mathematics topic of your choice.

Self-Assessment Exercise(s)

State the five important aspects of a good learoirtgome
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4.0 Conclusion

The primary and secondary school mathematics edariwas discussed
in line with the major goals expressed in broadeoksble outcomes.
The importance of the two levels of education ia ¢tountry’s education
system were also discussed.

Also emphasis was placed on the use of learningoougs instead of
specific objectives to enable the teacher plarructibn so that learners
will become productive learners not passive reaigieof static

knowledge.

If mathematics is taught in this way, the Natiogaéls and the learning
outcomes can be achieved. In addition, the learpimgomes for any
lesson must address the domains in terms of leameasurable and
observable performance behaviour.

The teacher needs to evaluate how effectively reclgeving these by
looking at and grading student’s assignments, hamnlewand tests with
well-prepared marking guide in line with the stalearning outcomes.

5.0 Summary

The Goals and learning outcomes in mathematics disceissed in this
unit. The utility value of Mathematics was alseated.

Essential properties or parts of a well statednliegroutcomes was also
was also discussed The learning outcomes musiabsish measurable
terms using action verbs. The broad three domamgbehavioural
objectives) the learning outcomes are given imtiag content.
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7.0 Possible Answers to SAEs

1. The specific condition under which change in éwbur is to
occur.

The audience or person whose behaviour withgha

what is the expected specific behaviour change.

level of performance of the expected behavitiange.

what is the performance product. (outcome bdglb®ur change)

abrwn
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UNIT 6 MATHEMATICS CURRICULUM

CONTENTS

1.0 Introduction
2.0 Intended learning Outcomes(ILOSs)
3.0 Main Content
3.1 Mathematics Content for the 9-year Basic Etloca
programme
3.2 Senior Secondary School Mathematics auitnm
3.3  Mathematics in Teacher Grade Il
3.4 The N.C.E Programmes with mathematics casurse
relevant for the preparation of primary school keas.
4.0 Conclusion
5.0 Summary
6.0 References/Further Readings/website
7.0 Possible Answers to SAEs

1.0 Introduction

We shall start this unit by reflecting on some dioes that are related to
the present topic. In December,2005, the NationaurCil on
Education(NEC) directed the Nigerian Educationalsd&ech and
Development Council (NERDC) to........... and ........... the stixig
senior secondary school curricular to fit the refoprogramme of
federal government of Nigeria. Does your respongeeea with, “to
review and realign”.? Thank you for that attempt.

NERDC therefore came up with a Mathematics curiculwhich
described the sequential arrangement of Mathenhdabpacs and other
related learning experiences and materials desigonefiring about
desired learning outcomes that will manifested ulgio the learners
activities under the guidance of the teachers.

This unit will therefore discuss the features ok tB-year Basic
education programme, some selected NCE mathemaimgses
designed for the production of NCE teachers.

2.0 Intended learning Outcomes(ILOSs)

By the end of this unit you will be able to:

. discuss the Mathematics Curriculum for the 9-yeaasiB
education programme in Nigeria.

o Identify the main subheadings of the new revisadiauum.

. Mention at least five NCE mathematics courses ealevor the

preparation of the NCE graduates for teaching at ghmary

school level.
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3.0 Main Content

3.1 Mathematics Content for the 9-year Basic Eduden
programme

Before the 1960s, Mathematics was taught as ArittmEmphasis was
on the four rules of addition, subtraction, muitption and division.
The new curriculum now emphasizes teaching Mathiesas activities
— doing, writing, talking, manipulating objects aagperimenting with
them. Also FME (2013), observed that teaching ia ghimary level
shall be participatory, exploratory, experimentad &hild- centred. The
NERC (2007) referred to the new mathematics rewtsgdculum as the
Basic Education mathematics curriculum. The newsesl curriculum
places emphasis on affective domain and qualita&asoning unlike
the previous curriculum.

The curriculum is referred to as the teaching cutum because it has
greatly facilitated the teaching task of the teacfi@e curriculum now
has provision for content (learning experiencesfopmance objectives
or learning outcomes, teacher and learner acsyitieaching and
learning materials and evaluation guide.

The curriculum has provision for the following, top, objectives stated
in measurable terms, pupils and teachers’ actitiestructional

materials and adequate evaluation guide. The culurit has six main
themes. These are Number and numeration, Basic atqes,

Measurement, algebraic processes, Geometry and uvégimsn and

Everyday statistics.

Major Goals of mathematics curriculum for the 9-yea Basic
Education Programme

1. Equipping the children with mathematical literavecessary to
function in an information age.
2. help the children cultivate understanding ampliaation of

mathematics skills and concepts necessary to thiivehe
changing world.

3. Assist the children develop the essential @dsliin problem
solving, communication, reasoning and connectiothiwitheir
study of mathematics.

4. Help the children understand the major ideasmathematics
bearing in mind that the world has changed andillsckanging
since the first National Mathematics curriculum wieseloped in
1977.( Obienyem,2019,p136)
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3.2 Senior Secondary School Mathematics curriculum

We can begin thisection by reflecting on a part of the statement of
Forward made by then honourable minister of edandiir Sam Omiyi
Egwu,” With great expectations, | gladly recommehese curricula to
all For the purpose of producing the best textuatemals, the best in
Teaching performance and the best learning outcoamel most
Importantly, for attaining the goals we have set fwrselves in
Education in line with Millennium Development goals

The Features of the Curriculum:

The revised curriculum has some remarkable features

Horizontally, the curriculum states the topics daled by the
performance objectives (learning outcomes), costerflearning
experiences), teacher and learner activities, tegcland learning
materials and evaluation guide. Vertically undeche@af the above
headings are the detalils.

Many good textbooks have been written in line wike approved

curriculum. A number of mathematicians, mathemagdsicationists
and state governments have commissioned its teacHaough

workshops and seminars to write books for the gigiudents. Some of
such text materials include MAN Mathematics for sgcondary school
levels, the concept mathematics, STAN Mathematics e

At the Senior Secondary School level, a curriculbas long been
written called “Further Mathematics” to replace th&dditional
Mathematics. To take care of this, we now havefn&er mathematics
project textbooks for SS1 to 3. It should also b&ed that some topics
have also been added in secondary school mathamaticiculum.
Some of these include Introduction to Differenaad Integral calculus,
Binary Operation, Logic, Modular Arithmetic etc Aimber of reasons
have been given for inclusion of these new topics.

One of such is to provide for necessary and seafficbase for further
tertiary mathematics and prevent great disconnetivden secondary
and tertiary mathematics. It is also important statents in Secondary
Schools who have the aptitude for mathematics arathematics
related-careers or programmes such as Engineeritgnomics,
Geology, Computer/Information technology etc becadeely prepared
for the tertiary levels such as University, Polyteic or Colleges of
Education. Topics covered in further Mathematicdude:

(1) Differential and Integral Calculus
(i)  Elementary Statistics,
(i)  Probability etc.
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3.3 Mathematics in Teacher Grade Il

In the Grade Il teacher Education Only Arithmetrogess was taught.
Just as the name implies, Arithmetic comprising ifidd, Subtraction,
Multiplications and Divisions were taught. Later Basic Mathematics
was incorporated. But in 1978, the National TeagHestitute (N.T.I)
was mandated by Decree No. 7 to organize progranionagpgrading
practicing teachers at all levels. This task NT$ dane creditably well.
Since then over 300,000 unqualified teachers haea bipgraded by the
institute. A look at all the states shows that tluenber of unqualified
teachers in the primary schools has been reduckdy have also
embarked on training NCE teachers by the same miistd earning
System. This is to upgrade TC Il Teachers to NCEclwiis now the
minimum teaching qualification in the Nation’s Pamy Schools. This is
as stipulated in the 1979 National Policy on EdwcatSection 9
Subsection 61

3.4 The N.C.E Programmes with mathematics courseslevant for
the preparation of primary school teachers.

At the NCE level, a number of programmes have lpénn place by
the National Commission for Colleges of EducaticMCCE)for the
purpose of preparation and production of NCE gréeliaspecially for
the nations primary schools. These programmesarsidered adequate
enough for the preparation of NCE teachers. Soméede include
Primary Education Studies, Early Childhood Educat®&iudies, Adult
and Non Formal Education, etc. All other NCE prognaes contain
course contents and materials relevant for theguation of the NCE
teachers to some reasonable degree. Some of trese the forms of
Basic General Studies.

The table below presents some programme coursebraidliscussion
in line with their adequacy in the effective preggam of NCE teachers
for the nations primary schools.

Note: In the table the comments under the remagkasrperceived by
the reviewer.

Some Mathematics courses offered in Some NCE Programes

Course [Title Brief content description Remark
code
PES 121 |Primary Teaching ol basic numb¢Contents and
math& and numeratiolsuggested
methods measurement, simgmethods al
everyday statistics, simfreasonably
geometry, with emphasadequate.
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on methods and strateg
for teaching primary
mathematics,etc
PES 113 |Mathematics|Concepls of  binarnContents ang
In Primarynumbers. elementary sstrategies ar
Education |pasic  operations, eadequate fo
Studies suggested strategies preparation  of
teaching, partial surthe teachers.
column addition, shrt
algorithm, additio
without carring, etc
PED 324 |Mathematics | Emphasis is on differenVery  adequatg
in  primary methods& strategies foffor primary
Education. fteaching basic concepschool teache
in mathematics, use ¢preparation.
discussion methods e
were suggeste
CPE 325 Methods ofEmphasis is on basiContents ang
teaching math. Concepts. use (methods 0
math.in concrete materials foteaching will
Primary Edu. teaching. learnecentereensure effectiv
approaches, need preparation Of
interactive teaching usilNCE teachers.
discussion metho
creation of effectiv
learner friendly
Learning environment ,e
Math 124 |MathematicsThe course emhasiiThe course i
Laboratory. |practical exploration (offered by NCI
Practicals  |mathematics math.student$he
concepts.Investigation contents arn
rules,formular,constructicsuggested
of simple  geometrmethods arn
shapes,use of differestrategies are ve
math.games,techniques adequate for th
improvisation gprepassssssratio
instructional materials, efmf primary an
secondary scho
teachers.
GSE122 Basic GenergThe  course conte[These  concep
Math. includes algebraare also taught
processes, simple wche primar
problems, ratioschools.
percentages,simple an
compound interests etc
GSE 212 | Basic Some of the coursMost of the topic
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Gen.Math (iii)

contents are, change

subject, units (primary
measurement, frequermathematics

distribution, measures
central tendency, me
medan and mod
Measures of dispersic
range, mean deviation ¢
standard deviation etc.

are found in upp

content.

Math.212

Problem-
Solving

Emphasis is on such ar
as, types of erro
committed by students

problem solving, methotthe  preparatig

of teaching math.

primary and secondé
schools, use of question
skills in teaching, th
teaching of son
secondary and prime
school topics perceived
be difficult by botl
students and teachers.et

Contents,method
and strategs ar
very adequate fi

and production (
NCE primar
school teachers.

Self-Assessment Exercises

1. Mention the main themes of the new Basic mathiema
curriculum
2. Mention any one feature of the 9 year — Basiaidation

Programme of Nigeria

4.0 Conclusion

The new Basic Education Mathematics curriculum igmdhajor features
have been identified. The new curriculum is a tesghcurriculum

because it simplified the major activities of tleadher were lacking in
old curriculum.

5.0 Summary

We have discussed the new 9 Year Basic Educatiothematics
curriculum. Also some areas of NCE programmes wiifithematics
contents relevant for the production of primary sahteachers were
discussed. Development in Mathematics should ben@ruous process.
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The reason is that Mathematics is a dynamic subjdo¢ growth of
Mathematics content and the development of ICTirapacting on the
subject in both content and method of teachingleadhing.

6.0 References/Further Readings/website

Federal Republic of Nigeria (2013): National Poliop Education;
Lagos: Federal Ministry of Education.

Pratibha, S. P. & Megha, S. J. (2013). Roles othess’ in Curriculum
Development for Teacher Education. A conference epap
presented at the Kolhapur, Maharashtra, India (@450

Macrae, M. F., Kalejaiye, A. O., Chima, Z. ., Cham, J. B., McLeish,
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7.0 Possible Answers to SAEs

1. The main themes are;
Number and Numeration, Basic Operations, Measuremen
Algebraic Processes, Geometry and Measurement aed/day
Statistics
2.() Emphasises mathematics as activities- dowmgting, talking,
manipulating objects and experimentation.
(i) Stressed the importance of affective domaird ajualitative
reasoning.
(i) Arranged as a teaching curriculum.
(iv) divided into themes
(v) Provided for content, learning outcomes, bemcand learner
activities, teaching and learning materials anduatan guide.
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MODULE 2
INTRODUCTION

In module two we shall be discussing the followowoncepts, scheme of
work, unit plan, the features of lesson plan asdda notes. The module
will also discuss a number of Psychological theotleat influence the
teaching and learning of mathematics. We will alsxuss the concept
of individual differences in learners in mathematdassrooms. Lastly,
the module will discuss strategies for developingsifive attitude
towards the learning of mathematics.

Unit 1 Scheme of Work and Weekly or Unit Plan
Unit 2 Features of a lesson Plan or Note of Lesson
Unit 3 Psychological Theories and Mathematics EtoraThe

Contribution of Piaget, Burner and Gagne to thechesy
and Learning of Mathematics

Unit 4 Individual Differences in the Mathematicl€sroom:
Causes and Strategies for Care
Unit 5 Strategies for Developing Positive AttitudBowards

Mathematics by Students

UNIT 1 SCHEME OF WORK AND WEEKLY OR UNIT
PLAN

CONTENTS

1.0 Introduction
2.0 Intended learning Outcomes(ILOs)
3.0 Main Content
3.1 Scheme of Work
3.2 The Role of the Teacher
3.3 Weekly Plan or Unit Plan
3.4 Format of Unit Plan
4.0 Conclusion
5.0 Summary
6.0 References/Further Readings/website
7.0 Possible answers to SAEs

1.0 Introduction

We have discussed the various mathematics curmri@riavisions for
pre-primary and primary in unit 5. We need to l@atkhe break down of
the curriculum to determine how much of it is totheght in each of the
three terms of the six years of secondary schda. tdpics to be taught
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each term usually in weeks is the “Scheme of woikie weekly
breakdown of the scheme of work is called the “Uagson plan” or
“Weekly lesson Plan”

2.0 Intended learning Outcomes(ILOSs)

By the end of this unit you be able to:

o break the mathematics curriculum into weekly schemgork

. break down the weekly scheme into unit lesson plans

. write good lesson notes on any mathematics topssguthe
curriculum provided.

o use the present Basic education curriculum for céffe

classroom teaching
3.0 Main Content
3.1 Scheme of Work

If you recollect all that transpired when you fitrived the school
where you carried out the Teaching practice exerciéou were
probably assigned to a class? Yes. The class teaebeived you and
after, assigned some responsibilities to you. BedutHe or she may
have given you the scheme of work for the clasgua@e you. The
scheme is the expected mathematics topics to beredvor the term. It
runs for twelve weeks in most cases.

The teacher is expected on receiving the curriculameach year to
break it down into each term’s weekly scheme oflwdihe scheme of
work is drawn up so as to take care of other scpoogjrams such as
mid-term breaks and school examination period. &hsbould be
considered when sequencing the topics accordimgéks.

Ofsted. (2014) observed that scheme of work is w@ine of an entire
course. The scheme can be influenced by a numteaciirs during the
implementation period. Hence it can be adjusted doesome
unpredictable factors.

(1) It shows the sequence of the topics of the schem&ook to
follow.

(i)  Helps the teacher to assess what progress has rbada in
respect of the coverage of the work intended fgivan term

(i)  Helps the supervisors to assess the extent andtygoélwork
done
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In writing the Scheme of Work, the sequencing & thpics should go
from simple to complex, and known to unknown. Tgpiaught at the
beginning of the term should not be as difficulttlasse to be taught at
the end.

The format of the scheme of work for a term in sel@y school

Mathematics can be as given below: SS 1(the t@pe$ypothetical)

(1) 1st week Resumption tests/revision of terms wor& general
compound work

(i)  2nd week: Writing numbers in the standard formshvaimple
basic operations

(i)  3rd week: Indices and basic operations involvingregsions in
index forms

(iv)  4th week: Evaluating expressions using the logaritable or
calculator

(v)  5th week: Laws of logarithm and simplification afpgessions
involving logarithms

(vi)  6th week Simplification and evaluation of algebraxpressions

(vii)  7th week: Mid-term break /tests

(viii) 8" week Graphs of simple expressions and values wirere
fraction is undefined

(ix) 9" week: Factorization of quadratic expressions

(x) 10"week: Solution to quadratic equations using fazaiion
method

(xi) 11th week: Graphical solution to quadratic equation

(xii)  12th week: General revision and examination.

(xiii) 13th week: examination and closure.

The topics should be related, sequential and regimfg each other.
3.2 The Role of the Teacher

The success or otherwise of the curriculum or theesie of work at the
classroom level depends largely on the teachem kEvéhe present new
Basic education curriculum that has been carefulignged into content
area, learning outcomes, teachers and pupils’ iaey materials and
evaluation guide. The effective implementation w#asonable success
still demands the commitment of dedicated, creataved innovative
teacher who is passionately in love with teachisgpeofession The
teacher must effectively plan his lessons everylgsaring in mind the
learner, their individual and general charactasstipsychology of
learning and the learning environment.

According to Gagne (1970), informing students orato do serves as
direction that can facilitate students’ achievemétianning helps the
teacher break the content of his teaching to maidgesizes so that
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they are just appropriate. That is, not too muat ot too little. It also
assists him to identify the sequence of thoughtiviies and content
development of the topic. He will have readymadegtions to direct
the pupils to the expected learning outcomes.

3.3 Weekly Plan or Unit Plan

This is part of the scheme of work intended to tneced in a week. The
objective is broad. It specifies what is to be ddrewv and with what. It
does not necessarily involve specific teachersleadher’s activities. It
is not detailed. It is a guide.

After breaking the curriculum into scheme of wattke next thing is for
the teacher to further identify learning units. Aituis a broad unit of
basic concepts capable of being broken into maae tne daily lesson
content. For example, from a learning unit in themary school
curriculum is “Addition of Fractions” This can be ithree lesson periods
involving such sub topics as, fractions with commadenominator,
addition of fractions with different denominatorsda addition of
decimal fractions. This may not be effectively cmeein one lesson. It
is good if one learning unit fits into the numbélessons for one week.
In this case, the learning unit can then be saidetdhe Weekly Plan.
With proper planning, the mathematics teacherbellable to find out if
the intended unit lesson can be adequately andtieiéy covered in the
lesson periods provided for mathematics on theddimoe table

34 Format of Unit Plan

The broad pieces of information of a Unit Plan oeéMy Plan are set

out below:

(1) The topic to be covered for the week.

(i)  The class for which the topic is being planned

(i) Broad learning outcome. They are stated in meakurabd
observable broad learning outcomes in the curnmoulu

(iv)  Entering behaviour: It is the pre-requisite behavioecessary or
essential for the new lesson topic. They are alsasurable

(v) The plan involves a breakdown of the main concdptde
covered into the number of lesson periods for teekyv They are
not detailed as the teacher will develop theséénlésson note.

(vi) Each broad learning outcome in the unit plan cariréated in
each lesson period per day.

(vii) Some suggested teaching aids may be identifieleaplanning
stage. This makes the planning of the daily lessasy.
Evaluation and teaching techniques are not necessathis
planning level, but these are necessary at thg tmson plan or
note of lesson plan level.
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Self-Assessment Exercise(s)

1. State any five points in the format for a uegson plan.
2. The Scheme of work is developed from the legdan. True or
False

4.0 Conclusion

The scheme of work is very important in the effegiimplementation of
any curriculum. Well-developed scheme of work hehgsteacher in the
weekly unit lesson that guides the teacher in hagdydclassroom

instructional activities.

5.0 Summary

In this unit you studied the following; meaning aintportance of the
scheme of work, meaning and format of the unitdagsan.

6.0 References/Further Readings/website

Ankpa, P. (2020). Nigerian National Colonial Cuatiom.
LeadinGuides Substantive Education Gagne, (1976poR M.
The Conditions of Learning Hold Rinihot and Winstddew
York

Musingafi, M. C., Mhute, I., & Kaseke, K. E. (201®)lanning to Tech:
Interrogating the link among the Curricula, thel&yl, Scheme
and Lesson Plans in the Teaching Process. Joufrtiadwcation
and Practice.

Ofsted (2014). Teaching, Learning and Assessmehirther education
and skills: what works and why. Retrieved of{' 28ay, 2020.

7.0 Possible answers to SAEs

1. These can include the following
(1) topic for the week
(i)  learning outcomes stated in broad measurtdsias.
(i)  entry behaviour relevant to the topic staiedobservable
performance behaviour.
(iv) teaching aids can be suggested.
(iv) class to be taught.

2. False.The scheme of work is developed from theaulum and
the lesson plan developed from the scheme of work.
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UNIT 2 FEATURES OF A LESSON PLAN OR NOTE OF
LESSON

CONTENTS

1.0 Introduction
2.0 Intended Learning Outcomes
3.0 Main Content
3.1 Daily Lesson Format
3.2  What the Teacher should note
3.3 An Example of a Lesson Plan or Note
3.4  Teaching Practice Lesson Plan Format.
4.0 Conclusions
5.0 Summary
6.0 References/Further Readings/website
7.0 Possible answers to SAEs

1.0 Introduction

The writing of a lesson note is the duty of evesgdher or prospective
teacher in our primary and secondary schools. éssential for every
mathematics teacher to be very good in this “ait’dffective teaching
and learning of Mathematics. Writing good lessontendnvolves
creativity, being innovative and careful planniigis at this stage that
the teacher gives meaning to the content whichriahirtes materials to
be used, skills and strategies to be emphasized tedlearning
environment.

2.0 Intended Learning Outcomes
By the end of this unit, you will be able to:

o Discuss any 8 essential features of a good lesstan n
o Write a lesson note for a given lesson topic froi8SJ
Mathematics content.

3.0 Main Content

3.1 Daily Lesson Format

A note of lesson differs from a daily lesson planterms of details. A
daily lesson plan is a write up that spells outadie the class being
taught for a specific time or period usually 40 uoies, the learning
outcomes (specific objectives) of the lesson, theyebehaviour, the
activities involved for both the teacher and pupite teaching aids, the
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teaching strategies, the development of the conwaguentially,
evaluation techniques and the closure of the lesson

The reasons for writing a lesson note by the magtiesiteacher are as

follows:

(1) It directs his attention to realize the specifiarling outcomes.

(i)  Helps to identify and select or improvise the neeteaching
materials suitable for the lesson topics.

(i)  Assists him to identify and organize the entry perfance
experiences which will help to introduce the newnaEpt or
topic.

(iv) It helps him define the sequence of thought anbreEeneeded to
develop the content and allow time to achieve tbkarning
outcomes.

(v)  Facilitate the anticipation of the types of quessidhat can be
asked by both the learners and the teacher hirdseifig class
activities.

(vi) Makes room for student activiies and encouragerntFa
participation and interactive discussion.

(vii) Helps to ensure that teaching and learning is &acantred as
much as possible.

(viii) Helps the teacher to end the lesson with a sumnasry
assignments.

3.2 What the Teacher should note

A number of factors influence effective preparatmhnlesson notes by
teachers. To achieve this the teacher should haved gnderstanding of
these three factors:

(1) the content

(i)  the child and

(i) the curriculum

A well written lesson note is evidence of the temsh content and
pedagogical competency. It also shows that thehtatas good
knowledge of psychology of how children learn. ustbriefly discuss
the following:

Each of them as stated must be borne in mind whk#aehing in both
Primary and Secondary Schools. Barhr and de G4&6a0, p372),
observed that classroom teachers are experiendiiffcult population

of children than in decades past as it is not umcomto have children
with language, poverty, and learning issues alhinithe confines of the
general education class.
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(1) Content: The teacher must be a master of the subject confent
what he wants to teach. He must knowdbacept he is teaching
and how it relates to other concepts. He shoulddbe to arrange
the content sequentially, step by step so as taesdc in
achieving the learning outcomes he has stated.hideld move
from simple to complex, known to unknown. The cqise
should be related to the immediate environment. Eh&y
behaviour, that is, what the child has learnt aad do will be
used to facilitate the learning of new concepts.

(i)  The Child: The Teacher must understand the child he is
teaching. He should know hisaturity level so as to know which
teaching aids he will like and appreciate. The chilage will
show his level of intellectual development. In tpemary
schools, majority of them are in the concrete operatiortags
and so must be taught using concrete objects sachktames,
counters, matches, stick etc.

After this, pictures, drawings on card boards eted then symbols
before abstractions in ttf®econdary School level.

De Garcia and Bahr(2010) while discussing the rdounion of
Kamii(1984),0bserved that children can developliettual potentials
only when all ideas including wrong ones are retggbec Most
importantly the teachers must value, appreciaterasdect the learner
and their views.

Many teachers neglect consulting the curriculume mbw Mathematics
curriculum should be consulted at all times. livesy comprehensive
and good. It contains a wealth of information fbe tteaching of any
concept. The column for the learning outcomes(dlwes) indicates the
necessary learning outcomes that the learners k&l able to

demonstrate by the end of the lesson. The teaelmerewise the learning
outcomes that will lead to the realization of trengral goals or aims
during each lesson.

The content column gives other topics relatinghte concept being
treated and allows relational awareness on the giatie teacher. The
column for the materials/activities suggests thethaoe to be used,
activities to be carried out in the class, the aidsbe used and
experiments to carry out. The column for remarkecgfes the scope of
what is to be covered for any concept. The areafophasis and area
not to be treated and special teaching strategia&ls to be used.

The curricular provision is just the minimum guideteacher can make
adjustments when it is most convenient and doesieo¢ssarily create
tension for the learners in a given area or time the type of learning
environment they find themselves.
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3.3 An Example of a Lesson Plan or Note

Topic: A lesson on subtraction involving smallexdtion from a bigger
fraction with diffefent’denominators.

Class: Primary 6

Intended Learning Outcomes

By the end of this lesson, the pupils will be atole

i Demonstrate understanding of the mathematical prolgliven

ii find the I.c.m of the denominators of the givercfrans.

iii express the fractions in the same denominator éafobtraction
)Y correctly subtract a smaller fraction from a bigfyaction.

Entering Behaviours

The pupils will be able to do the following based o their previous

learning outcomes or experiences.

(1) find the |,c,m of the denominators of any giveaction

(i) express the fractions in a common denominatogusia |. c.m.

(i)  write three more equivalent fractions based oivangfraction.

(iv)  add correctly two fractions with common denomingto

(v) distinguish smaller fractions from bigger fracsocomparing the
numerators of the given fractions with common demators.

(vi)  add correctly two fractions with different denortiors

(vii)  change improper fractions to mixed numbers.

(viii)  write fractions in their lowest terms.

Teaching Aids

(1) Fraction charts

(i)  Equivalent fraction boards

(i) Division and multiplication tables

Content Development and Learning Activities

Step I: The teacher assessdbe level of readiness of the learners in
terms of their entry behaviour. Some mathematiaskg related to the
topic and experiences are presented to the leatmelstermine level of
readiness to learn the new mathematics topic.

Write on the board any mathematical task that wgive them
opportunity to demonstrate the required behaviexample. Simplify
the tasks below

217 +4/7.
201
1 5-3 3 2
) 53 5 31
S

Give enough wait time and go round and check therks.
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Step II: Simplification of fractions with different denominators
If any two fractions have different denominatorsiatvcan you do to add
them together?

Pause a little for them to think. The same probtam be reframed as
they are still working.

Remind them of the need to express the fractionsaicommon
denominator:

Step lll: The teacher can now present a chart showing the fidst 2
multiples of numbers 1 to 10 each. Ask the puplsdentify the first
three common multiples of any set of three numbgesnple.2,3,4.

Teacher: From your response, which of the common multipkeshie
smallest?”

Pupils: The pupils study the chart showing the multipl€sey try to
write down the common multiples. They also writevdothe lowest of
the multiples.

He goes round to supervise and help those who speriencing
difficulty.

Teacher: Use the |..c.m to simplify the given task in yoexercise
books.

Teacher: He moves round the class to supervise their wank gives
attention to those experiencing difficulty.

Pupils: The pupils attend to the task and ask questiongentey are
having difficulty ~

Teacher: He checks the pupils works, scores therheasncourages
them with interesting words

Teacher: He presents another similar task; simplifythe following.
7/8 —5/9

Teacher asks students to follow the same methabage to arrive at
the answer.

Assignment

Subtract the following fractions:

Hint (i). find the l.c.m of the denominators. (K@ess them in the same
denominator (iii)now do the subtraction.
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(1)
(ii)

B | e W
Wl ==l =

3 1
(iif) = — =
5 6

As the pupils are working, the teacher goes roonslipervise and mark
each individual's work.

3.4 Teaching Practice Lesson Plan Format.

PART A
1. Date:..........oo...... Matric. NO oo Course
Combination:...................
2. Name of Student-
B 2T Tod 4 1<) G
3 Practicing
SCNOO .
4 Class:......ccvvniennns No. on Roll............... Average
Agel.ii
5 SUDJECE ...
6 Topic
7 Sub-
Topic
8 TIMe: . Duration:.......co oo e,
9 Resources/Instructional Materials
PART B

1. Intended Learning Outcomes
By the end of the lesson the pupils should be &ble
Cognitive
JOMaAIN. ..
psychomotor
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2. Instructional Materials

3 References(s)
4 Leaners’ Entry Behaviour
5 Set Induction (Introduction)
6 Lesson Presentation
Steps |
Stepll .....................
StepIII .....................
StepIV .......................
StepV ........................
7. Summary and Closure
8 Evaluation
9 Home Assignment

10. Supervisor's Remarks:

Supervisor’s Supervisor's Signature &
Name.......coooevviiiin i Date
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Self-Assessment Exercise(s)
What is the difference between entry behaviourlaathing outcomes?
4.0 Conclusions

The necessity and importance of the note of le$smnbeen given and
stressed. It is a useful guide to both the teaahdrthe learners towards
the achievement of the learning outcomes of theoleslIt helps in
getting each one in the teaching learning procedsetadequately and
actively involved.

5.0 Summary

In this unit, we have learnt the characteristicd areaning of a Lesson
Plan or Note of Lesson. The lesson note is verymant to the teacher.
The features and format of it have been discussed.

A well prepared lesson note is a reasonable evelarica planned
lesson. It is an evidence of readiness to work.edsential tool in the
hands of a committed and dedicated teacher.

6.0 References/Further Readings/website

Adeoye, E. A. (2017). Curriculum Development: The&rPractice (A
study guide for PGD Ed) Students.

Akanbi, G. O. & Abiolu, O. A. (2018). Nigeria’'s 196Curriculum
Conference: A practical approach to educational reipation.
Cadernos  de Historia da Educacao. Retrived
fromhttps://www.researchgate.net/publication/32688% Nigeri
a’s1969curruculum

Amaele, S. (2017). History of Education in Nigetimiversity of llorin,
llorin Nigeria.

Ankpa, P. (2020). Nigerian National Colonial Cuatiom.
LeadinGuides Substantive Education

Differences between lesson plan and lesson notéieRed from
https://www.quora.com on the 2Kay, 2020.

LeadinGuides (@leadinguides). Education Websitgehi's #1 free
lesson note site.
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Musingafi, M. C., Mhute, I., & Kaseke, K. E. (201®)lanning to Tech:
Interrogating the link among the Curricula, thel&yl, Scheme
and Lesson Plans in the Teaching Procé=zsnal of Education
and Practice.

7.0 Possible answers to SAEs
Entry behaviour refer to experiences, skills andvidedge that Can
facilitate learning of new lesson topics or taskslevlearning outcomes

are performance measurable behaviour to be denavedtoy the learner
to show level of change in behaviour.
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UNIT 3 PSYCHOLOGICAL THEORIES AND
MATHEMATICS EDUCATION: THE
CONTRIBUTION OF PIAGET, BURNER AND
GAGNE TO THE TEACHING AND LEARNING
OF MATHEMATICS

CONTENTS

1.0 Introduction
2.0 Intended Learning Outcomes
3.0 Main Content
3.1 Piaget's Theory of intellectual Development
3.2 Contributions of Jerome Bruner
3.2.1 Implications of Bruner’s work to the Teachizgd
Learning of Mathematics
3.3 Works of Robert. M Gagne (August 21,1916 —April
28,2002)
3.3.1 Implication of Gagne’s work to the Teachingla
Learning of Mathematics
4.0 Conclusion
5.0 Summary
6.0 References/Further Readings/website
7.0 Possible answers SAEs

1.0 Introduction

In Educational Psychology, we are concerned withstudy of human
behaviour. In teaching mathematics, teachers reast lto cope with the
problem of children learning and the conditions thi@hance maximum
learning. You therefore learn how educational pelaypy can be
applied to make good teaching and learning possibteir primary and
secondary schools.

In this direction we shall consider the two basigghologies of the 20
century. (behaviourism and constructivism). Thisreag with the
instructional models contained in Bahr and de G#2€i10,p159)

Behaviourism: The major theorists are B.F Skinner, R.F MageM,R.
Gagne and M.D Merril.

Philosophy: These theorists hold that meaning exists in theldwo
separate from personal experience. The instrudtgoals are framed in
specific behavioural and observable terms. It $@suon the immediate
recognizable changes in behaviour. The goal of wataeding is set as
exists in the objective reality.
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Learning outcome: The theory describes the following:

1. conditions under which the behaviour is to tpleee.

2. the task(s) to be performed

3. the series of tasks to be performed expressetttive verbs to
indicate levels of acceptable performance or evanariteria.

4. Instructor role: it describes the structuredivdes to be

performed and assessment to be done. It desciigefotm of
interaction between the teacher and the students.

Students role:
It states what the learner will do, absorbs theenigs by listening so as
to perform to show that learning has taken place.

Activities: The students read, review and analyse the matenal texts
provided. They submit individual works to be asedsshy the teacher.
There is little or no room for discussion.

Assessmentstudents attend to tests, quiz, projects etc éavshe level
of mastery of materials, skills etc Few emphases sommative
assessment of products.

Constructivism: The major theorists are J. Dewey, J. Piaget and
Vygotsky.

Philosophy. Learners impose meaning on the world and hengstacct

their own understanding based on their personal erepces.

Instructional goals are stated in experiential grih states types of
learner problems addressed, type of control thenézahas over their
environment. The type of activities the learnems angaged with; the
ways the activities can be shaped or controllethiyteachers. It is also
concerned with the ways the learners reflect on rémalts of their

activities together.

Intended Learning Outcome It defines or states how learners will be
able to think or solve problem differently by thede It states the
activities or interactions and conditions under ehhthe learners will
perform the expected behaviour. It states that:

1. Learners need opportunity to define for themsethiesgoals and
learning outcomes of the course work.

2. Attention is on process and interaction rathentba specific
result to be accomplished.

3. Outcome is concerned with new ways of doing somgthiot on

particular tasks to be completed. It believes tleairners are
motivated by common interest in some problemssras.
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Instructors Role: Constructs the learning environment. Assists le@n
as they explore the environment. Designs expergericat encourage
and facilitate assimilation and accommodation. &g that learning is
due to activities that students see to be mearlirgid are context
based. Teacher, colleagues, learners are regasdadilitators.

Students Role They explore the environment with other learnamsl
construct meaning from their personal experiendgsplication of
knowledge is based on personal meaning as viewdkleirsituation at
hand.

Activities: Discussion and collaboration by learners. They lyapp
knowledge and principles to solve problems and cstselies and
projects. Assignments are practical and problenadhastc
ASSESSMENT: It is based on active, authentic experience anepts.

It stresses interactions, reflection and collabonatand grouping of
learners etc

2.0 Intended Learning Outcomes

By the end of this unit you will be able to:

o State the four stages of Piaget’s intellectual tgpraent

. Discuss briefly the implications of each stagehe teaching and
learning of mathematics in primary schools in Niger

o Discuss the Bruner’s stages of learning.

. Discuss briefly the implications of each stage eaching and
learning of mathematics concepts in schools.

. Explain the hierarchies of learning according tg&a

o Briefly explain the implications of the hierarchy the teaching

and learning of mathematics in schools.

Give brief comparative analysis of the three the®of learning in terms
of how learning occurs

3.0 Main Content

3.1 Piaget's Theory of intellectual Development

Jean Piaget was a French-Swiss Psychologist who ongsally a

trained biologist. His research along with thoseotifer psychologists
spanned more than fifty years. They were based ene@a. Piaget
researched into intellectual and cognitive develeptof children. He
was not the only contributor to this field. Othenglude Bruner and

58



EDU 240 MATHEMATICSMETHOD |1

Gagne and many more. Piaget and others studiedaaatysed the
growth and development of children thinking.

According to Piaget, there are four stages of let&lal thinking and

development. The stages are sequential. His salaslnoted for the
study of psychological or intellectual problems erlying the learning

of mathematics. His work has the greatest value té&achers of

mathematics especially at the primary school leR&get saw cognitive
or intellectual development in terms of well-defingequential stages in
which a child’s ability to succeed in terms of hi®logical readiness
(heredity) for the stage and partly his experienwéh activities and

problems in earlier stages.

According to Piaget, the four stages of Intellettlevelopment are:

The Sensory-motor stage: Age (0-2) years

At this stage, the child relates to his environm#mbugh its senses
only. By the end of the second year of life, cheldihave a rudimentary
understanding of space and are aware that objrisisapart from their
experience of it.

Pre-Operational stage: Age (2-7 years.)

This generally covers the cognitive developmenthaldren during pre-
school years, normally referred to as pre-nursend awursery
(kindergarten) years. At this stage, children doe 20 deal with reality
in symbolic ways.

Their thinking at this stage is based on centratoa conservation.
Concentration is the act of focussing all attentianone characteristic
comdpared to others. This is why they do not hawe ability of
conservation of certain activities. (Osuji,2015)

At this stage, most of them are not able to undasReversibility: - the

ability to think back to the causes of events. Beeaof these inabilities,
they cannot conserve — retain important featuresbgécts and events.
They cannot therefore engage in logical thinkingury coherent sense.
The child is said not to possess the concept of@wmation of number,

volume, quantity or space.

Piaget Demonstrated the Lack of Conservation in Two
Experiments.

The implication of children not understanding camagon at the pre-
operational stage is for the mathematics teachetmavaste his time
presenting mathematics tasks that the pupils ateeaaly for. That is
through seeing, feeling as well as hearing. Abstnaathematical ideas
should therefore not be introduced at this stagachiing and learning at
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this stage should make use of a lot of manipulati@hildren at this
stage should be provided with enough concrete thcmanipulatives
and symbols so as to be able to appreciate reality.

Mathematically-oriented recreational activities Isuas mathematics
games, plays, use of counters, blocks, stones aaxbles etc are
important materials for learning mathematics as$ stage. Osuji (2015
p.187) observed that the child at this stage is afde to perform
operations, thinking is still egocentric. The chalido finds it difficult to

accept other people’s viewpoints.

The Concrete Operational Stage (7-12 years)

This stage is very important especially to eveiyngry school teachers
and parents since most of the school children arehis stage of
development. This stage is the beginning of whataited the logico-

mathematical aspect of experience. At this stagpilp understand the
conservation of objects, counting a set of objdécisn front to back,

back to front or from the middle give the same agrswhis is also part
of logico-mathematical. A number of processes dttareze this stage.
They include:

Seriation This is the ability of the child to sdgroup) objects in order
of size, shape, or colour (Sattler,2010) Anothatuees of this stage is
Transitivity. Here the learner is able to recogniagical relationship
among objects, items and even numbers. The le&@rasle to use the
transitive property of composition. If A is greatdnan B, and B is
greater than C, then A is greater than C.

Ability to classify objects, items according to esiappearance or other
characteristics. The child is also able to clasaifyet of objects under
another larger group. One other feature of thigests overcoming
centration and he now has the ability of Deceni@maiHe is capable of
using multiple views of a problem situation in arde provide solution
or solve the problem. Ability to conserve volumgaeity of any shape
irrespective of their height and sizes. The chdad oow understand the
concept of reversibility of numbers or objects. iEypde If a certain
quantity of clay is used to make a cone and lateast into a solid
cylinder. The child is able to recognize that theuwgity of clay did not
change with respect to shape. The child understdradgjuantity length
or number of objects or items do not change dush@pe, location,
arrangement or displacement.

The concrete operational stage is also marked thighelimination of

egocentric thought. The child begins to see thing®s another person’s
perspective even if they are wrong.

60



EDU 240 MATHEMATICSMETHOD |1

The implication of this is that mathematics conesegitould be correctly
demonstrated with objects. Very good attractive imaatives of
different colours, sizes should be provided in goadchbers in very rich
learning environment for the learners to use fréatyearning.

Piagets theory is still relevant in the teachingd alearning of

mathematics. Obienyem, Obienyem and Okolo (2019 study titled,

Assessment of Early Mathematics Ability of lower sRa Education

pupils. Practical use of the Piagetian tests, dedethat pupils within the
ages of (5 -6) years tend to be confused if thetive position of objects
is changed in terms of length. Greater percentdgthe pupils also
could not recognize that changes in the shapegeatical objects equal
in size and weight does not affect their weights.

This logico-mathematical also underlines the phatsact of grouping
and classifying in the algebra of sets. Conserwatd invariant is
usually illustrated by the pouring of equal amoontliquid into two
equal jars of cups. One of the two cups is thentiempnto a thinner
cup. When asked which cup contains more liquid ctiilel says the new
cup, because the height of the liquid in the thintug is higher even
though he saw that the liquid poured is the samia #se first case. At
this stage, there is one limitation children hawgfficulty from
hypothetical assumptions

Formal Operational Stage (12+ years)

This is Piaget’s last stage of intellectual devalept. At this stage,
children are capable of abstract reasoning, if tidynot experience any
developmental problems at the concrete operatisteje. The child
now reasons or hypothesizes with ideas or symiather than needing
objects in the physical world as a basis of hisugid. He can think
scientifically and logically too.

He can draw conclusions from available informatibie. is capable of
applying the process to any hypothetical situatidiee young adult is
capable of verbal problem solving ability. He salygoblems using trial
and error method. At this stage, they can reasdodwely.

He is no more tied by his thoughts to existinditgaHe can construct
new operations. The ages separating the stageppreximate and they
differ slightly according to cultures.

3.2  Contributions of Jerome Bruner
He was an educational psychologist whose work fsasiafluenced the

teaching and learning of mathematics. Kang and (26&7) observed
that Brunner’s educational theory is largely divideto former and later
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theories. Former centred on the structure of kndgdeand later on
narrative.

The transition was based on the issue of the pamiediucation. He was
of the view that if there is structure of knowledgecan be taught.in the
right way to the children in any developmental stagany subject. This
author observed that discovery learning and spitdalkation curriculum
facilitate structure of the knowledge.

In a later theory(1980s), Brunner expressed tHat@oceducation should
take into account the political and cultural comdexHe argued that
education is part of culture and that schools shéa able to organize
educational experiences and knowledge via culture. Brunner,
narrative is a way of thinking, a structure of argiang knowledge and a
tool for the process of education. He finally reder to it as
constructivism.

Brunner maintained that learning in general depématefour factors:
(1) the structure of the concept that is to be leant

(i)  the nature of learner’s intuition

(i) the desire or willingness of the learner to learn

(iv) the readiness (as well as biological) for learning

According to Bruner, a theory of instruction is geaptive in the sense
that it outlines rules concerning the most effextivays of attaining
knowledge or skills. Also, a theory of instructigets up criteria and
states conditions for them.

He argued that theory of instruction is neededespgychology already
contains theories of learning and developmentsrggise rather than

prescriptive. He opines that the theory should pi®va means of
leading the child to the path of reversibility. tnetion is concerned
mostly with how a teacher wants to teach. How tspnt the learning
materials so as to achieve learning. According tonBr, the stages or
processes by which learning occurs in a child ar@kows:

(1) Enactive Stage:The child thinks only in terms of action. He
enjoys touching and manipulating objects as teacpimceeds.
Specifically, no learning occurs at this stage. i¢®gan however
be introduced to the child using concrete materials

(i)  lconic Stage
The child manipulates images. He builds up mentages of
things already expressed. Learning at this stagesiglly in
terms of seeing and picturing in the mind any ofsjeehich
transform learning using pictorial presentations.
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(i)  The Symbolic Stage
Here apart from action and symbols, the child useguage.
This he calls the highest stage in learning. Thiévidual engages
in reflective thinking to consider proposition arwbncrete
examples to arrange concepts in a hierarchical eramBy this,
acquired experiences are translated into symbats.fo

Bruner opined that the progressive developmenheftiiree stages and
further elaboration vary from one individual to #mer and depend on
the inter play between psychological maturatiorpezdence and socio-
cultural factors.

3.2.1 Implications of Bruner's work to the Teaching and Learning
of Mathematics

He observed that teachers should stimulate chilslreadiness to learn.
Like Piaget, Bruner believes that mathematics @alearnt by discovery
approach by starting early in life using concretatenals relevant to
concepts which are to be learnt at a higher stage.

This implies that learning mathematics should stestn known to
unknown. It should not be learnt in abstract. titdd be learnt first with
concrete materials, then pictorial, symbols ana thiestract.

The home and school environment are very impotitamhathematics
education and they help the mathematics teachsw &ffective teaching
if properly prepared and utilized. A child expogded rich environment
will do well in mathematics.

Teachers of mathematics must make their lessotds-obmtred. The use
of teaching — learning materials should be empledsiAs much as
possible rote learning should be discouraged. Tirgchnd learning
should be practical, interactive and loaded withnfoecing and
interesting activities.

3.3 Works of Robert. M Gagne (August 21,1916 —April 2&002)

He was an American Educational Psychologist besiwknfor his

conditions of learning. As a behavioural psychadtghis model is a
prescription for teachers and learning is quickdgatibed. He believed
that children have learned when they performed wabish they could
not perform before; the acts can be analysed teast$ His theory is
built on learning hierarchies. With other peopleyhsimplified and

explained what is called good instruction. He géngehierarchies of his
learning theory as stated below:
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Problem solving

Highest level, ability tg
invent something, A rule
algorithm, procedure

Application of rules in

problem solving.

Rule learning

Very high level cognitive

Ability to understand

process. learningwhen to apply sucl
relationship betweerformula as ar® or 2ar
concepts and apply thetc

relationship in different

situations,

Concept learningAbility to  consistentlyGeneralization,
respond to differeniclassification on the
stimuli that form apbasis of certair
common class or group. [features.

Discrimination  |Ability to makeAbility to respond to

learning appropriate different|different situations

responses to a series
stimuli that differ.

or tasks differently.

Verbal learning

Good in language learning
formation of links betweer
items.

Teaching.
pronunciations
letters, words etc

correc
of

Chain learning

More advanced learning
ability to connect two o
more past learned SR
bond into a sequence.

Playing piano, riding
bicycle

Stimulus, Based on the use of rewalOperant conditioning
Response and punishment presente
learning after response.

Signal learning

Simplest form of learning

Traininganimals etc

Some authors summarized the hierarchies into fmurdude:

i.
ii.

iii.
iv.

Stimulus Response (S-R)
Multiple Discrimination Learning
Concept Learning

Principle Learning (process skills). These includeserving,
using space/time

relationship,

using numbers,

nessu

classifying, communicating and predicting, infegimhese skills
are especially desirable for primary school pupils.

To him, a concept is defined as “a unique featoraroon to a number
of objects, processes, phenomena or events whicgrauped according
to these unique properties.
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Five additional process skills are proposed for thentermediate
grades at JSS such as: -

[ Formulating hypothesis

ii Controlling variable

iii Interpreting Data

iv Defining operations and

% Experimenting

All five processes are indispensable in Mathematio$ the Sciences.

Robert M Gagne’s Theory of Instruction

Was developed by -

Is made up of

Leaming
outcomes | ‘
are

Cognitive Affective Psychomotor
Domain i ‘ i

Gagne’s Hierarchy of learning
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3.3.1 Implication of Gagne’s work to the Teaching and Leaning of
Mathematics

The theory of learning by Gagne has a number ofigatons to the
teacher of mathematics, learning the teaching othemaatics and
teaching mathematics.

Gagne emphasized the importance of prerequisiteviedge or entry
behaviour in the learning of mathematics. For thacher to achieve
successes in the stated learning outcomes, the tdvéhe learner
readiness must be established.

An individual cannot master complex concepts withimst mastering
the fundamental concepts. He introduced the “ppilecof programme
learning and the idea of learning set” to mathecsainstruction. He
emphasized “guided discovery” which is useful ire tteaching of
mathematics and science. He also worked on:

(1) Planning of Courses, Curricula or Lessons
a) needs and interests of the child
b) the child’s readiness

(i)  Conduct of Instruction
For effective conduct of classroom instruction, thethor
observed that the teacher should do the following:

1. Gain the attention of the learners by presentingustis
such as asking questions.

2. Inform students of the learning outcomes before
instruction.

3. Stimulate recall of past learning using any strateqy
questioning.

4. Present the content using a number of skills aradegfies

5. Provide learning guidance. This can be in the farin
advice on how to learn or get information

6. Elicit performance(practice). this can be done by
activating the learners using questions, asking for
clarification etc

7. Provide feedback. Students need to be informed tabou
their progress and then be encouraged.

8. Assess performance. The teacher can do this irohthe
following ways such as pre-test, post testing, o$e
guestions, etc

9. Enhance retention and transfer to the job. Thehiacan
do this through questions, making concept maps
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(i)  Assessment of instruction
Adequate assessment of the child should be caouedased on
the stated learning outcomes of the lesson. Théspsipould be
given a feedback so as to motivate them for pregrasd
readiness to learn new things and new concepts.

Self-Assessment Exercise(s)

1. Mention any two of the psychologists whose theomdéisienced
the study of Mathematics.
2. Mention the stages in the Piaget's theory afrieng.

4.0 Conclusion

We have studied the psychological theories of Rjd&y@iner and Gagne
with their implications for the teaching and leagpiof mathematics at

all levels of our education. There other psychdtgyithat made

contributions to the psychological theories butsthéhree are the ones
considered most relevant to the course.

5.0 Summary

In this unit, we have studied Piaget’s theory aéliectual development.
He postulated four stages beginning from childhtmwoddulthood. At the
early stage, the pupils interact with the environtitarough their senses
and at the pre-operational stage which covers ttreenprsery and
nursery (2-7 years). Then the concrete stage (Yeh?s) and lastly the
formal operation state (12+ year) when adult reaspr abstract and
logical, scientific thinking start. The child cam dgrom possibility to
reality. The implications for teaching and learnwfgmathematics were
explained.

The theories of Bruner and Gagne were also treatd@t the
implications of their theories for the teaching amelarning of
Mathematics.
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7.0 Possible answers SAEs

(1) Psychologists whose theories influenced the tegchamd
learning of mathematics. Piaget, Jerome Bruner Roldert, M.

Gagne

(2) Stages in the theory of learning by Piaget are
o Sensory-motor stage(0-2years)
o Pre-operational stage (2-7years)
o Concrete-operational stage (7-12 years)
o Formal operational stage (12+years)
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UNIT 4 INDIVIDUAL DIFFERENCES IN THE
MATHEMATICS CLASSROOM: CAUSES
AND STRATEGIES FOR CARE
CONTENTS
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2.0 Intended Learning Outcomes(ILOS)
3.0 Main Content
3.1 Ability Relevant to Mathematics
3.2  Abilities that are not Measurable
3.3 Meaning and causes of individual differencesorg
learners
3.4 Methods for Identifying Individual Differenceamong
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1.0 Introduction

The typical Nigerian classroom is usually a colttof individuals

with diverse characteristics. No two people arecdyaalike. Every

individual is unique. Even identical twins differ many ways. People
differ in intelligence or academic ability, intetessex, attitudes,
attention span, maturation motivation etc. Thesseoled differences
have a number of implications especially to thel&sy and learning of
mathematics at the primary and junior secondaryaiclevels. The

teacher has to plan adequately and comprehenso@lip ensure a rich
learning environment with varied materials thatlvigicilitate learner

active participation.

2.0 Intended Learning Outcomes(ILOS)

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

. Explain the concept of individual differences amdaarners

. Mention any five factors that cause or sustain vitgial
differences among learners in a Mathematics classro

o Identify useful strategies for accommodating indoal

differences in any mathematics class
o Teach mathematics effectively guided by these ofeser
differences
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. Identify traits that cannot be measured and

o Suggest specific ways of providing for individualsth such
learning difficulties as poor attention span, la¢knterest in any
mathematics activity, fear of mathematics.

3.0 Main Content
3.1 Ability Relevant to Mathematics

The following areas of differences are importantMathematics, the
mathematics teacher and to the teaching and lepofirmathematics.
They include:

(1) Mental Ability: - This includes ability to think omreason
reflectively or ability to solve problems. The gealeability
possessed by the child. Mental Ability test scarlesw a child’s
repertoire of knowledge.

(i)  Mathematical Ability: - Ability to compute, abilityo do logical
reasoning.

(i)  Knowledge of Mathematical concepts, structurespodesses.

These three traits are measurable. The mentakyaislimeasured by
Intelligence Quotient (IQ)

MA — Mental Age Psychologist use M.A. to measurffedences in
mental ability, for example a child of five yearsage may be able to
perform a task designed or suitable for childrefoof years old. In this
case his mental age is 4 years while the chroncdbgige is 5 years. The
mental age is a measure of cognitive functioningatso level of
achievement. It shows a child’s readiness to leaha level of cerebral
development. (Jensen,1979)

The relation below gives the Intelligence Quotiehany child:
IQ =_MENTAL AGEX100
CHRONOLOGICAL AGE

The chronological age refers to a child’s actu&.ag

In a typical classroom, we expect I.Q. to vary frédnto 150.

Uses: (i) The MA gives an age —equivalent for thiédés raw score.

(i) 1Q indicates a child’s performance relative ¢bildren who are at
his/her own chronological

3.2 Abilities that are not Measurable

Other differences that are not measurable are:
i Motivation, Interest, Attitude and Appreciations.
ii Physical, Emotional and Social maturity of the thesar
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iii Special Talents or Deficiencies such as creativitgbility to
read properly or retention span.

)Y Learning habits, attentions, self-discipline andjamrization of
written work. Mathematical Aptitude Tests (A te$goiantitative
thinking) teacher made achievement test. This cam b
administered early in the year.

Knowledge of Mathematical concepts, structure amtgsses is related
to the previous educational experiences of thenkzait determines the
readiness of the learner for the content of a newse. A diagnostic test
or pre-test determines the area of difficu Itylod tearner.

Traits listed in (iv) to (vii) cannot at present teasured precisely as at
now. They are usually measured by interviewing liener. These
methods of measurements are now being perfectsdnie countries of
the world.

The Universal Basic Education curriculum includee tMathematics
Curriculum for Nursery, Primary and First three ngeaf Junior
Secondary School, J.S.S. 1-3

3.3 Meaning and causes of individual differences@ng learners

The concept of individual differences refers to fea that learners
learn differently in terms of rate of learning, esass or failure in

learning activities, lack of interest etc (Mulw#&12). These differences
among learners can easily be noticed in terms ofdge physical

characteristics, approach to learning rate, readtoearning resources.
and situations.

There are some psychological factors that may caars® sustain
individual differences among learners in a giveasstoom. These
includes the following among others: interestjadie, motivation, home
background, learning, intelligence, and aptitudiee Tactor can also be
physical disability and emotional disabilities

3.4 Methods for Identifying Individual Differences among
Learners in a Mathematics Classroom

A number of methods can be employed by the classrtacher in
identifying individual differences in the mathentaticlassroom. This
can be through any of the following strategies. KN&j2012)

(1) observation in and outside the classroom

(i)  use of tests

(i) written questionnaire

(iv)  Use of teacher — student conference
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(v)  Study of official students’ records
(vi) interview

(vii) Physical deformity

(viii) Physical appearance

(ix) Use of open days

3.5 Strategies for Managing Individual Differences among
Learners in a Mathematics Classroom

(1) The teacher should encourage social interactiomgrtearners

(i)  The use of homogeneous grouping in terms of gendtrest,
goals, needs, aspirations.

(i) Using differential ability grouping

(iv) Grouping friends together using some factors such
relationship, religion, etc

(v) Interest grouping, learners who share common arkiaserest.

(vi)  Through the use of variety of instructional matesria

(vii) By making the learning environment very attractive

(viii) Through the use of suitable curriculum

(ixX) Introduction and use of variety of learning actast

(x)  Use of special help for specific learners needs.

Since individuals differ so much in terms of cant#iaits, effort should

be put in by the teacher in teaching. Efforts puby the learners may
not yield significant change in expected behaviduthe same time

duration, strategies and methods are uniformly eyga if these

observed areas of differences are not addressed.

These areas of differences as much as possiblejdsbe timely and
adequately addressed to ensure that resourcedimgliime, are not
wasted unnecessarily. The traits may be inborreritdd, acquired or
learnt. The first step in addressing the differesnisefor the teacher to
gather as much information about the pupils asiplessThis is to help
the teacher take appropriate decisions towardsciegiithe impact of
the observed areas of differences on learning ehig@ement potentials
of the pupils

Individual differences among learners can be mashdageany of the
following ways.

Special curriculum with learners assigned to classe the basis of

abilities and interests is desirable. Such programmght include:

(1) accelerated class for gifted students

(i)  remedial instruction courses

(i)  special course for slow learners. Classroom ad#/ican be
modified according to learners needs. Such as:
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(@) vary daily learning activities according to abilily achievement
levels

(b) organize the class into small group and give eaohpyspecial
instructions and assignments.

(c) Provide supervised study time so that the workndividuals can
be observed and help given when needed.

(d) involve the pupils in many of the classroom ad@gtsuch as
writing on the chalkboard, collecting papers eteclk learner
needs to feel he has a place in the class ancipatgs in some
activities without frustration.

(e) Provide textbooks that are suitable to the leveheflearner.

) provide and use teaching-aids, and models etc pppte to the
needs and interests of the students.

() use methods and instruments of evaluation apptept@ the
course or pupils involved. For instance, do notegille same
work or assignment to the group of weak students tanse of
the gifted ones.

Self-Assessment Exercise(s)

1. Mention any two methods that can be employednanaging
individual differences among learners in a math&sat
classroom?

2. State any two ways the mathematics teacher sartasidentify

individual differences among learners in his class?
4.0 Conclusion

There are individual differences among learnershi@ mathematics
classrooms and this calls for the awareness of tdaxher and
subsequent search for strategies for managing thfeeences. Some of
these differences and traits are measurable an@rsotiare not
measurable. Some of these strategies can be forineof breaking into

smaller groups and using special times such akhima&s for remedial
teaching. Efforts should be made to carry along rtiegority of the

students in the class.

5.0 Summary

Consideration of the differences between pupilsvésy important
especially in a mathematics classroom. The basa isl that every child
should be given the opportunity to display his b8 as fully as
possible. This requirement is not specific to mathigcs but is
particularly important here. There are a varietyn@ys of organizing
the mathematics programme and a variety of maseriaf use in
meeting individual needs. The teacher is still tkey since his
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understanding of the learner is the first step towgroviding for the
learner’s special needs.
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7.0 Possible answers to SAEs

1. (1) Use of special curriculum where learners banassigned
to on ability level and interest.
(i)  encouraging social interaction
(iv)  varying daily activities due to ability level
(v)  variety of different class activities
(vi)  supervised class activities
(vii) use of varied teaching aids
evaluation tools and methods should be appropriatethe
learner’s level.

2. To identify individual differences, use any of thelowing;
observation, interview, tests, teacher-student exenice, use of
open day, study of official report of the studephysical
appearance etc
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1.0 Introduction

There is no doubt that the development of intenesthe learners is
rooted in achieving the affective learning outcorniess an inner force
that can manifest by strong desire, commitment wailtingness to
engage in an activity with strong belief to succeed

In this unit, we are going to discuss the concétttude, factors that
influence the type of attitude learners developals mathematics and
the learning of mathematics. We will also discuagses of individual
differences in the learners, strategies for idgimif these differences.
2.0 Intended Learning Outcomes(ILOs)

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

. explain the concept of positive attitude towardshrematics and
the learning of mathematics.
. mention any five strategies the mathematics teacheradopt to

facilitate the development of positive attitude #vds the
learning of mathematics by the pupils

. mention any five indices of positive or negativatatle towards
mathematics and the learning of mathematics.
. appreciate the teaching of mathematics love anolyedping and

learning mathematics.
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3.0 Main Content

3.1 Types of Learning/Strategies that Encourage Developent of
Positive Attitude

There is no doubt that interest is a strong psyidioél inner force that
ignites desire and strong willingness to engage @ertain activity. This
can be inspired and sustained through a numbearefudly identified
and implemented methods and strategies. One camtbeeested in
mathematics as a subject, interested in the leguoiirathematics and
interested in the ways mathematics is taught insitteools even as a
learner.

A number of factors have been identified to infloenstudents’
willingness to engage in and participate activelyany mathematical
activities. One such factor is attitude. This psjolgical construct has
been defined from different approaches by variousthas.
Kibrislioglu(2016) in Mazana eta 1(2019) definedtitatde towards
mathematics as liking or disliking of the subjectendency to engage in
or avoid mathematical activities; a belief that deegood or bad at
mathematics; and a belief that mathematics is WUsefuuseless.
Similarly, Sarmah and Puri (2014) defined attitdodards mathematics
as learned tendency of a person to respond pdgitive negatively
towards an object, situation, concept or anothesgre.

From the discussions presented above, the follow@amgbe summarized

as factors or indices that inform positive attitto&ards mathematics.

I Pleasure (derivation of satisfaction)

. Having confidence towards the knowledge of matheasat

iii. Identification of the usefulness of mathematics

iv.  Low level of anxiety (Rojas and Associates, 2017)
Also, Garcia etal (2017) (identified the followirag variables of
negative attitude towards mathematics

V. Belief in the ability to understand the topics, expnce that
cause their teaching, conditions and circumstamtese they are
taught and emotions and reactions that causedbetent.

Bahr and Garcia (2010), on equity and phobia inheragtics stated”
you are choosing to teach children in a very irging time in history.
Today we know more how children learn mathemathezntwe have
ever known before. We now realize that children eapable of far
deeper mathematical thinking than had previousgniteought and that,
fundamentally, children think differently than attuldo. The authors
argued that teachers must be adequately prepatszldble to make the
learning of mathematics interesting. ‘They observidtht great
mathematics teachers should possess a view angesinga practice of
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teaching that integrates important notions aboaritent, pedagogy,
development, and student thinking.

A number of learning strategies have been idedtifiy researchers,
educationists, teachers etc for developing poséitieude in the learners
especially towards the teaching and the learningnathematics. We
will discuss some of these learning strategies.

One of these strategies is the discovery learr@gdren are inquisitive
and always wanting to be engaged. This naturaletecylto explore and
manipulate the environment should be sustainedemwduraged. This
practice should be maintained and fostered frormthreery schools.

(1) Individual differences should be recognized and agad.
Children learn different things from the same elgere .so
opportunity should be given for self-expressiont @s it is done
in pre-nursery and nursery schools.

(i)  Enrichment of children’s experience in the varicstages is
recommended. It should be pointed out here thaiutiir the
availability of teaching aids and other instrucabmnaterials in
nursery schools, enrichment of children’s expereisachieved.

Piaget advocates a system whereby children cowdlole at their own
pace with the teacher fostering cognitive developmeather than
forcing it.

Early childhood education should provide the fouiua for later
learning. Teachers should capitalize on the optipesiod in children’s
life for certain kinds of learning to avoid diffitties in later stages. The
early years being those in which children gain #éxperience which
form the basis of future logical thought is extréynerucial to all
children. The close attention given to pupils imsauny schools by their
teachers is in line with this observation.
Positive learning environment in our classrooms camsure the
development of positive attitude toward the leagrom mathematics.

Blogger (2018) in Service Guest, (service.ascd.stggested that the

teacher can achieve this through the following:

1. building classroom rules and procedures collabegbtiand in

the positive. Get the students involved in thesuléhese apply to

all including the teacher.

let the students know that you believe in them

3. Get the students to examine their mind sets. Dy tielieve in
their ability to learn, grow and succeed?

4. Talk sense into the students that they are learfungheir own
benefit.

5. Be honest in your feedback to the students.

N
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6. During resolution of students’ conflict or behauioissue, be
objective, do not attack or accuse unnecessarily.

3.2  Developing love for Mathematics

There is a need to develop a love for mathematcmbst of all our
pupils and students. It is this love for mathensatitat gives them a
positive attitude rather than a negative attitumleards mathematics. In
order to do this, mathematics should be taughttigedly, purely and in
a pleasurable manner. Students should be taughtdiscover
mathematical truths, facts, principles and patterns

Discovery methods as done in laboratory approach highly

recommended. It is this type of learning of mathersathat leads to

intrinsic motivation. This type of motivation helps develop a love for

mathematics and the development of positive atitutbwards

mathematics. The setting up of “mathematics cluty” &ll secondary

school students has been recommended. It shoultbde voluntary for

all students from Junior Secondary one to six. ftlewing can serve

as aims:

(1) To develop a love for mathematics

(i)  To help them develop positive attitude toward thigject

(i)  To learn the “History of Mathematics” by showing #low and
progressive development from ancient times tileypd

(iv) To show its relevance to everyday living therebyhkasizing its
utilitarian value.

(v)  To show its basis for technological development

(vi) Career guidance in mathematics and in mathemadlased
professions such as engineering, survey, physiosypater,
statistics etc.

(vii) To introduce the learner to computer technology.

Activities and Programmes in the Mathematics Club wuld include

(@) Debates on Mathematics-related topics

(b)  Excursions to places of mathematical interests swash
Mathematical Centre, Abuja etc.

(c) Talks by invited Mathematicians, Mathematics — Eadiomists
and other experts in Mathematics-related disciglioe specific
topics of interests to the students.

(d) Competitions between members of the club and betwee
mathematics clubs of different schools in debated & the
playing of mathematics games and puzzles. Medads caps,
trophies or prizes could be donated to be won ichsu
competitions.

(e) Teaching computer language and technology.
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3.3  Gender Differences in the learning of Mathemats

A number of recent researches conducted in diffgoarts of the world
reveal that gender disparity in achievement in mattics is not
significant. There may be differences in the meehievement scores
but these were not statistically significant due gender. However,
mathematics teachers in their instructional prastishould be conscious
of a number of factors that can impact on diffeis@rearning in pupils
such as, language, gender, attention span, embstata, attitude, etc
Denes Szues(2012) in a study involving secondahnpalcstudents in
Britain revealed that girls had higher mathematigsiety , however, the
study showed that there was no gender differencenathematics
performance, despite girls having higher mathematixiety.

This calls for use of good methods, materials aathing strategies.
Mathematics teachers should as much as possilierider sensitive in
any mixed class especially in their use of languaggneral class
conduct etc. All these directly or indirectly inflince learning.

Gender disparity should not be allowed to be a iBggmt factor
hindering achieving the nations philosophy basedmwa of the beliefs
of maximizing the creative potentials and skills tbé individual for
self- fulfilment and general development of theistc (FME;2013)

Also since the environment in which a child growas heffects on

cognitive development, the home as a variable hasportant role to

play. Parents and guardians should endeavour taiderachallenging

environment in the home so as to aid appropria¢mitive development.
Such should include provision of stimulating edigra! materials such
as toys, books, magazines, mathematical games aralep. Parents
should encourage their children to read and plaasehgames and
puzzles. They should even play with their children.

Primary and secondary school teachers should beuesged to attend
seminars, workshops and conferences. Here theiwlkdge can be
updated through results  from current  researches in
mathematics/mathematics education. Teacher's piomatan also be
tied to attendance at such seminars, workshopscanterences. The
relevant agencies concerned should see to it thiatis organized
regularly for the teachers.

Self-Assessment Exercise(s)

1. Mention any one feature of a positive attitude talsa
mathematics”?
2. Mention any one observable behaviour that shmgative

attitude towards mathematics?
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4.0 Conclusion

Developing positive attitude in the learners tovsardathematics, the
learning of mathematics and the teaching and legrof mathematics
should be the guiding principle for all mathematieschers. If this
positive disposition towards the subject is asyeas possible built in
the pupils, they will surely become active seekefsmathematical
knowledge

5.0 Summary

Steps that will help in developing positive attiéisdtoward mathematics
have been identified. It was also suggested thatestablishment of
“mathematics club” for all secondary schools’ stnidewill provide
enriching activities for further learning of mathatics practically. This
too will go a long way in making the teaching arehrhing of
mathematics interesting, enjoyable and practical.
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7.0 Possible answers to SAEs

1. Some features of positive attitude towards mathes&aching
and learning.
[ Possession of confidence toward the knowledge of
mathematics
ii Low level of math. anxiety
iii Aware of the usefulness of mathematics
)Y Belief in personal ability to succeed in mathensatic
v Show of satisfaction or pleasure in mathematics

2. Observable negative behaviour toward mathematics.
I. Dislike for mathematics activities
. High level of math. anxiety
iii. Low level of confidence in mathematical activities.
iv. Do not show reasonable interest in learning matliesa
V. Do not see the usefulness of mathematical knowledge
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UNIT 1 TEACHING AND LEARNING AIDS -
DEFINITIONS AND TYPES
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1.0 Introduction

In the last unit, we discussed attitude and factbeg influence the
development of positive attitude towards mathersasis a subject and
the teaching and learning of mathematics. In thesgmt unit, we are
going to discuss the concepts of teaching and ilegrmaterials

including the various types.

2.0 Intended Learning Outcomes(ILOS)

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

. state the meaning of teaching aids

. discuss different types of teaching aids in mathesa

o improvise some instructional materials from matsrigot from
the environment.

. Identify at least five types of learner-centred tianstional

methods of teaching mathematics.
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3.0 Main Content
3.1 Learning and Teaching Aids

Learning is defined as any relative permanent chandgehaviour due
to a result of practice or experience. On the otmand, learning or
teaching aids are any type of material that camstass speed up the
process of learning with or without any assistaota second person.
Yero (2000) in Obienyem (2019) defined instructioaids as resources
employed by teachers to improve the effectivenéssstruction. These
aids have been categorized by a number of authassedbon some
features. Yero classified them into four:

Visual aids, Auditory aids, Audio visual aids anich8lation devices.
3.2 Visual aids

These include posters, bulletin boards, displaysdets, chalkboard,
motion pictures, projected transparencies, fliprthaflannel boards,
slides etc

3.3  Auditory aids

Are such things as record players, tape recortirguage laboratories,
radios etcThese types of aids relatively cheapaadlable. They may
not require more serious training for use.

3.4  Audio visual aids

Involve both the use of sight and hearing. Faesitilike, motion
pictures, slides on sound and television, videoltimadia etc are
involved. The simulation devices are those builstionulate the action
or functions of the real thing.

Instructional resources in mathematics can alsclassified as books,
concrete objects, models, mathematical games, matieal laboratory.

3.5 Simulation Devices

A number of authors classify this as experientedrhing. Here the
learners engage in active learning as they leanm feach other Three
elements are important for effective simulatione3& are, preparation,
active student participation and post -—simulatiorebréef. (
www.kent.edu) Post simulation discussion with shiddeads to deeper
learning. Experiential learning is an engaged li@rprocess whereby
students learn by doing and by reflectioig the experience. It ensures
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intellectual, creative, emotional, social or phgsiengagement in the
learning created.(www.bu.edu)

3.6 Mathematical Games

Agwagah (2000) as in Obienyem (2013) defined garsesnachment
materials and activities aimed at broadening argpeeing children’s
knowledge. Some ofhese enrichment materials are games, puzzles,
challenging problems, alternative approaches tblpros etc

They stimulate students’ interests in mathemativd #hey encourage
thinking and creativity. Through playing them, stats develop positive
attitude toward mathematics and they are intririigicaotivated.

3.7 Instructional Technology

In this context, we will take the definition as se® (uncw.edu), the
theory and practice of design, development, utilizg management and
evaluation of the processes and resources foritearm the classroom
setting, it is the use of a variety of digital taclogy such as internet,
web-based applications, computer devices, onlimgcclum and more

to facilitate and enhance student learning in thiasscoom.(

www.dcstn.org)

Self-Assessment Exercise(s)

Mention the four major classifications of instractal aids?

4.0 Conclusion

Teaching aids are many and varied and classified tgpes. The
common ones have been mentioned, defined and fedssinto

categories.

5.0 Summary

The classifications are first, books then concretgects, models,
computers, mathematics games, mathematical lalgratastly

Instructional Resources — prints and non- printsafké&ein the age of e-
learning and the computer through the internet.
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7.0 Possible answers to SAEs
Classification of instructional aids
(i)  Visual aids

(i)  auditory aids

(i)  audio-visual aids
(iv)  simulation devices
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UNIT 2 LEARNING AIDS: CRITERIA FOR
SELECTION DEVELOPMENT AND USE
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1.0 Introduction

The selection and use of learning and teachingaielsmportant factors
in effective teaching of subject matter in mathaosatA bad lesson can
occur due to wrong choice of the teaching aid angrapplication of an
appropriate one. In the last unit we discussedctirecept of teaching
and learning materials. In this unit, we shall d&s the criteria for
selection, development and uses of mathematichitea@nd learning
aids.#

2.0 IntendedLearning Outcomes(ILOSs)

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

o State any five importance of using instructionaltenials in
teaching and learning mathematics.

o Select the appropriate teaching and learning aid fgiven lesson
topic.

. demonstrate essential skills for development orrawvigation of
an instructional material for a given mathemataaicept.

. Appreciate the importance of the use of instrueiomaterials

especial during the early stage of concept devedopmin
mathematics.

3.0 Main Content
3.1 Criteria for Selecting Teaching and Learning Aids
(@) Relationship to the Topic
During lesson presentation, the teacher may beraoied with

the explanation of a concept that the pupils aréifig difficult to
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(b)

(c)

(d)

(e)

(f)

understand, in this case the teacher has to quiokbyovise a
material that can help him make the mathematicalcept
concrete for the pupils to be able to see meanng/hat the
teacher is saying. The ability to do this demandgo®d
knowledge of the subject matter, creative and iatige skills on
the part of the teacher.

The learning aid must be relevant to the topic vidrich it is
prepared. It will help to achieve the learning omes of the
lesson. Instructional aids when carefully identfieselected or
developed is aimed at making teaching easier aadnifey
interesting and less stressful. So when choosirg dild, you
should make sure it presents the idea of the lesgelh and
makes it interesting.

Readiness and Ability of the Pupils

Before selecting an aid for any planned lesson,ititedlectual
ability of the learners must be considered. It moust be too
advanced for them otherwise it may not achieve ldaning
outcomes of the lesson. It must not also be toglsirotherwise
the pupils may not see the necessity of such aitegaid.

Teacher’s Ability to Use the Aid

Certain aids may be appropriate for the lessontlbatteacher
may not be able to access it or explain its apfiina While the

teacher will experience difficulty in presentingtboncepts in the
understandable way for the pupils, the pupils im texperience
problem understanding the concepts being presented.

Cost of the Learning Aids

The cost of the aids must be borne in mind. Sorheds may
not be able to afford them because of the cost évihey are
available especially if the number of aid requiredarge. If the
material needed is very essential, the teachedoas number of
things to provide alternatives. You can use goatupes of aids,
or make diagrams on cardboard papers etc.

Complexity

Some learning aids are complicated to explain ewben the
teacher can operate them. Such cannot easily bevéd and
comprehended by pupils. Care must be taken to asach
complex aids.

Availability of Materials
Some aids are available to be bought from marketdy
constructing them locally from acquired materi@eme may not
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(¢)]

(h)

()

(k)

3.2

be available although there is money to buy thempliasis will
be more on the use of local materials for learr@y which are
available and can easily be improvised.

Size of learning Aids

Some learning aids are very small, such that thgomant parts
are not easily visible. They should be large enosgtthat the
essential parts are visible to the pupils. Enlargedures or
diagrams of such materials can be provided to nraken for
clarity

Durability

Some aids can be used two or three times and nedoe t
replaced. Such do not usually cost much and cars beitaken
to choose more permanent materials that can bedstord used
repeatedly.

Storage Facilities

Some materials used need constant maintenancespaitl. ISome
need to be stored in drawers, a closed cupboanmban with
shelves.

Accuracy

There is need for accuracy of information about saithe aids.
The date of production must be checked especiatly f
commercially produced aids. The messages containethe
materials should not be outdated because of changehool
programmes or curriculum.

Class Size

Some learning aids need to be given to individuglils, so each
has his or her own in order to feel relaxed andi@pate in the
lesson. When these do not go round, it is diffitalachieve the
objective of the lesson. However, the teacher negyd® to pair
the pupils in order to overcome the problem of &hge of the
aids.

Uses of Learning Aids

Learning or Teaching Aids have a number of purpoSeserally, these
materials help the teacher to make the conceptsrets) real and easy
to understand by the learners. We can make aflsbrme learning aids
and some areas where they can be used.

The list is not limited to ones here.

1.
88
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2. Beads or counters or bottle tops for counting, isglvsimple
addition, subtraction or multiplication problemsaiving whole
numbers

3. Clinometers: Used for estimating angles of elevatiand
depression.

4. Concrete model of sphere: To calculate its surfaeas, solve
problems of latitude and longitude, distances allatigudes and
longitudes.

5. Three dimensional shapes such as cuboids, cubes cginders,
pyramids, spheres etc for calculating the totalfemer areas,
volume, angle between two planes or lines.

6. The probability box. This can contain the follogimplaying

cards, dice, coins hexagonal pencils etc for prakinvestigation

of probability of certain events

Compass: For geometrical constructions

Protractor: for measuring and construction of asgiea plane.

Geo-Board: For demonstrating geometrical shapesdtmating

areas of plane shapes, illustration of paralleédinsimilar and

congruent shapes etc.

10. Spring balance: For measuring mass in grams, ldlogres for
showing process of solving linear equations, etc

11. Rules: For measuring distance in metres, centimete. for
drawing straight edges.

12. Cardboards diagrams of parallelogram, triangle, @agezium.
To calculate areas and dimensions’

13. Graphs: To represent mathematical functions inopit form
e.g. curve sketching, pie and bar charts, histogrpaint of
intersection of curves to be determined.

14. Divider: To measure distances when learning geoametr
construction. E.g. bisecting angles, line etc.

15. Two dimensional geometric shapes such as triangigsares,
rectangles, circles, sectors, trapezia, kites, ligbwgrams,
rhombuses and other polygons

16 Graph board or cloth: for drawing differéyges of graphs.

© o N

Importance of Teaching and Learning Aids
Teaching aids or instructional materials serve mlmer of purposes.
Some of these are:

1. They help to gain and hold the attention ofldaner

2. They provide visual aspects to a process oniguk

3. They help to focus attention of the learnerttoa high lights of
key points

4. They create impact on the learner

5. They help to make concrete the abstracts indolwed hence

facilitate understanding
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6. They save time by limiting the use of lengtliplanations

7. They provide a common framework of experienceattarge
group of learners.

8 They help to provide for variety through whidtetlearners can

learn

9. They help to stimulate the reality

10. They provide opportunity for the learners tteract more and
ask more questions Yero (2000) in Obienyem(2019)

Self-Assessment Exercise(s)

1. State any two importance of the use of insionel materials in a
mathematics class
2. Mention any two factors you will consider in selagt any

teaching aid for a group of learners.
4.0 Conclusion

Some criteria for selecting learning aids wereestaand the uses of
some learning aids were outlined. The general itapce of

instructional materials in teaching were also pednbut. More aids
could be mentioned and their uses discussed.

5.0 Summary

In the unit, we listed many factors which will etealthe teacher select
appropriate learning aids for mathematics lessmnaddition, we listed
some learning aids and their uses. A number obfadb be considered
in selecting teaching aids were also treated.
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Possible answers to SAEs

Importance of using instructional materials

(1) They gain and hold the attention of the learners

(i)  Provision of visual aspects to a process.

(i)  Create impart on the learners.

(iv) Saves time that would have been used in the lengthy
explanation.

(v)  Learning is practical and real.

(vi)  There is opportunity for interaction between leasnand
between learners and materials.

Factors that influence selection of materials.

[ Relationship to the topic

ii Ability of the teacher to use the material
iii (il'Readiness and ability of the pupils.
)Y Cost of the material

% Availability of material

Vi Size of the material

vii Durability of the material

viii  Class size etc
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1.0 Introduction

In our previous discussions, we have seen differemgsh about
mathematics. We have discussed strategies for af@agl positive
attitude towards the teaching and learning of nmatites, strategies for
managinging individual differences in learners,tmastional materials
for teaching and learning Mathematics. In this uwi¢ will discuss the
laboratory, its organization and arrangement, exempf laboratory
mathematics teaching etc.

2.0 Intended Learning Outcomes(ILOS)

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

o Explain mathematics laboratory as both instrucliqgpracedure
and a place that can enhance effective mathentaacting and
learning

o Explain “laboratory approach of teaching mathensatic

o Discuss any five features of a laboratory approatieaching
mathematics

o lllustrate with an example a laboratory approacheaiching a
given mathematics topic for a primary school class.

. Demonstrate any five importance/benefits of labmsamethod
of teaching mathematics in schools.

o Explain the concept of improvisation of instruc@rmaterials

and need for the teacher to be adequately equipgpibcessential
skills for this.
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3.0 Main Content
3.1 Definition

| am thinking that some of you who are not famileith this will be
wondering why laboratory for mathematics.? Yes,aamathematical
science it needs its own laboratory. Obodo (1981Qbienyem (2013),
defined mathematics laboratory as a room whereggthean be counted,
ordered, recorded, packed, grouped, arranged,areged, measured,
joined, partitioned, constructed, experimented @among activities.
Some authors view mathematics laboratory as a fofrnmstructional
method. Reggiani (2003) as in Obienyem (2013) oleskthat it is a
methodology based on various structured activitegeted at the
construction of the meaning of mathematical objects

The mathematical laboratory lesson is an avenue ¢nes the
pupils/students a means of manipulating concrefectd)y materials,
guided by the teacher in formulating generalizagjodeductions, and
concepts. It allows the pupil to think for himsdliteract with fellow
pupils through practical experiences. It also hethge pupils to
communicate with one another and the teacher.

The activities performed depend on the learningaues of the lesson.
It makes the study of mathematics interesting, uesble and
permanent. It helps in developing positive attittml@ard the learning of
mathematics. There is no doubt that if the mathem&boratory in the
schools are adequately established, equipped wsglengial materials,
managed by experienced mathematics laboratorydatteés, such that
the students have free access to this all imporesdurce centre, the
mathematical riches God has deposited in these gyommes will
naturally begin to manifest with little supervisibmm a role model and
a passionate professional mathematics teacher.

3.2 Features of a Laboratory Approach of Teaching Mathenatics

A number of features are characteristic of labogatmethod of
presenting mathematical tasks and skills. Some hafs¢ can be
articulated thus:

I. One major feature of this approach is provisioombortunity for
practical investigation of mathematical conceptsngyples and
laws.

. It provides opportunity for individual learnersnmve at his own
pace

iii. Learning is explorative and collaboratively done

iv.  Learning materials are available and can easilgdoessed.

V. Teacher —learner interaction can be both formaliafwamal
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vi.  Learning activities can be both structured andructired

vii.  Feedback is immediate, continuous and motivatingasers see
the results of their effort

viii.  Instructional methods and strategies follow an grdaeed

approach in most cases. Rules can be given, fotlowg
demonstration, supervision of individual learnerwork,
formative assessment of on-going mathematics agtivi

ix.  Three domains of performance behaviour or learmotgomes
are achievable as the learners are engaged in @eanuof
activities that involve doing by seeing, imitati@haring of ideas,
communicating their ideas. pear assessment oftgwdlivork as
they compare their works etc.

X. It creates another perception of mathematics, #azhing of
mathematics and learning of mathematics as tenamually
associated with the conventional class is largebuced if not
absent.

It assists in catering for individual differencesdaenriches pupils with
important mathematical skills. The possibilities fiersonal independent
work make it interesting for talented and creatstedents to take
responsibility of their learning. The group workvaives encouraging
and sharing of ideas and knowledge.

In the end, it brings joy to the learner, proviéeglence of progress and
guarantees a great transfer of learning througtsd@m procedure.

3.2.1 Class Arrangement and Organization

We can begin this discussion by asking this questldow can we

arrange the room so that the learners can freédydot with materials,

peers, and the teacher? In (wsww.jstor.org), tliserved that enough
tables and chairs should be provided for the nunatbestudents in the
room? It also suggested that the students shoukpiEad out evenly.
Giving room for the students to work and also $eettoard.

Also Jones (2017) suggested that the math lab dhwoeillprepared by
removing any unnecessary books, irrelevant posteascluster from the
area. This is to ensure that the classroom hasmalrdistractions so that
the students can concentrate.

3.2.2 Learning Materials

For the laboratory to serve effectively as a placeactive, investigative
and explorative teaching and learning resourcereeand or as an
instructional approach, many instructional materstiould be provided
adequately. The materials should be such that pugah see, touch,
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handle, measure, etc. so as to develop mathematead. For primary
school level, material needs include stones, mdiockes, counters,
abacus, wooden blocks, counting sticks, empty gngyty bottles, glass
jars, tape measures, papers of all kinds, cardbpasttings, ropes,
cotton, threads, rubber bands, nails, razor blastessors etc.

Materials for measurements include: rulers, medtieks, weights,
balance scales, tape measures, micro meters, goygacompasses, set
squares, stop watches, clocks and plastic contaoferarious sizes.

Secondary level needs some of the above and ini@ddne following:
centimetre cubes, geoboards, graph-and-grid-sheetsrveying
equipment, mosaic tiles, student’s projects fol@derd so on.

Most of these materials can be obtained or proddoedlly. As is

evident from this list, we no longer need just,ldeshair, chalk-board,
and chalk. Books are used in this approach of iegchut are not all
important as in the traditional way of teaching dedrning? They
mainly serve as source of examples and questianassignments for
practice after the lesson at home.

3.3 Laboratory Lessons and Procedures

In order to ensure the success and effectiveneadaiforatory lessons,

very careful planning is needed. The teacher neegsepare very well.

It is more demanding on his time, effort and skifian in a normal class

but it is worth all the effort because of its redsrHe must ensure that

all the materials needed for a given lesson apdaoe before the lesson

begins. Some of the materials might have been nbydthe teacher

himself locally and in some with the students. Whih some cases,

some are ready-made, bought or imported. Guideooksheets are also

to be provided. Guide sheets should include:

(1) Statement of learning outcomes

(i)  Students’ necessary instructions

(i)  Exercises to evaluate the achievement of the sthaching
outcomes

In a laboratory lesson, the teacher acts as a guidesupervisor to give
instructions. He makes sure there is enough spaicéhé activities,
maintains orderliness and moves around the classdet individual
students needing help and answer pupils’ questions.

Where the laboratory attendant is around the stsdémave the

equipment and other essential materials on theddlbolr the laboratory
attendant to properly return them.
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The Procedures

The procedures include the following:

There is no rigid procedure for carrying out a latory lesson. The first

lesson can be demonstrative in nature. The teacherexplain the

processes involved in investigating a certain fdemarhese can be
written on the board and the students are thenirezfjuo follow the
guide. While they do this the teacher moves arotandupervise and
offer essential help to those experiencing diffilesl. It can also take the
form as outlined below.

(@) There should be guide sheets and these should He opin
such a way that pupils understand what they armuestigate
and the materials needed.

(b)  All equipment and materials needed for the lesserready and
in place before the lesson starts. Guide sheetsactl materials
as would be needed for the particular lesson.

(c) The laboratory should be in place with adequatéssaad tables
for the pupils.

(d) The pupils should be involved in taking care of ipgqent.
Students can be shared in groups to work when saoces
Independent work should also be encouraged.

3.4 Importance of Laboratory Approach to the Teacing of
Mathematics

The laboratory approach to teaching mathematidstasa catering for
individual differences and enriches pupils with onjant mathematical
skills. The possibilities for personal independembrk makes it
interesting for talented and creative students. gitoeip work provides
opportunity for sharing of ideas and knowledgethl@ end, it brings joy
to the learners, provides evidence of progress quatantees a great
transfer of learning through classroom procedures.

3.5 Examples of Laboratory Lesson
Two examples of a laboratory lesson are given below

Example 1

Class:JSSI (Sec. School)

Duration: 70 minutes (Double Period)

Topic: To find an approximate value far

Learning outcomes:By the end of the lesson the students will be able

to do the following:

[ use any thread to measure the circumference ofjaen circular
plane surface.

ii determine the measurement above using the simigle ru
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iii measure the diameter of the same circular plarfacias
in (i) above

v use the two readings above to show that the appeauei
value of pief) is 3.142 to three places of decimals.

% use other circular plane surfaces to estimate #ieevof
pie as a proof that the value is not affected lgydize of
the shape.

Vi appreciate the laboratory investigation of thisstant pie.

Materials

Sheet of cardboard, rulers, compass, strings,uiofr, scissors, divider,
pencil, Can of Peak Milk, Bournvita Can, Milo Camda other
cylindrical cans with good circular faces.

Previous Knowledge

Students can construct circles with different rathiey can measure
linear dimensions such as radius, circumferencamedier of circle.
(these previous learning outcomes or experienced teebe assessed to
make sure that the learners can demonstrate thamadsess for the
new tasks).

Procedure

Divide the students into groups of 3 each if conerenfor you.

Let each group with thread measure the circulanper of a milk can.
Next let each group place the thread on the ruleddtermine the
perimeter or the circumference.

Next let them identify the diameter of the same, carasure it and put
down their readings. Ask each group to divide tearpeter reading by
the diameter reading.

Ask each group to write down their answer.

When all have done this ask each group leaderdasept their work to
the hearing of all class members.

At this point you can call for discussions from #tedents.

Ask the students to use another circular planeasarfand repeat the
processes above.

Call for discussions and observations

Example 2

Class:SS1-SS3 (Sec. School)

Time: 70 minutes (double period)

Topic: Investigation of some mathematical formula anésul
Learning outcomes

By the end of the lesson, the students will be &btk the following.
Use compass, ruler, cardboard papers, knives tstreat any given
geometric shapes with given dimensions.
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Measure to a reasonable accuracy the dimensionadif lengths,
perimeters, heights, angles of shapes given oitieonted.

Substitute the readings into conventional formwlacompare practical
investigation of such formula with the theoretizalrks.

Materials
Cardboard papers, rulers, compass, protractordelivipencil, set-
square, plain sheets.

Previous learning outcomes
The students can manipulate the compass, measwar ldistances,
effectively take readings using the ruler

Procedure

Activity one:

When the students are properly settled and readyentark on
meaningful learning the teacher should star thus;

Get your compass and ruler

Measure out 10.5cm with your compass

Construct a circle of radius 10.5cm on the cardibaper

From the centre of the circle, mark off £2@ith your protractor.

Cut off the sector of 120

fold the remaining sector

What shape do you have?

Measure to the nearest whole number the radius pargendicular
height of the shape.

Write down your readings

The teacher will ensure that all the students hawenpleted the
activities above before going to the next actividaying attention to
learners having difficulties will help to reducetaing gap and promote
sense of belonging and joy.

Activity two.

Bring out a new cardboard sheet

With your ruler and pencil, measure out 44cm agtlerand 7.8cm as
width

Fold this so that 7.8cm will be the height of theyse formed.

What is the name of the shape formed?

Measure the base radius of the shape

Write down your result

At this stage, the teacher should ensure that hal dtudents have
successfully completed the steps above. When shideme, he can now
continue. Can we now move on? Yeso00

Substitute your values of radius and height int filrmula V=1/ar’h
to determine the volume in activity one.

Also substitute your values of radius and heigtd the formula Var’h
to determine the volume as in activity two.
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Finally, give your observations with referencesraalius, height and
volumes of the shapes.

(from activity based mathematics for primary andigu secondary
schools by Obienyem and Obienyem,2017)

Lessons to be taught in mathematics laboratorycgmbr are many and
varied. They include areas of 2-dimensional geamethapes, total
surface areas of 3-dimensional shapes statisticeybapility,
trigonometry, numeration, conic section, etc.

3.6 Appraisal of the Method

The effectiveness of this method has been estalifirough a number
of research studies. Some of the findings show lieers are very
active participants in the mathematics activiti¢#ge method fosters
team approach to learning. Learners can becomedted if activities
are not properly planned and supervised by thénexac

A number of research works have confirmed thataberatory method
of teaching mathematics is very effective as presidpportunity for the
learners to be actively involved in all the actestdesigned for the day.
There is great potential and rewarding promisesgus¢ihe laboratory
approach of teaching mathematics. This method ésetore highly
recommended to all our mathematics teachers. ltapdrt from leading
to better achievements for our students, also chaéngr attitude from
negative to positive. They will in addition enjaakrning mathematics at
both the primary and junior secondary levels.

Self- Assessment Exercise(s)

1. Mention any two merits of the use of laboratory r@gh in
teaching and learning mathematics
2. Mention the two ways mathematics laboratorgxplained.

4.0 Conclusion

The laboratory approach of teaching mathematics isery good

method. Though it is time-consuming and involvdgtaf preparations
by the teacher and students, it is worth the effmetause of its
numerous benefits. These includes among othergerbathievement,
positive attitude toward mathematics, fun in leagnthe subject. This
method of teaching is hereby recommended to athies and learners
of mathematics.
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5.0 Summary

In laboratory approach, the emphasis is on distogeithrough
individual or group activities. The students int#ravith the materials,
class mates and with their teachers. This oppdytufaicilitates the
achievement of learning outcomes. It encouragesgiadialking and
discussing mathematics. The effectiveness and ssiamiethis method
have been highlighted.

The merits of the laboratory approach of teachimgl dearning
mathematics include; better achievement in mathies)apositive
attitude toward mathematics and enjoyment in legrmnathematics.
Some problems associated with laboratory approadtude; time
consuming and it involves a lot of preparation bg teacher and the
students. For detail see the main content.
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7.0 Possible answers to SAEs

1. Any two merits of laboratory teaching and learnimgthod in
mathematics.
i Learning is explorative and collaborative
ii Ensures the development of positive attitude towthe
learning of mathematics.
iii Learning activiies can both be structured and

unstructured.

v Materials are available and can be accessed.

% Provides opportunity for independent learning.

Vi Enriches the learners with important mathemati&élss
Etc

2. Two ways of explaining mathematics laboratory are;
i It is seen as a place or room where mathematitizitaes
can be carried out.
ii It is also seen a methodology based on the use of
structured activities integrated with a numbertodtegies.
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1.0 Introduction

Generally, every instructional activity is orgardzand executed with
the purpose of bringing about meaningful and oke@lerchanges in the
learners based on stated learning outcomes exdresseeasurable
terms. In this unit we will discuss some learnentesd instructional
methods. In the previous unit we discussed ther&aboy method of
teaching and learning mathematics. We also lookedome sample
lessons using the laboratory approach.

2.0 Intended Learning Outcomes(ILOS)

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

. Explain with examples the concept of learner — meght
instructional method.

. Discuss any five advantages of learner —centrettuict®nal
method of teaching.

. Explain any three difficulties associated with aoy these
methods and strategies.
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3.0 Main Content

3.1 Meaning of Learner — Centred Instructional Methods and
Strategies

Let us reflect on the phrase “learner — centred” ylour own
understanding what does it mean? Yes, | am wafongour reactions.
Thank you.

We can see learner centred method of teachingaasvtiich focuses on
the learners and their development, rather than tithesmission of
content, it addresses the balance of power in tegand learning. It
moves toward learners actively constructing themn knowledge, and
puts the responsibility for learning on the leasaefwww.igi-
global.com)

Such methods provide opportunities for every leartoe experience
success in any leaning activities with reducedsstréhese methods take
into considerations as much as is possible evergaof the learners in
selecting, the content, leaning experiences aner @ttivities, time and
duration of instruction, learning environment, typef teaching
materials and even the quantity and quality reguiich methods also
consider how the learners will be assessed so g#/éoaccurate and
valid picture of what the learners are and are lui@paf doing due to the
experiences they have been exposed to or enableskgimre and
acquire.

3.2 Some examples of Learner —Centred Instructial Methods
and Strategies

We can begin this section by reflecting on somerattaristics of
learner — centred teaching methods. Study the eaptm before it is
possible to pick some of the features of this methb teaching from
there. Do not close your mouth, talk. Thank youhaee all done very
well.

Any of such methods will have any of or all theldaling features or
more.

Engaging the students

Teaches problem- solving skills

Getting the students to think about thinking

Allowing students to have control

Encourages collaboration (study.com >academy>cteisiics...)

Some learner centred instructional methods include:
1. laboratory method of teaching
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Inquiry method (guided and unguided inquiry moek)
Discussion (small group and whole class)

Project method

Field work

Experimental method

Team work

Use of groups (large and small groups)

Demonstration (teacher led and or learner ledahestration)

©ONOUAWN

With increasing complex nature of our classroomsymesed in most
cases of individuals with diverse differences suab previous
educational experiences, cultural background, gersibeial- economic
background, religious belief, family educationalvieonment, etc no
single method or strategy will conveniently serfve heeds and interests
of such heterogeneous group of learners.

The situation calls for adequate knowledge of awteigration of all other
learner-friendly methods and strategies as mentiaheve

Some guidelines are however available to the teadfieese will help

him in selecting the methods and strategies to ds#l.uHowever, the
choice of any method or strategies is determined bymber of factors.
It is left for the teacher to consider all thesed ashoose that or a
combination of them that will ensure maximum leaghoutcome, with

minimum stress for the greater majority of the ihegis.

3.3 Advantages of Learner — Centered Method of Teaching
We can identify some of the advantages of usingethmethods and

strategies for teaching from the characteristican& of the advantages
include the following among others;

1. Equips learners with skills of obtaining kneddje on their own

2. Active participation of learners in the leaaiprocess

3. Encourages maturation as learners discovemetsong
Retention of knowledge is high

4. Learners have high self confidence

5 Provides better opportunity for the developmehtcognitive,

psychomotor and affective learning outcomes
6 Students learn faster
7. Learners are active rather than passive.
8. improves observational skills of the learners
9. learning can be explorative through practictiviies.
10. learners feel satisfied when they discover tiemg on their own.
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You can think of many more advantages of these oasthNow let us
think of some problems associated with these metlaod strategies.

3.4 Disadvantages of Learner — centred Methods @kaching

Do you think that these methods have some probsssciated with
their use?

Consider yourself as a teacher and also as a sfudleat are the likely
problems you can encounter using any of these rdstand strategies?

Yes, contributions. Please talk. There is no fioe rhistake. Mistake
provides opportunity to learn and even better. khgou, we have all
done very well. Let us now put down our points thge.

1. Some of these methods may be time consuming.

2. Some may not easily be used when class is large

3 Some may be easily used when teaching and leamatgrials
are not enough.

4. Some requires good level of experience on thegddrte teacher.

5 They require very serious planning to carry everher along.
etc

Self-Assessment Exercises
Mention any five learner-centred teaching and legrmethods
4.0 Conclusion

We have discussed the learner — centred teachuhdgeaming methods
and strategies, some of their advantages and dintatyes. There is no
doubt that when learners are meaningfully involeed engaged with
practical activities in any teaching and learningvimnment, they

accomplish a lot. They three domains of learningcoames manifest

naturally and happily too.

5.0 Summary

A number of research studies have also revealdadithae methods are
still effective in the teaching and learning of m&natics in the primary
and secondary school levels of our school systenes@ methods of
teaching mathematics are based on the theory amttiges of
constructivism. The theory is concerned with treiers being actively
involved in the teaching and learning arrangemdiitey seek and
discover knowledge with little or no guidance as tlase may be.
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7.0 Possible answers to SAEs

Some examples of learner- centred teaching methods
i Laboratory method

i Experimental method

iii Project method

)Y Use of group method

% Inquiry method
Vi Team teaching
Vil Demonstration

viii  Use of field work or trip
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