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Preamble:
All praises and adoration to the Almighty God, the Lord of the worlds. I thank Him for guiding me
to the right path, the path of His favoured ones. I am most grateful that He made it possible for me to
deliver this inaugural lecture today. He is the Most beneficent, the Most merciful.
I thank the Vice Chancellor for allowing me to deliver my inaugural lecture this day, Wednesday,
28th November, 2012. I remember with nostalgia the event of that morning of Tuesday, 28th
November, 2005 when the TASUED team, led by the first Pro-Chancellor, Professor Yinusa Oyeneye
and the foundation Vice Chancellor, Professor Kayode Oyesiku received the official NUC licence
that made TASUED the 76th University in Nigeria. Incidentally, I was a member of that team. On that
day at the NUC conference room in Abuja, I promised myself, and prayed to God, that if I ever made
it to become a Professor in TASUED, I will deliver my inaugural on one of TASUED’s official
‘birthdays’. Mr Vice Chancellor, Distinguished Ladies and Gentlemen, I hereby propose the toast of
the premier University of Education in Nigeria. “Many happy returns, TASUED”
An inaugural lecture is an academic commemoration of a Professor’s academic accomplishments. It
is a special way through which a newly appointed Professor announces his arrival officially to the
whole world. It could be likened to the traditional eighth day christening of a new born babe.
Therefore, just like the christening in the Yoruba traditional setting, it is always considered a debt
which a Professor must pay before exiting the University system, ceteris paribus.
I feel happy and privileged to present the second inaugural lecture of this University. Incidentally,
the lecture is the first in the College of Science and Information Technology, and also the first in the
Department of Mathematics.
It is traditional to either use an inaugural lecture to highlight one’s contributions to his field that made
him qualified for appointment as a Professor or use it to highlight his current or future research
interests. Some also use it to educate the public about their field or to set agenda for future researchers
in that field. However, I made a choice to deliver an eclectic lecture.
Mr Vice-Chancellor, anytime one enters a computer shop to purchase a computer, the question the
salesman will first ask is, ‘What is the configuration of the system you want?’ In the same vein, the
question: ‘What is the configuration of the audience at this inaugural lecture?’ There is no doubt that
this audience is a conglomeration of different personalities - mathematicians, mathematics educators
and laymen (non-mathematicians). In such an amalgamation there is bound to be anxiety,
misunderstanding of or confusion about mathematical terminologies, symbols and signs, at least to
the ‘uninitiated’. I recall that each time I entered the class for the first time to teach abstract algebra
and I mentioned concepts like ‘group’, ‘ring’ or ‘field’ the students always had their own
definition/explanation as follows:
Group: 1) a number of people or things together in the same place.
2) a number of companies owned by the same person or organisation
Ring: 1) a piece of jewellery that you wear on your finger.
2) a circular object with a large hole in the middle
Field: 1)

an area of land for growing crops or keeping animals.

2)

a particular subject or activity that somebody works in.

3)

an area for playing a sport e.g. football field..
There are other meanings e.g battle field.
8

Whereas for the mathematician to define each of these concepts (s)he will have to start from the basic
concepts of set, binary operation, closure with respect to given operation(s), associativity, existence
of identity, existence of inverses, and so on. In other words, it might take a one or two-hour lecture
to effectively define these concepts to beginners.
Although, as a mathematics educator at the university level, it would have been more handy to draw
my examples from the mathematics taught at this level, however, in view of the configuration of the
audience at this inaugural lecture, I consider it most appropriate to avoid any mathematical
terminology, sign or symbol that may unduly ‘raise’ the blood pressure of my audience. Indeed, it is
not in my character to increase mathematics anxiety, rather I have consciously worked towards
reducing it (Arigbabu, 2006; Mji & Arigbabu, 2012).

The Number Story
Whenever the word Mathematics is mentioned people always think of numbers, counting and
calculation However, my experience as a mathematics educator in the past two and half decades
reveals that the most popular set of numbers known to all, particularly the non-mathematician public,
is the set of natural numbers This perhaps explains the popular saying that “God created the natural
numbers, all else are inventions of men”. Natural numbers are the counting numbers 1,2,3,4,5, . . .
The idea of counting actually started with early men. At that time they communicated about numbers
through their fingers, toes, sticks, pebbles and stones. For instance, a man who had 20 goats would
pick pebbles or stones and associate one each to the 20 goats. He would then keep the 20 pebbles or
stones in a calabash to communicate the number of goats. Through this method, he was able to detect
when one or more of his goats got missing. because at that time, early men did not know numerals
or how to record them, they usually made marks on clay, stones, wood, walls and other objects to
represent numbers (see Fig 1 & Fig. 2).

Fig. 1: Four marks made on wood to indicate four
goats

Fig. 2: Seven knots tied to a rope to indicate
seven yam tubers

With the development of numerals and numbers men started using natural numbers for counting and
recording. Everything went well until a significant event reared its “ugly” head.
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When I was a small boy in primary 1, I remember that our teacher would ask some questions on
subtraction and we often had scenarios like this:
Teacher:
Pupils :
Teacher:
Pupils :
Teacher:
Pupils :

5 minus 2
3 (usually in chorus)
9 minus 2
7 (in chorus)
4 minus 10
“Ko see se” or impossible (in chorus)

Whenever we chorused ‘Ko see se’ (impossible), we were always happy that we got the answer.
Unfortunately, however, that was our answer for all cases whenever a bigger number was subtracted
from a smaller number How we were! The simple truth is that at that level the only numbers taught
(and known) to pupils were the natural numbers. Usually, when 0 is included in the set we often say
we have whole numbers.
Mathematicians hate the word “impossible”. So problems like 4 minus 10 led to the invention of
another (bigger) set of numbers called integers (Z). Simply, these are positive and negative whole
numbers. With the new invention, problems like 4 minus 10 got answers. So 4-10 = -6. Everything
then went on normally for some time; even problems like 2x = 4 had solution until another situation
arose: What is x if 2x = 5? ‘Ko see se’ (impossible). This led to the invention of a bigger set of
numbers, a situation where an integer can ‘sit’ on top of another integer (≠ 0). This is the set of rational
numbers (Q). After this there was no problem again until problems like x2 - 2 = 0 could be not be
solved. This led to the invention of irrational (non-rational) numbers (Qc). Of course, a bigger set
which contains all rational and irrational numbers equals what is called the real numbers (R). So R =
Q u Qc. However, another problem arose when problems like x2 + 4 could not be solved. As usual,
the answer was ‘Ko see se’ (impossible). The situation remained this way until solution came as
follows:
x2 + 4 = 0
x2 = -4
x = √-4
= √(4 x -1)
=2 x √-1
= 2i, where i = √-1, called imaginary number
That was how the set of complex numbers (C) came into being. The set is larger than all other sets
of numbers. This is the story of numbers I usually share with my students in the class.
Mr Vice Chancellor, in case you are wondering why I told the story, the reason is not far fetched.
For instance, one day at the commencement of my lecture on abstract algebra, I asked the students
to define the sets of numbers. The following are sample answers given by them:
Natural numbers:
A: These are numbers considered to be whole numbers, i.e. from 1 to any point
B: Numbers that contain positive and negative integers
C: Numbers that are both in negative and positive forms, e.g -1, -2, -3, -4, -5, 0, 1, 2, 3, 4, 5.
D: Numbers starting from 1 to infinity with positive and negative.
Integers:
A: These are numbers that start with 0, 1, 2, . . . , n
B: These are numbers written in form of , that is operation of + or –with numbers
C: Integers are rational numbers with 0 inclusive, e.g. 1, 2, . . . .
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D: Integers are also natural numbers but from -∞ to +∞
From these answers we can see a lot of confusion and misconceptions. The sample answers given
for rational, irrational , real and complex numbers were similarly full of errors. Indeed, there are a
lot of concepts which the teacher unfortunately assumes knowledge of and proceed to build new
concept on. I would not have expected fresh 200Level undergraduates to have this type of
misunderstanding about the set of numbers, but that is the reality, hence the need to clarify things
from the start of the course. From experience, once this is done ab initio, it usually saves me a lot of
headache when we get deeper into the course.
Still on the issue of confusion and misconceptions, I remember we once shared a joke at the one of
the A & P meetings: A Senior Lecturer went to report to the then military Governor that the Vice
Chancellor refused to give him a Chair. In annoyance the Governor later sent for the Vice
Chancellor and said: VC, is it not unfair? Why should you employ a staff and not provide him chair
and table, and even visitor’s chairs. The VC then took time to explain to the Governor that the
University had more than enough chairs and tables for its staff, but that what the gentleman
complained about was Professorial Chair!
Mr Vice Chancellor, in order to avoid a situation where my audience slips into confusion about the
title of this inaugural lecture, let me clarify things from the outset and thus lead smoothly into the
lecture.
Mathematics inside and outside the cuboid
What is a cuboid?

(a)

(b)
Fig. 3 Cuboids

Properties of a cuboid:

Number of faces:

6

Number of edges:

12

Number of vertices:

8

11

Fig 5 Net of a cuboid

Mr Vice Chancellor, in this inaugural lecture the word cuboid has been used figuratively to denote
the usual classroom where students are taught (mathematics, in this case)
Here is a poser:
What is the connection between the Mathematics we teach in the classroom and the one that rears its
head in our day-to-day life?
The mode of presentation by Nigerian Mathematics teachers in the classroom has created a big
disconnect between Mathematics in the classroom (inside the cuboid) and everyday-life Mathematics
(outside the cuboid). Mathematics is not taught in a way that its use/application becomes apparent to
the learners. I will give two quick examples to illustrate this:
In his inaugural lecture Mji (2006) said that one day he engaged some men that were building a
rondavel in a conversation as follows:
Question: How do you decide where the intsika will be?
Answer: We take two equal pieces of twine. We cross the two pieces....... each twine must be from
one end of the wall to another then intsika will be at the cross
He then wondered how an “unlearned” man could understand/apply the complicated geometry when
his students from the same village could not. The man, to all intents and purposes, gave Prof. Mji a
mathematical theorem for determining the centre of a circle

Fig 5. Circle
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Fig. 6 Rondavel

Fig. 7 Cone

If r = radius of base, h = altitude, s = slanting height, then s =√ r2+h2
The second example is my personal experience with some carpenters working opposite my house
about two months ago. I saw the leader tie a piece of twine to a long nail and then nail another point
of the twine to the middle of a vertical plank. He then stretched the nail attached to the twine to make
marks on the planks joined together from one end of a wall to the other. I was curious and therefore
engaged him in a conversation.
Prof: ‘What were you trying to do?’
Man: ‘I want to use the mark to get an arch that would “come out fine’.
Prof: ‘How did you know which length to use?’
Man: ‘You have to measure the length between the two walls where you want the arch to be
constructed. You then “divide the length into two” mark the point. You then measure that same
length from the topmost position (peak) intended for the arch. You then nail the twine to this centre
and use the other end (tied to another nail) to make marks on the vertical plank’.
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Fig. 8 Arc under construction
Prof: ‘Why do you go through the trouble? Why not just nail the twine to an arbitrary point and then
make a mark?’.
Man: ‘Ah, it looks as if you don’t understand. Let me explain better, you see that is the difference
between somebody who really pass through an apprenticeship system. You see now that it is difficult
for you to understand.........when it comes to arch construction I am a master’ (specialist/expert)
Prof: ‘Eh hen!’
Man: ‘You see now that you “alakowe” (learned people) know nothing about carpentry’.
Mr Vice Chancellor, can you see how the near innumerate carpenter was able to apply/use the
knowledge of bisection of a line and locus in circle geometry to his work in the construction site.
Meanwhile our students in the classrooms (inside the cuboid) find it difficult to understand this
concept. Little wonder then they do not ‘recognise’ the concept when they meet it outside the
classroom (outside the cuboid)
I will give an anecdote to further drive my point home. After so much effort to make a JS 1 student
understand addition of numbers, a mathematics teacher, out of frustration, reported the boy to the
father that he could not add 25 and 15 together The father, an Igbo businessman, came to the school,
and in the presence of the teacher he said:
Chinedu if we get 25 container and another 15 container join am, how many container go dey there?
[If we have 25 containers and another 15 were delivered to us, how many containers would be there
altogether?]
Immediately, Chinedu responded: na 40 container, Papa [It is 40 containers, father]
The simple message here is: not only should mathematics be taught in context, but also be related to
students’ everyday experience.
Mathematics without AIDS
Mr. Vice-Chancellor, I am sure the title of this subsection connotes different meanings to different
people. In particular, I perceive that two likely prominent interpretations would be:
1. Learning/teaching Mathematics without the disease called Acquired Immunodeficiency
Syndrome (AIDS).
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2. Learning/teaching Mathematics without use of teaching/instruction aids (audio, visual or
audio-visual)
Unfortunately, neither of these two captures exactly what I have in mind. As I make myself explicit,
we would all see the nearness or otherwise of both interpretations to my coinage: Mathematics
without AIDS.
Acquired Immunodeficiency Syndrome (AIDS) is a disease of the human immune system caused by
Human Immunodeficiency Virus (HIV). It is an illness which attacks the body’s ability to resist
infection. Since the discovery of the disease in 1981, it is estimated to have caused about 30 million
deaths (as of 2009). The rate at which the disease has spread and even killed people within the last
32 years is alarming. This probably explains why it is considered a pandemic – a disease that spreads
over a whole country or the whole world. To this group the topic implies, teaching/learning
Mathematics without contracting AIDS.
From the point of view of the second group, AIDS means instructional aids. These are materials
(audio, visual or audio-visual) which the teacher utilises in teaching/learning situation to assist the
teacher’s presentation, enhance students’ understanding; and make learning faster and permanent.
Instructional aids include models/shapes of 2 and 3-dimensional objects, radio, television, DVD
player, graph board, clinometers, geoboard, projector, etc. To this group, the topic will then imply
teaching/learning Mathematics without instructional aids (AIDS).
In the context of this lecture, however, what exactly do I mean by AIDS?
Mr. Vice-Chancellor, AIDS in this inaugural lecture is a new acronym coined by me. It stands for
Acute Innumeracy Dependence Syndrome.
Acute Innumeracy Dependence Syndrome (AIDS)
The Oxford Advanced Learners dictionary defines numeracy as a good basic knowledge of
Mathematics; the ability to understand and work with numbers. According to Microsoft Encarta
(2009) numeracy is defined as mathematical competence, a competence in the mathematical skills
needed to cope with everyday life, and understanding of information presented mathematically, e.g.
in graphs, charts or tables.
The literature is replete with various versions of definition of numeracy (see, for example Cockroft,
1982; Dossey, 1997). Johnston (1994) gave an interesting illustration as follows:
To be numerate is more than being able to manipulate numbers, or even being able to
‘succeed’ in school or university mathematics. Numeracy is a critical awareness which
builds bridges between mathematics and the real world, with all its diversity . . . in this
sense. . . there is no particular ‘level’ of Mathematics associated with it: it is as important for
an engineer to be numerate as it is for a primary school child, a parent, a car driver or
gardener. The different contexts will require different Mathematics to be activated and
engaged in. . . (p. 34)
Steen(2001) lamented as follows:
Considering the deluge of numbers and their importance in so many aspects of life, one
would think that schools would focus as much on numeracy as on literacy, on equipping
students to deal intelligently with quantitative as well as verbal information. But the
evidence shows that they do not. Despite years of study and life experience in an
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environment immersed in quantitative data, many educated adults remain functionally
innumerate. (p. 10)
‘Innumeracy’ connotes lack of mathematical competence needed to cope with everyday life. The
word ‘dependence’ connotes addiction Severe condition is always described with the word ‘acute’
in medical parlance. The word ‘Syndrome’ refer to a set of opinions or way of behaving that is typical
of a particular type of person, attitude or social problem.
Mr. Vice-Chancellor, this new terminology – Acute Innumeracy Dependence Syndrome (AIDS),
emanated from my experiences, encounters and exposure as a mathematician and mathematics
educator who, for almost three decades, has been involved in research, teaching and
consultancy/community service spanning the primary, secondary and tertiary levels of our education
system.
The term is defined as extreme lack of competence in the mathematical skills needed to cope with
everyday life. It connotes exhibition of high level of mathematical incompetence and inability to
understand information presented in mathematical form. In other words, it is a condition of extreme
inability to understand and work with numbers or in which lack of basic knowledge of mathematics
is apparent in an individual.
Acute Innumeracy Dependence Syndrome (AIDS) is different from dyscalculia (or Maths disability)
which is a specific learning disability involving innate difficulty in learning or comprehending
Arithmetic (Mathematics). While dyscalculia is more of mental disability, AIDS has to do with
perceptions of, conceptions of and approaches to learning basic mathematics. Simply put, AIDS is
the peak of innumeracy.
A person suffering from AIDS would be unable to add, subtract, multiply or divide numbers and
figures correctly, (s)he would also be unable to make reasonable estimates. Indeed, (s)he would be
unable to do arithmetic.
Innumeracy is often exhibited in varying degrees by various individuals. It is however important for
all involved in the upbringing of children to ensure that the level of numeracy possessed by them
does not decline to the level of AIDS. If the greater majority of our population ‘contract’ AIDS, the
consequences is better imagined than experienced. In essence, as we continue to wage unending war
against medical condition of HIV/AIDS, it is imperative that we equally wage severe war against
Acute Innumeracy Dependence Syndrome (AIDS). Indeed, “an AIDS-free generation/population is
possible, it begins with you and me”
Some everyday life uses of mathematics
Mathematics is useful in all spheres of human endeavour. It is probably an uphill task to attempt to
highlight the various areas of our daily activities where mathematics is applicable or applied.
Arigbabu (1996) highlited importance of mathematics to other fields. Below is a pictorial
illustration of some of the areas where mathematics rears its head in our daily activity.
In cooking/kitchen

In medicine/Pharmacy
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In driving (speedometer)/Fuel station

In games and sports

In nature (symmetry)

Fig. 5. Everyday use of mathematics
God Is The Greatest Mathematician
Mr Vice Chancellor, I often tell my students in the class that God is the greatest mathematician. Let
us for a moment ponder over a few things about nature.
God created heaven and earth and all within it in 6 days
God ensured that each day is of 24 hours duration. There has never been a day of 25 , 30 or 60
hours
He created things in pairs: Man-woman, highland-lowland, moon-sun, water-land, heaven-hell,
rainy-dry seasons, winter-summer, spring-fall, etc
God ensured symmetry in his creations e.g. symmetry in man and animal [divide man(not
physically with a knife or cutlass, please) or animal into two equal parts from head to toe, you see
symmetry at its best]
From Cradle to Grave: Mathematics all the way
I will like to start my discussion in this section with a quotation:
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Education should be started with mathematics. For it forms well designed brains that are
able to reason right. It is even admitted that those who have studied mathematics during
their childhood should be trusted, for they have acquired solid bases for arguing which
become to them a sort of second nature.
[Ibn Khaldun, al-Muqaddima (born in 1332, Tunis), historian, sociologist, philosopher
Strongest personalities of Arab-Muslim culture in the period of its decline]
Mathematics is an everyday activity. I make bold to say that mathematics is a pivot on which everyday
human life revolves. Indeed, every human is a mathematician. Any day that passes by without
mathematics is better imagined than experienced. Let me illustrate why this is so:
Mr Vice Chancellor, do you realise that all humans pay homage to mathematics even before praying
to God each new day? The first thing we do immediately we wake is to check the time
(mathematics of number recognition). We then do some mental calculation to determine if it is
appropriate to wake at that time or still have some sleep (mathematics of number comparison or
order: greater than/less than/equal to). It is after this we then decide to pray to God. Funny enough,
mathematics still plays a role here – we decide on how long the prayer would be depending on how
early or late we wake up. After these preambles, we set out for work, determine the shortest route to
take (some element of geometry). We also decide whether it is reasonable to put our car on the road
or take public transport. The mathematics that goes into this is as a result hike in fuel price. For
instance if my car consumes five litres to take me to and fro work. That gives N485.00 (at N97.00
per litre). If the cost is N250 to and fro by public transport, then it is unwise to use my car except, of
course, if the car will take five of us and we would then contribute to fuel the car. See mathematics
at work!
After getting to our destination, we continue using mathematics in our various endeavours For
instance the trader might want to check his/her stock or determine quantity to order. The medical
personnel might need to check patients’ body temperature or blood pressure. The painter might need
to determine the area to paint or the right mix of two or more paints. The bricklayer might need to
determine the quantity of cement and sand to mix or even the quantity of water required for each mix.
The teacher might need to take class attendance or record students’ scores in a test given the previous
day. The welder might need to measure and cut the right sizes of metal to join together or the quantity
of welding electrodes needed. The carpenter might have to measure the length of plank to join
together or even check if appropriate angles are made at the joints. We can go on and on across all
spheres of human endeavour.
When we return home, we continue with mathematics. I have always maintained that any home that
fails to make mathematics its foundation is bound to encounter serious cacophony The man has to be
a good mathematician to manage the little financial resources while the mathematical sagacity of the
woman is essential in managing the kitchen (e.g cutting meat into pieces, determining the appropriate
portion or ration of meal to serve, etc) and the entire groceries. In a nutshell, mathematics is involved
in all of human activities, as such any living human would need to be able to perform the basic
mathematics of counting, arranging (ordering), adding, subtracting, multiplying and dividing
(sharing)
All the other activities of the day follow the same pattern of resorting refuge in mathematics to take
decisions. This pattern continues 24 hours each day, 7 days each week, and 365 days each year till
we reach old age and die.
Mr Vice Chancellor, when I said mathematics from cradle to grave, I mean that man is born through
mathematics (calculations) and would die and be buried through mathematics (calculation). Before
18

conception a lot of calculation goes into the menstrual cycle. The woman talks of “safe and unsafe
periods”. There is also another mathematics of child’s sex determination prior to conception. When
eventually conception takes place another round of calculations begin, to determine Expected
Delivery Date (EDD). After this, calculation of expiration of maternity leave, calculation of when to
stop breast-feeding, up until the calculation of the date of the usually elaborate first birthday
celebration. Of course a lot of calculations go into planning the ceremony. Life goes on and the
little child goes to school and adds the formal school mathematics (inside the cuboid) to the other
ones he does in his/her daily activities (outside the cuboid). The child grows to become an adult and
the mathematics continues (especially outside the cuboid). Mathematics comes into play in taking
decision about mortgage, buying a car, etc. He also uses mathematics to run a successful home and
business. When eventually, (s)he dies, mathematics comes into play again. What day and what time
would (s)he be buried? the size and cost of the casket, clothes to wrap the corpse in, the other burial
expenses that would be incurred; and finally, calculation of the grave size, the length and depth. I
often hear people cautioning whoever is over-ambitious or greedy: ‘Does not these end up in six
feet’. Indeed, Mr Vice Chancellor, this has made me to conclude that man is born mathematically
and would die mathematically.

Mathematical Upbringing of Children
Mathematics is generally regarded by most people as a very difficult and uninteresting subject.
Many even see the mathematician as a person who engages in a subject in which he does not know
what he is talking about or if what he is saying is true. Others describe a mathematician as a person
who finds trouble where there is none. Whatever people’s perception of mathematics and the
mathematician is, it is the naked truth that all humans are mathematicians to some extent: At least
we all make use of mathematics in our everyday lives.
Students should be encouraged to see mathematics as an everyday activity. They should be made to
relate the world around them to the mathematical concepts they learn in the classroom. It is
important to even start laying the foundation of sound mathematical knowledge and understanding
even before children start kindergarten or pre-nursery. In essence, we should cash in on every
opportunity that will develop their mathematical thinking and inspiration right from their early
childhood. This should be followed up as they move through the different levels of education primary through tertiary level. It does not really matter whether the child will end up a
mathematician or not. Once children are well developed mathematically, the knowledge would
assist them greatly in whatever sphere of life they choose to pursue later in life In such situations,
‘heads or tails, they win’.
Once we bring up our children in this way, they will not see any difference between mathematics
inside the cuboid or outside of it. In other words, they would operate mathematically in the two
worlds (inside or outside the cuboid). Indeed, the essence of the mathematics taught in the classroom
is for us to apply it to everyday life activities and to improve or solve myriad real-life problems as
they occur.
When children are brought up with sound mathematical reasoning, they tend to be very creative and
look at everything from a mathematical prism. Mr Vice-Chancellor, let me illustrate this with two
examples about two great mathematicians of the past – Gauss and Ramanujan.
19

Carl Fredrich Gauss (1777 – 1855), a German mathematician was said to have, at the age of three,
informed his father of an arithmetical error in a complicated payroll calculation and then given the
correct answer. He was also reputed to have solved the problem which the teacher gave, to
deliberately keep the class busy, within a couple of seconds The teacher had thought he could keep
the class busy for some hours when he asked the students to sum up integers from 1 to 100. Gauss
immediately gave the answer as 5050 just as the teacher finished posing the question. What Gauss
simply did, mentally, was to list the numbers from 1 to 100 in two rows.
1
100

2
99

3
98

4
97

Add up each column to give 101
101 101
101
101

...
...

99
2

100
1

...

101

101 (in 100 places).

However since the numbers have been listed twice he then divided by 2 to give
(100 x 101)/2 = 5050
The general formula for sum of numbers from 1 to n is therefore n(n+1)
2
Gauss, who was also sometimes referred to as the “Prince of mathematics” published one of the most
brilliant achievements in mathematics – Disquisitiones Arithmeticae in 1801. In it, he systematized
the study of number theory, proved that every number is the sum of at most three triangular numbers
and developed algebra of congruences A story had it that sometimes in 1807, Gauss was interrupted
in the middle of a problem and was told his wife was dying. He was said to have replied “Tell her to
wait a moment till I’m through” (Asimor, 1972, p 180).
Srinivasa Ramanujan (1887 – 1920), an Indian mathematician was said to have been visited by
G.H.. Hardy when he was ill at Putney Hardy mentioned to him that he came in a taxi cab number
1729 and remarked that the number seemed rather a dull one, and feared that it was an unfavourable
omen. However, Ramanujan responded immediately that it is a very interesting number because it is
the smallest number expressible as the sum of two cubes in two different ways The two different
ways are:
1729 = 13 + 123
1729 = 93 + 103
Generalisations of this idea created the notion of “taxicab numbers”.
Masahiko Fujiwara showed that 1729 is one of four natural numbers (the others are 81 and 1458
and the trivial case 1) which, when its digits are added together, produces a sum which, when
multiplied by its reversal, yields the original number
1 + 7 + 2 + 9 = 19
19 x 91 = 1729
Mr. Vice-Chancellor, these are instances of mathematics at work beyond the cuboid. Our children
could be brought up in a way that they would see everyday life activity through a mathematical
prism.
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The Mathematics Education of Mathematics
In a number of our secondary schools we still have situations in whish the mathematics teacher is a
non-mathematics graduate where he is a graduate in one of the science subjects or even science-based
professional courses like engineering, surveying, geology, computer science, food technology,
building technology, and others. The argument is always that because they took some mathematics
courses while in the university they would be able to teach mathematics effectively. There is a
common saying that “you cannot give what you do not have” Indeed, this category of teachers lack
content knowledge, pedagogical knowledge and pedagogical content knowledge How then do we
expect them to “deliver”?. My verdict is that they should NEVER be found in our Mathematics
classrooms, except probably as students striving to learn the subject I remember the legendary
Nigerian musician, Bongos Ikwe in one of his songs – “Show me a virgin in the maternity ward”. Of
course there could be a virgin who probably accompanied the pregnant mother to the ward!. The nonmathematics graduates that masquerades as mathematics teachers are mere passengers like virgins in
the maternity ward!
The other category of teachers of mathematics in our secondary schools are graduates of Mathematics
[i.e holders of B.Sc (Hons) Mathematics)]. This category could just be “managed” when it becomes
impossible to get graduates of Mathematics education [i.e holders of B.Sc (Ed) Hons Mathematics or
B.Ed (Hons) Mathematics]. In cases where they are employed to teach the subject, they should be
put under the mentorship or guidance of professionally qualified mathematics teachers or educators.
They should then be encouraged to enrol for Postgraduate Diploma in Education (PGDE) so as to be
pedagogically armed. The truth is that this category of teachers only possess the content knowledge
but lack the other two – pedagogical knowledge and pedagogical content knowledge. Enrolling for
PGDE might then arm them with what they lack.
Mr. Vice-Chancellor, the scenario in our primary schools is rather pathetic The system is such that a
single teacher (or at best two) is expected to teach all subjects in the school curriculum irrespective
of his/her subject mastery and how comfortable (s)he feels handling each of the subjects. A good
number of these teachers lack adequate mathematics content knowledge because they are graduates
of other subject areas. They equally lack pedagogical content knowledge though they possess
pedagogical knowledge (if they are education graduates). Mr. Vice-Chancellor, I want to recommend
that anybody who aspires to be a teacher at any level of our education system must be made to acquire
pedagogical knowledge as well as pedagogical content knowledge to go along with content
knowledge University lecturers (non-education faculties) often argue against possession of
pedagogy. The truth is that teaching (or lecturing) mathematics requires more than mastery of the
subject matter

The Mathematics of Mathematics Education
Mr. Vice-Chancellor, I am quite aware that a number of people in this audience will wonder what I
mean by “Mathematics of Mathematics Education”. In a nutshell, I am referring to the quantum of
Mathematics and mathematical knowledge a mathematics teacher is expected to be “armed” with for
him to “do a good job of teaching the subject”. This is what is also referred to as subject matter
mastery or simply put, content knowledge possessed by the mathematics teacher. Possession of good
pedagogical skills by a mathematics teacher is necessary but definitely not sufficient to “do a good
job of teaching the subject”. Indeed, the importance of sound subject-matter acquisition is
incontrovertible. This view coincides with that of Peters (1977) that “if anything is to be regarded as
a specific preparation for teaching, priority must be given to a thorough grounding in something to
teach” (p. 151).
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The importance of teachers’ knowledge of subject matter is often stressed by educators. For instance,
it has been said that “no one questions the idea that what a teacher knows is one of the most important
influences on what is done in classrooms and ultimately what students learn” (Fennema & Franke,
1992, p. 147). In the same vein, Schulman (1985, p. 47) has argued that “… to be a teacher requires
extensive and highly organised bodies of knowledge”. On the other hand, Elbaz (1983) also identified
teachers’ knowledge as the single factor to have the greatest power to carry forward the understanding
of the teachers’ role. It is important therefore that teacher education and preparation programmes
should equip their students with adequate mastery of subject matter. This should help overcome the
concern that “… without adequate content knowledge, student teachers spend much of their limited
time learning the content rather than planning how to present the content to facilitate the students’
understanding” (Brown & Borko, 1992, p. 220).
With particular reference to mathematics, it has been argued that effective teaching of the subject is
consequent upon teachers’ thorough understanding of basic mathematical concepts and principles as
well as the appreciation of the connectedness of the various topics, rules and definitions (Ball, 1988).
Inadequacy of teachers’ mathematical knowledge has often been one of the most commonly cited
reasons why students do not learn mathematics. Another reason is teachers’ certification requirements
“… which almost always list the number and type of mathematics courses that must be completed
before a person is allowed to teach. Underlying these beliefs is an assumption that mathematical
knowledge is critical for teachers before they can help students to learn” (Fennema & Franke (1992,
p. 148). On the other hand, it has been argued that novice teachers’ knowledge of the subject matter
is initially often inadequate. This has resulted in a call for teacher education programmes to focus
more on how teachers’ literacy in their content areas could be better enhanced (Brown & Borko,
1992; Anderson, 1989).
Despite the importance attached to teachers’ mathematical knowledge, some studies (e.g. School
Mathematics Study Group, 1972; Eisenberg, 1977) have reported that the connection between
teachers’ knowledge of mathematics and student learning is very minimal (Fennema and Franke,
1992). An important shortcoming of these studies was the fact that teachers’ knowledge was defined
in terms of courses taken at the university rather than in terms of what they know or what was covered
in these courses. However, other studies (e.g. Hashweh, 1986; Wineburg and Wilson, 1991) have
confirmed the impact of teachers’ content knowledge on student learning.

Teaching mathematics at the Basic and Post Basic levels
The new curricula for mathematics at the basic and post basic levels demand greater responsibility
from mathematics teachers.
The teacher at basic education level should make his teaching as practical as possible since pupils at
this stage can only gain full understanding when they are presented with concrete objects which they
can see, touch and manipulate
It is advisable for the basic education mathematics teacher to approach every new topic by means of
practical and oral work; this should be followed by mechanical work when the teacher is convinced
that pupils have grasped the new idea. When pupils have gained the necessary skill in mechanical
work, they should then be introduced to problem solving so as to ensure that the skill gained in
mechanical work could be used by them in solving everyday life problems.
In teaching geometry, the teacher should make models of different shapes with card board paper or
wood. This would enable pupils to visualize two and three dimensional shapes correctly and thus find
it easy to discover properties of these shapes. It is also necessary when teaching the process of
mathematical rules for finding length, area and volume, to encourage pupils to make nets of different
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shapes. The teacher can demonstrate how such nets could be made to pupils and then encourage them
to make their own. Such nets should then be used to explain how surface areas and volumes of shapes
are obtained.
The teaching of statistics at the primary school level should essentially be made practical. Pupils
should be encouraged to collect data from their environment so as to let them see the relevance of
statistics to our everyday life. For instance, pupils could be asked to collect data on heights of pupils
in the class, months in which members of the class were born, number of brothers/sisters each member
of the class has etc.
In teaching at the basic education level, it is important for the teacher to put his pupil’s linguistic
ability into consideration. He should realize that many of his pupils at this stage can hardly speak
good and correct English. He should also take pain to explain the meaning of new words, signs and
symbols. By so doing, his pupils will understand his lesson very well.
The work to be done at the S.S.S level is a sort of consolidation on the work done at the J.S.S level.
Consequently, less emphasis might be put on the use of concrete materials at this level. Although it
will not be out of place if a teacher brings to the class certain concrete objects which he thinks
might enable pupils have a good grasp of certain ideas. The situation is likely to be so especially at
the S.S.1 class, being the ‘link class’ between JSS and SSS.
It should be mentioned, however, that at the senior secondary school level many of the mathematics
teachers presently in our schools find some topics difficult and thus avoid teaching them. Many of
them have not even changed their orientation towards the new curriculum. Thus, they tend to continue
with what they have been doing before. In fact, quite a number of the teachers currently in the
secondary schools are not the type of teachers who could implement the further mathematics
curriculum. They may teach it but they may not be able to get the type of result expected. The plain
truth is that too many unqualified teachers of mathematics abound in our secondary schools.
An overt implication of all the above observations is that there should be in-service training for
teaching the “difficult concepts” of the curriculum to the teachers on the field. Such trainings should
also focus on the appropriate methodology for teaching mathematics at the secondary school level.
Also, the curriculum for preservice teachers in Colleges of Education and Universities should be
tailored towards equipping them (the pre-service teachers) with the necessary skill and methodology
for effective implementation of these curricula.
Teaching mathematics for understanding
A lot of studies have reported on students’ misconceptions and misunderstanding of mathematical
concepts . For instance, Maestre and Lochhead (1983) established that the undergraduates majoring
in science and engineering were unable to represent correctly a simple algebraic relationship
between the two variables in the following problem:
Write an equation using the variables S and P to represent the following statement:
"There are six times as many students as professors at this university." Use S for
the number of students and P for the number of professors (p. 24)
Quite a number of students that got the equation wrong or reversed the variables, i.e they
wrote
6S = P
instead of
6P = S or S = 6P
In another study, Ball (1988) reported that, whereas mathematics majors planning to teach produced
more correct answers for division involving fractions, zero, and algebraic equations than did
elementary education majors, the mathematics majors frequently struggled "making sense of division
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with fractions, connecting mathematics to the real world, and coming up with explanations that go
beyond restatement of the rules" (p. 39). Indeed, I have had cause to ask first year, pre-service teachers
to provide explanation for certain procedures which they held on to so strongly, but they are always
unable to. For instance, I once asked them to provide an explanation for the use of in the formula
for area of a circle
. Even when I go ahead to ask the question: Why is do you say is 22/7
or 3.142? The answer is always: “our teacher told us that is it”. Also, hardly could they provide a
reason that demonstrated conceptual understanding, when I asked them why in solving a problem like
½÷¼
they invert ¼.
Mr Vice Chancellor, mathematics should actually be taught for instrumental and relational
understanding (Skemp, 1976). Instrumental understanding relates to situation whereby students just
know the procedure without necessarily grasping the mathematical principles underlying such
calculations. A student with instrumental understanding cannot achieve much in the area of
application of mathematical principles to other school subjects and even ‘beyond the cuboid’. On the
other hand, relational understanding refers to an understanding of ‘how’ mathematical problems are
solved and ‘why’ certain steps were taken and why the procedure works (or why it is necessary).
Students with relational understanding endeavour to understand by looking for relations between
what they are learning and the world around them The relational and instrumental understanding are
akin to fragmented and cohesive conceptions of mathematics. A lot of researchers have also worked
extensively on this (Crawford, 1994; Arigbabu & Mji, 2005, etc)

Performance in Mathematics
In most countries performance in mathematics is often used as a basis for short listing for employment
and other work-related purposes. For instance in the United States, performance on the standardised
tests, such as the Scholastic Aptitude Test (SAT) and Pre-Scholastic Aptitude Test (PSAT)
examinations is often used to determine recipients of academic scholarships (Mitchelle & Calahan,
2001). Commenting on this issue, Ahlquist (2001, p.27) has pointed out that
… mathematics and science are given more status than Music, Art, English, or History. As a
high status discipline, mathematics serves as a fundamental selection mechanism to track
students into various life-directions that can be related or unrelated to the field of mathematics.
…. Scores on the SAT and other standardised tests determine who goes on to the university,
enters higher-paying professions, receives more challenging work, and has some access to
move up the social ladder. Success in mathematics, therefore, gives certain people cultural
capital. If students do not catch on to mathematical concepts quickly, they have lower status,
fewer job options, and often lower (less) challenging work.
In Nigeria, a credit pass in the mathematics is a compulsory requirement for admission to read
science and science-related courses like Physics, Computer Science, Medicine, Pharmacy,
Engineering, etc. It is even so for non-science courses like Economics, Accountancy, Sociology,
Business Administration, etc. According to Fagbamiye (1986), performance in English and
Mathematics has often been used as a measure of educational standards. Despite the usefulness of
mathematics and its application in many areas of human endeavour, performance in the subject has
remained a major concern to mathematics educators and teachers in general. Commenting on the
American situation, Crane (1996) has argued “… hardly a week goes by without someone
expressing concern over the problem of American students’ low mathematics and science test
scores somewhere in the national media”.
Presenting the South African picture from the TIMMS study, Howie (2001) reported that learners
from this country scored more than 200 points below the international average on achievement in
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mathematics. She further showed that there was no improvement in grade 8 pupils’ performance in
mathematics, between studies in1995 and 1999.
The situation in Nigeria is equally pathetic.. For instance, Fatade, Wessels, & Arigbabu (2009)
reported that between 1991 and 2004, it was only in 2004 that the number of students that obtained
credit passes (A1 to C6) in mathematics at SSCE reached 50%. Indeed, it was revealed from the
data that only in three out of the fourteen years was the percentage more than 33%! The grave
international dimension of the problem of low performance in mathematics has made it imperative
for concerted efforts to be made to tackle the problem. This is partly what led to the popular ‘Maths
War’ in America

The Maths War
There always exists a major controversy between mathematicians and mathematics educators
concerning who is better qualified to determine the content or curriculum of mathematics, teach
mathematics and produce textual materials for mathematics particularly at the primary and secondary
levels. Indeed, the controversy reached an all-time high in the United States (US) in the nineties,
resulting in what was termed the “American Maths Wars”. Since then similar “maths wars” have
reared their heads in a number of other countries, albeit, in differing dimension and intensity, My
sincere opinion is that this ‘war’ is unnecessary, diversionary and counterproductive. Indeed, Wu
(2006) described the scenario with a fairy tale:
Two villages are separated by a hill, and it was decided that for ease of contact, they would
drill a tunnel. Each village was entrusted with the drilling of its own half of the tunnel, but
after both had done their work, it was discovered that the two halves didn’t meet in the
middle of the hill. Even though a connecting tunnel between the two lengths already built
could be done at relatively small expense, the two villages, each in defense of its honor,
prefer to continue the quarrel to this day (pp. 1-2).
Commenting further, he said
This fairy tale is too close to reality for comfort when the two villages are replaced by the
education and mathematics communities, with the former emphasizing the overriding
importance of pedagogy and the latter, mathematical content. Mathematics education rests
on the twin pillars of mathematics and pedagogy, but the ongoing saga in mathematics
education is mostly a series of episodes pitting one against the other (p. 2).
It is common knowledge that mathematics educators often query any attempt by research
mathematicians to get involved in mathematics curriculum development and research in the teaching
and learning of the subject. They argue that research mathematicians know next to nothing about this
area of curriculum development and the entire pedagogy of mathematics. There is also the erroneous
belief that when a research mathematician gets seriously involved in education, then it is because his
productivity has dwindled i.e. he probably could no longer cope with rigorous mathematical research.
This is absolutely incorrect.
Indeed, there has been a long tradition of involvement of research mathematicians in Mathematics
education. There is an avalanche of remarkable contribution from such great research mathematician
to effective teaching and learning of mathematics, particularly to elementary, primary and secondary
mathematics teaching and learning. For instance, Felix Klein and Haris Freudenthal.
Klein who was appointed Professor at Erlang University at the age of 23 made significant contribution
to mathematics. His most remarkable mathematical work was the reconceptualisation of geometries
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as the invariants of symmetry groups. However, Klein gave his inaugural lecture on mathematics
education. Indeed, he chose “the pedagogical principles and goals for my future academic activity”
as the theme of his inaugural lecture. He emphasized, inter alia, in this lecture, the import of giving
serious attention to the preparation of school teachers. Klein published well over 30 articles and
books on mathematics education. In one of his most popular books Elementary Mathematics from
an Advanced Standpoint (Klein, 1924), he opined
What high regard one must have for the performance of elementary school teachers. Imagine
what methodological training is necessary to indoctrinate over and over again a hundred
thousand . . . unprepared children with principles of arithmetic! Try it with your university
training; you will not have great success! (pp. 7-8)
Hans Freudenthal was a mathematician par excellence. He worked extensively in Lie group,
topology, statistics and probability. He wrote books on mathematics and also published extensively
in mathematics education. His other remarkable contribution to mathematics education include:
• Launching of the International Congresses on Mathematical Education (ICME) in Lyon in 1969.
• Founding of the international journal Educational Studies in Mathematics.
• Founding of what has come to be called the Freudenthal Institute at Utrecht University. An
institute that till date is making remarkable impact in mathematics teaching and learning in Holland
and beyond.

Contributions to Mathematics Teaching and Learning
Mr. Vice-Chancellor, it will interest you to note that for about 24 years out of my teaching career of
almost three decades I have been actively involved in mathematics teacher education and preparation.
In essence my teaching and research effort has been concentrated more on preservice mathematics
teacher education and how this interacts with various other areas of mathematics pedagogy at all
levels. My interest in this aspect of research is borne out of my conviction that most of the problems
besetting teaching and learning of mathematics could be more effectively tackled through quality
teacher education programme. No education system can rise above the quality of its teachers. Hence,
if much thought is put into production of high quality, efficient and effective teachers, most of the
problems - e.g. poor examination performance, lack of proper understanding of mathematics, apathy
for or poor attitude to mathematics, mathematics anxiety, inability to relate school mathematics with
real life experiences, and so on could become a thing of the past.
In view of the foregoing, I will in this section briefly highlight some of my modest contributions to
mathematics teacher education and to the development of mathematics as a subject learned in our
schools (at all level).

(a) Problem Solving in Mathematics
Mr. Vice-Chancellor, if there is any issue which has raised the blood pressures of all stakeholders in
education (parents, guardians, teachers, the government and even students) to all time high, it is the
perennial poor performance in mathematics, particularly in SSCE. Meanwhile, results in such
examinations are just reflections of long term decay in the students’ mathematical
understanding/mastery of the subject. The fact is that a lot of students have much difficulty with what
is very simple; and the art of problem solving was not properly developed in them.
Mathematics is a subject that thrives on problem solving. Inadequate or even lack of problem solving
can greatly hamper mathematical growth of learners. This probably explains why it is often said that
problem solving is the pivot on which the axis of mathematics rotates. Indeed, Polya (1957)
recommended that perpetual problem solving should be taken as a model for the teaching and learning
of mathematics.
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In view of the importance of problem solving in mathematics, Arigbabu (1991) examined the problem
solving behaviours of fifteen preservice mathematics teacher during their final teaching practice
exercise. The study revealed (Table 6) that all the preservice teachers exhibited the first three phases
of problem solving suggested by Polya (1957) but only two of them encouraged pupils to look back
on the solution obtained. In other words, they were not encouraged to check the correctness or
reasonableness of the solution obtained. It was however reported that most of the preservice
mathematics teachers exhibited two additional behaviours not directly desirable from Polya scheme.
Table 6: Summary of the problem-solving behaviours of the preservice teachers observed
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(b) Application of Problem Solving Model
After a critical review of the phases of problems solving identified by Polya (1957), Johnson and
Rising (1967), Earp (1970), Dahmus (1970) and Kalejaiye (1981), Arigbabu (1995) formulated the
following six phases of problem solving:
1. Analysis of the problem: At this stage we are supposed to read and re-read the problem until
it is well understood.
2. Identification of basic/relevant facts: This is the stage at which we list the given values,
identify the required values, draw diagrams, define related terms and relate the problem to
similar ones earlier solved.
3. Identification of appropriate strategy: Here we try to identify the required formulae for the
solution of the problem and identify the various intermediate results necessary.
4. Using the strategy adopted: At this stage we employ the formulae identified (in step 3) to
solve the problem. This is actually the stage of substitution and or computation.
5. Checking the solution: Having solved the problem we now check for consistency of units.
We shall thus be able to find out if the solution obtained is correct.
6. Generalising the result: This is the last stage. Having obtained a correct solution we then
look into the possibility of generalising the result obtained and the possible areas of
application.
These six steps of problem solving were then used to solve some selected problems from the Junior
and Senior Secondary Schools mathematics curricula (Arigbabu, 1995; 2007). Here is one of the
problems solved with this model:
PROBLEM:
The circumference of a circle is 44cm; calculate the area of the circle [MAN(1985) JSM Book 1,
Ex. B5, No.3, Page 175].
27

SOLUTION:
Step I: Analysis of the problem:
Read and re-read the problem until it is well understood.
Step II Identification of basic/relevant facts:
Given: Circumference = 44cm
Required to find: Area of the Circle
Other information required: radius of the circle
Use π= 22/7
Step III: Identification of appropriate strategy
Required formulae : (1) C = 2 πr
(2) A = πr2
(where C is the circumference and A is the area) Intermediate result: Obtain the radius r, using r
= C/2π
Step IV: Using the adopted strategy
First obtain the radius, i.e.
r = 44/2π = 22/π = 22 x 7 = 7cm.
1 22
Now, A = 22x 7 x 7 = 154cm2.
7
Step V: Checking the solution: If we put A = 154cm2,
we shall try and obtain the circumference A = π r2, so 154cm2 = 22 x r2
7
2
2
2
Hence
r = 154cm x 7
= 49cm
22
r = 7cm2. So that C = 2 π r = 2 x 22 x 7cm = 44cm.
7
The solution is thus correct.
Mr Vice Chancellor, problem solving is a very good approach for the teaching of mathematics in
Schools The most important thing about this approach is what it tells us about problems and the way
we solve them. It is important for teachers to emphasise the method of solution to a problem rather
than the solution. In most cases, the process of solving one problem or even the solution of one
problem often creates a situation whereby other problems would be seen more clearly and solved.
Teachers should therefore emphasise flexibility and variety in solving problems rather than neatness
and short-cut.
Teachers should also discourage the teaching of ‘mechanical’ ways of solving problems. This
approach tends to make problems degenerate into mere exercises. Also when teachers follow fixed
solution pattern, their pupils are likely to develop ‘mind set’. The following examples will illustrate
this better.
Example 1:

Read this: Gateway to to Nigeria

The
Gateway to
to Nigeria
Note that a particular word, (i.e ‘to’), appeared twice, one is likely to be missed on first inspection.
Example 2: After teaching pupils Pythagoras theorem, we may ask them to find the value of x in the
diagram below:
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x
8

O

[N.B: The centre of the circle is at O and radius of the circle is 8].
Pupils are likely to fix their mind on a particular method. They might try (unnecessarily) to use the
Pythagoras theorem taught instead of looking properly at the problem to see that the value of x is
equal to the radius of the circle, i.e, x = 8.
The tendency to develop mind set is ‘particularly encouraged if series of problems is too narrowly
devised’. Luchin (1942) investigated this problem by inducing a set in arithmetic problems involving
the transfer of liquid between water jars of different capacities. He then interposed problems which
could be solved more satisfactorily by other routines and found that ‘set’ prevented this alternative
thinking.
The problem solving performance of pupils could be greatly improved if they are free from ‘set’ and
‘set’ can be avoided if teachers use activities which are designed to force pupils to keep their minds
alert.

(c) Conceptions of Mathematics
Conceptions of mathematics held by beginning university students are differentiated into
fragmented and cohesive (Crawford et al. 1994). Fragmented conceptions relate to descriptions of
mathematics as consisting of numbers, rules, and formulas. In these descriptions, students focus on
parts of mathematics rather than the whole subject. Also, students holding fragmented conceptions
relied more on algorithms to solve problems. Cohesive conceptions, on the other hand, are about
describing mathematics as a complex logical system that is used to understand real-life contexts and
situations related to the subject. In forming conceptions, abstract representations are used to delimit
something from and relate it to other aspects of the real world.
Contributing to the importance of conception, in particular that posed by the teacher, Ball &
McDiarmid (1990) opined
When teachers possess inaccurate information or conceive of knowledge in narrow ways, they
may pass on these ideas to their students. They may fail to challenge students’
misconceptions; they may use texts uncritically or may alter them inappropriately. Subtly,
teachers’ conception of knowledge shape their practice – the kinds of questions they ask, the
ideas they reinforce, the sort of tasks they assign (p. 2).
Mindful of comment of this nature and the result of some other studies, I embarked on some research
on preservice teachers’ conceptions of mathematics. One of such studies, Arigbabu & Mji (2005),
reported that out of 105 preservice teachers, 47 were found to hold fragmented conception of
mathematics while 58 held cohesive conception. The study further reported no statistically significant
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differences in the conceptions of mathematics with respect to gender and group (i.e. science and nonscience). A disturbing aspect of the result was that 43% of preservice mathematics teachers failed
their mathematics examinations.
In a related study, Arigbabu (2007), reported that within the study sample, 95% (i.e. just1 out of 33)
of preservice mathematics teachers who held cohesive conception of mathematics passed their
mathematics examination. This is consistent with theory, and not unexpected. It is however
surprising that even within the group of those who hold fragmented conception only 2 out of 29
mathematics teachers failed. This is contrary to expectation as those who hold fragmented
conceptions are considered, at least from theory, to only “scratch the surface” with the aim of
reproducing knowledge. The implication here is that teachers should endeavour to desist from setting
questions that only test recall of facts without application, synthesis and analysis.

(d) Contributions to Psychometry
In the course of my research, I had course to examine the psychometric properties of a number of
scales. The reason for this is to ensure the suitability of such instruments in the Nigerian environment
as wholesale transfer or application of scales that has worked in other climes is often discouraged.
The need for cross-cultural investigation of instruments have been stressed by Hui & Triandis (1985).
In one of the studies, Arigbabu (2009) established the reliability and validity of the Computer Anxiety
Scale (CAS) by computing principal component analysis with varimax rotation. Kaiser’s (1960)
criterion (eigenvalue greater than 1.0 rule) was used to determine the initial number of factors to be
retained for rotation. This was used in conjunction with an analysis of the scree plots (Fig. 9) and
percentage of variance accounted for by the factor solution An examination of the scree plot of
eigenvalues (Fig. 9) gave an indication suggestive of a two-factor solution.
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Fig. 9 Scree plot of components and eigenvalues of the correlation matrix.
The two-factor solution was thus computed and thus was found meaningful as the internal consistency
values of .88 and .70 were obtained for component1 and component 2 respectively. This result
coincides with earlier studies in other climes (Marcoulides, 1985; 1989; 1990a, b; 1991) which
identified CAS as comprising of two factors, namely: a general computer anxiety factor and an
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equipment factor. Other works on psychometry are Arigbabu et al (2006) which confirmed results
of earlier study on the science Teaching Efficacy Beliefs; and Arigbabu et al (2011) which reported
a two-factor solution for the Conceptions of Mathematics Questionnaire. (CMQ).

(e) Subject Combinations
A search through the literature revealed little or nothing on subject combinations, and particularly, its
influence on preservice mathematics teachers’ performance in Nigerian Colleges of education. Since
subject combinations stream students into various groups, students belonging to various subject
combinations can be viewed as belonging to various departments. Ramsden and Entwistle (1981)
studied the effect of academic departments on students’ approaches to studying.. On a related topic,
a lot of studies have been conducted on course offering and course taking behaviour of high school
students in science and mathematics (e.g. Davenport, et. al., 1998; Trusty, 2002; Valerie & ChowHoy, 1998). Some of these studies have looked into the link between course taking, course offering,
and academic achievement. For instance, Trusty (2002) studied the effects of high school course
taking on students’ later choice of science and mathematics, where he reported that course taking had
greater effect on men’s choice than women’s.
In another study, it was reported that taking rigorous science and mathematics courses throughout the
period of high school led to higher mathematics scores (Brody & Benbow, 1990). In terms of subject
combinations like mathematics/physics, interesting correlational studies have been conducted on
performance in the two. Most of these have reported positive correlation between performance in
mathematics and physics (e.g. Blumenthal, 1961; Cohen, Hillman, & Agne, 1978; Hudson &
McIntire, 1977; Hudson, 1989; Meltzer, 2002; Saddler & Tai, 2001). However, Arigbabu (2004)
examined preservice mathematics teachers’ examination performance over a period of three years.
Results indicated high positive correlation between performance in mathematics and the various
subjects combined with it. Also, it was found that, subject combination had a significant effect on
mathematics performance. Preservice teachers in science subject combinations generally performed
better than their non-science counterparts. In particular, the best performance was exhibited by the
Mathematics/Physics
and
Mathematics/Computer
studies
combinations
while
the
Mathematics/Primary education studies combination had the least. A disheartening finding here was
the fact that very few students graduated with mathematics/science teaching qualifications. In order
to attract more students into this much needed area in Nigeria, it was recommended that incentives
be introduced from the earliest levels of science learning.
(f) Gender-related Studies
Studies on the influence of gender on performance and the question as to whether gender difference
really manifests in mathematics achievement have remained very popular among researchers. Much
of the studies about ‘girls and mathematics’, have concentrated on “… the two perceived problems
of underachievement, and low participation after the age of 16” (Goulding, 1997, p. 137). However,
Becker & Jacobs (2001) opined that there is need for compatibility between the teachers’ way of
teaching mathematics and the way girls learn the subject.
Mr. Vice-Chancellor, due to the controversy often generated and mixed result reported by researchers
concerning gender-related issues, I embarked on a number of gender-related studies vis-For instance,
(Arigbabu & Mji 2004) reported that in South West Nigeria the gender gap in mathematics
achievement is disappearing. This is contrary to the general Nigerian stereotypical belief about males’
and females’ performance in the subject.
Results of the gender dimension of almost all of my studies on mathematics anxiety, computer
anxiety, mathematics teaching efficacy beliefs, science teaching efficacy beliefs, attitudes towards
mathematics, conceptions of mathematics, and so on point in the direction that gender gap, in
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mathematics performance and the various constructs examined, is fast disappearing. In essence, there
is research-based evidence of gender invariance.

(g) The lively mathematician
Mr Vice Chancellor, sometimes in May 1996 I started an intervention to “win souls for mathematics”
beyond the cuboid This was carried out through the quarterly publication – The Lively Mathematician.
The mission statements of the publication were :







To popularise Mathematics
To promote, stimulate and sustain interest in Mathematics
To present Mathematics concepts through fun and games
To enhance better understanding of Mathematics
To encourage and stimulate rational and abstract thinking
To propagate computer literacy

The following are excerpts from one of the editions:
R1 I am a triangle with two legs, my immediate brother is a stick that is hunch backed and my friend
is a semicircle. Who can tell what we are?
R2 Semicircle, circle, semicircle, triangle with two legs, semicircle, circle, Roman figure fifty,
triangle with two legs. What am I?
R3 There were 15 birds on a tree A hunter shot his gun once and one fifth of the birds were killed.
How many birds did remain?
BT1

The figure below is that of a square which is subdivided into smaller squares. How many
squares are there altogether?

BT2

Which is heavier? 50 kilogramms of paper or 50 kilogramms of stone.

BT3

Mathemesis and Algebraic hysteria are two diseases which Mathematicians are likely to catch.
Medical science has, however, discovered that:

i)

If a patient has mathemesis, then he is incapable of doing Mathematics

ii)

If he has algebraic hysteria but not mathemesis, then he has a fever.

iii)

If he has Mathematics but not algebraic hysteria, then he does not have a fever.

iv)

If he has a fever or is incapable of doing Mathematics, then he either mathemesis or
algebraic hysteria or both.

A patient is brought to the Mathematical Specialist hospital with a fever, but it is found that he is
capable of doing Mathematics. Which of the two diseases is he suffering from?
BT4 The figure below shows a small square within a larger square. Find the area of the small
square.
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BT5
3.

The addition set out below is in base four. Find out which symbol corresponds to 0, 1, 2, and
&

♯

@

&

@

$

-------------------------$

@

♯

$

-------------------------BT6

Can you cross out six of the nine figures in the numbers listed so that the remaining three
figures will have a sum of 20?
5

5

5

1

1

1

9

9

9

--------------------============
Some common errors made by beginners in Mathematics
Arigbabu (1996) identified the following common errors committed by beginners in mathematics.
Corrections were also suggested.
1. If x = 6 then 2x = 26
The error committed here is that of just replacing x by 6.
Note that 2x means “2 times x”.
2. (a + b)2 = a2 + b2
The error committed here is that of just removing the bracket and then putting the exponent
on each of the terms.
Note that (a + b)2 means (a + b) (a + b) i.e. squaring means multiplying a number (or
expression) by itself.
3. 5x + y = 5x + 5y
The error committed here is that of applying the law of indices wrongly. The addition in the
exponent was brought down.
Note that 5x + y means 5x multiplied by 5y i.e. 5x 5y
4. If x < 0, then x2 < 0
The error committed here is that of generalising wrongly what has been learnt in the case of
equality sign i.e =
Note that here x is a negative number. The square of a negative number is always a positive
number. All positive numbers are greater than 0.
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5. If 1 = 1 + 1 then R = R1 + R2
R R1 R2
The error committed here is that of generalising wrongly the Mathematical fact – if
1 = 1 then b = c
b
c
Note that the addition on the right hand side has to be carried out first before a single fraction
can be obtained on that side. It is only after doing this that the Mathematical fact could be
used.
6.

x
=
1__
2x + y
2+y
The error here is that of “cutting” x from the numerator and denominator.
Note that the terms in the3 denominator are added. If the terms were multiplied then x can be
“cut” from both the numerator and the denominator.

7. log 5 = log 2 + log 3
The error here is that of treating logarithm as a “unit of measurement”
Note that logarithm is a function and by law of logarithm log A + log B = log AB
8. 5√3 - √3 = 5
The error here is that of “removing” √3 from 5√3
Note that 5√3 - √3 means subtract one √3 from five √3
9. m x m x m = 3m
The error here is that of confusing multiplication with addition.
Note that m x m x m means m times m times m.
10. √3 = 1
√6
2
The error here is that of misunderstanding the concept of roots.
Note that
2x √3 ≠ √6 rather √2 x √3 = √2 x 3 = √6
Correction
1. If x = 6, then 2x = 2(6) = 12
2. (a + b)2 = (a + b) (a + b) = a2 + 2ab + b2
3. 5x + y = 5x 5y
4. If x < 0 then x is negative and so x2 > 0
5. If 1 = 1 + 1 then 1 = R2 + R1
R R1 R2
R R1 R2
and so R = R1 R2_
R 1 + R2
6. It cannot be simplified further
7. log 5 ≠ log 2 + log 3 rather
log 2 + log 3 = log (2 x 3) = log 6
8. 5√3 – √3 = (5 - 1) √3 = 4√3
9. m x m x m = m3
10. √3 = √3 = √1 = 1 = 1 x √2 = √2
√6

6

2 √2 √2

√2

2
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(h) Mathematics Anxiety
Mathematics anxiety is described as involving feelings of tension and anxiety that interfere with the
manipulation of numbers in a wide variety of ordinary life and academic situations (Richardson &
Suinn, 1972). It is a state of discomfort which occurs in response to situations involving mathematical
tasks which are perceived as threatening to self esteem (Cemen, 1987). Such feelings are shown to
lead to panic, tension, helplessness, fear, distress, shame, inability to cope, sweaty palms, nervous
stomach, difficulty in breathing, and loss of ability to concentrate (Cemen, 1987; Posamentier &
Stepelman, 1990). Teachers who have this anxiety are likely to pass it on to especially vulnerable
students (Wood, 1988; Buhlman & Young, 1982). Preservice teachers are educational leaders of
tomorrow, hence any effort made in respect of solving their mathematics anxiety problem is definitely
worthwhile. Consequently, Arigbabu (2006) investigated mathematics anxiety among prospective
teachers in Nigeria. The study revealed that while mathematics anxiety is not that pronounced among
the sample set, the non-mathematics majors exhibited statistically significant higher level of anxiety
than mathematics majors, though with low effect sizes. The slightly high level of anxiety recorded by
non-mathematics majors coincides with the views of Harper & Daane (1998) and Hembree (1990)
that mathematics anxiety was prevalent amongst preservice teachers. In another recent study,
Arigbabu, et al (2012) examined some correlates of mathematics anxiety and reported, among others,
that while conceptions about mathematics and age correlated significantly positively with
mathematics anxiety, other variables such as assertiveness, emotional intelligence, need achievement,
life satisfaction and self-esteem did not correlate with mathematics anxiety. It was also reported that
school type (single-sex or co-educational) significantly influence mathematics anxiety. Producing
teachers with considerably low level or even without mathematics anxiety should be our main
objective if we are to produce students with little or no mathematics anxiety; and eventually have an
AIDS-free mathematically literate society.

(i) ICT and Computerphobia
Infomation and Communication Technology (ICT) has no doubt transformed every aspect of human
life tremendously. Most tasks that had hitherto been considered impossible or difficult have been
made possible and easy through ICT. The application and integration of ICT into education in general
has not only been tremendous but revolutionary. In the light of this, I conducted some studies into
ICT in mathematics teaching and learning (e.g. Arigbabu, 2009; Fatade, Wessels,& Arigbabu, 2010;
Abass, Fatade, Arigbabu, & Longe 2011) The findings of the studies have contributed significantly
to the existing body of knowledge in this area.
Computer anxiety is another construct that is closely related to mathematics anxiety. It has been
reported that many individuals at the mere sight of computer exhibit some degree of nervousness.
Maurer and Simonson (1984) defined computer anxiety as “the irrational fear or apprehension felt by
an individual when using computers or considering the possibility of computer utilisation” (p. 2). To
effectively reap the benefits of computer utilisation and integration into education, teachers should
be well prepared and exhibit positive disposition towards the innovation. It is in the light of this that
Arigbabu (2006a, b) investigated computer anxiety of prospective mathematics teachers. The two
studies revealed prevalence of computer anxiety among prospective mathematics teachers. Also no
statistically significant difference was found in the computer anxiety exhibited by NCE and B.Sc(Ed)
preservice teachers. The finding of the studies led to the recommendation that conscious efforts
should be made to adequately equip teachers in training with necessary and sufficient exposure to
computer throughout their teacher preparation programme. Similarly, well-structured computer
training/appreciation programmes should be regularly organised for teachers on the field to assist
them cope with the challenges of incorporating Information and Communication Technology (ICT)
into their teaching
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(j) Attitude towards mathematics
Affect (attitudes, interests, and beliefs) towards mathematics has received considerable research
attention from mathematics educators and psychologists (e.g. Aiken, 1971; Armstrong, 1985; Koller,
Baumert, & Schnabel, 2001; Ma, 2003). Realising that students’ attitudes, beliefs, and interests in
mathematics play a role in performance, researchers have devoted a lot of effort studying these
phenomena. For example, in a study conducted in South Africa, a majority of students were found to
have a positive attitude towards mathematics. The study further revealed a positive relationship
between students’ attitude towards and the approaches they used to learn the subject (Glencross &
Mji, 1999). However, in Nigeria, it was found that students’ attitude towards science and science
teaching was negative. Further, it was reported that neither gender nor class had an influence on this
(Odunusi, 1983). In another study, Arigbabu (1994) reported that preservice teachers in his study
sample exhibited high negative attitude towards mathematics. The study further revealed that while
attitude towards mathematics was significantly influenced by year of study, it was gender invariant.
This result has far-reaching implications for all stakeholders in the teaching and learning of
mathematics.
(k) Mathematics and Science Teaching Efficacy Beliefs
Bandura (1997: 2) describes self-efficacy as “… beliefs in one’s capabilities to organize and
execute the courses of action required to produce given attainments.” He further argued that
individuals who had high self-efficacy saw themselves as capable of performing tasks as opposed to
individuals with low self-efficacy. Pajares (2003: 140) has written, “… according to Bandura, how
people behave can often be better predicted by the beliefs they hold about their capabilities, what he
calls self-efficacy beliefs … for these self-perceptions help determine what individuals do with the
knowledge and skills they have.” Czerniak (1990) corroborates this by reporting that teachers with
high self-efficacy followed inquiry-based and student centred teaching methods whereas those with
low self-efficacy followed teacher directed methods. My contribution to the body of knowledge in
mathematics teaching efficacy are well documented in Arigbabu & Oladipo (2009) and Mji &
Arigbabu (2012); while those on science teaching efficacy beliefs are reported in Arigbabu,
Oludipe, Fatade, & Owowru (2008) and Arigbabu & Oludipe (2010)

Pre-Service Teacher Education: My Reflection
Education for all, free education, universal basic education, etc are all laudable goals and
programmes. It is usually the concern of every rational and progressive government to ensure rapid
educational development as a veritable tool for economic, social, political and technological
development, this explains why the Federal government of Nigeria unequivocally stated that
Education is regarded as the most effective means of achieving rapid national development. In fact throughout
the world, countries ensure that priority is given to education in their national scheme of things. The Nigerian
government, in its resolve to address this issue has unequivocally stated (National Policy on Education, 1998,
p. 1) “… education in Nigeria is an instrument ‘par excellence’ for effecting national development” Elaborating
on this, it further pointed out:
Education shall continue to be highly rated in the national development plans because education is
the most important instrument of change; any fundamental change in the intellectual and social
outlook of any society has to be preceded by an educational revolution (p. 8).
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While it is true that education is given a pride of place by all nations, it is however, difficult to achieve set
goals (e.g. educational advancement) without the availability of competent and qualified teachers to translate
the ‘dream’ into ‘reality’. That is why countries continue to accord teacher education priority by embarking on
programmes aimed at producing teachers of high quality and calibre. In ensuring that the ‘dream’ is realised
in Nigeria, government has declared the following (National Policy on Education, 1998, p. 33):
(a) produce highly motivated, conscientious and efficient classroom teachers for all levels of our
educational system;
(b) encourage further the spirit of enquiry and creativity in teachers;
(c) help teachers to fit into social life of the community and the society at large and enhance their
commitment to national goals;
(d) provide teachers with the intellectual and professional background adequate for their assignment
and make them adaptable to changing situations;
(e) enhance teachers’ commitment to the teaching profession.

However, achieving laudable height in educational development will warrant radical and proactive
approach that can accelerate the attainment/achievement of the desired result. It is in this vein that I
consider it appropriate for government to place premium on teacher education. In essence, visible
efforts should be made to fortify pre-service teacher education and teacher preparation. It is the
products of the teacher education institutions that will help translate the good intentions of
government into reality.
In realisation of this, Mr Vice-Chancellor, it is my considered opinion that teacher
preparation/education should be further enhanced through the establishment of centres of excellence
in pedagogy. My submission here subsumes the recommendation of the 2002 National summit on
Education which proposed that the federal government should establish six pedagogical training
centres in the six geo-political zones in Nigeria. I am of the opinion that this should rather translate
into the establishment of six specialised universities of education in the six geo-political zones in
Nigeria.
Mr. Vice-Chancellor, although Ogun State has blazed the trail with the establishment of the first
specialised university of Education, my suggested model is for such institutions to be empowered to
add one more dimension to what presently obtains in TASUED. I advocate that such institutions
should also be made to run a one-year mandatory programme, similar to that of the law schools, for
all would-be teachers. In essence, one can only become a professional teacher and be legally qualified
to stand in front of students to teach after undergoing the one-year programme. The suggestion here
would involve some other logistics which is definite out of scope of this lecture but I am likely to
give a talk on it at an auspicious time.

Education For All (EFA) requires Mathematics For All (MFA)
Our vision of excellent mathematical education is based on the twin
premises that all students can learn mathematics and that all students
need to learn mathematics. It is therefore imperative that we offer
mathematics education of the very highest quality to all our children
(National Council of Educational Research and Training, NCERT,
2006, p.vi) (p. 20)
According to NCERT (2006), organized school system began well over 200 years ago in parts of the
west with the sole aim of producing educated clergymen. Only rudimentary mathematics considered
barely adequate to “determine dates of religious rituals” were taught at that time. Indeed, Astronomy
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was taught because of its usefulness in determining propitious periods for religious-rites and
activities. Also the main reason why Geometry was taught was for the “construction of sacrificial
altars and ‘havan kunds’ of various shapes and sizes”.
We have since past this era as development in science and technology continue to beckon on
mathematics vigorously and more vigorously. This has led all nations, the world over, to accord
mathematics a pride of place in the comity of school subjects. Indeed, the Indian National Policy on
education 1986 stated:
Mathematics should be visualized as the vehicle to train a child to think,
reason, analyse and to articulate logically. Apart from being a specific
subject, it should be treated as a concomitant to any subject involving
analysis and reason (NCERT, 2006, p.4).
Little wonder then, why a credit pass in mathematics has now been made a compulsory requirement
for admission, into Nigerian universities, to read any course. It is probably an unnecessary dissipation
of energy to try and convince any living soul about how important mathematics is to almost all spheres
of human endeavours. Little wonder then why Pythagoras once said that whoever is destitute of
geometry (mathematics) shall not enter my temple.
Teaching mathematics effectively requires more than a thorough mastery of the subject matter. It
also requires more than good grounding in pedagogy. In essence, to teach mathematics successfully
and effectively, the teacher will need to possess both mastery of the subject matter and pedagogy.
This is what is often referred to, in literature as content knowledge and pedagogical knowledge.

Equipping students with appropriate mathematical skills
Mr. Vice-Chancellor, as part of my contribution to the realisation of the dream of an AIDS-free,
mathematically literate society, I usually drum it into the ears of my students, particularly prospective
mathematics teacher that if they fail to teach mathematical concepts effectively, they will get punished
for it at one time or the other What I mean here is the fact that a number of the students they teach at
primary and secondary levels end up becoming tailors, carpenters, mechanics, drivers, bricklayers,
draughtmen, painter, electrician, etc. A look at the mathematics curriculum the basic education level
(primary and junior secondary) reveal that all the mathematical concepts/background such as
estimation, approximation, addition, subtraction, multiplication, division, measurement (of length,
time, weight and capacity), basic construction, etc which are very essential in all these vocations are
expected to be thoroughly covered at this level. Consequently, if the teacher fails to teach these
concept thoroughly or even fail to teach it at all, then in future all these artisans will do a very “bad”
job for him/her. For instance they may construct water or kerosene tank with faulty dimensions; draw
building plans with faulty dimensions, make wrong estimates when presenting their quotations, make
skirt or build suit that would be undersize or oversize, build houses with faulty dimensions (lengths
and angles) etc.

Challenges ahead
As we move ahead in the second decade of the new millennium a lot of challenges lie ahead for
mathematics educators, governments and parents. The mathematics teachers being prepared by
various Colleges of Education and Universities should not only be conversant with the contents of
the mathematics curricula but also have requisite pedagogic skills through which they will present
the content of the curricula to achieve the desired effect/result and thereby meet the goals and
objectives of teaching mathematics at that level. The teacher training programme of various
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institutions charged with the responsibility of producing mathematics teaches would have to be
constantly reviewed to cope with the demands of the new millennium.
The challenges posed to the classroom teachers are probably very enormous. Teaching mathematics
to students in the millennium demands not only adequate mastery of the subject but also the ability
to present it effectively. Another dimension in this present age is the fact that the students now come
to school with a lot of general and specific knowledge. Most of them are conversant with a number
of facts, which the teacher may probably not have unless he is very hardworking and current. It would
be extremely difficult for mediocre to succeed in teaching mathematics effectively to secondary
school students in the not too distant future. Many of the students come from homes where awareness
and interest in mathematics are now very high. This high level of awareness and interest is either
because of the academic status of the parents or because of the avowed commitment of most parents,
now than ever before, to ensure that their children have a proper understanding of the subject since
they realize that it is perhaps very difficult to gain admission to read a number of courses in the
Universities nowadays without at least a credit pass in mathematics. Most parents, therefore, now
employ special teachers to teach their children Mathematics and English at extra cost.
The advent of computer and the fact that most secondary school students, and even primary school
pupils are now daily exposed to the use of computers and internet facilities more than ever before
will make it very difficult if not impossible for a teacher who is not well prepared, industrious and
current to succeed in teaching effectively in the new millennium.
At this point it is important to stress the need for mathematics laboratories in our schools. Such
laboratories are meant to provide a focal point within the school for mathematical knowledge and
inspiration. It will also be possible to incorporate experiment and practice in the learning of
mathematics, and in the study of its related applications through the mathematics laboratory. It is
therefore imperative for schools to set up laboratories if the desired result is to be achieved in this
new millennium.
Another important challenge to policy makers is in the area of production and supply of textual
materials. There is no doubt that here is a very high positive correlation between availability of school
textbooks and students achievement. The textbook to be recommended for use in schools should take
due cognizance of the students background and environment. Examples and illustrations in such texts
should be drawn from the culture and environment of the students.
Finally, there is the need for government to build adequate classrooms, which are spacious and safe
in schools. Most of our public secondary schools now have populations of between 80 and 160
students in a class. This is definitely absurd as mathematics could hardly be taught effectively in such
overcrowded classrooms. The population will not only overwhelm the teacher; it will also make him
ineffective and inefficient, as he will not be able to give regular class work and exercises. Problem
solving will thus be relegated to the background: whereas it is the pivot on which the axis of
mathematics should revolve.
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Recommendations
 I hereby advocate strongly a restructuring of the mathematics teacher education programme in
favour of more mathematics subject matter dose for the pre-service teachers and would-be
mathematics educators. In essence, the mathematics pre-service teachers education programme
should be structured such that the full dose of the B.Sc (Hons) mathematics curriculum is covered
while appropriate dose of relevant pedagogy/education courses should be added to make the B.Sc
(Ed) Hons. This recommendation is also applicable to all teacher education programmes.
 Alternatively, I advocate a five-year mathematics teacher education programme. Indeed, this is
being advocated for teacher education programme generally. Within this framework, four years
would be devoted to core subject area (mathematics in this case) and pedagogical courses, while
the last one year will be for teaching practice. This will make would-be teachers well grounded in
the subject area and in the actual teaching of the subject. It should be noted, however, that
graduates of the five-year teacher education programme should be given one additional level, that
is, grade level 9 as the salary starting point.
 Postgraduate Diploma in Education (PGDE) should be redesigned to be two years full-time or
three years part-time. On the full-time programme, the first year should be devoted to teaching of
core pedagogical courses while the second year should be devoted to teaching practice
 At the primary or lower and middle basic education level, only mathematics education graduate or
NCE holders should be allowed to teach mathematics. This could be done by way of rotational
teaching. The present arrangement in public primary schools, of “Jack of all trades, master of
none”, should be jettisoned
 At the secondary level non-mathematics education graduates should not be allowed to teach
mathematics. Even mathematics graduates should only be allowed after they must have undergone
the PGDE programme.
 Mandatory Continuous Professional Development programme should be organised for
mathematics subject teachers (and indeed all subject teachers) annually. Such trainings should
provide them with modern methods and techniques of teaching mathematics including the
integration of latest IT tools into their teaching of the subject
 Government should as a matter of urgency declare a state of emergency on the teaching and
learning of mathematics. It should then go ahead to provide more funding for the National
Mathematical Centre (NMC) to prosecute its mandate effectively and efficiently.
 NMC should tremendously improve its current attention to mathematics teaching and learning at
the basic and post-basic levels (primary and secondary levels). There is a saying that 'cults which
youths are prohibited from participating in or witnessing risks eventual extinction'. The centre is
indeed on the right track by ensuring that some degree of attention is given to the teaching and
learning of mathematics at the Primary, Secondary, allbeit, as appendage to substantial attention
to the Tertiary levels. I have often heard people criticise the foray of the centre into Mathematics
education below tertiary level, It is sheer shortsightedness! How else can we ensure and assure
availability of 'raw materials' for the 'production' of the research mathematicians those critics
expect the Centre to focus on?
 Mathematics should be taught in context. Students’ norms and cultures should be integrated into
what is taught in the classroom. The mathematics taught in the classroom (the cuboid) should be
related to their everyday life experiences and their environment (outside the cuboid).
 At the tertiary level, the prescription of the national policy on education that “all teachers in the
tertiary institutions shall be encouraged to undergo training in the methods and techniques of
teaching” (National policy on education, 1998, p. 32) should be vigorously pursued. Indeed, the
phrase SHALL BE ENCOURAGED TO should change to MUST.
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 The federal and state governments should ensure that all schools are provided with well equipped
mathematics laboratory to make mathematics easier to appreciate and further enhance teaching and learning
 Mathematics teachers should engage students in problem solving activities and also encourage their
students to do same.

 Overcrowded classrooms should be avoided for effective teaching and learning of mathematics. I
recommend a maximum ratio of 1 teacher to 30 students

 Appropriate IT tools should be used to make teaching more effective and enhance students’
learning
 In the universities ( and tertiary institution generally), some mathematics educators should also be
employed into the mathematics department to enhance better synergy and superb collaboration
which will improve the quality of students produced.
 Remarkable improvement of teaching facilities, infrastructure and equipment in our schools should
be vigorously pursued
 Mass flight of mathematics teachers from teaching should be checked through adequate incentives.
It is indeed worrisome that a number of old teachers are leaving the system due to retirement,
meanwhile many of the newly produced mathematics and mathematics education graduates are
opting for jobs outside teaching
 The postgraduate programme, MSc (Ed) programme should have 50% Pedagogy and 50% M.Sc
level mathematics courses
 The National Mathematical Centre should embark on capacity building workshops for teachers
from primary to tertiary level
 Teachers should work on assisting students to develop positive attitude towards mathematics
 Novice mathematics teachers should be made to go through mentorship under able and
experienced mathematics teachers and educators
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My reflections
My interest in Pure Mathematics and particularly Commutative Algebra dates back to my first contact
with the course “Abstract Algebra” in 1981 when a lady Miss Adetola demystified the course through
her style of presentation. Since then I came to love Algebra and have ever since then enjoyed learning
and teaching various areas of algebra.
After my NCE at the then Ogun State College of Education, I taught briefly at Ilushin Grammar
School (Mr Vice Chancellor’s Alma mater, in his hometown, Ilushin) and later proceeded to the
University of Lagos. I was actually offered admission to read Mathematics-with-Computer Science.
The course, at that time was only available in the faculty of education. The confusion that arose as a
result of improper guidance made me to register for 52 units when all my colleagues registered for
30 to 36 units. I even overshot the maximum 40 units by 12. I registered for all 200L Mathematics
course, all the 200L Computer Science courses and all the 200L education courses prescribed I
remembered the exclamation of Prof Uwadia (then Mr. Uwadia), of the Computer Science
department, when I took my registration form to him for signature. He said “52 units! My friend you
must have a very bad course adviser”. My friends then always refer to me as a student of two faculties
(Education and Science), and three departments – (Curriculum Studies, Mathematics and Computer
Science). Though, I paid dearly for this “confusion” and lack of proper understanding of the
implications of workload. I experienced clashes on the lecture time-table as well as examination
time-table. There were two courses in education which I was unable to attend their lectures because
it clashed with two Computer Science courses – Computer Architecture and Fortran programming.
The more serious backlash was the day I had to write examination in four courses as opposed to the
maximum three officially provided for each “normal” student in the entire University. There was an
overlap of one computer science course with one education course. Even Late Professor A. O.
Kalejaiye, my course adviser could not accommodate all my results on the templates for processing
results from my second year through to final year in the University. Notwithstanding these
experiences, I still took courses in Computer Science throughout my sojourn in the University. It is
also important to mention that, during my undergraduate programme, I had the opportunity to be
taught Differential Equations by the most popular Mathematician in Nigeria at that time, Late Prof
Chike Obi.

On completion of my First Degree, I approached Late Prof. (then Dr) A. B. Sofoluwe of Computer
Science department and I intimated him of my wish to put in for M.Sc. Computer Science. He said
the department would still insist that I register for PGD computer first. I reminded him that I had
already taken all these courses with the B.Sc. (Hons) Computer Science students. He saw reason with
me but said mine was a peculiar case which the University does not make provision for.
Eventually, I applied for my M.Sc. Mathematics in the University (Unilag). I had a very wonderful
experience with further sharpening of my pure Mathematics knowledge particularly in Commutative
Algebra, Functional Analysis, Complex Analysis, Measure and integration theory General topology
and Algebraic topology. I must at this stage appreciate all those who contributed to my successful
postgraduate sojourn in the department of Mathematics, University of Lagos, most especially Prof.
M.A. Kenku, Prof. (then Dr.) D.I. Adu, Prof. (then Dr.) A. Adepoju and Prof.(then Dr.) S.O Ajala
(my supervisor). I finished my M.Sc. Mathematics programme in 1988.
Mr. Vice-Chancellor, I joined the services of the then Ogun State College of Education on 6th March
1989. That same year, the National Mathematical Centre was established by the Federal Government.
Accidentally, I came across the first foundation postgraduate course in Algebra organised by the
Centre. It then became a regular ritual for me to attend all foundation postgraduate courses in Pure
Mathematics organised by the Centre. Through the programme, eminent Mathematicians were
invited to put us through various aspects of Mathematics. Some of these were Prof. Michael
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Hazewinkel, Prof. Kneppers, Prof. Rene Schoof, Dr. Van Arkel, Prof. Saliou Toure, Prof. Daouda
Sangare, Prof. Henri Dichi, etc. In 1991, the Centre selected me along with nine others for the special
research-oriented course in Commutative Algebra and Harmonic Analysis. Through this programme,
I was attached to Prof. Daouda Sangare to work on the theory of filtrations in Commutative Algebra.
The June 12 crisis of 1993 and subsequent fallout in 1994 and 1995 disrupted the follow-up activities
mapped out by the Centre in respect of this programme.
Mr. Vice-Chancellor, it will interest you to note that the “confusion” I referred to during my
undergraduate programme (belonging to three departments, two faculties) went on to later influence
my academic career and culminated in making me who I am today. In particular, the sound
knowledge of Computer Science I had (at Unilag) later helped me to positively impact on the ICT
policy and programme of TASUED when I became the pioneer Director of ICT.
In 2001, I was offered admission to read Commutative Algebra at the University of South Africa.
After over one year research, through fate and providence, I got attracted to a centre specially created
and funded by Carnegie Corporation of New York – The Centre for the improvement of Mathematics,
Science and Technology, Education (CIMSTE), in the faculty of Science, Engineering and
Technology. I eventually ended up being the first to earn a Ph.D on full-time basis, in Mathematics,
Science and Technology Education (MST) with specialisation in Mathematics Education Today, I
am the first Professor of Mathematics Education in the first University of Education in Nigeria.
Alhamudulillah!
I must say my experience at CIMSTE was wonderful, stimulating and rewarding academically and
socially. I cannot but remember some members of the “team”, Prof. Dianne Grayson (The Head),
Dr. Jeanne Kriek, Dr. Gerit Stols, Ignatius Ntate (Administrative Secretary), Dr. Mapula Ngoepe (my
office mate) and Prof. Andile Mji (my Promoter). These personalities individually and collectively
made my academic, social and research voyage to Pretoria, South Africa eventful, remarkable,
fulfilling and rewarding.
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As I wrap up this lecture, I would want to say, too, that mathematics and mathematics teaching has
become so much part of me that I will certainly feel a sense of loss if I live a day without learning,
using or teaching mathematics. Indeed, I pledge to remain restive until we have a truly AIDS-FREE,
MATHEMATICALLY LITERATE SOCIETY
Mr Vice Chancellor, Distinguished Ladies and Gentlemen,
THIS IS MY STORY,
THIS IS MY SONG; AND INDEED,
THIS IS MY INAUGURAL LECTURE.
I thank you all most sincerely.
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