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PREFACE

The teacher who is to direct learning of Math-
ematics effectively requires thorough knowledge of
subject matter - both traditional and modern Math-
ematics. She/he must understand how pupils learn
Mathematics and how numerous techniques and de-
vices can be used for promoting learning. To capture
pupils interest and to help them acquire the neces-
sary skills is the first concern of the Mathematics
teacher. Change in Mathematics curricula raised fur-
ther demands on the teacher. The key to developing
into the type of Mathematics teacher who can em-
power students with the love and understanding of
Mathematics is to continually explore ways that lead
to sustainable changes in both thinking and class-
room practice.

This book is designed to help teachers in promoting
effective teaching-learning process in Mathematics.
Those, whose task is to direct or carry on the actual
class-room instruction would be concerned not only with
the general consideration of the curriculum, but also
with many instructional problems arising from the sub-
ject matter itself and with the specific difficulties which
the students often encounter in the study of Mathemat-
ics. This book does cater to this problem of teachers.
Great teachers are not born, they are made. Just as the
most talented musicians or artists become great by re-
flecting on their art, beginning teachers become accom-
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CHAPTER - 1

HISTORY OF MATHEMATICIANS AND
MATHEMATICS

“Mathematics is the mirror of civilization”. There is
no exaggeration in this saying because history of math-
ematics is the history of civilization. Mathematics repre-
sents a high level of abstraction attained by the human
mind. The historical back ground of development se-
quence of mathematics has been found in the studies
and research of tribal language and extinct language re-
lated to them.

The history of mathematics depicts the different
stages in the development of mathematics through out
the ages. It shows that mathematics has been developed
in the frame work of well developed urban civilizations
and well organized economic conditions.

In India mathematics has its roots in vedic literature
which is nearly 4000 years old. In ancient age,
Babylonian, Egyptian and Greek Civilization contributed
to a great extent in the development of mathematics. In
comparison to middle age, mathematics developed more
rapidly in ancient and modern age.
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In ancient times man used various methods to count.
[t is believed that lines traced on the ground, cuts in the
trees, pebbles, notches and fingers etc, were used to
count. The notation system developed differently in dif-
ferent countries. The Babylonians used wedge shaped
symbols. A vertical wedge 'V’ stood for number one.
The ten was represented by ‘L’ and hundred by ‘VL'.

The roman system of notation might have developed
by tracing a vertical line for one, two lines for two and
three lines for three. V probably represented the five in
the form of whole hand. The line before and after the
symbol "V’ were taken to represent a number smaller by
one and greater by one respectively. The symbol X per-
haps was taken as the combination of two fives. Thus
the roman system of notation took the form as I, II, III,
IV, V, VI, VII, VIII, IX, X and so on.

The Concept of Zero

The invention of zero is the most valuable contribu-
tion of ancient Indian thinkers to mathematics. If zero
and decimal system were not invented it was not pos-
sible to present and write the large numbers.

Exactly it is not known, when zero was invented
and who invented it. But, there are various examples
of its use in vedic period. The progress of mathemat-
ics and science is possible due to the invention of zero.
In ancient India the terms used to describe zero in-
cluded Pujyam, Shunyam. Bindu the concept of a void
or blank was termed as shukla and shubra. The Arabs
refer to the zero as siphra or sifr from which we have
the English term Chiper or Cipher. In English the term
cipher connotes zero or any Arabic numeral. Thus it is
evident that the term cipher is derived from the Arabic

sifr which in turn is quite close the Sanskrit term
Subhra.
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Contribution of Mathematicians

The world has produced a galaxy of mathematicians
in its past history and in our present days a number of
such persons exist who have contributed one thing or
the other in this field of knowledge.

_ Arya Bhatta (476 A.D.)

Arva Batta was born at Pataliputra near Patna in
Bihar about 476 A.D.. He mentioned his own date of
birth, in his book “Arya Bhatia” dealing with astronomy
and mathematics.

He gave the idea of representing unknown quantities
with letters. The digits from 1 to 25 are represented by
the first 25 letters for example, Ka (keA) means 1, Kha

| (Ke) means 2 and soO O1. Where as De, Dee F...etc. rep-
) resented 10°, 107, 102, 10°... and so on.

In his book he had given 121 sholkas divided into
four parts (i) Gati—Paadika (ii) Ganit— Paadika, (iii)
Kaal Kriyapad and (iv) Ga— Pad. He was the first per-
son to present Arithmetic, Algebra and Geometry in his
astrological calculations. He suggested numerous rules.
Besides this he gave the idea of decimal system, proper-
ties of similar triangle, method of finding sum of
squares and cubes of natural number and Pythagoras

theorem.
- To sum up Arya Bhatta is really one of the greatest
genius of his time in the field of mathematics and as-

tronomy.
Brahma Gupta (628 A.D.)

Brahma Gupta was born in 628 A.D. at Punjab. His
father was Vishnu Gupta, he lived at ujjain and worked

in great astrological laboratory of Seventh Century estab-
lished at Ujjain. He wrote his first book Brahm-sphuta

Siddhantha, which contains great knowledge of arith-
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algebra to astronomy.
Mahaviracharya (850 A.D.)
Mahavirachaya was the follower of Jain religion.
Very few literature is available about his life history.
It is assumed that he was born in about 850 A.D. in
Mysore. He is known for his famous book ‘Ganita
Saar Sangrah’, “Shatrinshika’ and ‘Jyotish Patal’. The
book ‘Ganita Saar Sangrah’ has been translated into
English by Dr. E. Smith. According to Smith, the
analysis of oral and written questions on trigonometry
given by Mahaviracharya is far superior to that given

by Brahmagupta and Bhaskara.
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with conversion of rectangles into squares and vice-
versa, of circles into squares and vice-versa. He has also
given details of various kinds of triangles. He consid-
ered mathematics to be the most useful subject that is
used in all fields of knowledge. He also studied the dif-
ferent properties of ellipse. :
Sridharacharya (850 A.D.)

Sridharacharya was a follower of Shaiva religion and
later changed over to Jainism. He was born in about 850
A.D Thus, he was contemporary to Mahaviracharya. He
also belonged to Mysore. In his childhood he was a
scholar of Sanskrit. Later on he studied mathematics and
wrote the books ‘Nev-Shatika’, ‘Trin-Shatika’, Paati-
Ganita’ and ‘Beej-Ganita’. His works include treatise on -
square root, cube root, fractions, compound practice,
progressions, areas and interest.

His ‘book ‘Pati Ganita” has been translated into Ara-
bian language entitled as ‘Sarala Tarabt’.

Arya Bhata-II (950 A.D.)

Aryabhata II was born in Maharastra in 950 A.D. He
complied a book ‘Maha Arya Sidhanta’. In this book the
operations of arithmetic and solution of linear indetermi-
nate equations (Kutak) has been explained. He has also

dealt with surface and volume of sphere to a great ex- - =

tent of correctness. He has given the value of pie () -
22/7, which has been accepted by all.

 Bhaskaracharya-II (1114 A.D.)

In the history of Indian mathematics, the name of
Bhaskaracharya II is commonly taken along with no-
table mathematician Aryabhatta I. He was born in
1114 A.D. at some place near Bijapur in Hyderabad.
His father was a learned man in Vedas and Shastras.
Bhaskaracharya has a very keen interest in Astrol-
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tragic story behind the naming of the book.

“Bhaskara, who was an astrologer as well as a math-
tious day, hour and

ematician, has discovered the propl ) .
moment for the marriage of his daughter Lllav_atx. A{ly
other time was prophesied as being sure to bring mis-
fortune. For knowing the actual good time, a cup with a
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thin needle hole was put swimmin
full of water. While the bride was watching the cup,

whose sinking would mark the proper moment, a pearl
dropped from her head dress and stopped the hole in
the cup. The lucky moment passed without sinking the
cup. Thus, Lilavati remained unmarried. Bhaskara con-
soled her daughter and in compensation promised her
that he would give her name to a book which should
last until the latest time.”

In this book ‘Lilavati’, questions have been composed
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plied by zero equals to zero or a.0=0, powers of zero
are one, He gave the idea of infinity by dividing a num-

ber by zero. i.e, 1/0=co.
He also gave many important formulas for measure-

ment, example.
Volume of sphere = Area of sphere x 1/6 of its di-

amcter.

His book ‘Beej Ganita’ is a book on Algebra. In this
book he discussed directed numbers, the negatives being
designated as debt or loss and being indicated by a dot
over each number and usual rules and formula being
stated correctly. He dismissed the imaginary numbers

with the statement.
“There is no square root of negative quantity for it is

not a square.”

In ‘Sidhanta Shiromani’, he dealt with astronomy
and has asserted the sphericity of the earth.

He also gave proof of Pythagoras theorem. He gave
a method of deducting new sets of solutions of X* + 1=
Y? from one set found by ‘trial. His works on equation is
certainly the finest contribution in the theory of numbers
before Lagrange. So his place is very high in the domain
of mathematicians. In a Journal of Royal Society, Dr.
Stopwood has remarked, “we must acknowledge the
intimate capabilities of Bhaskaracharya."

He also had the knowledge of gravitational power of
earth. He has mentioned it in one of his books.

Modern Age (After 180 A.D.)

In 19th century Nrisingh Bapu Dev Shashtri and
Sudhakar Dwivedi were the eminent Indian mathemati-
cians Dev Shashtri compiled a book on Indian and west-
ern mathematics. Sudhakar Dwivedi wrote many books

in a very interesting manner. It includes notation, the
operations with integers and fractions, the rule of three
interest, series, most common commercial rules allega:
tion, permutations, mensuration and simple alf;rebra It
also includes rules related to zero viz. a+0 = 0, a muiti—
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His first research paper on ‘Elliptical functions and
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ihe extors in the works of eminent French Mathematician

Lebesgue.

He remained in European countries for about five
years. He was very popular among students and teach-
ers of Cambridge University. After returning from Eu-
rope, he was appointed as Professor of Mathematics at
Allahabad University. He died on 9th March, 1935 at
Agra after attending the meeting of University council.
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assed the high school examination at the age of 16

from Town High School Kumbakonam.

an was interested in mathematical studies
f education. He entertained his
d formula and the square root
| place. Thus, he sur-

Ramanuj
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of two to any number of decima
prised his teachers.

His greatest contribution to the world of mathematics
was in the field of theory of numbers. In fact he had a
very original and intuitive approach to numbers. He re-
membered the idiosyncrasies of every of the first ten
thousand integers to an extent that each one of them
became his personal friend. While doing the research
work with Professor Hardy, a great mathematician of
England, he invented many remarkable and interesting
facts about numbers.

When he was ill in England, Prof.Hardy went to see
him. While talking with him Prof.Hardy said that he
came by a taxi which number was 1729. It is a bad
number because it is divisible by 13 and 19.

1729=7x13x19

Ramanujan said "N0', it is a very interesting num-
ber." It is that smallest number which- can be presented
in the form of sum of two cubes in two ways.

1729=12+1=10°+9

Prof. Hardy became very happy with this answer
and remarked about his work on numbers.

Ramanujan studied the highly composite numbers,
their structure; distribution and special forms. He pre-
sented many statements about numbers. For example, he

made the statement that every even integer greater than
two is the sum of two primes. Thus, 4 is the sum of
two primes 1 and 3, 6 is the sum of two primes 3 and 3
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It may be easily verified that there are no other ways
of p\lrtiti.cmin\; the above numbers, if we do not wish to
use fractional numbers. Although this problem of parti-

sumber into its competent integers has
It but he developed a formula

$=4+0=3+1=2427

tioning any I
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that is valid for any number.

He also contributed in the field of higher geometric
series and continued fractions. He found quite a number
of results in the fields of definite integrals and elliptic
functions. He also investigated about divergent series.

He was honoured by England in 1918 by electing
him as Fellow of Royal Society. When he returned to
India Prof. GH. Hardy remarked, “Ramanujan is return-
ing to India as the greatest mathematician India has
ever produced. I hope his country will give him a befit-
tmg reception”. Although he could not get honour in
India for which he deserved in his life, every Indian is
proud of this great genius of the country.

ear]th:ti:;e; hand of death snatched him away too
cary at ge of only 37 in 1920. But the name and

tribution of 'lhls great Indian mathematician will re-
main immortal in the world of mathematics
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Eminent Mathematicians of Western Countries

There is a long list of mathematicians whose dedica-
tion and sustained work put mathematics at present
height. Some of them have become immortal because of
their remarkable contribution to mathematics. They will
be remembered by mankind for all times to come and
the world will remain indebted to them for their great
contributions.

/Pythagoras (580-568 B.C.)

The exact date and place of birth of this great math-
ematician are unknown. Some evidences indicate that he
was born between 580 and 568 B.C. It is generally be-
lieved that Pythagoras came from the Island of Samos
belonging to Joian colony of Greeks planted on western
shore and Island of Asia Minor. But, there is no doubt
that he lived in Greece at the time of dawn of the

golden age.

Pythagoras was the pupil of great mathematician
Thales (640 B.C - 550 B.C) After studying under his
great teacher he travelled to Egypt to gather knowledge.
Possibly he may even have come to India. He settled in
Crotona, a Greek town in South Italy, where he gath-
ered a group of wealthy persons and founded the broth-
erhood of the Pythagoreans. He used to deliver lectures
which were so great, that they willingly formed them-
selves into a society called ‘order of Pythagoreans’. This
influence was more religious than political. They bound
themselves with an oath that they would not reveal the
secrets and teaching of the school. A “star’ shaped penta-
gram was the distrinctive badge of brotherhood. His
brotherhood has ever since served as a model for all
secret societies in Europe and America. Pythagorean
Philosophy placed great importance on the idea of the
infinite and taught the doctrine of transmigration of
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which all objects, we see are ma‘de g the ra f)ga reamy.
He identified ‘one” with the pomt,’ tu.ro wit th-e line,
three’ with the surface and ‘four” with the sghd. He
attributed various numbers and form o physwfa! ele-
ments. For example, ‘five’ is the cause of colour, “six’ of
cold, “seven’ of health and ‘eight” of love. Another, kind
of problem which interested Pythagoras was ‘applica-
tion-of areas’. He introduced the term ‘ellipse’, ‘pa-
rabola’ and ‘hyperbola’. He made substantial progress in
the theoretical side of arithmetic and algebra. He also
studied various types of progression - arithmetic, geo-

metric and harmonic.

He is also credited for inventing the musical science
or the harmonic canon. He is said to have discovered the
-harmonical progression in the notes of musical scale, by
finding the relation between the length of a string and
the pitch of vibrating notes. He seems to have held that
the intervals between the heavenly bodies were deter-
mined by the laws of musica] harmony and hence arise
the doctrine of the harmony of the spheres. He had great
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interest in the properties of numbers. He devoted con-
siderable attention to the study of areas, volumes, pro-
portions and solids. The followers of Pythagoras tended
to attribute their own works to their master. They pre-
served the teaching of their master and simplified his
discoveries. Many great scholars of the time like Plato
and Zeno studied under the Pythagoreans.

The Pythagoreans made substantial progress in the
theoretical side of arithmetic and algebra. They had a
geometrical equivalent for our method of solving
quardratic equations. Aristotle has remarked, “The
Pythagoreans first applied themselves to mathematics, a
science, which they improved and penetrated with it,
they fancied that the principles of mathematics were the
principles of all things.”

Pythagoras died in 500 B.C away from his country in
exile for political reasons but very soon world realized
his greatness. Later on government of Italy erected his
statue in Rome to pay honour to ‘the wisest and bravest
of the Greeks'.

Plato (427-347 B.C.)

The great philosopher, political thinker, mathemati-
cian, social reformer and educationist Plato was born in
427 B.C in Athens. At the age of 20, he came in contact
of another great philosopher of Athens, Socrates and
had studied for eight year under his guidance. Plato
exerted a great influence on mathematics by founding
an academy in Athens. He contributed to mathematics
in general and geometry in particular. It is evident from
many mathematical illustrations in his books. He was so
enthusiastic and influenced by mathematics that he has
put an inscription on his lecture room of academy
which read as “Let no one destitute of Geometry enter

my doors”.
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Fuclid, a well known name to every student of

atics has the distinction of being, the only man
mathematical knowledge of his
times. Nothing can be said with t‘url.'linly a‘h()ul'lhe‘liﬁ;
history of Euclid. Most possibly, he is an Egyptian and
not a Greek. But who he was has very little importance
in comparison to his contribution o gco.mctry. I"tolcmy,
the successor of Alexander of Macedonia, the first con-
queror of the world established a university at Alexan-
dria, a city which as the meeting place of Greceks, Jews
and Arbs. Euclid worked as a teacher to this university
for about 30 vears. The ancient mathematics was per-
fected and treasured in the library of this university and
other libraries of the city.

Euclid wrote several books. His most important
work is ‘Element’ a collection of thirteen books.

In Euclid’s books the concepts were defined at the
beginning, then postulates were stated and also those
generally accepted hypothesis which we call axioms
but which Euclid called. “Common notions”. His ‘Ele-
ments’ began with with construction problems. Al-
though his work lacked motivation, yet it has been
the most widely used text that the world has ever
produced. The popularity of Euclid’s Elements is evi-
denceq by the fact that it was translated from Greeks
to various other languages. Many other writings of

EUC]ld IllClUdC‘d l“s deahng Wlt]l astr ()]I()]lly, music
all(j ()])“CS.
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Napier (1550 A.D.—1617 A.D.)

John Napier belonged to noble Scottish family. He
acquired great reputation as an inventor. He made a sort
of chart-arithmetic in which digit moved rooks and bish-
ops on board. He propounded the binary system of writ-
ing, the numbers as against decimal system.

In 1950 A.D., Napier discovered Logarithm - a de-
vice which replaces multiplication by addition. He pre-
pared the tables of logarithm which proved very practi-
cal in other branches of mathematics and sciences. The
preparation of tables of logarithm was a life -long task.
He dedicated 25 years in preparing the tables and then
it could be published. All this was done before either
the theory of indices or differential calculus had been
invented. Napier's treatment of the subject shows inti-
mate knowledge of correspondence between arithmetical
and geometrical progression. He was also a geometer
and devised new methods in spherical astronomy.

Gauss (1777 A.D.—1855 A.D.)

The great German mathematician Karl Fredrick
Gauss was born in a poor family. His father was a ma-
son labourer and wanted to make his son like him. But
his mother was very aspirant of her son. Once she
asked to a friend of Gauss, “what is your view about
the future of Gauss?” He replied at once, ‘greatest math-
ematician of Europe’ and undoubtedly he was quite
right.

The marvelous aptitude of Gauss for calculation at
early age attracted the attention of his teachers who
brought him under the notice of Charles Williams, Duke
of Brunswick (Germany). The Duke (King) undertook to
educate this brilliant boy and sent him to the collegium
Corolinum. He had a high aptitude in mathematics as
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vature and conditions for one surface t}w t{t another. The
method of ‘least squares’ which 1is mdlspensab‘]e at
present was invented by Gauss. In 1‘.?09, he published
his famous book ‘Theory of Motion of heavenly bodies
besides revolving round the sun in conic section’. He
also made many \sigmﬁcant advances in Geometry.
Gauss is usually rated with Archimedes and Newton
as one of the three great mathematidans. Kronecker said
of him that “almost everything which the mathematics
of our country has brought forth in the way of original
scientific ideas is connected with the name of Gauss.”
Meaning And Nature of Mathematics

Mathematics plays a vital role in the day to day life.
.It is a very important subject. Therefore before in-lpart-
Ing and transmitting its knowledge it is necessary to
understand ‘what is mathematics? What is its nature
etc? There are various definitions of mathematics. The
‘irng; ;x;a‘t?emat{cls has begn interpreted and explained in
g ,-?15-" aﬂ?emahcs deals with the quantitative
f ationships as well as with problems involv-
Ing space and form. It enables man to study various

History of Mathematicians and Mathematics 27

phenomenon in space and establish different type of re-
lationship between them. There fore it may be con-
cluded that mathematics is the enumerative and calcula-
tive part of human life and knowledge. It helps the per-
son to give an exact interpretation to his ideas and to
reach on certain conclusion.

Definitions of Mathematics

In Oriya mathematics means ‘GANITA’ meaning Sci-
ence of Calculation. According to Oxford dictionary -
“Mathematics is the Science of measurement, quantity
and magnitude”.

According to Webster’s dictionary “Mathematics is
the science of number and operations like inter relations,
combinations, generalizations and abstraction and of
space, configurations and generalizations.”

In the words of Bertrand Russel “Mathematics may be
defined as the subject in which we never know what we
are talking about nor whether what we are saying is

true .

According to Prof. Voss. “Our entire civilization de-
pending on the intellectual penetration and utilization of
nature has its real foundation in the mathematical sci-
ence”.

According to Locke “Mathematics is a way to settle
in the mind of children a habit of reasoning”.

On the basis of above definition it can be concluded

that.

* Mathematics is the science of space and number.

* Mathematics is the science of calculation.

. Mathematics is the science of measurement, quan-
tity and magnitude.

. Mathematics is a systematized, organized and ex-

act branch of science.
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¢ The progress of a nation depends upon the
progress of mathematics.
¢+ It is uscful in budgeting.
¢+ It is correlated with other subject.

So mathematics occupies a prominent place in our
life . That is why its study is indispensable for us.

Nature of Mathematics

Mathematics is the gate way of all sciences. In school
those subject which are included in the curriculum must
have certain aims and objectives on the basis of which
its nature is decided. Mathematics holds a strong and
unbreakable position as compared to other school sub:
ject. Mathematical predications are almost accurate and
hundred percent true. The nature of Mathematics is en-
listed as follows.
¢ Mathematics is an exact science. Mathematical

knowledge is always clear, logical and systematic
and that may be understood easily.

+ It is the science of space, numbers, magnitude
and measurement.

¢ Mathematics involves conversion of abstract con-
cepts into concrete form.

¢ It is the science of logical reasoning.

It helps the man to give exact interpretation to his
ideas and conclusion.

¢ Mathematics propositions are based on postulates
and axioms from our observations. In physical
and social environment we form certain intuitive
ideas or notions called postulates and axioms.

. It convert abstract phenomenon into concrete.

Thus abstract concepts may be explained and un-
derstood with the help of mathematics.
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o s related with each .’15pcc"l of human life,
¢ \lathematical an\'lﬂ_iﬁ_" is developed by our Mathematics. The teaching of mathematics is therefore
conse organs therefore it 18 exact and reliable, guided by this utilitarian aim.
e The knowledge of Mathematics remains same jp, According to Roger Bacon- "Mathematics is the gate
the whole universe, every where and every time and key to all sciences.” Our whole universe is charged
It is not changeable. ' with mathematics. Every occupation in this world re-
o+ The knowledge of mathematics has no doubt, | quires mathematics at every state. We need mathematics
srovides clear and exact response like yes - Ut in order to adjust our expenditure to Income. According
AR Y€s or no, to Kent- "A Science is exact only in so far as it uses
right or wrong. .
© Ives inducti d deducti mathematics”.
¢ ftimvolves uctive anc e uctive reasoning and So mathematics is responsible for giving us a system,
can generalize universally. o ; ipere !
. . organization and essential abilities for leading a success-
¢ It helps in self evaluation. ful life. We shall remain too much handicapped in our
Values of Teaching Mathematics life in case we remain ignorant of mathematics.
Mathematics is considered as father of all sciences It B. Social value
helps the students in achieving the educational go'als The change in the social structure with regards to
and Obleft}\'es. The importance of mathematics can b modern facilities like mode of transport, means of com-
gxixf-:ssed in the form of values. It has a practical val N munication and progress in the field of sciences and
In life. So it is called the Practical cultural scj ue technology is due to mathematics only. Ideal education
from the personal I science, Apart . . . v
social Iif pe life mathematics has an importance i is that which helps to make a child a qualified and use-
ary val & :éathematjcs has cultural value and dis 'Ctl?‘m . ful citizen of society from the beginning.
V value also. Brieflv . ciplin- )
rived through &B”Eﬂ)f .the fOHowmg values can bepde Napoleon has accepted the social value of mathemat-
A, Utiliy 'g e teaching of mathematics, ) ics and said, “The progress and improvement of math-
ttarian Value ematics are linked to the prosperity of the state”.
In this way mathematics plays an important role in
not only understanding the progress of society but also

to develop the society. At present our social structure

and theories of applicati P
mathemat ons. Principles (
pects of |j A Cs are applied in A: . i
. life Thmkmg and reasiphed in different as- { seems to be so scientific and systematic and its credit
goes to mathematics. In its deficiency, the entire social

'ning is very much
' system will be disturbed.

s . £ ; C. Cultural Value
uch as Engineeriny p ulin other branches f sci s , _
g Ph Of science The culture of every nation or society has its unique
characteristics. It has its own importance. Each nation or

society reflects its culture by its living standards, rituals,
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and way of living as a result of which it also effects our
philosophy of life. Hence mathematics plays a vital role
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For the lover of mathematics, there is all beauty, art,
music and fineness in this subject. One finds a huge
asure after getting success in the solution
It is the reason why
dess for

treasure of ple
of a mathematics problem.
Pythagorus sacrificed hundred oxen to the God
celebrating his discovery of the theorem that goes by his
name. In the same way, Archimedes had also forgotten
his nakedness after discovering his principle. Just imag-
ine the fecling of ownership and selfconfidence, when
one gets success after a long struggle with a mathemat-
ics problem. Specially when the answer tallies with the
answer given in the book every student feels maximum
satisfaction and derives the greatest pleasure.

There is no exaggeration in saying that mathematics
is the creator as well as the nourisher and saviour of all
the arts. What we enjoy in the arts like drawing, paint-
ing, architecture, music or dance etc is all due to math-
ematics. Mathematics regularity, symmetry, order and
arrangement play a leading part in beautifying and or-
ganizing the work of these arts. Even the poetry is not
enjoyable without mathematics. Music is nothing but the
mathematically organized sound. All the musical instru-
ments Harmonium, Drums, table, Flute, Guitar, Sitar,
Violen etc are played on the set rules of mathematics.
Therefore, Leibnitz is right when he says, “Music is a
modern hidden exercise in Arithmetic of a mind uncon-
scious of dealing with numbers”.

In dancing, too one has to take care of mathematics
in taking steps and responding to the tunes. Moreover,
the secret of the beauty of a garden, an ornament or a
flowering pot lies in the hands of the arrangement made
with the help of mathematics. In brief we can say that
secret of the beauty no matter whatever, lies in regular-
ity, precision symmetry, order and arrangement and it
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re enriched. It is rather impossible to acquire such
ocean of knowledge in one’s life. Therefore the impor-
tant thing is not to acquire knowledge but to learn
how to acquire it. In other words we should aim to
acquire the power of acquiring knowledge. Moreover
the knowledge is useful only when we know how to
use or 2pply it in solving our problems. The man who
has a vast storage of knowledge but cannot use it at
the proper time is like a donkey who is loaded
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trains an individual in the scientific method of reasoning
and thinking. First of all the problim s studied and
analysed to know what is given and wlat 15 to te found
out. Then all the relevant facts and technigues concerm-
ing the solution of problem are collected. All of these
facts and techniques are carefully analysed znd sorted
out for choosing the most suitable ones. Now with the
help of the chosen technique or sorted facts one rizs &0
reach on some conclusion. The derived conclusions z
again verified and accepted only when they prove =
in the like-wise situations. Therefore, the problems
mathematics give enough opportunities for the trzinin
of the thought process and developing the facultizs of
the mind. Mathematics emphasizes originzlity than
mere reproduction and appeals more to the rezsoning
power than to memory. It increases our power of con-
centration, reasoning and discrimination and thus helps
in developing our mental powers. As Plato observes,
“Mathematics is the subject which provides an opportu-
nity for the training of the mind.”
F. Disciplinary Value
Mathematics does not only help in developing and
controlling the faculties of an individual, it also eguips
him with proper intellect, reasoning and seriousness
needed to lead a responsible life. That is why 2 mind
trained through the study mathematics is more capable
of leading a well disciplined life. Study of mathematics
is helpful in having constructive discipline. Every stu-
dent of mathematics is habitual to think properly with-
out any unnecessary biases and prejudices. He can dis-
criminate what is good and what is bad, therefore, he
does not take decisions through his emotions but fes to
apply the logic and intellect. He does believe hear say-
ing but tries to investigate the thing before reacting to it
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G. Vocational Value
The main aim of education is to help the children to

earn their living and to make them self dependent. To
achieve such aim, mathematics is the most important
subject than any other. At present the vocational value
of engineering, technology, management, and informa-
tion technology has become more important and presti-
gious or reputed. The knowledge and training of these
vocations is possible only through mathematics. Almost
each and every vocation needs the knowledge of math-
ematics. Even to learn different vocations related to dif-
ferent branches of science require the knowledge of
matherratics.

For example—

1 aﬂharcthi;ecl; cannot become a good designer
out the knowledge of geometri i
e
and measurement, 8 & trical drawing

2. .
Official work requires the knowledge of math-

ematics.
3. To bec :
there iSO?ee da“ engineer, accountant, banker etc,
y Simila ed of mathematical knowledge
- ar '
Y to understand different sciences, knowl-

edge of mathematics is essential
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it can be said that each and every person

Therefore,
g and to

needs mathematical knowledge for the earnin
maintain his living standard.

H. International Value

Mathematics has international value in the sense that
it is helpful in creating international understanding and
brotherhood. Its history reveals that there was a time
when our ancestors were not able to count even more
than one. Therefore, as far as the potential of knowledge
and intellectual development is concerned all human
beings- the inhabitants of all the races- are the same and
therefore, it is unwise to think superior or inferior to
any of the other race, religion, culture or nation.

What we have in mathematics today is the net result
of the combined efforts of all the nations and races.
Mathematics is not an exclusive property of a particular
nation or race. All mathematicians, irrespective of their

r creed, have generously contributed to-

caste, colour o
made

wards the progress of mathematics. The man
boundaries cannot restrict or check the cooperation
among the mathematicians of the world . In fact co-op-
eration and acquaintance with the others' progress is
very much essential in going ahead in the field of math-
ematics and science. This need has brought the nations
and races together. The mathematical books and re-
search journals are also exchanged and circulated among
almost all the nations of the world. All these things add
to the feeling of international understanding and are

helpful in bringing international peace.®



CHAPTER - 2

STIMULATING AND MAINTAINING INTEREST
IN MATHEMATICS

It may be taken as axiomatic that students will work
most diligently and most effectively at tasks in which
thev are genuinely interested. To create and maintain in-
terest becomes, therefore, one of the most important
tasks of the teacher of mathematics. It is also one of the
most difficult problems which the teacher encounters
The interest of students is capricious. They are easil};
caught by any new thing, but easily distracted to other
new Atlungs‘ Thus the motivation of the work in math-
frlll’;a?nctsehast two aspects, viz, that of creating and arous-
decr’m re;:;?l vaé‘ed that'of maintaining the interest. Stu-
oF excite ‘m &f;me mtereslted in things which are new
cal \‘alue% or a %15 fo'r hich they can perceive practi-
Sfl_ldy i Whic}?i)h;;tﬁzs tlo 51tuat.i0ns and fields of
things which o already interested, and in

puzzle elements or elements of
sheer intellectya] curio:'f 7 are o of usefulness, and of
the awakening of interlty are the primary stimuli for
est. The work in mathematics
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musl be organized and conducted so as to emphasize
the values and the inherent intellectual challenge of the
subject and to ensure understanding and a reasonable
degree of competence by keeping the subject matter and
the activities at a level of difficulty appropriate to the
intellectual maturity of the students.

Motivation through Intellectual curiosity

The average student in the school is an incurably
curious individual, and the range of his potential in-
tellectual interests is practically unlimited. Many
teachers have never recognized the power of sheer
intellectual curiosity as a motive for the highest type
of work in mathematics, and as a consequence they
have failed to organize and present the work in a
manner designed to stimulate the student’s interest
through a challenge to his curiosity. It could be seen
that all theorems of geometry are set up as exercise
in establishing certain pre-stated conclusions rather
than an exercise for free exploration of the conse-
quences of certain hypothesis. So the element of dis-
covery of the central fact or relationship in each theo-
rem is removed at the outset, whereas this element of
discovery could in many cases be retained and used
to quicken the interest of the students.

People are interested in seeing how numbers be-
have and algebra is the science of the behaviour of
numbers. Puzzle problems in mathematics have often
been criticized as being “unreal” or “having no genu-
ine application to life situations”. But with a little
experience in teaching algebra it can be convinced
that problems do not need to represent, “real” situa-
tions in order to be interesting to students. The pres-
ence of the puzzle element in problems is of greater
stimulus than those elements of so- called “reality”
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est. Remarkable advances have been made through the
application of mathematical procec.iu.res to advanced
studies in genetics, heredity, nutrition, growth ang
naturation and many other special phases of biological
and physiological study. The social sciences also draw
heavily upon mathematics, particularly statistical and
graphic methods, for the investigation and interpretation
of social phenomena. The industrial arts require math-
ematics. Psychology is finding more uses for it. Even
English, the foreign language, and the fine arts are en-
Z;cr;sd bfv an understanding of the mathematical prin-
ples of form and number, of symmetry and order
upon which they are based. By im i :
et Soiilice y impressing upon the
: e relationships and applications of math-
ematics to other school subjects, teachers can stimul
Interest in the study of mathematics. e
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of students should be called to the fact that mathematics
is now coming to be recognized as a necessary part of
the professional equipment in field like anatomy, physi-
ology, psychiatry etc. In the field of business, executive
positions generally require the ability to gather, orga-
nize, analyze, and interpret complex statistical data and
that the businessman who has been trained in statistical
methods has a notable advantage over the one who

lacks such training.
Motivation through Emphasis on Cultural and Educa-

tional values

While the practical motive for the study of math-

ematics is a powerful one, teachers should not neglect to
point out its cultural and general educational values. It
should be the responsibility of the teachers to emphasize
continually that it is an essential part of culture and
education to understand the background and nature of
the developments which are going on in the world. Stu-
dents should be impressed with the fact that many of
these important developments which directly affect our
daily lives cannot be adequately understood except
through an understanding of scientific principles whose
development, expression, and interpretation depend, in
turn, upon mathematical principles. The postulation
method in mathematics has a major contribution to the
cultural education of the individual. An appreciation of
the significance of the “if then” type of reasoning is one
of the most important potential, educational and cultural
values of the study of mathematics. When once attained,
it in turn not only makes mathematics infidelity more
meaningful but infuses a keener interest into the study
and provides one of the most powerful motives for the
continued pursuit of work in this field.
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CHAPTER -3

AIMS AND OBJECTIVES OF TEACHING
MATHEMATICS

In life, objectives help to focus our attention and ef-
forts; they indicate what has to be accomplished. In edu-
cation, objectives indicate what the students have to
learn; they are explicit formulations of the ways in
which students are expected to be changed by the
educative process. Objectives are especially important
in teaching because teaching is an intentional and
reasoned act. Teaching is intentional because it is pri-
marily to facilitate student learning. Teaching is rea-
soned because what teachers teach their students is
judged by them to be worthwhile.

The reasoned aspect of teaching relates to what
objectives teachers select for their students. The inten-
tional aspect of teaching concerns how teachers help
students to achieve the objectives, that is, the learning
environments the teachers create and the activities
and experiences they provide. The learning environ-
ment, activities, and experience should be aligned
with, or be consistent with, the selected objectives.
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behaviour will be performed. Educational objectives oc-
cupy the middle range on the objective continuum. As
such, they are more specific than global objectives but
more general than the objectives needed to guide the
day-to-day class room instruction that teachers provide.
The purpose of instructional objectives is to focus teach-
ing and testing on narrow, day-to-day slices of learning
in fairly specific content areas.

Relationship of Global, Educational and Instructional

Objectives

LEVEL OF OBJECTIVES

Scope Global Educational Instructional

Time Broad One or Moderate Narrow

Needed One or more Weeks or Hours or Days
vears Months

Function |Provide vision | Design Prepare lesson
curriculum Plans

In terms of scope, global objectives are broad,
whereas instructional objectives are narrow; that is, glo-
bal objectives do not deal with specifics, and instruc-
tional objectives deal only with specifics. Global objec-
tives may require one or even many vears to learn,
whereas instructional objectives can be mastered in a
few days. Global objectives provide vision that quite of-
ten becomes the basis for support for educational
programmes. At the other end of the spectrum, instruc-

tional objectives are useful for planning daily lessons.
Bloom’s Taxonomy
Following the 1948 Convention of the American Psy-
chological Association, B.S. Bloom took a lead in
formulating a classification of “the goals ot the educa-
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choosing among alternatives in problem solving, anq
evaluating ideas or actions.
Affective domain is demonstrated by behaviour indj-
cating am@des, awareness, 1.nte.rest, attention, concern,
ability to listen and respond in interactions with others,

Psychomotor learning in demonstrated by physical
skills like co-ordination, dexterity, manipulation
grace, strength, speed and actions which demonstrate
the fine motor skills such as use of instruments or

tools.
Instructional Objectives: Cognitive Domain
Knowledge

Know : .
maten'zr l;:ge is rgmembermg of previously learned
of mater;'als ‘:r may 1r\v_o'lve the recall of a wide range

+ Irom specific facts to complex theories. In

the k ,
€ knowledge leve], the child knows only the infor-

mation. This does not mean th

Comprehension

Comprehension s def;
Prehension is defineq 55 the ability to grasp the
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meaning of material. This may be shown by translating
material from one form to another (words to symbols)
by interpreting material (estimating future trends, pre-
dicting consequences or effects). These learning outcomes
g0 one step beyond the simple remembering of material,
and represent the lowest level of understanding.

Application

Application refers to the ability to use learned mate-
rial in new and concrete situations. This may include
the application of such things as rules, methods, con-
cepts, principles, laws and theories. Learning outcome in
this area require a higher level of understanding than
those under comprehension.

Analysis

Analysis refers to the ability to break down material
into its component parts so that its orginational structure
may be understood. This may include the identification
of parts, analysis of the relationship between parts, and
recognition of the organizational principles involved.
Learning outcomes here represent a higher intellectual
level than comprehension and application because they
require an understanding of both of the content and the

structural form of the material.

Synthesis

Synthesis refers to the ability to put parts together to
form a new whole. Learning outcomes in this area stress
creative behaviours, with major emphasis on the formu-
lation of new patterns or structure. Examples of learning
objectives at this level are: write a well organized theme,
propose a plan for an experiment, integrate learning
from different areas into a plan for solving a problem,
formulate a new scheme for classifying objects.
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Instructional Objectives: Affective Domain

value

Many of the behaviours of an individual are ¢oy,.
trolled more by feelings and emotions rather than p
cognition. A student of mathematics who develops
genuine interest in reading books related to mathemap.
ics, organizing mathematical recreational activities like
puzzle context is a person who has undergone changes

in his feelings and emotions. Such behaviours are said”

to be changes in the affective domain, The instructional
objectives are:
Receiving

~ This means paying attention towards something. It
indicates the ability of an individual to receive informa-
tion. Awareness of the sources of information and will-
LNENEss to receive the information are the sub levels of
this category.
Responding

Iaﬁzvhe_e ]eamer_ Participates actively in the process. Regu-
Y In attention and motivation leads to responding
Valuing |

Valuine ; .
speci;iel;":/ga]ls based on the Internalization of a set of
ues. The learner understands that the activ-

ity he i
ty he is called upon to perform is valuable,
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Organizing

The learner organizes values into prioritics by con-
trasting different values, resolving conflicts between
them, and creating a unique value system.
Characterization

The values are imbibed and the learners behave in a
pervasive, consistent, predictable manner.

Instructional Objectives: Psychomotor Domain

Along with the behavioural changes in the cognitive
and affective domain the learner has to master certain
skills to make the development complete. Speaking,
Reading, Writing, Drawing are activities where motor
co-ordination is required, Changes of this category lead-
ing to mastery of skills are said to be changes in the
psychomotor domain. The instructional objectives are:

Perception

The ability to use sensory cues to guide motor activ-
ity. This ranges from sensory stimulation, through cue
selection, to translation.

Set

Readiness to act. It shows the desire to learn a new
process.

Guided Response

The early stage in learning a complex skill that in-
cludes imitation and trial and error. Adequacy of perfor-
mance is achieved by practicing,

Mechanism

This is the intermediate stage in learning a complex
skill. Learned responses have become habitual and the
movements can be performed with some confidence and

proficiency.
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BEHAVIOURAL/ KEY WORDS

VERBS

Recalls, Recognizes, Names,
Reproduces, Outlines, States.
Identifies, Converts, Distinguishes,
Estimates

Generalizes, Translates, Compares,
Classifies, Detects errors, Para-
phrases, Discriminates

Computes, Manipulates, Solves,
Relates, Predicts, Constructs,
Selects

OBJECTIVES

Knowledge

Understanding

Explains

Application

e
nalysis Analyses, Breakdown, Associates,

Examines

Synthesi i
3 is Combines, Compiles, Designs,

Summarizes, Creates

Evaluation | -
on Appraises, Justifies, Criticizes,
Defends,
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OBJECTIVES BEHAVIOURAL /KEY WORDS
VERBS

Receiving Asks, Gives, Points to, Chooses

Responding Answers, Performs, Recites,
Reports, Discusses

Valuing Initiates, Invites, Joins, Shares,
Demonstrates

Organizing Adheres, Alters, Formulates,
Relates

Characterization | Influences, Qualifies, Solves,
Verifies, Modifies

PSYCHOMOTOR DOMAIN

OBJECTIVES BEHAVIOURAL/KEY WORDS
VERBS

Perception Detects, Identifies, Isolates

Set Begins, Displays, Reacts

Guided Response | Copies, Traces, Reproduces,
Responds

Mechanism Assembles, Constructs,
Manipulates

Complex Overt Dismantles, Fastens, Mends

Response

Adaptation Alters, Rearranges, Adapts.
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Taxonomy Reframed: Educational Objectives for the
21# Century

The Taxonomy of Educational Objectives was one of
the outstanding research work in the field of education,
Itis a frame work for classifying statements of what we
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embodied both noun and verb aspects. The noun or
subject matter aspect was specified in knowledge’s ex-
tensive subcategories. The verb aspect was included in
the definition given to knowledge. This brought uni-di-
mensionality to the frame work at the cost of a knowl-
edge category that was dual in nature and thus different
from the other Taxonomic categories. This anomaly was
eliminated in the revised taxonomy by allowing these
two aspects, the noun and verb, to form separate dimen-
sions, the noun providing the basis for the knowledge
dimension and the verb forming the basis for the cogni-
tive process dimension.

The Knowledge Dimension

The one- dimensional form of the original taxonomy
becomes a two- dimensional table with the addition of
the products of thinking (various forms of knowledge).
Forms of knowledge are listed in the revised taxonomy
as factual, conceptual, procedural and metacognitive.

Factual knowledge is knowledge that is basic to spe-
cific disciplines. This dimension refers to essential facts,
terminology, details or elements students must know or
be familiar with in order to understand a discipline or
solve a problem in it.

Conceptual knowledge is knowledge of classifica-
tions, principles, generalizations, theories, models, or
structures pertinent to a particular disciplinary area.

Procedural knowledge refers to information or knowl-
edge that helps students to do something specific to a
discipline, subject, and area of study. It also refers to
methods of inquiry, very specific or finite skills, algo-
rithms, techniques and particular methodologies.

Meta cognitive knowledge is the awareness of one’s
own cognition and particular cognitive processes. It is
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The Cognitive Process Dimension

The original number of categories, six, was retained,
but with important changes. Three categories were re-
named, the order of two was interchanged, and those
category names retained were changed to verb form to
fit the way they are used in objectives. Like the original
taxonomy, the revision is a hierarchy in the sense that
t}.1e six major categories of the cognitive process dimen-
sion are believed to differ in their complexity, with Re-
member being less complex than Understand, which is
less complex than Apply, and so on.

stratey,
solving problems, €0}
and conditional knowle
g significance

Comparison of Old Version with New Version of
Taxonamy

The Taxonomy Table
Old version New Version

Evaluation Creating
iynthes.is Evaluating
nal).ms Analyzing
Application Applying
Ezm plrehension Understanding
owledge Remembering
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Conclusion

The revision’s primary focus is on the taxonomy in
use. Bloom’s taxonamy was traditionally viewed as a
tool best applicd in the carlier years of s hooling, (pri-
mary and junior primary years). The revised taxonomy
is more universal and casily applicable at clementary,
secondary and even tertiary levels.

In the national and international scenario, there is a
newer reading in the teaching - learning process espe-
cially after the wider infusion of the cognitive and con-
structive psychological interpretations on learning,
Gardner’s explorations of human intellect in terms of
Multiple Intelligence theory triggered this paradigm
shift from behaviorist to a new wider perspective. In
essence, the wider lacuna that exist in the contemporary
teaching- learning process in lerms of evaluation can be
minimized by incorporating the essential spirit of re-
vised Bloom’s Taxonomy.

A list of Objectives and Specifications to be fol-

lowed in Mathematics classrooms

1. Objectives of the Cognitive domain.

L The learner gathers information (acquires knowl-
cdge) of mathematical terms, symbols, concepts,

ctc.

Specifications: The learner:

i recalls the terms, symbols etc.

ii. recognizes the terms, symbols etc.

1L The learners comprehends (or develops under-
standing of) the terms, symbols, concepts, etc.

Specifications: The learner:

i closely observes the phenomena.
ii. compares items on the basis of the at-
tributes.
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identifics relations.

identifies mistakes committed in the pro-
cess of comprehending.

classifies objects or phenomena in terms of

i

the attributes.
vi.  defines concepts in terms of the attributes,
vii.  gives ones own illustrations or examples
for a concept.
The learner applies the learned information in
new or unfamiliar situations.
Specifications: The learner:
i identifies the purpose for application.
ii. makes the unfamiliar familiar.

fii.  identifies the relation among the data

available.
iv.  hypothesis a plan of action for solution.
V. tests the adequacy of the data for facing

the new situation.
v1 finds out additional data, if required.
VIL arrives at generalizations,

viii i
. judges whether the conclusions arrived at

are valid.
ix. e i i
stablishes new relations or conclusions
X. .
. makes correct estimation
xi. verifies ever

ste i i
i Y step on the basis of prin-
xii. s i
ynthesizes the Process involved in the so-

lutions and
summari
atically, arizes the results system-
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at every stage monitors the progress along
the correct path.

xiii.

2. Objectives of the Affective domain

L.

II.

The learner develops healthy interest related to
mathematics.

Specification: The learner:

i attends to articles related to mathematics
from various media.

ii. reads books on great mathematicians.

iii.  regularly uses mathematics library and
mathematics laboratory.

iv.  likes company of mathematically talented
persons.

v. derives pleasure in solving mathematical
puzzles.

vi. creates puzzles on ones own.

vii. seeks necessary clarifications from the
teacher.

viiiz writes articles on the subject in the maga-
zine.

ix. collects illustrations, aids related to math-
ematics.

prepares albums to preserve’collections re-
lated to the subject.
The learner develops scientific attitude towards

X.

mathematics

Specifications: The learner:

refrains from jumping into conclusions.
accepts a proposition when and only when
it is logically proved.

i

ii.
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accepts errors without hesitation.

points out errors in facts, arguments, etc,

exhibits habits of questioning.

shows eagerness to probe into problematic
situations.

maintains precision, clarity, logical stability
in verbal or written statements.

The learner appreciates the beauty of mathemat-

ics.
Specfi
I

ii.

iii.

cations: The learner:

appreciates the rhythm and beauty of geo-
metrical and number patterns.

gets pleasure while experiencing the accu-
rate and precise way of mathematical argu-
ments.

constructs beautiful pattern using geometri-
cal shapes.

3. Objectives of Psychomotor domain

L
a.

The learner develops skill in

computation
Specifications: The learner:

1.

ii.

ii.
iv.

performs the four primary operations with
speed and accuracy.

uses short cut methods t

. o )
uses make calcula
works out computation mentally.

records the written form

. of i
Systematically and clearly, computations

drah-/i?g geometrical figures and graphs
Specifications: The learner:

iii.

iv.

vi.
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takes measurements accurately using in-
struments.

estimates length, area etc without using
the instrument.

selects appropriate scales for drawing
plans.

does free hand drawing fairly.

draws geometrical figures and graphs ac-
curately using appropriate instruments.
labels figures or graphs correctly.

interpreting given figures
Specifications: The learner:

i.

ii.

iii.

interprets graphs and charts correctly.
identifies the relation connecting the
various parts of a figure, graph or tables.

converts the measures in a diagrammatic
representation to real measures with

accuracy.®
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DIFFERENT METHODS OF TEACHING

Teaching Method: Meaning

Iealf;i::;c:g\rgec::::;: dis @ cofirse of action meant for
: educational goal through a se-
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pose. The method of teaching refers to the regular vga
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teaching methods. Following points may be considered
while selecting a method :
What to teach?
Why to teach?
Whom to teach?
How to teach? What are the various methods?
What are the problems in using these methods?
How can the problems be rectified?
Which method is the best?
Characteristics of Good Teaching Methods

Following are the major characteristics of a good
teaching method:

1. It should provide a variety of related experiences
and activities meant for individuals as well as
groups and should be designed to bring about an-
ticipated developmental changes in pupils.

* & & & & o+ o

2 It should give scope for the creative expression of
the child’s individuality.

3. It should be capable to promote interest among
the students

4. It should train the students in the technique of

self -study and the method of processing infor-
mations though personal effort
5. It should stimulate the desire for further study
. and exploration.
Classification of Methods
Generally, methods of teaching mathematics can be
classified in two categories.
¢ Child - centred methods
¢ Teacher - centred methods
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Child - centred methods

In child - centred methods, the child OCCFIPiES a cen-
tral position in the classroom. The whole teaching -
le.a_rning process is geared to the needs, interests, capa-
bilities and requirements of the child. The methods in

this category include: Project, Laboratory, Pr oblem-solv-
ing, Heuristc, Inductive-Deductive, Analytic-Synthetic
etc.

Teacher - centred methods.

In teacher - centred methods, the teacher occupies a
f:entral position in the classroom. Focus is given on tell-
ing, memorization and recalling information. Methods in
this category include : Lecture, Historical and Lecture -
cum - demonstration method.

Various Methods of Teaching Mathematics

Various methods of teaching mathematics are as fol-

lows :
Lecture Method
Demonstration Method.
L .

ecturfe cum Demonstration Method
Inductive - Deductive Method
Analytic - Synthetic Method
Laboratory Method
Heuristic Method

Project Method

3 Problem - solyj
ing Meth
Lecture Method ’ ™
This is teache
- r -
tive participant and t}::n
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