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Lo>̂ ê  Lachumiere, ShiUong - 793001 ( Meghalava ) 

Dr. B. K. Devsharma 
Director 
Centre for Distant Education 

30TH JULY 1988 

This dissertation "A Critical Survey of 

Present Status of Plus Two Mathematics in Meghalaya" 

has been prepared by Mivedita Roychowdhury, under 

my guidance. This is an independent work and was 

not submitted for anj, '̂ :gree or diploma of any Univer­

sity. 

C j f t i ^ v i t ^ ' ^ ^ 

(B- K. Devsharma) 
Supervisor 



-' ̂ ' /*5-^ 

Bo's 

In'. 

>_>« 

. . .d ^^ 



[ i j 

ACKNOWLEDGEMENT 

I owe a';^ of gratitude to my Guide, 

Dr.^ B.K. Dev Sharma,-.; Director, Centre for Distant Education, 

North-Eastern• Hiil- University, for his brilliant guidance 

and constant encouragement, without which the present 

study would not have.been completed. 

I wish ' to .express my thanks to the staff of the 

SCERT Office, the "Examination Section, NEHU, and the 

Offices of all , the Colleges of Shillong who helped me 

in collecting ..materials. I am also thankful to the teachers 

arid, students:;of,mathematics: of the Colleges of Shillong 

fpi*::;:,the,ir .cooperation. 

0":^ '••-''rlV amy also indebted to Mr. Joseph F. Khongbuh, 

.Stenographer,-^CIEFL Regional Centre, Shillong,' who took 

•all ;the? trouble to type .this work.. 

fi:\'::'/^ • ;.I' owe a, .debt of thanks to .all persons who have 

•rendered yaiuabl.e; help directly or indirectly in the 

completion of thi.s work, 

SHILLONG r (NIVEDITA ROYCHOWDHURY) 

.THE 30i JULY 1988. 



Synopsis 

A CRITICAL SURVEY OF PRESENT STATUS OF 

PLUS TWO MATHEMATICS IN MEGHALAYA 

The present educational system not only In 

Meghalaya but also In the country 'as a whole, originally 

began on an altogether different objectives. It was 

Introduced by the Britishers to train only the administra­

tive manpower to meet the requirements of the government 

machinery. Mathematics was taught specially at school 

level, because it was practical and necessary for day-to­

day life Just to keep some accounts etc. only. Even 

after independence, although various changes have been made 

through the suggestions and recommendations of Education 

Commissions set up by the Government of India, the status 

of mathematics education in Meghalaya has not been marked 

by radical changes until recently, particularly at school 

level. As a result, Meghalaya which is a predominantly 

trail state, has till today, a high percentage of dropouts 

in Mathematics. At plus two level, there is a meagre 

percentage of students opting mathematics as one of the 

subjects. 

True, school mathematics upto +2 level is basic 

to undergraduate, postgraduate and research mathematics 

apart from it being fundamental to all scientific and 

technical education. Rather, its influence goes far 
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[beyond;,' since the 'present, status of mathematics education 

d̂ etermin.es the future technical manpower, and intellectual 

pl'irnate-/in'-.-the, state as well as in the country. The 

wayV'th,e'students':lear.n school mathematics and the culture 

they form now" in learning it will ascertain the technical 

manpower/In the future. Meghalaya though full of potential 

has' failed to contribute remarkably towards the develop-

|nehta.;Of:the country because of its lack of technical, 

manpower.V-.The number of technically trained persons with 

SQundji'matheimatic.s, background has been too low in the 

state !Ho^ meet the actual requirements of the area. Under 

the .;,circumStances i it is therefore considered essential 

to;; investigate the. reasons behind the high percentage 

of. 'dropouts'^in-Vmathematics, and to analyse the causes 

-the students,: of''the. state. With this objective, it is 

tried- here' in the thesis to carry a survey work on the 

teaching-learning system of mathematics at plus two level 

(̂here v'it. 1$ r'Pre-University level) which is a key link 

tQ. general college education and other professional 

studies;, -̂r;,-An, -.attempt -has •"'been made in our work to find 

piit ; the,, .causes .of 'low ...input in mathematics at plus two 

level, and., henceforth, and to suggest remedies for that. 

The .work:;:is.;.mostly, concentrated on finding out the various 

issues .of: ;the. :̂  process in mathematics 

at :.-plus tvd'/'lever thrashing out the problems in it and 
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also to suggest a tentative programme of action consistent 

with the~ local conditions of the state. 

The scheme of the work is divided into five 

chapters. The first chapter deals with the background and 

developments of Mathematics Education in India Meghalaya 

in perspective of mathematics education in India and 

the world. The status of Mathematics Education in perspec­

tive of New Education Policy is also discussed. 

The second chapter concentrates mainly on the 

present status of Mathematics teaching and learning 

in Meghalaya at +2 level. Investigations and reports 

are presented here to discuss the achievement in Mathema­

tics teaching-learning processes at plus two stage in 

Meghalaya with special reference to Shillong in last 

few years. 
I 

I 

The third chapter Is a detailed study on the 

nature of existing plus two curriculum in Mathematics. 

Its validity and drawback, its linkage with HSLC and 

degree syllabi, its accordance with the prescribed text­

books etc. are discussed in this chapter. It also focuses 

on the methods of teaching, problems and defects of 

teaching-learning process and various activities inside 

and outside the classroom. 
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, The .fourth chapter shows an analysis of plus two 

if mathematics education of the . state . which is based on 

'"the-.v.iî ws-̂ : of; the teachers and the students of Shillong 

:;on. 'the.; existing'.-teaching-learning process. The data 

•is•-"•.collected through a set ' of questionnaires prepared 

-;.for....remedies. •..;:.• 

;•:•:•;•/.-.; Suggestions and remedies' are presented in the 

.;iast-' chapter . (Chapter .Five) in order to improve the 

"..̂ situations-, in , Mathematics . education in the state at 

/plus •.̂ twd- level., It- is observed that . the drawbacks which 
f . ^ • • ' ' ' ' / •-' * • • ' - ' . , • • . • ' 

5'are' there:-,in the> system can be classified into three 

:i;ca.t.egories-"yiz.. socially, .individually and institutionally. 

•.•'All-' these "three classes of problem are discussed in 

-"thread bare; .and possible remedies are suggested to each 

•'class of problem.; 
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CHAPTER - I 

INTRODUCTION 



INTRODUCTION 

1.1 BACKGROUND OF MATHEMATICS EDUCATION 

1.1.01 History of Modern Education Vis-a-Vis Mathematics 
Education 

The history of modern education In India began with 

the introduction of English education which brought about 

an educational transformation in the country in the 19th 

Century. The l8th Century only witnessed a shabby beginning 

of English education in India. But with the opening of 

the 19th Century there seems to be a 'gold rush' for 

getting English education specially among the elite Hindus. 

With a view to satisfying such need, schools for. teaching 

English were accordingly established in Calcutta and 

it's neighbourhood. Some knowledge in English was imparted 

in these schools but no systematic course of instruction 

was given. However, it is said that the beginning of 
1 

Western Education was started with such movement. 

The most important event in the history of English 

education in India during the early period of 19th Century 

was the establishment of Hindu College later known as 

Presidency College, in Calcutta in January 1817. It was, 

in fact, a non-official and a non-missionary enterprise. 

David hare was the originator of this enterprise and 

the students of the Hindu College took a leading part. 

Consequently, the spirit of establishing new schools 
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spread over the' area, and by 183I5 morning schools in 

different parts of Calcutta happened to be established. 

The most noteworthy point in this regard is that these 

schools .̂used to teach English literature, English Grammar, 

Mathematics,' Astronomy, Geography, Chemistry, Philosophy, 

History, Painting and various arts including crafts. 

Thus, the formal teaching in the pattern of Western 

educational system was inducted to India by the ardent 

2 desire of a class of Hindus. 

Meanwhile, Lord William Bentink became the Governor 

General of India in 1828 A.D. He was in favour of using 

English in every field of Government activity. In a letter 

written in 1829 A.D., no Court of Directors reiterated 

the policy of spreading English in india although the 

General Committee of Public Instruction from Government's 

side was not in favour of introducing English. But finally 

with the intervention of Lord Bentink teaching of English 

language was introduced almost in all colleges imparting 

oriental education in 1833 A.D. Arrangements were made 

to teach English in Sanskrit college in Benaras as well as 

in Madrassa in Calcutta and Agra. Two English schools 

were established in Delhi and Benaras. Physiology and 

Euclid's geometry began to be taught in these schools.3 

The distinctive feature of the period extending 

from 1813 A.D. to 1833 A.D. in the history of education 
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in India lies in .the fact that a class of Indians including 

some leaders had acquired more or less a clear conception 

of education. They unanimously agreed that European 

knowledge together with the knowledge of Western science 

were to be introduced in India. But that was a very 

tough time; because, the entire education system was 

under the influence of oriental system and content with 

Sanskrit texts and 'shastras'. The question of introducing 

the new pattern of education in the country became a 

problem for the government since the Government was 

still hesitant to introduce mass education in India. 

On the other hand, it was also impossible to introduce 

the Western education in local languages at that time. 

Finally, it was taken as a settled fact that the new 

education could not but be taught through English or 

Sanskrit or Arabic or Persian dialect. Raja Ram Mohon Roy 

and other leaders pleaded to spread the new education 

through English language only for economic gain. 

At 'this juncture the British Government took a 

mischievous policy. They followed the filtration theory 

of education. As a result "they paid attention for the 

education of higher classes of society, depriving the 

people in general. But prior to it, the Charter Act 

of 1813 added a beautiful clause empowering the missionaries 



[4] 

fully to come over to India and spread education in the 

land. The clause annexed to this effect was that a 

sum of not less than one lac of rupees each year 

shall be set apart and applied for the revival and improve­

ment of literature and the encouragement of the learned 

natives of India and also for the introduction and 

promotion of a knowledge of the science among the inhabi-

tants of the British territories in India. In fact, 

this clause laid no foundation of science educational 

system in India. Besides, the works of missionaries in 

the sphere of educational system aroused a sense of 

blemish in the hearts of the Indians themselves as a 

result of which both statfe and private educational 

institutions began to sprout in the country and a well 

organised modern educational system came into existence. 

1.1.02. The Charter Act of 1833 A.D. 

After the expiry of twenty years the Charter Act 

of 1813 A.D. was renewed and modified by that of 1833 A.D. 

According to the contents of this charter, the missionaries 

of other countries also got full freedom to carry on 

their work in India. Further, it also announced the 

famous principle that "no native of the said territories, 

nor any natural born subject of His Mkjestyi's resident 

therein, shall by reason only of his religion, place 
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of ' birth, descent, colour or any of them be disabled 

from holding any place, office or employment under the 

said Company". This measure naturally resulted in an 

uninterrupted growth of English education among all 

classes of society. The Charter empowered the Governor 

of Bengal Presidency to exercise his control over the 

rest ot the provinces of British India, and thus fully 

authorised him to direct the educational policy of those 

provinces as well. The educational grant was increased 

from, £10,000 to £1,00,000 which strengthened the hope 

of further educational expansion. " The Charter added 

a fourth member (Law member) to the executive council 

of the Governor General and it was Lord Macaulay who 

was the first Law Member to be appointed. He added an 

important chapter to the educational history of India. 

1.1.03 The Period I835 A.D, to I853 A.D. 

Macaulay's Minute asserts a revolutionary changes 

upon the Indian education system on March 7, 1835. It 

asserts that: 

(1) The great object of British Government is to 

promote European literature and sciences in 

India. Hence all educational funds should be 

spent on English education. 
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(2) The oriental institutions should not be abolished. 

Their teachers should be given salaries and 

students' stipends as before. 

(3) In future, books on oriental language should not 

be published for money had inordinarily been spent 

on them. 

(4) The money saved in this manner should be utilised 

in the work of disseminating' English literature and 

sciences among the natives of India through the 

medium of English language. 

On the basis of Macaulay's Minutes the educational 

policy of the country had finally been given a definite 

state and shape. Hence the Minute holds pre-eminently a 
7 

very important place in the history of Indian education. 

After Macaulay's Minute there came Adam's report 

which advocated for the growth of proper secondary education 

through mother tongue. He even advocated to teach science 
o 

through regional language. However, it can be said that 

the period upto 1857 right from Macaulay's Minute could 

create good number of missionary schools, specially with 

the sound policy of Lord Hardinge who became the Governor 

General of India in l843. Lord Hardinge wanted to make 

higher education popular by offering opportunities for 

Government service. As many as 101 institutions were esta­

blished in Bengal, Bihar and Orissa in pursuance of the 
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resolution of Lord Hardinge. The striking feature of these 

Hardinge school were that mathematics was introduced as 
g 

one of the major subjects in these schools. Teachers were 

paid by the Government and arrangements for training ' the 

teachers were made. A Normal School was established at 

Calcutta in l847. But it was unfortunate that the scheme of 

Lord Hardinge did not succeed in the practical field. The 

village people suspected Government's efforts in the 

field of education as a result of which only 26 schools, 

out of 101 could survive by 1852. Meanwhile, some Indian 

reformers like Iswarchandra Vidyasagar came forward for 

the rescue of 'Hardinge Schools'- With the effort of 

Vidyasagar two free schools came into being in l853-

In the meantime Lord Dalhausie happened to become 

the Governor General in l848. He followed the policy 

of Lord Hardinge in the matter of education. Besides, he 

tried to find out the causes fox failure of primary 

education «and desired to have new schemes on it. As a 

result, secondary school education emerged out successfully 

and the field of expansion of higher education became 

fertile. Many colleges were established to meet the growing 

need for English education. But the main drawback of 

the system was that literature and language were mainly 

emphasized without taking care of technical and scientific 
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subject. In other words, the importance of mathematics 

as an important subject was totally ignored. 

However, with the end of the period from 1835 to 

1853J the controversy over the issue of medium of instruc­

tion having reigned well nigh for half a century, came 

to close, and Indian education was eventually saturated 

thoroughly by English ideals. Though progress of education 

was not satisfactory certain principles, no doubt, were 

definitely established during the period. For instance, 

the Government was forced to undertake the responsibility 

of mass education. Provisions ' for proper inspection 

of education had been affected and the Government had to 

announce their educational policy unequivocally and 

openly. Besides, the predominance of the filtration 

theory of education, negligence shown towards indigenous 

education in oriental and vernacular language, spread of 

Western education, especially English, the state policy or 

religious neutrality in the field of education, and 

lastly, encouragement given to private venture in educa­

tional sphere were some ""of the paramount features of the 

period. 

It is, however, to be noted that every Province 

took ' interest in its educational venture and continued 

experiments in the sphere of education. By the end of 
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this period the Government had realized that the question of 

education in India could not further be postponed or avoided 

and that there was an urgent need of some definite plan 

in that direction. Along with the controversy over the 

issue of medium of instruction, the Orientalists Occidenta-

lists controversy also came to a close. The Government 

of India, therefore, wanted to take definite steps in 

the direction of Indian education framing some comprehensive 

plan for the purpose. Ultimately, it came in the form of 

Wood's Despatch in the year 1854. 

1.1.04 WOOD'S DESPATCH 

Although Wood's Despatch is often described as 

the Magna-Carta of the English education in India, the 

view does not appear to be true in all respect. It appears 

that the Despatch helped the Government to make the way 

for exchange of raw material with finished group. Besides, 

it provided the Government an opportunity to run Indian 

administration at low cost by creating a class of educated 

low paid officers. It . . helped neither to mould the 

national character of Indian people nor to propagate the 

desired scientific education. 

However, the impact of Wood's Despatch on educa­

tional growth can hardly be denied. On the strength of 

the Despatch a department of education came into being in 
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every Province. Three Universities were also established at 

Calcutta, Bombay and Madras. An Indianization of education 

was taking place. But these Universities could not 

serve India in the proper spirit. Due to the lack of 

vocational education as well as the proper science 

education, the country lagged behind in the industrial 

progress. As a result, technological outlook could 

not be produced and it could never demand the need for 

relevant mathematics to be inducted in the educational 

system. 

1.1.05. THE HUNTER COMMISSION 

Although Wood's Despatch referred to vocational 

education (that too for higher classes), the educational 

system followed in India had an inherent defect, namely 

education was -too bookish. As English was the medium 

of instruction there were no opportunities for preparation 

of curriculum and textbooks. Besides, it was difficult 

to introduce anything new unless it was permitted by the 

British authority. Consequently, science and technology 

nn 11 

was introduced only after "the Hunter Commission in loo2. 

But the Hunter Commission's recommendations did not succeed. 

It seems that there was lack of money; the prevailing educa­

tional system was immature; the political situation in the 

country was full of conflict and above all, the system 

suggested by the Commission did not suit the Indian 
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condition. However, this pattern of education continued 

to be in India, upto 1902. 

Meanwhile the sense of nationalism and social 

consciousness grew in the minds of Indian people which 

touched the field of education also. Expansion of secondary 

education during this period (from 1882 to 1902) resulted 

in the spread of College education. Pupils were more 

eager for college education than for vocational education. 

As a result, University education was found to sprout 

and quite a few Universities came up during this period. 

The rapid expansion of higher education can be judged 

from the following table. 

Table - 1: Growth of Colleges During 1882-I902 

Year 

1882 

1882-

1892-

-1891 

-1902 

No. of affi 
established 
1st Grade 

49 

30 

10 

liat( 3d colleges 

2nd Grade 

19 

31 
40 

But the sad part of this rapid growth of higher 

education was that ̂ the standard of the collegiate education 

went down and the problem of unemployment of the educated 

class started. It may be mentioned that science education 

was not much stressed. The degree examination in Science 
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was not popular, which can be seen from the examination 

conducted under the Madras University in 190I-O2 A.D. where 

12 
only thirteen students appeared. 

1.1.06 UNIVERSITY COMMISSION I902 AND ITS IMPACT UPTO 1920 

At the instance of Lord Carzon the University 

Commission was appointed on January 27, 1902. The purpose 

of the Indian University Commission was formulated as 

follows: 

"To inquire into the conditions of pros­
pects of the Universities established in 
British India, to consider the report upon 
any proposal, which have been or may be 
made for improving their constitution and 
working and to recommend to the Governor 
General in Council such measures may tend 
to elevate the standard of University tea­
ching and to promote advanced learning."I3 

On the recommendation of the Commission the Indian 

University Act 1904 came into being on 21st March. The 

act was strongly opposed because of the facts that it 

could not reflect the educational Interest needed for the 

society. However, its virtues and limitations brought 

about many an admirable Improvement in the sphere of higher 

Indian Education. The efficiency of the colleges improved 

and the standard of education rose to some extent, 

although it did practically nothing for the betterment 

14 of science and mathematics education. Then came the most 
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famous Swadeshi Movement, the impact of which ushered 

upon the Indian mind the plans for the propagation 

of National education. The National Council of education 

was formed under the leadership of Sir Gurudas Banerjee, 

Rash Bihari Ghosh and Robindra Nath Tagore. The Council 

chalked out a detailed scheme of National education 

ranging from Primary to University education including 

a technical institute which ultimately emerged out as 

Jadavpur College of Engineering and Technology. However, 

it can be said that the National Council of Education 

worked in the direction of reviewing ancient Indian 

culture and civilization. As a result, the Western 

Science and technology education was not inducted to a 

desirable extent. On the other hand, the then Government 

of India came forward to tackle the educational system 

more effectively. On September ih, 1917, the Government 

of India, through a resolution appointed the Calcutta 

University's Commission empowering the Commission to 

inquire into the educational condition of all the universi-

15 ties of the country. -̂  The noteworthy suggestions put 

forth by the Commission can be summarised as follows: 

(i) Intermediate classes should be separated from 

University and curriculum spreading over three 

years should be prescribed for the degree B.A. The 
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stage for admission to the University was to be 

intermediate and not matriculate examination. 

(ii) Intermediate Colleges should be established for 

the sake of completing the first stage. The 

Colleges should conduct teaching in Arts, Science, 

Medicine, Engineering, Education, Agrictilture and 

Commerce. 

(iii) A separate high school and intermediate board 

should be formed in every province consisting 

- of representatives of the Government Universities, 

high schools and intermediate Colleges for the 

sake of managing secondary education. Recommenda­

tion were made to free the board from the control 

of the department of education. 

Thus it seems the principal aim of the Commission 

in forming the board was to free the Universities from 

the responsibilities of the secondary education gaining 

over the system to bridge the wide gulf existed between the 

University and the education department. The Commission 

further recommended the use of mother tongue as the medium 

of instruction upto the intermediate colleges. In fact, 

this decision indirectly came on the way of propagation 

of science and mathematics education inducted from 

western stream though a new light on University education in 

India, particularly on the social science stream. 
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1.1.07 AN ERA OF EDUCATIONAL REFORM (1921 A.D. TO 1937 A.D.) 

During this period, satisfactory improvements 

and expansion specially in University education took 

place. Above all notable progress was made in the fields 

of secondary education. At the advice of the Central 

Advisory Board (1921 A.D.) and the Hartog Committee 

(1935 A.D.) a new stage, known as the higher "secondary 

stage came into being in the education system. The 

higher secondary stage covered the schools with the 

definite purpose of 

1. preparing students for admission to Universi­

ties in Arts and Science; 

2. for training teachers for the rural areas; 

3. for training in agriculture; 

4. for clerical training; and 

5. for training in selected technical subjects to 

be chosen in consultation with the authorities. 

But this structure also could not enhance the spirit of 

science education and so of mathematics education in India. 

Even in the vocational education, the Importance of mathema-

17 tics was not stressed. ' A clear impression of the remark 

can be seen from the table showing the numbers of scholars 

admitted. «̂ - _ -, 

« > • / 
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Table - 2: Growth of Education in Different Direction 
I . in British India 

Categories of College Number Number of Students 

General Education 

Law 

Medical 

Training 

Architecture 

Agriculture 

Commerce 
1 

Industry-

Forestry 

167 
16 

10 

23 

7 

7 
2 

2 

4 

97,55^ 

6, 

1, 
2, 

3, 

883 

330 

901 

253 

263 

75 

74 

492 

Table - 3: Growth of Education in British India from 
1921 A.D. to 1937 A.D. 

Types of 
Institutes 

No. of Institutes 
1921-22 1936-37 

No. of Scholars 
1921-22 1936-37 

Universities 

Art Colleges 

Professional 
Colleges 

Secondary 
Colleges 

Primary 
Schools 

Special 
Schools 

Total Recom­
mended 
Institutions 

Total 
Unrecognised 
Institutions 

10 

165 
64 

7,530 

1,55,617 

, 3,344 

1,66,130 

16,322 

15 

271 

75 

13,056 

1,92,244 

-6,647 

2,11,308 

16,647 

Figures not 3,697 
available 

48,4l8 

13,662 

11,06,803 

61,09,752 

1,20,925 
D 

73,96,560 

4,22,165 

86,273 
20,645 

22,87,872 

1,02,24,288 

2,59,269 

1,28,88,044 

50,15,380 

Grand Total 1,82,452 2,27,955 78,18,725 1,33,89,574 
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Table' - 4: Progress of Secondary Education (From 1881 
to 1937) 

Year 

1881 -

1901 -

1921 -

1936 -

82 

02 
22 

37 

No. of Secondary 
Schools 

3,916 

5,123 

7,530 

13,056 

No. 
in 

of Students 
Secondary Schools 

2,14,077 

5,90,129 

11,06,863 

22,87,872 

The main' period of decline in the educational 

sphere of the country was between 19^0-45 after which 

an upward trend is observed. One noteworthy improvement 

.during this period is the constitution of All India 

Technical Education Committee on the recommendation 

of which Polytechnique Colleges were established in the 

metropolies of India. Yet Engineering and Technical 

Colleges in the country could not make much head way 

during the decade. Such colleges being nine in 1937 A.D. 

could not reach upto fifteen in 194-7 A.D. Likewise 

Engineering and Technical schools also showed a very 

tardy progress. On the other hand, no such effort was 

made to change the curriculum which was much needed in 

the field of science and mathematics education. During 

the war period many new technologies grew up which demanded 

various types of mathematics around the globe. In fact, 
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with the progress of science new technologies came up 

and new products spread in the western countries as 

well as in some of the Eastern Countries like Japan. 

There is a spiral growth from science to technology and 

from technology to product and from product to science 

again. The changing pattern of the society as regards to 

the science and technological advancement very much depends 

upon this spiral structure. And it is a fact that to 

link science and technology to yield new products of 

sophisticated order, mathematics is the key. . .. When 

product demands new technologies, technology demands new 

scientific theory, and it is fed with the help of mathema­

tics only. With this consideration it is seen that 

very little was done or practically nothing was done to 

improve the mathematics education as a whole during 

the pre-independent India except the introduction of 

some new branches of study at the postgraduate level 

in a few Universities. 

1.2. DEVELOPMENT OF MATHEMATICS EDUCATION IN INDIA: POST 

INDEPENDENT STAGE 

1.2.01. A New Wave 

From the above discussion it is clear that 

although western education has made a long way through 

our educational system the condition of science and 
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mathematics education was really deplorable during pre-

independent period, and very little attention was paid to 

s.pread fpr scientific and technical education. In the 

post -independence era, Pandit Jawaharlal Nehru after 

assuming the Office of the Prime Minister, was the 

first to visualise the importance of scientific and techni­

cal education in the industrial growth of the country. 

Because of his earnest feeling and firm conviction the 

revolutionary thinking in science and technology was 

inducted. As" a result, the importance of mathematics 

education was bound to be focused in India. Pandit 

Nehru said: 

"Mathematics should be visualised 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 
reasoning."l8 

Accordingly, _ the 'revolution' started with the post­

graduate system on the experimental basis. This experiment 

proved to be successful and the new ideas of improvement 

of mathematics and science education was welcome by the 

teachers of the Universities. The overall impact of this 

revolution that fell upon the teachers was that they went 

through the new courses and within a very short period a 

good number of them happened to be up-to-date. That was 
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the most noteworthy result of the fast-spreading ideas 

19 of revolution. ̂  

It then took about a decade to role down the impact 

of revolution from Universities to the lower levels. 

It was strongly felt that India's secondary school 

mathematics had been completely static for a pretty 

long time. The system failed to induct the spirit of mathe­

matics as no change have been made for many years. 

Also various traditional outlook stood on the way of revolu­

tionary changes. Books written many years ago were still 

being used in the schools. 

On the other hand, the impact of tremendous explo­

sion of knowledge reached upto the secondary level by 

then in the other parts of the globe. 

In USA, the National Science Foundation has contri­

buted more than four million dollars to School Mathematics 

Study Group (SMSG) for the development of sample textbooks. 

A joint team consisting of a good number of mathematics 

teachers wrote these books for secondary stage • on 

experimental basis. The books were tried with about 

100,000 students. Books were then revised and rewritten 

in the light of the survey work on the reaction of 

students and teachers and then were published in the 
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20 commercial scale. SMSG was soon followed by some other 

groups formed in the University of Illinois, University 

of Maryland, University of Southern Illinois, Ball Stage 

Teachers College, Boston College and few others. Besides 

these, number of Summer Institutes were organized where 

about thirty thousand school teachers were trained in 

'new' mathematics. These teachers were given compensation 

for the loss of vacation and this scheme alone demanded 

a sum of more than fifty crores of rupees. Various private 

organisations along with Government agencies spent a 

considerable sum for development of mathematics education 

in different direction. For example, in preparing better 

textbooks in organising Summer Schools, and so on. 

Journals, Periodicals, Lecture-notes etc. were published 

for the benefit of teachers and the students. Such 

efforts were observed not only in U.S.A. but throughout 

in Europe. 

In U.K., School Mathematics Project (SMP) was 

formed to reorient school mathematics. Two other groups, 

namely the Midland Mathematics Project (MMP) and Soptire 

Project worked parallely to publish a good number of 

new textbooks on school mathematics. By I961, the organisa­

tion for European Economic Cooperation in collaboration with 
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Mathematical Association of America held several seminars on 

survey work and published their report "New Thinking in 

School Mathematics". The Report reveals the condition of 

Mathematics teaching in the West European countries. It 

also suggested the reforms necessary for the improvement. 

Countries like Belgium, Sweden, Norway, Denmark, France and 

Italy started similar programmes to improve school 

mathematics. Famous mathematicians of these countries 

took keen interest in leading the movement and in writing 

better textbooks for schools. 

Attempts in this direction was observed not only 

in Europe but in Africa also. This can be Judged from the 

fact that the African Education Programme of Educational 

Service has published a series of books called "The Entebbe 

Mathematics Series" which reflects a completely modern 

21 spirit. All these developmental activities in Mathematics 

education started assuming an international character 

in late sixties and as a result the first International 

22 Congress on Mathematics education came into existence. 

In India also efforts were being made for such 

revolution. One of them came out successfully at about I963 

when the first Summer Institute of Mathematics was 

organized at Delhi. It was sponsored by NCERT and U.G.C. 

in collaboration with the teachers of Columbia University. 
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This was an Institute for discussion of various aspects of 

the revolution such as reformation that may be brought in 

curricula, textbooks, teaching methods etc. and the teachers 

from various educational institutes took part in it. 

This was an experiment, first of its kind in India 

that brought tremendous success. Encouraged by this 

enthusiastic response, the authorities increased the 

number of Summer Institutes to four in 1964, to sixteen 

in 1965, and to twelve in 1966. About I309 school teachers 

were trained in new secondary mathematics in these 

33 Summer Institutes. Now-a-days such Summer Institutes of 

mathematics have become a regular feature of every year 

throughout the country. 

Additionally, number of conferences were held on 

mathematics education by Education Department, NCERT 

and UGC. Various schemes and projects were taken up on 

the basis of the reports of such conferences. In I963, NCERT 

took up a scheme for identifying scientific talent at 

the end of secondary stages. The tools used for selecting 

such talents were scientific aptitude test and an interview. 

This scheme was started in Delhi which was extended all 

over the country by 1964. Till 1965 each scholarship was 

awarded for a period of three years but afterwards the 

period is inĉ êased to nine years. Previously it was 
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only for science talents but now-a-days ten special 

scholarships awarded to the talented students in mathematics 

separately.. Of late, the Olympiad in mathematics are 

conducted all throughout the country. Thus attempts are 

being made to improve, mathematics education. 

After, a decade from starting the revolution in 

mathematics education, remarkable development in the field 

of mathematics in India could be observed. These may be 

summarised, as follows:. 

1. A number of branches of modern mathematics have been 

introduced in the mathematics curriculum right from 

school . stage. Though many branches are still unrepre­

sented and there, are only a few scholars who liave come 

somewhere near the world standard, yet there has 

been a great upsurge in this direction and enthusiasm 

has been noticed among the youngmen to • take up 

new branches. 

2. In the world directory of mathematician, 107 mathema­

ticians from India were listed against a total of about 

5000 mathematicians in the whole world in I966. 

3. The average number of the Ph.D's in Mathematics from 

all Indian Universities and Institutes were 12 per year 

during I965-66. 
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4. There are about 4o Universities and Institutes 

offering post-graduate courses in Mathematics, 

though courses are not up-to-date and the total 

enrollment of the students are above three thousand in 

these courses. 

5. The number of the Journals (on mathematics) published 

are about six to ten. Though this number is negligible 

compared to the mathematics journals published 

throughout the world, the overall development in 

mathematics in our country cannot be considered 

as insignificant. -̂  

Attempts were still being made to accelerate the 

progress. In 1966, to make a detailed study on the 

basic problems faced by mathematical education in India, 

a . committee was formed under Vikrara Sarabhai Community 

Centre, the aim of which was to explore the possibility 

of producing better curricula, better textbooks and also 

to prepare the teacher community for the successful 

implementation of projects made for High Schools launched 

by the Community from I969-70 to I975-76. These projects 

showed some success. 

By then, the Central Advisory Board of Government 

of India decided to adopt a policy for a uniform pattern of 
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education, which is to be taken up by the whole country and 

on the recommendation of Education Commission 1966, 

the 1 0 + 2 + 3 pattern of undergraduate education has been 

launched. Also all the States were instructed to revise the 

curriculum, particularly the School curricula, on the 

guideline of Commission's recommendation. By 1978-79? almost 

all the States of the country introduced the new syllabus as 

25 per the recommendation of Kothari Commission. ̂  

1.2.02. Post Kothari Commission Development 

India was proceeding ahead through no wide path 

of development. Various efforts in this direction was 

successful, some of which are stated as follows: 

Many State Government have revised their Syllabi 

Textbooks in regional languages are produced accordingly. 

The Council for Indian School Certificate Examination has 

introduced New Mathematics as an alternative. 

A school mathematics project was started at Kanpur 

and Meerut for training school teachers in new ideas and 

for training the parents of the students also. A number of 

books were published for this project. Central Board of 

Secondary Education also revised its syllabus significantly 

according to the 1 0 + 2 pattern. 

UGC and NCERT also play an important role in 

the development of mathematics. UGC appointed a Review 
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Committee on Mathematics In August 1959 A.D., the report 

of which was published in 196I. Consequently, in 

1964 A.D., a Mathematics Reform Committee was formed 

by UGC and its report was published in I966 A.D. Government 

of India appointed a panel of senior mathematicians in 

I96I' A.D. to write a series of new textbooks. This 

panel was replaced by Editorial Board which produced few 

books for schools and teacher's guide, which were publishe'd 

by NCERT. Moreover, NCERT published some more textbooks 

and teachers guide with the assistance of UNESCO. 

A large number of summer schools for training 

mathematics teachers for schools and colleges were conducted 

frequently. Here, attempts were being made to expose 

these teachers to modern ideas so that they can create a 

climate for change in mathematics education. These 

Summer Schools have been conducted by UGC, NCERT, State 

Government and private agencies. Summer Schools were 

held not only for the teachers but also for the students 

and these schools have done a great deal to encourage 

the bright students. 

Besides these, a number of conferences have 

been held from time to time. Various national and state 

level associations for improvement of mathematics education 

was formed. Many of them are publishing various mathematical 
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Journals regularly, both in English and in Regional 

Languages. Few important activities of these associations 

are given below: 

1. Association of Mathematics Teachers of India has 

been holding regular annual conferences and has 

published its journal 'The Mathematics Teachers' 

regularly. 

2. The Delhi Association of Mathematics Teachers held 

mathematical competition for the school students of 

Delhi and publishes a 'Newsletter'. 

3. Andhra Pradesh Association of Mathematics teachers 

formed in 1973 has been publishing 'Newsletter'. 

4. Orissa Mathematical Society, formed in 1971 A.D., 

have been holding conferences on mathematics regularly. 

5. The Association of Improvement of Mathematics Teaching 

in India, also conducted a number of conferences 

and training programmes for the review of West 

Bengal curriculum. In this context, we can name 

of another association. The Calcutta Mathematical 

Society. 

6. Other states like Assam, Punjab, Bihar, Haryana, 

Himachal Pradesh etc. has also shown" their sincere 

efforts in improving mathematics education. Some 

noteworthy magazines on mathematics education are 
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'The Mathematics Education', 'Bulletin of Mathematical 

Association of India' and 'The Mathematics Seminar'. 

Many are published in regional languages also. 

At the undergraduate level including plus two state, 

the most important programmes are launched by the College 

Science Improvement Programme (COSIP). Under this, many 

Universities of the country has come up with various 

activities like publishing instructional material which are 

prepared by College teachers after mutual discussion. 

Also a series of books on Mathematics through games, 

objective type question banks etc. are published. A good 

number of Colleges under COSIP have produced standard 

materials on mathematics education. These Colleges 

received grants from UGC for improving undergraduate 

mathematics teaching and to develop teaching aids, 

provide tutorials, arranging exhibitions, inviting guest 

lecture and also to supply cyclostyled notes to the 

27 students. 

Thus, considering all points of view we can con­

clude that although the contribution of Indian mathematics 

to the world mathematics is quite insignificant, yet the 

overall development of Indian mathematics is not negligible. 

India is definitely among the first ten mathematically 

developed countries of the world, also much ahead of 

all other Asian and African countries except Japan. 
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1.3. MATHEMATIQS EDUCATION IN MEGHALAYA 

The history of Mathematics education in Meghalaya 

cannot be isolated from the history of mathematics 

education in the country as a whole. It is true that 

the present educational system originally began on 

an altogether different objective which was aimed at, 

in the beginning, to train only the administrative 

manpower to meet the requirements of the Government. 

However, eventually it also became necessary to start 

science education right from the school to keep pace 

with major scientific discoveries of the time. Meghalaya, 

rather, the then Assam, was also enveloped by this 

pattern of education. After independence although, 

India leaped into science and technology, rather in a 

big way, it failed to review the need of developing 

science education in general and mathematics education 

in particular. In accordance with the development of 

the Western developed countries , the north east region 

as a whole, being strategic in more than one way, had 

been set aside in the field of education. As a result, 

the curriculum development, the teaching methodologies, 

and also the development of the text books and other 

teaching aids could not gain due importance. The Universi­

ties set up in the region has confined themselves to 

degree and post-graduate levels without involving any 
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mechanism to link its system with that of school educa­

tion. 

Meghalaya, happened to be born in 1972 inheriting 

every system including the educational set up from 

Assam. It is true that certain changes were brought 

in prior to the creation of Meghalaya in the then Assam. 

But due to various factors discussed below, the districts of 

the hill areas could not be enveloped successfully 

by these changes. In a survey report made by Dr. B.K. Dev 

2Q Sarma, ^ it is revealed that there are four major factors 

confronting the growth of mathematics education (and 

so science education in general). They can be categorised 

as: 

1. Social Factor 

2. Individual Factor 

3. Institutional Factor, and 

4. Political Factor. 

The detailed discussion of these factors creating backward­

ness in mathematics education as a whole is dealt with 

in Chapter - II. However, it is observed that these factors 

in general have affected the mathematics teaching at 

plus two level to a great extent rather, giving a dead 

blow to it. As is seen Primary Education in Meghalaya 
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is mostly a matter of District Council Administration. After 

which high school education is managed by Secondary Education. 

Finally, plus two stage still known as the Pre-University 

is still under the cover of colleges tied with the 

University. In principle, plus two stage has been separated 

out almost all throughout the country and put under 

a council known as Higher Secondary Council. Here, in 

Meghalaya perhaps due to the scattered density of population 

with its low input, it has not been possible to set up 

separately a Higher Secondary Council. Initially there was 

a single higher secondary school during seventies and 

the Academic affairs of this school was managed by 

Meghalaya Board of Secondary Education. Eventually, 

this is also abolished and at present all these students in 

plus two stage are going through the collegiate education 

although according to the UGC guidelines they do not fall 

under it. The North-Eastern Hill University has, however, 

set up a separate council for this stage within the 

University system. 

_ Under the present system of management it appears 

that the education system in Meghalaya has failed to be 

of continuous nature. As a result, - it has 

not been possible to frame a unified education policy to 

bring together the children of all the districts in the 
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State' under a suitable pattern. The mathematics as a 

subject of study was not compulsory beyond middle school 

stage upto ' .,-, 1983. It is really a very short period 

to cover up a congenial atmosphere for mathematics 

education after it has been made compulsory for the 

first ten years of school. In numerical terms it can be 

stated that at present approximately 1,85,696 primary 

and 24,000 secondary pupils are target of mathematics 

teaching. But surprisingly enough this big number of 

people, getting mathematics teaching upto 'the HSLC 

examinations reduces to 1,500 (approximately) only 

at plus two level. This shows the national education 

system prescribed, which provide a common content ccurriculum, 

of course, with wide variation of Meghalaya, has failed 

to yeild a desired level in mathematics. The result 

of the HSLC ejcamination where a pass in mathematics 

is essential for promotion, shows the low yield beyond 

31 expectation. •'̂  How much this reduction is in due to 

failure in mathematics is discussed in Chapter - II. 

Another point noted in our investigation is 

that, mathematics education at plus two stage is still not 

linked up adequately with that of the high school stage, the 

detailed discussion of which is presented in Chapters II 

& III of this thesis. However, I would like to emphasise 
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on the fact that due to the old pattern of mathematics 

curriculum followed In the same- 'way -.. for long, years 

without conducting the modern changes has caused a 

great hindrance to pursue plus two mathematics In the 

proper spirit. It has been observed that the mathematics 

curricula have undergone various changes for two three times 

whereas the mathematics curricula at high school stage 

have reamlned static all throughout except some changes 

brought Into the teaching methodologies. The SCERT, 

Meghalaya came up In the year 19T6X . only. Since its 

inception the Council have tried in various ways to improve 

the mathematics standard at the high school stages. 

The Council took up various projects to improve the 

mathematics teaching at the primary as well as high school 

32 
states,.-̂  In order to help the high school teachers, 

the SCERT also published a series of guide books on 

teaching mathematics-̂ -" which have thrown some light 

on improving mathematics teaching. But unless the recent 

developments and relevances of mathematics are Inducted 

in the school curriculum, the changes brought in at 

the plus two stages in mathematics teaching becomes 

almost futile. Meghalaya Is mostly suffering from this 

defect as regards to mathematics education at the plus two 

stage. 
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1.4. IMPORTANCE OF MATHEMATICS 

Mathematics has always been playing the most 

important role in the growth of civilization since from 

the very beginning of it. Its impact on the civilized world 

may not be obvious always, but its Indirect impact 

cannot be denied. Today, as the knowledge of mathematics 

is expanding unboundedly with time more and more we are 

S4 marching ahead towards progress.-"̂  

It is very clear that mathematics forms the 

foundation of technical and scientific growth. Human 

civilization witnessed the tremendous exploration of scien­

tific knowledge since ages which gave birth to various 

scientific inventions that has become indispensable 

in every walk of life. The basic principles of all 

such Inventions are mathematical theories. And many of 

these inventions are due to the scientists who were 

basically mathematician. James Watt, the inventor of 

Steam Engine, was a famous mathematician. In fact, 

no invention would have been possible without mathematics. 

In the other fields of science also, mathematics is 

being used continually.-̂ -̂  Intensive research work has 

been and still being carried out which are very much 

dependable on mathematics for the huge computational 

works. So far as life science is concerned, mathematics 
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has fO(.'nd its place in this branch also. Because it 

is "of immense help in the process of analysing the 

series of various observations. Moreover, study of 

biology depends upon two of its branches viz. biophysics and 

biochemistry, which have attei-ined a rank almost equal to 

that of independent sciences. Knovjledge of Mathematics 

is required to understand these branches, as a result, 

biomathematics is growing as an Important field of 

the study of life sciences. Today, man is capable of 

mastering over the nature due to this scientific knowledge. 

The rapid growth of scientific knowledge has helped 

human race to reach in the age of compute, age of space. 

Undoubtedly mathematics was the vehicle for this journey 

of mankind. Today space shuttle are being launched 

by many countries where a great deal of computational 

technology is required. So again mathematics is the 

first step to the space science. It may be mentioned 

here that the first Indian space shuttles, 'Aryabhatta' and 

'Bhaskara' was named after the great Indian mathematicians 

of vedic age. In all ages mathematics is regarded as 

the basis of all sciences. In the words of the famous 

philosopher Kant, "A natural science is a science only 

in so far as it is mathematical". And famous scientist 

Helmholtz expressed his views in the following words: 

"The final aim of each natural science is to resolve 

itself into mathematics."-^' 
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Not only on Science, but mathematics Is the 

necessary part of the various branches of Social Sciences 

also. Study of Economics Is not possible without mathematics, 

Educationists even recognised the relation of mathematics 

with abstract subjects like Psychology and Philosophy. 

Without going into much philosophy also, the above 

fact become clear when we consider the great deal of 

contribution of famous mathematicians like Pascal, 

Descartes and Leibnitz to Philosophy. 

Thus practical values of mathematics education 

are recognised all over the world, it is not possible to 

wipe off mathematics from modern world, which will 

mean the end of the civilization. In all major and 

minor activities of life of all persons of all categories 

of society, mathematical considerations occupy the upper 

most place in a human mind. Napoleon truly remarked 

that "The progress and the Improvement of mathematics 

are linked to the prosperity of the state." 

Besides , these material values of Mathematics, 

this subject's contribution to the total personality 

of a human character, cannot be ignored. Learning of 

mathematics helps to learn to think logically and rationally 

which is very important. According to Lock, "Mathematics 

is a way to settle in the mind a habit of reasoning". 
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The thorough knowledge of mathematics acts in human 

mind as a man for description, as a mean for systemization, 

as a mean for verifying the truth. The most important 

role of mathematics is its role of deductive reasoning. 

Due to its very nature it possesses this feature which 

develops the habit of reasoning and logical thinking 

power in the minds of learner. Another feature of this 

subject is that one can easily follow a gradation going 

from simple to complex while learning mathematics. 

The procedure on practice helps the learner to advance 

by degrees to harder and harder portions, not only 

in mathematics but in real life situation also. Thus 

mathematics helps a learner to grow as a rational, 

hard working, systematic citizen, having a broad outlook. 

Today, importance of mathematics in the evol'ution 

of human civilization is recognised all over the world. 

Government of India made a significant step through 

National Education Policy I986, where more emphasize was 

given in the field of science, and mathematics was 

incorporated as compulsory subjects for both boys and 

4l girls upto the secondary level. 

1.5. MATHEMATICS IN THE OTHER PARTS OF THE GLOBE 

Mathematics education has obtained important place 

in the educational system of all the developed countries 
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which can be measured by their technical achievement. In 

the developing countries also continuous attention 

is being paid to the improvement of mathematics education. 

1.5.01. U.S.A. 

U.S.A. being the most developed country in 

the world, also claims one of the top positions in 

the world of mathematics. Intensive drive has been 

made in the states for improving mathematics education at 

various level. This can be visualised from the following 

facts: 

(i) In U.S.A. and Canada, the number of Ph.D's in 

Mathematics during the entire period upto 1955 

was 3,796. From 1956 to I962, an additional 

2,056 degrees were awarded. Afterwards, the number 

was nearly doubled in the next twelve years. 

(ii) The expenditure on scientific and technological 

research was about 90,000 crores of rupees 

per year in the early sixties. This amount 

was doubled in a span of time less than a decade. 

(iii) The number of books and research journals are also 

increasing at a very fast rate. Not only in 

the higher level, but a handsome amount is 

spent to improve school mathematics also, which 

involve efforts of hundred of University professors. 



[40] 

(iv) A large number of teachers are trained in Summer 

Institutes of period ranging from four to eight 

weeks. 

(v) Various projects have been taken up to take 

necessary action to improve mathematics education. 

Among them few important are: 

1. School Mathematics Study Group (SMSG) 

This group was formed in the Stanford University, 

California in 1958- The main objective of this group is 

to carry out research on development in the teaching 

of school mathematics. The most important effort made 

by SMSG have been the preparation of textual material 

designed to illustrate the curriculum that is to be 

reformed according to the needs of American Society and 

with this the preparation of material for the teachers 

that would help them to teach such a curriculum. It 

is the effort of this group for which an integrated, 

sequential mathematics curriculum for secondary and 

higher secondary level came into existence. A second 

major activity of this group is the contribution of the 

National Longitudinal Study of Mathematics Abilities 

in which students of secondary stages are being followed 

to determine the effects on conventional, SMSG, and 

other new course sequence on performance in mathematics. -̂  
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2. University of Illinois Committee on School Mathematics 
(UICSM) 

This Committee was formed in 1958 to investigate 

the content and teaching of pre-college mathematics 

in the higher secondary state. Firstly, with the 

financial support of Carnegie Corporation of New York, 

this committee - developed variety of instructional 

material. Afterwards with the support of NSF' (National 

Science Foundation) UICSM carried out this work, more 

effectively to which new scheme of the programme, namely 

fifty film series for training the teachers has been 

added. It also prepared a special course in different 

branches of mathematics for under-achievers in mathematics, 

a preliminary version of which was tried in the public 

schools' of the town. A revised version of this course 

was tried in several other schools afterwards. 

3. Cambridge Conference on School Mathematics 

The aim of this project, ^ which was formed 

in 1963» have been to encourage intensive study and 

discussion among mathematicians and scientists, relating 

not only to the present content, structure, and sequence 

of mathematics curricula, but also in determination 

of alternative long-range goals in teaching of mathematics. 

To attain the goal, this project has conducted 

a number of conferences on various aspects of mathematics 
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education which has established better communication 

between the various individuals and groups concerned with 

educational reforms in mathematics. 

k. Experimental Teaching of Mathematics in the Elementary 
Schools 

Formed in 1959 this project aimed to develop a 

modern mathematics curriculum for elementary and middle 

school. The main activity of this project is the development 

of a computer based laboratory for teaching of elementary 

46 school mathematics. 

5. Boston College Mathematics Institute 

The major object of this Institute is to assist the 

teachers of mathematics by offering special courses 

for the teachers and by preparing contemporary mathematics 

text for both the teachers and the students. 

Besides these, there are numerous other agencies 

like "Survey of Recent East European Literature in 

School and College Mathematics", "the University of the 

State of New York Programme" and many others. These 

agencies are developing their own programmes to improve 

mathematics education. As a result, a number of excellent 

books on mathematics were produced which proved to 

be very useful both for teachers and students. Not only 

in publishing books and teachers' guide, but many signifi-
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cant efforts were made and is being made for the betterment 

of mathematics teaching. 

1.5.02. United Kingdom 

A considerable thinking Was done in U.K. also. The 

mathematics educators have evolved different programmes 

and methods which are consistent with their national 

goal and socio-economic conditions. The important feature 

of, the mathematics education of U.K. is that, also 

called traditional mathematics has not merged into new 

mathematics, instead a healthy balance and integration 

between these two is still being maintained there. 

In these countries also, various projects have been formed 

in order to develop mathematics teaching. The biggest of 

U.K. projects is the School Mathematics Project which was 

formed in I960. The major aim of this project is to 

modernise the content and teaching of mathematics in 

the secondary level. Among the other activities of 

this project, the followlngs can be mentioned: 

(a) Due to this project, a number of good 

books were published for advanced mathematics 

which were accompanied by teachers' guide. 

These teachers' guide is also being published 

simultaneously along with each of the books. 

(b) SMP organises teacher-training conferences 

which are open to overseas candidates also. 
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Among other projects of U.K., there are Midland 

Mathematics Project, Nuffield Mathematics Project, 

Psychology and Mathematics Project, University College 

47 
Swansea Project, Contemporary School Mathematics etc. 

All these projects are contributing in country's mathematics 

education by their own method as for example, by preparing 

textbooks, teachers' guide, producing films on mathematics 

and so on, Varidiis groups also evolved a draft scheme 

of new topics in mathematics. 

1.5.03. Some Other Coiintries 

The other countries are also not lagging behind so 

far as development of mathematics education is concerned. 

Movement for reformation in mathematics education in 

Prance was led by eminent mathematicians. In Belgium also 

such effort in reforming was made. The movement there, 

was led by Professor Papys. Teachers Training Courses 

yiere organised by 'Belgium Centre for Mathematics Education', 

where a number of teachers has been trained. In Germany, 

•the UNESCO Institute for Education', Hamburg has published 

"Mathematics in Primary Education" which deals with 

the studies of learning mathematics by young children. 

Nordic countries, namely Sweden, Norway, Denmark jointly 

launched Combined Mathematics Project. USSR, one of 

the most developed countries of the world, is clearly 
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not lagging behind In mathematics education. This country, 

on depending to their social needs, has more tilted 

towards application. A large number of research fellow 

are working on the better designing and Improvement of 

computers. Moreover a significant number of good textbooks 

are also prepared regularly which serve the need of 

48 the whole world. 

1.5.04. Asia and Africa 

On the other hand, the condition of mathematics 

education In Asian and African countries, which are 

termed as developing countries are not as good as the 

European countries with an exception of Japan. But 

sincere efforts are observed all over the world to 

bring up the standard of mathematics education. In 

many of these countries the mathematics project have been 

heavily financed and aided by USAID. In Kenya SMP books 

and In Nigeria MME ideas have been tried. Some Commonwealth 

Countries of Africa also shown interest in SMP books. So 

special editions of these books, adopted to African 

conditions, was made available to them. In Ghana, the 

mathematics staff of five schools have brought out 

textbooks with the support of Nuffield foundation. The most 

successful efforts in Africa was due to African Education 

Programme of Educational Service Incorporated in U.S.A., 
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which has held Entebbe mathematics conferences where a 
' 49 

complete set of books have been published by this agency. 

In Asian countries attempts are being made 

continuously to improve the educative system for mathematics. 

In Iran the development of the country necessitates 

the development in mathematics, for which various steps 

have been adopted. 'Iranian Organization for Textbook' 

was established to have better textbooks prepared for 

different ; level, Organization for Educational Technology 

was formed to produce audio visual aids and so on. 

Moreover, because of the shortage of mathematics teachers, 

an Institute of Mathematics was established in 1966, which 

offer intensive training preparing lectures for teachers 

training college. To deal with various problems of 

mathematics education, 'Iranian Mathematical Society' 

was formed in early seventies. This society has contributed 

significantly towards the improvement of • mathematics 

50 educations. 

Serious endeavours have been made to improve 

mathematics teaching in Iraq and other Arab countries in . 

co-operation with the UNESCO, which adopted a project 

named "The UNESCO Project of Improving Teaching of Mathema­

tics in the Arab Countries". Besides, in Iraq, a Department 

of Mathematics was formed which regularly procures 
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publications concerning the application of modern mathema­

tics in other countries of the world. Also the specialists 

in mathematics and mathematics education are encouraged 

to take part in conferences, dealing with problems of 

mathematics education, held by International Mathematical 

51 Organizations. -̂  

Efforts were made in improving mathematics teaching 

in South Asian Countries also. As a system of mathematics 

education a. regional centre called Regional Centre for 

Education in Science and Mathematics (RECSAM) was formed 

in Malaysia, whose primary object is to work on the 

improvement of Science and Mathematics teaching by 

providing training, research and development and special 

services for participants from South East Asian Countries."^ 

In Sri Lanka, 'A Mathematical Development Project' was 

launched.' There are other organizations also those are 

concerned with development of mathematics teaching. 

Two of them are 'Curriculum Development Centre' and the 

''Department of Examination'. The latter one deals with 

evaluation. 

In Bangladesh, UNICEF has taken significant step 

to improve the primary level curriculum for mathematics. 

At the same time it also prepared teachers' guide <-

for primary level. Attempts are being made at the other 

level also."̂ -̂  
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To visualise the mathematical development all over 

the world, a group, named International Clearing House on 

Science and Mathematics Curricular Development, publishes 

annual reports of individual projects all over the 

world. This acts as a mirror for development and may prove 

useful to the research workers of all over the world. 

1.6. MATHEMATICS EDUCATION VIS-A-VIS NEW EDUCATION 
POLICY 

The National Policy of Education 1986, emphasized 

the importance of teaching mathematics as a part of general 

education. The country-wide situation of mathematics 

education has failed to reach the expected standard. The 

present state of mathematics teaching is far from satisfac­

tory in majority of the schools. The rate of failure in 

mathematics is also much higher compared to that of in 

other subjects. When this is the condition of mathematics 

education, on the other hand, the demand of mathematically 

skilled persons is growing at a very fast rate, rather 

exponentially. Our society is moving into a technological 

era for which, our contry needs large number trained 

manpower with sound mathematics base. This fact was also 

stressed in Kothari Commission Report.-^ Prior to it when 

the revolutionary wave of new mathematics broke out 

around the world, some steps were taken up in this direction 

in our country also. Since then, mathematics curriculum 
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upto +2 level has undergone various changes from time to 

time. About the success of modern mathematics nothing can 

be.;!,said definitely, but there is no doubt that qualitative 

betterment of mathematics education is the. need of 

the day. -̂  

. • Keeping all these aspects in view the National 

Education .. Policy . stresses on mathematics teaching-^ 

where the ..corrective measures are to be adopted. The 

NCERT and. SCERT's have been entrusted to initiate several 

steps to improve mathematics education at the national 

level as well as the state level. Organisation of seminars, 

workshops,.,, .publishing useful materials, conducting 

mathematics olympiad etc. are some of their various 

activities. In spite of all these efforts, "it can be 

said that the success of mathematics teaching depends 

ultimately on the classroom teacher, and it is he, who 

can make learning of mathematics more enjoyable in 

his own way.•NEP has proposed to work with this .considera­

tion and has prepared a module for teachers with a 

purpose of making them aware of advantages and drawbacks 

of present' teaching system. This module which will 

help the teacher to understand the implication of NPE 

1986, for, proper mathematics education will enable 

him also to critically understand the objectives of teaching 
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mathematics. This will help him to ascertain the reasons 

for low achievement level of a majority of pupils in 

mathematics in the country. And then it will direct 

him to take appropriate remedial measures like (i) 

to identify common mistakes made by the pupils, (ii) to 

deyelop activity oriented lesson plan, (lii) to plan a 

mathematical laboratory in the institution, and so on. Since 

it is not possible to prescribe remedial measures for 

everyone in general, NEP emphasizes on the discovery of 

the own remedial measures of the teachers.-^ 

The Policy describes the following as the objec­

tives of learning mathematics specially at the secondary 

level:^® 

1. To acquire knowledge and understanding of the terms, 

concepts, principles, processes, symbols and mastery 

of computational and fundamental processes that 

are required in daily life and for higher learning 

in mathematics. 

2. To develop skills of drawing, measuring, estimating and 

demonstrating. 

3- To learn to apply mathematical knowledge and skills to 

solve problems that occurred in daily life as well as 

problems related to higher learning in mathematics 

or allied areas. 
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4. To develop the ability to think, reason, analyse and 

articulates logically. 

5. To learn to appreciate the proper and beauty of 

Mathematics. 

6. To show an interest in mathematics by participation 

in mathematical competitions and engaging in its 

learning. 

7. To develop a reverence and respect towards great 

mathematicians for their contributions to the field 

of mathematical knowledge. 

8. To develop necessary skills to work with modern 

technological devices such as calculators, computers 

etc. 

It appears that NEP has stressed two very signifi­

cant aspects. They are on to act as guideline for the 

teachers as follows: 

(I) "To promote equality, it will be necessary to 

provide for equal opportunity to all not only in access 

but also in the conditions for success." 

(II) "Minimum -level of learning will be laid down for 

each stage of education."-'-̂  

In the process of curriculum development at any 

stage, the foremost task is to identify the portion that 
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constitute essential mathematics. They are the topics or 

the concepts which are of functional use and all further 

studies are based on them. Such learning points of 

essential mathematics should be acquired by all at mastery 

level. These learning points which are to be acquired at 

mastery level can be taken as minimum level of learning. 

This minimum level of learning is relevant and valid not 

only in primary and middle school level but also in secon­

dary stage. The expected minimum level of learning should 

be indicated in the curriculum. But that is not sufficient, 

and NEP welcomes the teachers to come up with their own 

views on minimum level. 

NEP emphasize that mathematics is the discovery 

of human minds and teaching of mathematics should be guided 

to discovery. That means, teaching of this subject 

should • not be only a descriptive process. Teaching 

of mathematics is to stimulate students thinking and 

reasoning power, and for this purpose teaching should 

be activity oriented. Mathematics should be learnt by 

doing. To carry out this successfully, NEP recommends 

organisation of mathematical laboratory, workroom in the 

institutions. 

Lastly, NEP stresses on the education for all the 

students irrespective of caste, creed, location or sex. 
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It emphasizes that access of education of comparable quality 

with sufficient condition for success is to be provided 

to all students. Mathematics education of comparable 

quality is also to be achieved by all. With proper 

implementation of NEP, the nation will have more and more 

children who are first generation learners from the 

disadvantaged and deprived section of society. 

As the situation Is, mathematics Is found to be 

very difficult by a majority of students. So some specific 

steps should be taken at institutional level and individual 

teachers level so that mathematics education of comparable 

quality can be imparted to all. To achieved this NEP sug­

gests that a multi media approach for curriculum transaction 

is required. Educational technology should be extensively 

used. Mathematics education recommends that in place 

of a single textbook various instructional prackages can 

be developed which may consist of supplementary problem 

book containing additional drill material and some 

challenging problems, enrichment material, model, charts, 

films recreational mathematics etc. 

From the above discussion it is clear that the 

new Education Policy has identified the strength and weak­

ness of present system of mathematics education and clearly 

enunciates the direction for reshaping the system particu-



larly . at the secondary and senior secondary level. 

The . success of mathematics education depends on- full 

implementation oT NEB. 
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PRESENT STATUS OF + 2 MATHEMATICS IN THE STATE 

2.ĵ l. Mathematics is said to be a man-made subject. Since 

ages, men were motivated towards science and mathematics 

because of their social needs. Today, mathematics and 

science function as the foundation of the modern economic 

system. It is a fact that the social and economic develop-

ment of a country requires a climate of widespread and 

popular acceptance of science and technology. But somehow or 

other the base of mathematics and science education in 

our country continues to be weak notwithstanding the 

growth and spread of education in the post independence 

period. The fast expansion of science and technological 

education could not succeed in providing adequate support 

in critical discipline like mathematics. 

North Eastern region is also not an exception to 

this general national situation. In addition to this, 

the educational system of the region suffers certain 

other handicaps notwithstanding the overall higher 

rates of literacy achieved. Various aspects of this 

problem are: (1) lack of •adeq'uately' trained personnel, 

(11) lack of basic motivation, (ill) limitation of 

traditional course content and examination requirement, 

(Iv) political and social deterrents to innovations. 

Impact of all these made the whole north eastern region 

exceptionally backward in science and mathematics education. 
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contributing a highest rate in mathemtical illiteracy. 

Because of the weak foundation in basic sciences the 

region is not in a poisition to make comparable contribution 

to its manpower resources and thus suffering in overall 

development notwithstanding of its natural resources. 

Remembering the profound effect of science in 

modern world, the New Education Policy has strongly recom­

mended the strengthening of mathematics and science educa­

tion so as to develop incoming generations with a sense 

of enquiry, creativity, courage to question, ability to 

think, reason analysis and articulate logically. The prime 

object of mathematics education is to develop in man. the 

power of logical thinking and reasoning. Education has 

always been necessary to help man adjust to his surroundings 

which undergoes change from time to time. Today, whole 

mankind live in a world of accelerated change produced to a 

large extent, by science and its application in technology. 

Here all men are affected by and must have an understanding 

of the impact of science on human affairs. A grounding in 

the basic principle -of science and mathematics can help men 

to adjust to the change of modern life. Proper mathematics 

education develops in a student a scientific and realistic 

2 attitude towards life. 

Mathematics education is also necessary to pre­

pare a student for elementary, as well as higher 
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education In science, technology, economics, psychology 

and many other subjects. Ignorance in mathematics will 

cause a great handicap in study of these subjects. 

In north eastern region, lack of technical manpower 

is strongly felt in recent years, so as to assess and 

utilise the rich natural resources of the region. An 

important reason for this is that the mathematics and 

science education over here is not adequate.-^ As mentioned 

earlier, the mathematics education in the north eastern 

region particularly in the hill state of Meghalaya, 

undergoes various problems at different stages of educa­

tional system. Like the other parts of the country, 

mathematics is a compulsory subject upto Class X, that is, 

secondary level in Meghalaya. But the situation becomes 

critical at higher secondary or plus two level where 

mathematics is treated as an optional subject. Even 

in the science stream it is not compulsory. The number 

of the students in this subject is rather low than 

the number expected. 

An analytic look over the situation reveals 

the fact that the mathematics education at plus two level 

in the state suffers from various difficulties. The main 

problems it has to face are as follows: 
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1. The Defective teaching system. 

2. Unmotivated students. 

3. Defective admission policy. 

4. Outmoded curriculum. 

5. The problem of textbook. 

6. Defective examination system, and 

7. Backwardness of area as a whole. 

2.1.01. Defective Teaching System 

The stability and success of teaching learning 

system is very much dependent on teachers. Undoubtedly 

teachers form the most important part of the system. The 

two equally important aspect of this profession that helps 

a teacher to carry out his duty successfully are through 

knowledge oyer the subject and effective technique. 

A teacher's educational qualification is related to know­

ledge and professional training helps him to find out and 

follow effective teaching method. In this state, the defect 

lies in these aspects, namely inadequacy in preparation 

and training of the teachers. In college level, the 

teachers are selected on the basis of their performance 
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in M.Sc. But the problem is that, these teachers have had 

neither a good training in the M.Sc. level nor have they 

been exposed to good mathematics. So when they come to 

teach insufficient and inadequately prepared, they 

might become able to put the material across, but not 

the spirit and excitement of modern mathematics. At 

any level, a teacher cannot teach effectively unless 

his knowledge and understanding go well beyond the 

scope of that which he is expected to teach. 

Another important reason for poor quality of 

teacher is the lack of adequate social security and retire­

ment benefits in the pay-structure currently prevailing. 

The poor salaries, raising price, Inequitous benefits 

for equally qualified persons in the other walks of life 

brings down the social status of the teachers. As 

a result, the teacher gradually loses interest either in 

teaching on in self improvement."^ This is also a reason 

why the brighter students are not being attracted 

towards this profession. Unless the good students 

choose their career as teachers, inadequacy of good 

teachers will continue over the state. Successful 

teaching of mathematics can only be carried out through 

dedicated teachers who have genuine love for the subject. 

No curricular innovations in mathematics can 

succeed unless there are competent cadres of well-trained 
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teaching personnel. This necessitates training of two 

types, namely (i) preservice training for the new 

entrants to this profession, and (ii) inservice training 

for updating the existing teachers. 
« 

It is universally agreed that only teachers with 

a strong academic background would be able to instill 

enthisiasm and curiosity among students. Thus, to 

teach in plus two level a good master's degree on the 

subject is the first and foremost requirement. The study 

of M.Sc. course, which is of two years duration provides a 

person with knowledge over the subject. But, though 

important, this is not sufficient to meet the job 

requirement for being a successful teacher. Because at 

post-graduate level of their study, students do not get 

any training that might help them in teaching. Also 

there is no provision for providing special care who want 

to go for teaching profession. So a post M.Sc. training 

course for those who choose teaching as profession, 

is, desirable, so as to provide them with knowledge 

for presenting the subject matter to the learners. 

Some knowledge about techniques and methods of teaching 

would be acquired before one starts teaching. Thus 

pre-service training is very important which provides 

acquaintance with some unifying mathematical topic 
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pertaining to what the teachers would teach, together 

with some topics in methodology. 

The training after recruitment of a teacher is 

as equally important as the training before recruitment. 

The revision and change in the content and methods of 

mathematics course often keep posing new situations, 

and this calls for creation of some new mathematical 

techniques. To meet the challenge successfully there should 

be the scope of inservice training for the teachers, 

where they will be given information about the new trends 

and new teaching techniques of mathematics that may help 

in improving the quality of teaching. This task can 

be carried out successfully through a variety of programmes, 

such as Summer course. Week end courses. Workshops, 

Seminars etc., where the teachers should be required to 

present papers, undertake project work and prepare 

teaching-learning materials and teaching aids. 

There is no scope of such professional training 

for college teachers of Meghalaya. Though its value and 

effectiveness in continuing the training of teachers 

to a higher place of efficiency and competence are 

widely recognised, no significant effort in this regard 

has been observed. Occasionally seminars and workshops 

on mathematics education are arranged by various organiza­

tions, where the teachers bring out their problems and 
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difficulties for free and frank discussion and also can 

keep themselves up-to-date in respect of subject matter and 

teaching techniques. But these are not held as frequently 

as it should be. 

The involvement of the teachers in experiencing 

mathematical ideas and learning effective ways of commu-
7 

nication to students would be extremely fruitful, 

which can be provided to the teachers by supplying 

them with various aids in the form of journals, allied 

books, teaching aids mathematical kits, charts, models, 

films etc. The college teachers of Meghalaya are always 

deprived of the most of these aids. A very few institutions 

in the state have library facilities which can only 

partly meet the needs of the students but not of the 

teachers. Mostly they do not contain desired good 

books, not to speak about journals and other aids. 

The defect of teaching system prevailing over the 

state lies also in the methods of teaching mathematics. 

The teaching of mathematics over here are only concentrated 

on the subject matter and students are expected to 

memorise them. That is why our teaching has become 

mostly memory-oriented and so it has failed to enable a 

student to attain the knowledge by logical thinking 

and reasoning. In most of the institutions of Shillong, 
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it has been observed that the mathematics teachers tries 

to explain the situation Just by a talk over the topic 

and some board-works. This becomes a one sided talk, 

and the students become just attentive listeners, 

hardly putting any question or arguments. This talk and 

chalk-method is generally termed as lecture method. It 

is a fact that in a large class of duration of forty five 

minutes a teacher cannot adopt a more effective method. 

In most of the institutions there are no regulations 

to regulate the size of the class. Report says that there 

may be as many as I50 to 200 students in a single class 

of mathematics at + 2 stage in some colleges. So a 

meaningful communication between teacher and learner 

cannot be expected and to teach in such a big class, the 

lecture method seems to be the only way out. But the 

problem is that in this method it is not at all possible 

to ,do proper justice for the subject. Because, mathematics 

cannot be learned just by being a passive listener. 

Unless the learner does not adopt the role of active 

participant, learning of mathematics cannot succeed. 

Receiving and memorising a bit of information is not the 

important purpose of mathematics. The study of the 

subject is more concerned with the thinking and reasoning 

power. So a method of teaching mathematics where experimen­

tation is totally neglected, where there is no opportunity 
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for the learners to discover and find out the facts by 

themselves cannot be the proper teaching method. 

I 

The teaching of mathematics in the State of 

Meghalaya begins as soon as a child enters school. But 

it was a compulsory subject at lower level only. It 

has been made compulsory for all at secondary stage 

very recently by 1983. But, merely making the subject 

compulsory does not help much in motivating the students. 

So far as motivation towards the subject is concerned, 

the State is highly poor. It has led to the unfavourable 

attitude towards mathematics and has caused an increase 

in .the rate of failure and decrease in number of pupil 

studying with mathematics in higher classes. Thus, 

by making the subject compulsory upto secondary stage 

has not improved the earlier situation and has also 

not removed the 'backwardness' in mathematics. May be, 

the students who are weak in mathematics do not get 

proper training and enough stimulus from the class 

as well as the social and home environment. 

It _ has been noticed that *: , most of the factors 

causing backwardness in mathematics are psychological 

like low I:Q, some mental ailment, mental dissatisfaction, 

domestic problems, mental, conflict, sense of insecurity, 

inferiority complex etc. These types of mental problems 
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often give rise to distaste or fear for the subject. 

However, teachers can help to a large extent in these 

problems. A 'genuine taste for the subject is developed 

through ; the ;,teacher's patience and persistence. Teaching 

of :mathematics is an art. Few of the teachers have 

it and -most of them have to acquire it. The development 

of .mankind always been dependent to the teachers who 

handed over, the knowledge, acquired through lifetime, 

to the newer, generations. So self-improvment of a teacher 

means the improvement in the overall teaching learning 

system of mathematics. 

Improvement in teaching has got two important 

aspects, namely significant knowledge and effective 

method of conveying them to the students. Undoubtedly, 

mastery over the subject is the most essential factor 

that is 'needed to teach effectively. Not only a degree 

but- also a person's aptitude counts a lot in this 

profession. 

Effective,. teaching means the effectiveness 

of . the method by which a teacher presents the subject to 

his pupils.. So, far as teaching of mathematics is concerned, 

it has "-been observed that the drill work helps a lot 

to gain clear mathematical concepts. Memorising formulae 

or . theories is always been a tiresome job. Drill works 
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make this process much more interesting. Moreover, 

effective and meaningful drill does not burden a student 

with tasks; instead, it enables him to take pleasure in 

them. If it can be given in various forms it helps in 

11 removing the monotony of learning. Another aspect of 

teaching of mathematics is that instructions in this 

subject must follow ai well ordered sequence. The learners 

cannot afford to miss any unit; because, once a concept is 

missed, the loss is irretrivable and its effect is 

cumulative. Weakness or not understanding at any stage 

results in difficulty which creates disinterest among the 

learners. Drill work can remove this difficulty. Thus, 

drilling as a device of teaching contributes to a 

large extent in motivating the students towards the subject. 

However, at +2 stage proper care must be taken to handle 

drill work. The very short and short answer type of ques­

tions can be done through such work orally. This will make 

the teaching of mathematics more meaningful. 

2.1.02. Students Unmotivated 

Truly speaking, the defective-"" teaching has 

caused to create a class of unmotivated students at 

this stage. 

A major aim of teaching mathematics should be 

to develop habits of logical and rational thinking in 
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12 the student and train him t(i learn on his own. If this 

goal is achieved, then only a successful step towards the 

motivation, which means to create a desire and aptitude 

in students to learn the subject, can be made. But our 

teaching system could not succeed in this regard. The 

teachers of mathematics at this level failed miserably to 

discharge the most important part of their function, 

namely, to arouse interest in their students. Mathematics 

has not been presented to the students as an integrated 

and organized body of beautiful ideas, full of creative 

excitement and adventure which is being increasingly 

utilized in the other branches of science. Instead, it 

1^ has been reduced to a dull mechanical routine affair. 

Elementary education in mathematics in Meghalaya 

is at a deplorable state which has really failed to create 

motivation among the students. If the arrangements for 

proper instruction in mathematics in the elementary stage 

is not brought, even a good beginning at the later stage 

cannot improve the situation. The lack of motivation 

is bound to be there at higher stage also. It is a 

fact that most of the teachers manning the primary 

school system today have got no proper mathematical 

background. Even in the M.E. Schools and High Schools 

of the State, the number of qualified mathematics 
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teachers is far from meeting the requirement. A survey 

report' - shows that only 3o.7% of the total mathematics 

teachers of the schools of Meghalaya have graduated 

'With mathematics as a subject. So, since the students do 

not get the benefit of right instruction, they gradually 

lose interest in mathematics. Though the subject is taught 

as a compulsory subject, they try to shake it off at 

the earliest opportunity. 
^ 

2.1.03. Defective Admission Policy 

Mathematics is an optional subject at plus two 

level. It has been observed that most of the students 

opt mathematics either because it is essential to enter 

into the professional stream or because a degree with 

mathematics helps in bettering the chances in the Job 

market. Avenues of employment at the end of a mathematics 

training do not compare favourably with avenues of other 

subjects which makes many students of low calibre enter 

the stream of mathematics. This fact increases mediocrity 

but not motivation among the students. 

Recruitment of students at Pre-University is 

mostly arbitrary. They are admitted on the basis of marks 

obtained in HSLC examination. But good marks cannot tell 

definitely about the aptitude of the students towards the 

subject. Specially when there exists gulf of differences 

between the two courses of study and it Is in Meghalaya. 
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Problems lies also in the classroom teaching sys­

tem. Effective Instruction cannot be achieved unless the 

teacher and the students have enough contact within and 

outsî de classroom. In a heterogeneous classroom individual 

attention is not paid to the students. Also as mentioned 

earlier, in most of the institution there is no regulation 

in the size of the class. So, in a class where there are 

too many students, their aptitude and abilities will be 

different. While teaching in such a class, the teacher 

remains unaware of the difficulties and needs of every 

student. Such teaching is mostly suitable for the average 

students. The group of slow learners or under achiever 

suffers of the poor foundation whereas the motivated 

or gifted students who need richer specialisation and 

deeper understanding in the subject do not get proper 

Individualised attention. As a result, a tendency 

of drifting away from the subject grows among the 

15 students. -̂  Motivation of the teachers towards the subject 

also depends on the method of teaching; that is, how the 

teacher is putting the subject matter across. In a large 

class the most common method for a teacher is the 

lecture method. Specially, when a heavy syllabus is to 

be finished within limited time there is no other 

alternative for the teacher. But then the experimentation 

to find 'out the learning effect cannot be tried. To create 
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love for the subject among the students, they must 

have. ,.the ;. opportunity to .discover and find out the 

facts ~ for themselves. Also . in a lecture there is a rapid 

flow ' of • ideas which may be difficult to follow for slow 

le^arners. .As a result, the motivation of the students 

cannot be attained,to an appreciable degree of success. 

2.1i04. Outmoded Curriculum 

I;-, .-The.; course offered to the students at plus two 

level is not a perfect one^ Curriculum plays an important 

rol.e on the whole educative process, it is that tool by 

.theil'he.lp .of: which the. objective of education is achieved. 

So ;a curriculum has to be so planned that it can meet 

all':- the requirements of imparting the knowledge to the 

learners. .Curriculum has to aspects: (i) What is to be 

taught at different level. The content of the course 

structure gives answer to this, and (ii) How to teach 

the,: topics of the content? Here the way or method of 

teaching ,.-should be specified. Some more questions 

arise in this context, like, why certain topic should be 

taught? This is one of the most important aspect that 

deals with the motivation of the topics included in the 

syilabus. A curriculum can be said to be well organized, 

rather perfect, if all the above conditions are fully 

satisfied. A perfect curriculum should have large framework 

of regional need and social background of the local 

students. . 
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The present curriculum offered to the pre-

Viniverslty"students of Meghalaya is too rigid. The students 

have : no .option in selecting the topics for study. 

Thî s fact affects -in-the motivation of the students towards 

the subject. Unless some flexibility is given to the course, 

the-. teaching .process alone cannot cater to the individual 

aptitudes- and differences. Since no freedom is given 

to the, students in selecting some of the subject matter, 

theyV'take refuge of key books or notes available in the 

market, which are prepared for examination purpose only. 

So-the goal of mathematics education at the stage is 

not, fulfilled, due. to which, failure creeps in. 

Ordinarily, the curriculum is just the listing of 

the names of the topics. It does not tell anything about 

the; method of teaching neither it gives a proper idea of 

how': far of a topic should be taught at certain level. 

So :;the teacher has - to develop the details by himself which 

amounts an excessive expectation from a teacher. 
' it' • , . 

• I' ,. A state should develop its own curricula in 

mathematics keeping in view the needs, aspiration, general 

level : of education, socio-economic condition of the 

society, along with the goals and objectives of mathematics 

17 education. The development of a state depends on the 

development •. of these aspects. With the change of these 
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factors, syllabus must be revised from time to time. By 

the continuous revision of the prevailing syllabus,enrich­

ment materials can be included which can raise the 

standard of the syllabus. In Meghalaya, hardly any attempt 

has been made in this regard, particularly for the syllabus 

for HSLC examination. Recently the existing syllabus 

for plus two level have been revised and some changes 

have been made by the University under P.U. Board. But 

it Is constrained ,iby the old fashioned syllabus of 

HSLC standard. Due to this a wide gap hds been̂ maiie- This 

gap created between the content of HSLC syllabus and plus 

two level syllabus, has caused the mathematics teaching at 

plus two stage tô  suffer to a great extent. If the 

latter should have been the continuation of the former, the 

teaching would have been meaningful. The students now 

enters the plus two level with very poor mathematical 

background and So mathematics appears to be difficult at 

this stage. As a result, the teaching in general has 

failed to create love for the subject among the students. 

It is mentioned earlier that the curriculum should 

include a well integrated treatment of the mathematical 

and social phases of the subject. The content of curriculum 

should be based on the need of the society and community 
1 o 

of the region. While making a new syllabus, or revising 
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an -;Old;;8 an. mathematically backward state 

irik.e-;.':,Megha.laya,' • the capability and the foundation 

of mathematics of the local people must not be forgotten. 

From that point of view, a bit of adjustment in the 

si:andard :,.• of ' the prevailing HSLC syllabus compared 

to. the' national level may be meaningful. But the question 

is Whether.'^this should be an excuse for not revising 

the-, syllabus for long time. Mathematics has been developed 

a]f;r;i.ot.; during :• ;;the last four decades. Unfortunately, 

•the,' -people of this; 3:feafctee are not exposed to it. Within 

the.;-framework.. of regional barrier, the present syllabus 

.cii,n->be'.--.improved by revising it more frequently and by 

making >,small .'.changes at each revision. Such a process 

o.f'.revision •,'of, the syllabus from time to time would 

help- ,the: students to get acquainted with the current 

gi^.owth.,of'mathematics and it would have been an effective 

step,'to improve .the backwardness in mathematics. 

•';:,...•; , Additionally, the present mathematics syllabus 

dges; not ̂ -find- correlation of a topic with other topic in 

other; branches of:science. It does not show even the corre-

lation; within the topics of mathematics itself. Correlation 

is- the' • niost 

of .the subject 

essential factor that makes the study 

meaningful to the learners. Correlation with 

other; .sUb'ject .convinces the learner that knowledge 
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acquiredvis ultimately one and the same and the knowledge 

of one'-branch helps in learning the other branches. Then 

they."will-realise that- mathematics provides for quantita­

tive study of various subjects and the mathematical way 

of], looking at them gives exactness in thinking. Correlation 

with-day to day experience brings out the power of mathema­

tics in̂ , , application and convinces a learner that it is 

immediately useful even in discharging his duties as an 

enlightened citizen. It takes the learning of mathematics 

out of the four walls of a classroom to the wider sphere 

of activity. Thus, this Integration is essential to commu­

nicate to . the learner that mathematics transcends the 

page's of his textbooks and .:it is a part and .parcel of his 

19 life. From this, it is very clear that the integrated 

study.of mathematics contribute fairly towards the motiva­

tion of the learner. Also this method Jof presenting the 

subject -will; help^ the learner in developing mathematical 

way of; looking at things and thus mathematics will itself 

bejcome a --meaningful part of his life. But the present 

plus two syllabus do not suggest such integrated approach 

'" '•• • 20 

ofj: Studying mathematics. A project report indicates how 

s-icence. uses mathematics and what are the basic problems 

encountered by science teachers regarding the mathematical 

ability;.of pupils. The findings of this project are: (i) 

the. lack of transfer of mathematical skill learned in 
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mathematical lessoh to the science lesson, (ii) the feeling 

on the part of science teachers that the computational 

skill are lacking in pupil at present. Such difficulties 

can be removed if integrated approach of study of the 

21 subject is encouraged from the very beginning. 

2.1.05. The Problem of Textbooks 

The successful implementation of a syllabus de­

pends on the prescribed textbooks. Traditionally, the 

textbook is the most commonly used instructional material. 

In Meghalaya, it is rather the only instructional material. 

No doubt, textbooks are very important in the field of 

educative process. Without textbooks the Job of teaching 

would not have been carried out successfully. Because, 

it serves as the most useful resource even to the teachers. 

Teachers find significant advantage in the textbook. In a 

textbook, generally, a great quantity of valuable informa­

tion is summarised in a manner that is convenient for 

both the teacher and the students. A good textbook furni­

shes a large collection of well selected and graded exerci-

ses for the teaching as well as learning. Also, in many 

cases it includes figures, charts, maps, flow-diagrams 

which may prove to be valuable in teaching mathematics. 

But in spite of all its importances, the textbook 

has some demerits also. Firstly, it comes from the author 
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of the text. An author may be well expert in his field and 

the material may have been pre-tested, yet texts written 

may not be serving the local needs. Because, the books are 

published for national distribution. It does not (and 

cannot) take into consideration the nature of the local 

community. And it has happened here. Textbooks should be 

written by the mathematician who has the first-hand expe­

rience of the teaching in the region. When the author is 

familiar to the defects and drawbacks of the local students, 

he can take care of these in his book. In this state, 

the problem of textbooks is envisaged by the educative sys­

tem as a whole. There is hardly any mathematics book writ-

ten by a person having experience of teaching in the state. 

Moreover, the textbooks are generally written for 

average learner. So the two extreme classes find these 

books to have differences in academic aptitude, interest, 

background of experience or goal of learning. Some adjust­

ment for individual differences is necessary. A group of 

22 research worker while working on instructional material 

in mathematics found that the textual material neither 

provides scope-for exploiting the creativeness of brighter 

students nor it helps in diagonising slow learners provid­

ing remedial materials. Since the textbooks is bound to 

follow a prescribed syllabus and the requirements of exami­

nation, there is no room for any type of enrichment 
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material in it. So, the need for instructional material to 

supplement the textbook both for teacher and the students 

is obvious. In-fact, no textbook can be complete if it does 

not î ontain typical exercises together with some exercises 

for specially gifted students. The purpose of a good text­

book is to present material to be acquired under the direct 

guidance of the teacher and acquisition on the part of 

students has to be gradually automatic so that the gifted 

students need a minimum help and that the teacher can 

direct his attention to the slow learners. But the students 

of Meghalaya has so far been deprived of such textbooks. 

One more drawback of the prescribed textbooks at present 

are that they do not meet the requirements of competitive 

examination for the entry to engineering, management and 

other professions. This is a reason for the less numbers of 

students who can come out with flying colours in the field 

of technology, management etc. 

It is often said that a textbook, though very 

Important among the instructional aids is not adequate 

in itself to help the students to acquire the expected 

learning in terms of knowledge, understanding, skill etc. 

It needs to be supported by other aids like test items, 

charts, models, film strips etc., to further explain and 

concretise various concepts. Audio-visual aids are a great 
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23 advantage to the 'classroom teacher. -" Because, they are 

the, learning materials which show great promise for making 

•:learning more important and effective for the students. 

Unfprt,unately, the teachers of Meghalaya do not get the 

scope of. exploring such audio visual aids to the students. 

An important function of every educative institu­

tion is -to provide the learners with extra information 

,:and supplementary material in addition to the classroom 

teaching. A good library can serve the purpose successful­

ly. If it is not possible to take individual care in the 

class,, then also a good library can help the. learners 

in--this respect at least to some extent. It should ideally 

contain various.t'extbooks other than prescribed one, refe­

rence books , supplementary books on some related advanced 

.topics, various mathematical Journals and magazines that 

helps.to keep in touch with the various development taking 

place in; the different fields of Mathematics etc. These 

;Would help the brighter students. Whereas, for slow lear­

ners a collection of remedial notes on the topics, some 

current popular books etc. are desirable. For the teachers 

of mathematics, teaching modules, illustration of mathema­

tical, application, in various fields, the books on prac­

tical •.teaching of the subject, Journals etc. should be 

there. 



[84] 

In spite of all the above mentioned things there 

must -be a good number of the prescribed textbooks in the 

library to make it available to everyone. 

i So far as motivation of the pupils are concerned, 

a library may help in this regard by keeping various books 

of .Mathematical hobbies, recreational mathematics, mathema­

tical puzzle books etc. Equally books on history of mathe­

matics and biography of noted mathematicians would be 

of good help. 

Factually, almost all the colleges in this State 

has been failing to provide the adequate library facili­

ties. Library is very poor even in the 'good' colleges. 

The quality as well as the quantity of the books in the 

college libraries are not upto the requirements of the 

students. Also the education being examination oriented, 

the college libraries are stacked with substandard books 

Which are useful to the students only for preparing them­

selves for examination, but which do not widen the horizon 

of mathematics, and thus has failed to develop a taste 

for mathematics. Since the number of students studying 

with mathematics, and the people who uses mathematics 

are very few compared to the number of students in other 

disciplines in this region, neither the libraries nor the 

bookshops have enough good books or newly published books 
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on the subject. The libraries do not even contain any 

journal or magazine on popular mathematics. Unless the 

libaries are improved, habit of studying, particularly 

the habit of self learning cannot grow among the students 

and so the right education in mathematics, in- the broader 

sense of the term, cannot be achieved. 

2.1.06. Defective Examination System 

The success of teaching-learning process in mathe­

matics depends upon the proper system of evaluation. After 

a student is taught the prescribed course it is required 

to assess v/hether he has attained the knowledge; whether 

the goal of teaching the goal of teaching the prescribed 

course is achieved or not. Thus, evaluation is inevitable. 

The teacher should be concerned with what is happening 

to the total personality of his students; that is, 

he is the one to judge whether his guidance is helping his 

students to develop their mathematical skill, the 

problem of solving, the habit of critical thinking and 

reasoning power in all types of situations etc. But one 

thing must be noted that the process of evaluation 

is not a task of the teacher alone. 

Students and teachers co-operate each other in 

four ways: (i) in establishing goals, (ii) in planning 

activities that will guarantee the desired growth, and 
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24 (ill) in. securing, evidence of progress. Thus a student 

with the!'help of .the teacher learns his strength and weak-

ness'.arid is'assisted in interpreting the learning experien­

ces. 

Apart from teachers and students, the parents also 

contribute significantly towards the process of evaluation. 

Because, " they,'are in a position to observe the evidences 

of learning outside the classroom and thus be in a better 

position to Judge the overall education of their wards 

•than the teachers. Thus, evaluation is the integral 

:part of teaching learning process. 

:''.';;• ••. In', our :country, examination is the only device 

of;Jevaluation.' Examination, as we all know, is a process 

.,by jWhich the knowledge, ability and skill of the student 

,can:f:be measured with the help of a question paper contain­

ing':, some selected questions of the course. None can deny 

the-'importance and. usefulness of the examination. It helps 

'teachers to judge his standard of teaching so that they 

can.change or rearrange their guidance programme according 

to.':the need of the students. Guardians also can assess 

"thie •achievement of the students by the result of the exami­

nation. Above • all, it enables the students to evaluate 

•themsielves. and makes them aware of their weaknesses. 
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But unfortunately the system of examination has 

failed' to attain Its goal. Or, In other words, It has 

defeated the- mathematics education. They are two distinct 

process, both are part of teaching learning process and 

certainly evaluation is not the objective of education. 

In the undergraduate level major defects of examination 

system lies in. its rigidity and not flexibility. Conven­

tional examination system is such as to give high weightage 

to those who memorise "Mathematics Made Easy" and examina­

tion oriented books so that most students at the end of the 

training are no better than before. Consequently, many are 

ignorant of basic principles of mathematics. A study on the 

University result for last few years reveals the fact that 

the number of successful students in mathematics is gene­

rally less than 50%.* If this is the case, the drawbacks 

of the examination system must be taken into consideration. 

The aim of examination is to evaluate how far the students 

know and to what extent they have acquired knowledge in the 

subject. It does not attempt to evaluate the understanding 

and grasp of the concepts learnt. That is why few selected 

topics thoroughly memorised, the students can secure pass 

marks. A major portion of the syllabus is left untouched.lt 

is seen that a set of selected questions are often asked to 

test only the bookish knowledge and not the mathematical 

skill or the actual grasp over the subject. So the teachers 
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need,not bother to teach thoroughly. It is enough to try to 

makerthem get. through the examination. This attitude grown 

through,: the' defective examining system has resulted in 

a; heavy failure and consequently the students' enthusiasm 

and interest are damped. Examination has become a matter 

of chance more in mathematics than in any other subject, 

lij has .failed to depict the true picture of a student's 

ability in the subject. Thus as long as such a defective 

examination system dominates, improvement in proper teach­

ing . of mathematics cannot even be dreamt of. So modern 

improved device of evaluation must replace the traditional 

examination system and this could be one of the expected 

remedies, of mathematically handicapped. 

2.1.07. Backwardness of the Area 

j, . The' most important reason affecting this region's 

mathematics education is the overall economic and technolo­

gical backwardness of the state. It is a fact that the 

rich natural resources of this State has hardly been uti-

],;ised. Their, full potential remains even to be fairly 

assessed. The, only reason for this is that the state is 

lacking • of technical manpower. Though the hill areas in 

the •'. region . have attained comparatively higher, literacy 

leyel, yet mathematics and science education has not been 

developed remarkably from its very beginning. 
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Education • came in these hill regions as early 

as the beginning of this century or even before that. 

A report says that, in 1813, the 1st missionary came to 

the Khasi Hills. In I836, Rev. Brown and T. Cutter of 

'American Baptist mission came to Assam. They brought with 

them a printing press with a view to spreading Christianity 

insthe hill areas. But due to some political disturbances 

they had to leave the hill areas and started their work 

'I 26 
injithe plain areas of Assam. 

Incidentally, it was not much later than that 

.when missionaries came to these hill areas and started 

'Spreading education among hill people. More and more 

schools were established in the region. The spread for 

educational institute for higher learning also became 

wider day by day. But in spite of all these science and 

mathematics education did not receive the due attention 

it deserved. Because, education in this region began with 

ân objective of spreading Christianity and increasing 

administrative manpower to meet the requirements of the 

then Government. In many places mathematics was not taught 

at all. On some occasion it was taught just enough to 

meet the practical necessity for day to day life. The 

education become synonymous of mere verbal literacy which 

may enable the people only to read religious books, fiction 
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etc. Even today, .that is, nearly after half a century 

the/condition is no better. 

V/; !i ' r. However, various measures have been taken to 

improvis -the .'situation. Some number of seats have been 

reserved for the students of the state in most of the 

technical institutions of the country. Yet the intake 

of. students from • the area in the professional courses 

is..,'very limited. Similarly, the number of students in 

the pure science stream even in the North-Eastern Hill 

University is very low,(vide Appendix.H) 

The factors causing the so called backwardness 

in, mathematics can be broadly classified into three cate­

gories; namely, (i) Social or community factor, (ii) Indi­

vidual factor, and (iii) Institutional factor. 

(i) Social Factor 

The Society as well as the family in which a per­

son,!; is. born, imposes the maximum influence on his life 

either .directly or indirectly. It is true that social 

heritage is not very . abstract or constant. It undergoes 

reformation from time to time. Yet the customs, laws, 

outlooks,, and, tradition of the community descend from 

generation to generation. Thus, when some particular idea 

or notion is being conveyed from generation to generation, 
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it is not very easy to uproot that. The same thing has 

happened with learning of mathematics among the hill peo­

ples of Meghalaya. Older generation believe that mathema­

tics is a dry, dull and abstract subject which causes 

the younger generation to keep away from mathematics. 

Earlier, they had an idea that mathematics is just a pro­

cess of counting which children learn naturally. Then 

came the educated elite group who felt that mathematics 

is something abstract, which requires perseverance and 

extra intelligence. The rest of the people remained confin­

ed in their own world, a world of plain and simple living 

on'the hill top and being unaware of the world-wide deve-
i 

lopment through centuries. They could see no application 

of mathematics except counting and doing some business. 

Thus, the idea of abstractness of mathematics grew among 

them and eventually they found no valid reason of learning 

mathematics at higher stage. 
i 

But education remains incomplete without science 

and mathematics. So it became necessary to introduce scien­

ce education at different level. Incidentally, our educa­

tionists could not motivate the local students towards 

science and mathematics education. Presently, although 

the necessity of learning mathematics has been realized 

by the tribal students of the state, the beauty and charm 
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of the subject is yet to be felt by them. Till now this 

is a .'dry., and -dull' subject to them which requires more 

work .and. consequently easy going student do not feel the 

need to - opt for science and mathematics education. And 

such :.an impression is often carried out to the youngers 

by.their elders. 

(ii) Individual Factor 

: ; It has been observed that the students from hill 

.t;rlbes who opt. for mathematics generally consider the 

subject to be . difficult. Most of them are found to be 

quite, good, in other subjects but lagging behind only in 
, i r . ' ' • • • • ' • ' • . • ' • 

mathematics due to fear psychosis. Fear complex retard 

their interest and capability. Moreover, it is often 

believed enormously that mathematics requires an inherita­

ble 'Special ability and our tribal students are lacking 

in it. Such attitude, has been arising perhaps due to the 

fact that we do occasionally find students who are good 

in '. mathematics but not equally good in other subjects. 

Whatever te.the reason may be,this idea is totally wrong. 

What., they are lacking is. the • interest or love for the 

subject and,nothing else. Once- they find it to be interest­

ing, „.so ..called mathematical ability will automatically 

grow in them. The thought of lacking this ability also 

keeps: the ::-students away from mathematics. And the condition 
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will not show any improve unless this wrong idea is removed 
IT 

from the^ minds of the students as well as the community. 

There are, of course, some students whose I.Q. is 

low d̂ ie to which they may ̂  be-.weak ; in mathematics. But 

this defect can also be removed. to an appreciable extent 

by'the joint effort of teachers and parents. The influence 

of home is most important for such a class of student. 

I 
t 

True that home environment plays an important 

28 role so far as education is concerned. Probably this 

could"be a reason for which mathematics education in tribal 

areas has failed to attain, an .appreciable, degree. Even 

today, most of our tribal children particularly in rural 

areas lack a good home environment for study. A number 

of studies separately made by Adaval et al., B.N.K. Singh 

and Dhaliwal in the middle of.. this century established 

the fact that a student sl̂ ays in school or college for 

about six hours and the most of the remaining eighteen 

hours he spends at home and its neighbourhood. If his 

surroundings do not act as a catalyst for promoting his 

educational experiences, the rate of learning is bound to 

slow down. '< •....':..•. .Thus;:.! t'. is often found 

that educated parents can give their children a better 

hcjme--environment to study. That is why, it takes genera­

tions vto\spread education among a community. Various works 
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done.: by.; Singh .(1965),^^ . Chopra (1964),^° Adaval et al. 

f^$Si)i^pH:^8Lndj STi^r8iSt&vsi^i•X^ that the learning 

difficultlV's';:are .Inversely ...proportional to. the education 

an|d .pccupatlon:' of.rthe parents.' Thus, the environment of 

the student.makes much matter in learning a subject, spe­

cially -science subjects like mathematics. In no case the 

student-.,.'̂ should get the idea that mathematics is a dull 

and difficult subject..A student should not be told that 

he;:;, or., .she, is weak in it. By improving the environment 

ofji .an. indivldualj'the. better potentialities can be deve­

loped. ' , . •-̂' . • 

'If •'.":• ,. Mathematics teaching ' in colleges in the State 

has been suffering from a major defect, namely, unfavoura­

ble teacher-student, ratio. Often the class is too large. 

The humb.er of.: teachers, is much less compared to the number 

of|; students ;as a result of. which the work load of a teacher 

becomes heavier ''than, what it should be. It has caused 

the/mathematics teaching to suffer from the lack of indivi-

dua.1 ••attention. In a big class it is not always possible 

to;;'remove,'"personal doubts and difficulties. An well known 

feature; of. mathematics ; education is that the instruction 

in the subject has to be in a well-ordered sequence adding 

to. .the, skills and .knowledge of the students unit by unit. 

Onev.v cann6tV\afford to miss even a, single unit; because, 
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'once a step at" any stage is missed the loss is irretrieva-

-ble and- its effect is cumulative. Slightest weakness at 

any/stage may result in difficulty in comprehension and 

•final].y : the student begins to get disinterest for the 

subject. Our. tribal students are naturally reluctant to 

mathematics and ^once a distaste for the subject is grown 

they simply-'tries to get rid of it. 

J4eghalaya is a state which consists of mostly 

villages, and only few towns. It is often said that rural 

tribal students are very irregular in attending their 

'classes. ..Before we blame them, let us have a look at the 

factors causing this irregularity. 

, "Firstly, most of the children is often required 

to work at home because life is very hard in the villages. 

They hardly get any time for their study and school going 

becomes almost a pastime for them. And due to this, they 

lag "behind in their regular studies, fails to complete 

homeworks-" etc. specially' in mathematics. As a result of 

this, -they become hesitant to go to the class and finally 

Hafe c ome-\ a;/d rop-out>:,_.-; 

•''Secondiy,,-in villages mostly schools are situated 

very "far. The students have to travel a long distant on 

f;Oot .'to come to .the. school. So too much of physical strain 
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affects the studies of a. student. As we know, the roads 

in. ;hllly, villages are not enough smooth or straight. No 

remarkable .;• efforts has been noticed from Government's 

side to improve the situation. It is reported that 90^ 

of .the;., primary schools are located at least in 1 Km dis­

tance, about 6o% of the middle schools are located at 

3 . Km distance, and 35% of the high schools are located 

at 4• Km distance. .Colleges are situated only in towns. 

Students'are to manage somehow their stay in towns for 

cpilege studies,,: specially for science (and mathematics) 

education; ;and. it:' often becomes too expensive to afford 

for the ;.poor villagers. 

..Thirdly,, lack of understanding in the class causes 

another factor for the student to grow a distance for 

the subject, like :mathematics. When a student fails to 

grasp the/basic concepts or fundamental processes in mathe-
• V • • ^ . . : • . . 

tnatics, naturally they begin to repell the subject. This 

is also,.anô ther reason which makes them irregular in class 

and- reluctant to :learn- mathematics. Finally, they prefer 

to give.up the subject and go for non-mathematical stream. 

(iii) Institutional Factor 

,; V ;r :Ap̂ .rt from the factors stated above, there is 

another.', factor which mav be the most important factor 
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causing.backwardness in mathematics education in the state. 

It;, is "termed as institutional factor. When a student enters 

institutions •he. should, get-proper guidance and adequate 

rinstitutiorial; facilities. If. he is deprived of such facili-

tlesV., the .basis, of his education cannot form properly. 

Theref.oret",.-: when: >/e discuss about the teaching-learning 

process ,;-at +2 level, we must not ignore the very root 

of the problem.. That is the problem of the teaching of 

mathematics /at school level. , . 

-: •. ; ^ ..Inefficient teaching particularly at school level 

is not a problem' of Meghalaya only but it is a problem 

of entire, north eastern hill region. Perhapas, it is the 

mdst effecting problem which has received the least atten­

tion so far.;Nd.single agency can be blamed for it; rather 

the; whole :: educational set . up is responsible for this. 

Le.t- us have . a critical look at each of the constraints 

bf: ' this,: . The system faces the first problem regarding 

the.rm.athematlcs teachers, of the institutions of the state. 

Kothari- Education;" Commission report says, "Of all the 

factors which determine .the quality of education and its 

contribution to the national development, the teacher 

i's;''uhdoubtedly the most important. It is on his personal 

qualities;, and characters, his educational qualification 

and .-.professional ; completeness that the success of all 

educational endeavour must ultimately, depend. "-̂-̂  
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Yes, a teacher's duty is not only to impart book­

ish' knowledge but also to help the student to develop 

his personality within himself. Thus a teacher must have 

the knowledge about his student's psychology, his social 

and cultural life, his likings, his weakness etc. in order 

to guide his intellect in the proper way. Rousseau said 

that the child is a book which the teacher has to learn 

from page to page. 

The very first criterion of a successful teacher 

is his command over the subject he teaches. An adequate 

qualification of the teacher develops self confidence 

within himself and serves as a source of inspiration to 

his student. School teacher's qualification in the State 

of Meghalaya is one of the most major defect in the educa­

tional set up right from the primary stage, although this 

is not the case at plus two stage. From a survey work 

regarding the qualification of teachers teaching mathema­

tics, at •different levels in schools, it is found that 

almost Qofo of our schools are lacking in properly qualified 

teachers not to speak of trained teachers.^ Without proper 

qualification and proper training, they fail to do justice 

to'-the subject and the subject is taught mechanically 

so that the students do not recognise the purpose behind 

the study of ̂  the topics of mathematics. That is why the 
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school .teachers in Meghalaya have not been able to impart 

.their- first and foremost duty ably to make the subject 

acceptable to their students. Most of the teachers teaching 

fnathematics- in, schools have got no proper mathematical 

-background. In most of the rural schools even at the high 

school .level, the practice of engaging teachers subject-

wise is .not •well-established. A renowned mathematician 

of.the region expresses his views as: "Pupil, in general, 

find mathematics in the secondary stage difficult. Most 

piupil offer mathematics at the collegiate level as an 

optional subject and in the degree course the number of 

ŝtudents with'mathematics reasons of shortage of the quali-

fied^ teachers , in. mathematics. "•̂  Whatever be the reason, 

.the effect is a .very far-reaching one. Since most of the 

teachers at elementary, middle and high schools do not 

have proper-, trainning it is not possible" for the school 

system- to ;provide adequately for. mathematics and science 

ed.iication. in schools. So, there is a growing divergence 

betweeh thê  attainments of the students and the require­

ments .of,', .higher mathematics education. The students 

ilnjcoliegies -are thus compelled to opt for softer courses 

because of- their poor foundation in mathematics. 

. ' '-The,, number, of. mathematics teachers in schools 

or even.in some colleges are inadequate to meet the require­

ments, Primary, schools, particularly in rural areas has 
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got-only one or two teachers per school. In many middle and 

high schools-there is hardly any separate science or mathe-

'fnatics ...teachers; - Mostly .they are teachers with general 

•qualifications i •; Some, of them are even from arts stream. 

;There "is, no proper student-teacher ratio for which crucial 

"aspect : of mathematics education in Meghalaya has been 

.created. It is , a fact that no significant improvement 

in teaching of mathematics is feasible unless there is 

meaningful communication between the teachers and the 

.students;-̂ ,: 'Surprisingly, there is no regulation to regu­

late , such. anomaly , not 'only in the schools but also in 

.the colleges under the University. There may be as many 

as .15.0 to 200 students in a section of mathematics class 

at P.U. standard. As a result, it is not possible to have 

direct communication between teachers and students. 

.. Besides/ insufficient number of teachers in our 

institutions made the existing set of teachers over­

burdened .bn all' .sides. As a result, he follows mechanical 

teaching methodology. He . does not bother for homework 

or •,class; assessment. It becomes a practice for him to 

•follow.', the way , of least resistance. He emphasises cram 

work. His -work load does not allow him to show his origina­

lity .--and .-initiative or to adopt individualized plan of 

:teaching.-̂  • 

••1: 
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.It is observed that due to the dearth of good 

;.teachers / dn our school, a class of teachers have been 

.̂forced-.by . circumstances to teach mathematics. They have 

no-'genuine love, for mathematics, neither for their profes­

sion, bne reason .for this could be to make him a frustrated, 

-disconnected and half-hearted workers. If possible, he 

•.looks.-for .a. better Job or he runs after other activities 

•to, • supplement his. income like private tutions etc. Due 

to; all these, a teacher lacking faith and utility of mathe-

•matics_ fails to teach effectively with interest. Really 

.anxious and willing persons can only give their best ser-

'.ylce as a teacher" to the learner. 

•y'-:'i ;•.. As discussed, earlier the present day teaching 

'.'of; mathematics '' in Meghalaya is such that the learners 

i'cannot recognise the purpose of learning mathematics. 

i And so they are not enthusiastic to learn the subject. 

Not only the students, even their guardians have a miscon-

/ception, that most of the topics that is taught in school 

level, is'not purposeful.-^^ Another aspect is that in the 

.vfhole of North Eastern Region there is no placement informa-

r'tipn facility due to" which many bright and hopeful students 

have .failed ;tp know on what disciplines they can pursue 

their higher studies after plus two stage. The students 

asiiwell as their guardians are here almost ignorant about 
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what kind of career one can choose with what background, 

and in what way the knowledge of mathematics can be uti-

'lised. 

True that inefficient teaching is a factor which 

gave birth to the notion of disliking mathematics. But 

this is not the only factor. No effort has so far been 

marked to popularise mathematics. There is a serious lack 

of facilities, equipments, books etc. Almost in all schools 

of Meghalaya practically there is no library. In colleges 

'there is library where the number of books is far from 

meeting the requirements. Also the students do not have 

.the habit to enjoy the complete library facilities. There 
! 

is, no good mathematical aids, kits, and other instruments 

which can help in exercising the originality among the 

students. 

Also the teachers face the lack of libraries. 

There is very little scope for them to come across the 

newly published books and various journals etc. So they 

are not well-informed about the latest trends in teaching 

of mathematics and mathematics education. Besides, they 

are hardly exposed to seminars workshops and conferences 

in mathematics and mathematics education. It is a fact 

that the North Eastern Region as a whole being placed 

geographically in a strategic corner is lacking in such 
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facilities due to the communication gap. Of course, this 
(I 

ls_,not' a very acute problem which cannot be removed. But 

no' step has been taken to overcome this uptll now. 

Another problem faced by the teachers of this 
It ' 

region' is that there is no scope for inservice or pre-

* service training in mathematics. As a result, the teachers 

are clinging to traditional methods for which the power 

of thinking, understanding and retention are not developed 

in the students. There has been "- researches about 

"the method of teaching mathematics. The use of such method 

of teaching mathematics in the class was first indicated 

by Perry in England and Morpe in USA. The modern method 

would be '"first to give the pupil some specific problems 

as practicable as possible leading upto theorem in ques­

tion. This is to be continued until the pupil himself 

announces the theorem and sees the need for its rigorous 
4o proof." 

\ . 'Stereotypically teaching of mathematics have 

erased the slow learner group also killed the interest 

of.the gifted class among the tribal students. 

A study was made by Dr. Dev Sharma (I983) on the 

major problems confronting out tribal students with regards 

to their attitude towards learning mathematics. His find­

ings can be summarised as follows: 
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1. There is lack of proper scientific environment 

'.for learning the subject. 

2.. There is Inherent fear psychosis among the 

• • ' tribal students about mathematics. 

3̂« Inefficient and improper teaching through 

-. . untrained,, unqualified teachers have made 

them frustrated. 

4. Stereotype teaching of mathematics through 

traditional methods has made the subject pro­

saic. : 

3' Present examination system directs the tea­

chers to adopt the teaching of mathematics 

more memory oriented. 

6. There is lack of atmosphere of mathematical 

rather scientific culture in the society. 

7. There • is lack of proper facilities in the 

schools and colleges. 

Besides,.- there are few more factors which are 

responsible'. for the poor, status of mathematics education 

in the- State. Firstly, the less number of colleges offers 

ma'thematics and • science. There are only Ik colleges in 

Meghalaya. All most all.the colleges are situated in towns. 

Out-[of .these, only eight colleges offer science. This 

pl.c.ture clearly shows the. negligence towards the rural 
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community.. of the 'state as regards to Science education. 

The- ,1981 .Census Report says that the total population of 

the" State.is 13,28,343; out of which only 2,39,501 resides 

in--town and : rest 10,88,501 are villagers. That is, only 
•':/?,' •;'•-. \ '" .,.-. ; • • • " . ' • 

18;. 03% -of •, the. total population of the State forms the 

uijiban community for whom the bell of Science education 

tolls! ; : 

i; .Another problem faced by the' State so far as 

mathematics teaching is concerned is the difficulty to 

recruit teachers, both in school and colleges. The problem 

is more acute in villages and remote parts of the state. 

Very, few qualified local manpower is available to teach 

mathematics. .Low percentage of intake of mathematics at 

college "level might be the obvious reason for this. 

Though . full of potentialities, the industrial 

growth in the State is very very slow. The want of indus­

trialisation of-, the area is also indirectly responsible 

fdr.~ill-mptiyation "of the local people towards mathematics 

and, science.; In order to attract students towards mathema­

tics education, industries, technologies and scientific 

re;search institutes should grow in the state where mathema­

tics'is used extensively. However, Government has recently 

taken ..steps to industrialise the State. But industriali­

sation-and skilled.; technical manpower are so related that 
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that ' the former cannot grow without the latter. Thus, 

•growth is not being accelerated. It is a fact that mathema­

tics, have' generally been considered as a difficult subject 

:.by the students of all over the country. The continuous 

poor achievement, of the students in the subject has made 

worried, .the educationists. Consequently, many studies 

'have been made in. this regard. A brief summary of some 
! _ - • ' • . ; • ' ' . . 1 

' 4 " 

of the . findings of above mentioned studies are due to 

Patel (1967) and Pandhy (1976) conducted studies related 

to the intelligence. It is,found to effect on poor achieve­

ment of the students. The outcome of these studies are: 

(i) Intelligent students can solve the mathematical 

problems successfully which provides him with 

self-confidence. They can understand the princi­

ples . and concepts easily. Also they develop good 

"study habits and string reasoning power. 

(11) . On the other hand, a poor performer is humiliated 

in class, or outside, which Increase the failure 

in the .subject. Thus, he develops inferiority 

^complex and becomes the victim of the belief that 

.the subject is not for him and he can never 

improve, his achievement. 

(ill) • .It is generally found that high achievers possess 

superior.intelligence than the low achievers. 
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Rao in l^oj conducted a study on remedial teach-

ting'in mathematics. He classified the difficulties encoun-

't;ere(i .by .a' stud^ in learning mathematics into three 

•icattegories j; viz.:::;̂ : 

lij- Difficulty in. understanding the concepts . and 

.' principles in; inathematics . 

'2' yp'lfflciii.ts' ill caastering the fundamental pro-

:',.• cess and skills in computation. 

3. . Difficulty.in problem solving. 

:yery. often these.difficulties are found to occur simulta­

neously.. 

. His studies ' also Reveal that the causes of these 

difficulties iare as follows;. 

(i),.-.. Not learn.ing the fundamental facts properly. 

.(ii) . Not .being able to Substitute properly. 

• (iil) Carelessness- resulting in wrong copying and carry 

-'';'.'<'? overs. .etcV.l.e.'coihmon errors. 

'(iy) :.r Lack of; computatiorial skill. ' 

- Among the poor achiever he came across two types 

,:of,. students. \They are firstly, the students who are not 

£̂l|le..-;;£o'.; comprehend the p:foblem but are well up in all 

.the cornputational skill. Secondly, the students who are 

file:///They
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able to comprehend the problem but cannot solve it comple­

tely due to the lack of computational skill or due to 

the lack of knowledge of application. 

Somasundaram and Rao (1965), Byanwala (I966), 

Joshi (1970) and Gupta (1972) ' conducted studies related 

to the failure of pupils in mathematics. Some of the major 

findings of the above studies are: (1) Non-understanding 

of the concept of mathematics is one of the major factors 

affecting ability in problem solving, (11) The attitude 

towards homework is a significant factor in the study 

of mathematics, (ill) Unhapplness is a positive source 

of scholastic backwardness of the pupils. 

liP, 
Lalithannama in 1978 conducted a study on rela­

tionship of intelligence and interest to achievement in 

mathematics. Her findings reveal that there exists a posi­

tive relationship between Interest in mathematics and 

achievement in the subject. Interest in mathematics and 

their intelligence influences their mathematics achieve­

ment; for example, success and failure. 

Jain (1965), ^ Balasubramanlam (1966),-^ Agarwal 

and Salnl (1969)̂ ^ and Madusudan and Rao (1975)^^ conducted 

studies on some factors related to performance in mathema­

tics. Their studies revealed that the influence of home 
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environment . on achievement in mathematics was positive. 

The emotional , tone of the home becomes the greatest if 

follow.ed by. physical conditions. Secondly, the educational 

stat;US of , the families exerts a favourable influence on 

-the adhievement of the pupils in mathematics, particularly, 

in rural areas. The other findings of the above studies 

are as follows: 

(i) Home ,affairs which are not conductive disturb 

students in studies, 

(ii) Lack of school facilities is a very important 

factor for retardation in mathematical studies, 

(iii) Poor support from parents on account of illiteracy 

or poverty etc. affects in their studies. 

(iv) Emotional problems discourage pupils, and 

(v)' Fatigue and ill health of a student influence 

his studies to an appreciable extent. 
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PLUS TWO CURRICULUM IN MATHEMATICS IN MEGHALAYA 

3.1. ; Meajiing and Various Aspects of a Curriculum 

By the term 'curriculum', which is a Latin Word, 

w^ mean the content material, that is the material of 

the subject matter which is to be studied at a definite 

level, within a definite period of time. Cunningham defined 

curriculum as the tool in the hand of an artist (the tea­

cher),, to mould his material (the pupil) according to 

the ideal'.(6bjective) in his, studio (the school). In mathe­

matics also, the curriculum occupies an important place 

as it. provides with a definite structure of the subject 

matter, that is to.be studied. Because the very first ques­

tion • related to the teaching-learning process is 'what 

is. .to be taught?' And a curriculum answers to this question. 

Thus curriculum acts as the most important ingredient 

of the educative process. 

Curriculum has to be constructed and planned in 

a/;, scientific, manner, according to the psycho-physical 

requirement of the students. For this it has to undergo 

two phases; namely, 

(i) • Selection of the curriculum. 

(ii) Organisation of the material. 

In mathematics, an well planned curriculum is 

very .essential to derive the maximum benefit. According 

http://to.be
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to J.V/.A. Young, the selection of the subject matter of 

the curriculum in Mathematics has to be guided by the 

following principles. 

1. To exhibit most clearly and i best advantages 

the mathematical thoughts. 

2.' To help to a better understanding of the laws 

of nature. 

3. To bring out distinctly the mathematical rela­

tionships that exist in the social organism 

and in the activities of modern life, and 

to show how mathematics aids in solving their 

problems. 

4. To give sufficient skill in actual performance 

of mathematical process to meet the future 

need of. 

5. To permit the organisation of the material 

into a homogeneous whole meeting the demand 

of the scientific pedagogy. 

A curriculum is to be made in view of its manifold 

Impacts on society. Firstly, its impact on common people 
2 

whose formal use of mathematics is minimum. Keeping this 

aspect in view, mathematics curriculum for schools are 

made, since mathematics is a compulsory subject upto HSLC 

examination. In Meghalaya also mathematics has been made 
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compulsory with effect from I983 for everybody, irrespec­

tive of. boys and girls. 

Secondly, its impact on those who will use mathe­

matics in various fields like Industries, scientific and 

technical institutions, and Government etc. Thirdly, on 

;those who will teach mathematics at different levels and 

finally, on those who will advance mathematics as an option­

al!, subject. So a. mathematics curriculum has to meet the 

need of all these groups. So a careful selection of mate­

rials must be there in the curriculum to make it well-

balanced. 

An equally important factor like the content is 

-one way of presentation of the subject. The teaching of 

mathematics should include the basic principles of various 

topics and .its connection with the application in the 

real world. In other, words, the students should know the 

mojiives and the applications of what they are learning 

in course of their studies, .so that a sound mathematical 

reasoning power and self reliance grow in them. 

Principle of correlation is a vital point of a 
- r> 

curriculum.-; The purpose of teaching, mathematics becomes 

meaningful only when it points out its correlation with 

other subjects in Science and Humanities and also with 
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different branches of mathematics. There must also be a 

logical sequence or continuity in the different topics 

:;of!;. a ^particular branch of mathematics. Besides these, 

a-.;i;curriculum-in mathematics becomes complete only when 
;•• • : J , : - . . ; • • : ' • • . . • ^ . ^ 

:;,•-•':;•• - / .•- " , 2 

iticovers the following aspects. 

(a) Course material for recreational mathematics: 

If a student is taught mathematics through recrea­

tion, it will enable him to learn the subject 

matter in a playway method. A curriculum should 

give this opportunity to the students, which 

having a ,recreational as well as educative value 

helps! to create love for the subject among the 

learners. , 

(b) ; Principle, of activity: Mathematics should be used 

in, different phases of activity. In organizing 

the subject matter of a curriculum care should 

be taken for the following activities: 

(i) Personal and home activities. 

,(ii) Recreational activities. 

(iii) Vocational activities. 

(iv) Community civic and social activities. 

(v) National activities.. 
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3.2 Structure of the Present Mathematics Curriculum 
at Pius Two Stage in Meghalaya 

•.Keeping in view-these aspects let us have an ana­

lytic- study of the prevailing syllabus at +2 level in 

Meghalaya. At present the whole mathematics curriculum 

at': plus two stage "is completed in three papers. The first 

paper ..comprises of Algebra' and trigonometry. Second paper 

.contains, elementary calculus and co-ordinate goemetry 

of: two dimension and. in third paper there are vectors 

and 'mechanics. Coming to the first paper, the syllabus 

in; algebra contains six units. In the first unit there 

are simple algebraic concepts of Indices, Surds, problems 

on: variation and' a,.detailed study on logarithm. In,this 

unit, the concepit; of complex variable is also introduced. 

Operations ;;iike addition, subtraction, multiplication 

and. division and. geometrical representation of complex 

numbers through Argand diagram is to be learnt. The second 

unit emphasizes on progressions (Arithmetic, Geometric 

and-.Harmonic) and their application. Third unit deals 

with quadratic equations,\ inequations and expressions. 

Problems on partial' fractions also included in this unit. 

Next 'unit deals with determinants. Fifth unit includes 

the detailed .study of parmutation combination and binomial 

theorem. In the last chapter, the theorem is to be done. 

Last' unit deals with,concepts of functions, their graphs. 
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Graphs of logarithmic and exponential functions are includ-

ed though explicit defintions of exponential function 

is not expected to know. 

The syllabus do not emphazises on the study of 

number-system. At least elementary definitions and proper­

ties should have been included. Another incompleteness 

of the algebra course is that the study of set theory 

is not included although set theory forms the base of 

modern mathematics today. The conception of function is 

desired to give as the 'correspondence' between the ele­

ments of two sets. But unless a clear idea of sets is 

introduced, the teaching of function and its concepts 

do 1not seem to meaningful. 

The other group of this paper contains plane tri­

gonometry. Here the first unit deals with the measures 

of angles in different systems and further includes trigo­

nometrical ratios with their mutual relationships, deduc­

tion of the values of trigonometrical ratios of the stan­

dard angles. The next includes the definition of circular 

function and their functional equivalence with trigonome­

trical ratios. This is very important. Earlier, only circu­

lar functions through classical approach were taught. 

But now the students can correlate these two approaches 

as they are exposed to both the approaches. Various trigo-

nometrlcal Identities are also included. Problems on 
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heights and distances are also included and it shows the 

practical utility of trigonometry. The rest of trigonometry 

syllabus Include solution of trigonometrical equation, 

Inverse trigonometric functions, properties of triangles, 

summation of series of sines and cosines with angles in 

A.P. That is all about trigonometry which is sufficient 

for +2 level and meets the needs of the students of all 

categories. 

The second paper contains calculus and co-ordinate 

geometry. In calculus firstly the elementary concepts 

are Included. For example, real valued functions along 

with their graph elementary ideas and geometric conception 

of limit and continuity are there. In the chapter of conti­

nuity different types of discontinuity is also Included. 

Next is derivatives. Here, there are evaluation of deriva­

tive of some standard functions like x , trigonometric, 

exponential and logarithmic functions from definition 

of derivatives, formulas of differentiation and applica­

tion of those, chain rule of differentiation, differentia­

tion of inverse trigonometric functions, implicit functions 

and parametric functions. 

The course also Includes derivative as rate mea­

surer, geometrical interpretation of derivatives, tangents 

and normals, maxima, minima, idea of monotonic functions. 
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The last two chapters Include only working rule and state-

ment respectively. 

The course on Integral calculus includes fundamen­

tal rules of integration, integration of polynomial expo­

nential functions, trigonometric function, inverse trigono­

metric functions, Toigarithrai'c functions. Different proce­

dures of integration, namely, integrations by parts, by 

substitutions by partial fraction are also there. Then 

comes the section of definite integral. It includes defi­

nite integral as the limit of sum, statement of fundamental 

theorem and its application to evaluate definite integral. 

Interpretation of definite integral as an area and its 

related problems are also included. 

The other group of this paper contains co-ordinate 

geometry of two dimension. In the beginning, there are 

preliminary conception of cartesion co-ordinate in a plane 

distance formula section ration, areas of a triangle etc. 

A detailed study on straight line, circle, parabola, hyper­

bola and ellipse is included in the course. The last chap­

ter focuses on polar coordinates. Here the students are 

to study relation between polar and cartesian co-ordinates, 

equation of straight line and circle in polar form. 

The purpose of putting calculus with analytic 

geometry has a definite meaning. Calculus did not spring 
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just to fill a vacuum. Rather it grew as it was needed 
i, 

to solve problems, in geometry, physics and other 'practical' 
\ 

fields. The basic ideas of calculus are but expressed 
. ! ' _ 

in geometric language and the learners can understand 

it better when they are taught this language. Once they 

master the geometry of the situation, they can easily 

tackle the deductive -proofs of the theorems encountered 

in calculus. From the modern point of view, calculus should 

be developed by first setting down a few axioms and then 

constucting, in a sequence of logical steps, the entire 

structure of the topic. But definitely this approach cannot 

be practical at plus two stage, the reason of which is 

already stated. So', it is , desired that the learners at 

this stage should get a clear geometric picture of what 

calculus is all about. Once the concepts and proofs of 

the theorems are clear, the student acquire a fluency 

in the language of calculus. If the learners at plus two 

'stage gain the geometric insight and technical fluency, 

they will be ready to go on to a deeper study of calculus 

or to apply it to other subjects whenever necessary at 

their later stage of study. 

The third paper consists of vector and mechanics. 

In vector, only elementary ideas and concepts are intro­

duced through the study of meaning of the term, the algebra 
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of vectors like, addition and subtraction of vectors product 

of two vectors. Mechanics is one of the important branch 

'of mathematics today. Here, the first unit deal with parti-

C;le dynamics'.and the second unit deals with statics. In 

dynamics the acceleration etc. are there. A detailed study 

of, rectilinear motion is prescribed. Here, the vertical 

motion .under, 'gravity ..and motion in an inclined plane is 

also '.included. The next chapter in dynamics deals with 

-work, power and energy. Here, the principles of conserva­

tion .of energy and work energy equation is to be studied 

in a nutshell.. 

In statics, there are fundamental principles of* 

statics, concurrent,, coplaner forces, parallel forces. 

Above mentioned things are to study in detail: their compo­

sitions, resultants , and problems relating to these are 

also included.. A thorough study of moment of a force about 

a point and couple in a plane is prescribed in the syllabus. 

• , .. It is ,a fact that the entire content of the third 

paper is mere a repetition. Because almost all the topics 

prescribed in this paper are also there in physics. With 

little care and compromise, this duplication can safely 

be avoided and some important needed topics can be put 

in • the. curriculum. This will , help our students a lot. 
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One of the, lacunas of the prevailing syllabus 

Is;.that, the- solid, geometry has remained unincluded. It 

has'.:lead, the syllabus to be incomplete. Without a clear. 

Goncept. about three dimensional, plane, the concept of 

ye,Gtor..can hardly be perfect. The idea of three dimension 

is,; yery much needed in learning mechanics too. So it is 

.f6lt. necessary to include the introductory lessons of 

three dimensional.' geometry ' in the plus two mathematics 

syllabus.'. 

3.3. Comparison of National Board's Syllabi with NEHU 
' Sylla,bus 

A comparative study between the standard plus 

two curriculum followed at national level and the prevail­

ing •.< +2 .curriculum in the State of Meghalaya reveals that: 

(.1) : ' •". In • Aigebra, the first unit of national board's 

syllabus deals with a detailed study of number system. 

In real number system there are statements of algebraic 

properties 'of the natural numbers, integers, rational 

and':•• real vhumbers; and . basic deduction from these. These 

topics are., not taught systematically to our students, 

though they are to use them very frequently. Some important 

results,'namely rational numbers as terminating >decimal, 

or''-.: as ..non-terminating recurring decimal, inadequacy of 

rationals, irrational numbers as non-terminating and non-
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L̂ recurring.; decimals.'.can. be included at least for informa-

!'ition's sake. Representation of real numbers in number line, 

.'itheir̂ ': absolute values included at national level syllabi 

fhay.e..-no.t. : been .included in the +2 syllabus of Meghalaya. 

'.Nowhere .attempt ; has been made to give a clear conception 

;.:about, real numbers which is very much necessary in the 

study-of various topics in the subsequent stage. 

>•; . _ .The topics in algebra where there are no differen-

iices'-."between, the two curricula compared are principle of 

'mathematic.ali induction, the complex numbers, quadratic 

equations and expression (a detailed study), determinants 

;,upto' .third order, permutation and combination. Binomial 

i.theore.m .'and .Progression. In- the chapter binomial theorem 

•,'both the curricula suggests the study of a positive integral 

index with its statement, proof, and application and in 

.thei case of negative and fractional index only statement 

•as well as. the applications. In the chapter of progression, 

;,the;..-f;2 syllabus of the state include harmonic progression 

:andi" the. inequality... involving . A.M. ,• G.M. , and H.M. along 

.with A.P. and' G.P. which are not included in the national 

-syllabus. .The chapter on functions and their graphs included 

:'ln,'bpth the. syllabi, is not dealt in an elegant way. This 

•chapter requires; lot of efforts for building up proper 

•concepts.. : 
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(2) National board syllabus on trigonometry varies 

from NEHU syllabus in the following aspects: Firstly, the 

national board syllabus includes periodicity and graphs 

pf functions which are excluded in NEHU syllabus. Secondly, 

in Meghalaya +2 syllabus contains some topics like the 

inverse trigonometrical functions, summation of sine and 

cosine series (where angles are in A.P.) which are not 

there in the national board syllabi. 

(3) Coming to the co-ordinate geometry of two dimension, 

Meghalaya's syllabus emphasizes on the detailed study of 

many more things which are not included in national board's 

syllabus like parabola, hyperbola ellipse and polar equa­

tions. National board syllabus includes family of lines 

and family of circles which are not there in Meghalaya's 

one. It is also suggested the study of parametric equations 

of circles and parabola which are excluded from the former 

one. In vector portion, the two syllabi do not differ signi­

ficantly. 

(4) Differential calculus of national board's syllabus 

contains illustration of Rolle's theorem, Lagrange's mean 

'value theorem with its geometrical interpretations; primi­

tive of functions and their calculations in simple cases. 

These are not included in Meghalaya's +2 curriculum. The 

rest of the things in both the syllabi are same. 
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(5) : In integral calculus also there exists no signifi­

cant difference between two syllabi. 

;,($) '.' •• In addition, to all these mentioned above national 

;board's curriculum for mathematics includes few simple 

icasea of differential equations, a good deal of matrics, 

fsolid- geometry and probability and statistics. These are 

not there in Meghalaya syllabus. On the other hand, Megha-

laya's•syllabus includes a fairly large portion of statics 

and-dynamics 'which are excluded from national board's sylla-

'bus. • . 

• Thus a close look to the comparative study of these 

two ''syllabi -reveals the fact that Meghalaya's syllabus 

is lagging ;,far behind the national board's one. This is 

one of the important reasons why the students of this state 

cannot prove their ability in the entrance examination 

of .;• various professional fields after completing the plus 

•twov stage. • It' may be, of course, due to the low standard 

•syllabus • followed ,_ in the H.S.L.C. examination here, in 

the Meghalaya Board, of Secondary Education. If the syllabus 

•at|,plus two stage is framed at par the national level, 

.a ..big .Jump will creep in and this lead to a chaotic.- condi­

tion for the students specially those who are mathematically 

backward. It. will make most of the tribal students more 

'confused especially when their mathematical base is not 
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sti'ong. enough. In;- presenting a fat and strong curriculum 

to'-the.; :students of Meghalaya one must keep in mind their 

iablllty. and. all>other\ c effecting their study. 

iSbl^therincluslon.vof. some topics may not be a successful 

Jst^p Just .to raise" the standard of existing syllabus. Mere 

I inclusion;: of, certain topics.: cannot improve the condition 

Iprevaiiing.': at ' present in teaching-learning process of 

imathemat'ic s. 

The. teachers of Mathematics in the State feel that 

there is .ho scope.. for inclusion of any topic in algebra, 

trigonometry-and co-ordinate geometry at present. The same 

is said about the" differential and integral calculus and 

vector. Because, -these branches of mathematics is widely 

used in. various technical fields, other science subjects 

humanities and • iife sciences etc. Inclusion of statics 

and/dynamics also -is fully justified not only because of 

these : are -used -.in; physics and engineering sciences, but 

also;; because'"'the.'atopics in mechanics help in developing 

•mathematical.and logical thinking ability among the student. 

Moreover these topics provides with scope of correlating 

;the: knowledge of mathematics with other subject of the 

existing curriculum, namely physics.. 

However, -a few topics in solid geometry and statis-

.tics, co.uld,'"have, been introduced in the existing syllabus. 
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Importance of solid geometry is already discussed. Statis­

tics and Probability is taught as a separate subject, but 

the subject is not offered in all colleges. Because of 

its epormous application today in different subjects like 

economics, psychology, education, commerce, biological 

sciences etc. statistical literacy has become an urgent 

need in recent years. So, at plus two level, the introduc­

tion of the subject will help the students. Of course, 

statistics and probability together with matrices and some 

other difficult topics of mathematics is offered in addi­

tional mathematics course which is, no doubt, much more 

advanced than mathematics course. And it is offered by 

a handful students in some colleges. Since the percentage 

of intake of students in this course is rather very low, 

it has not served the purpose of broadening mathematical 

outlook in general. 

3.4. The +2 Curriculum and its Continuity with that 
of Secondary Stage 

But the fact remains is that the introduction of 

many topics is not possible due to the very important reason, 

namely the wide gap between the syllabus of HSLC examina­

tion of Meghalaya Board and the syllabus for plus two level 

of the State. Continuity of the syllabus at different stage 

is very important for steady progress in the subject. The 

philosophy behind framing of the curriculum at secondary 
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stage .;is to provide some mathematical literacy to the stu­

dents, for whom the study of mathematics will be terminal 
'•' > ^ ' . ' . • • 

so;;that,: they.. can use the knowledge in their day to day 
••• '-ijk ' • ', ' ' ' ' 

life, yhe aim is ";also to help those who will continue their 

study with mathematics in higher classes. But the present 

content in the .HSLC syllabus for mathematics seems to be 

selected .in such a manner as if the majority of the students 

will end their study at secondary stage. Although the day 

tO: day , life situation was kept in mind in selecting the 

content, but 'it was done long back. The most of the contents 

is now, out-moded. Only the topics on commercial arithmetics 

in the present syllabus at secondary stage seem to be some­

what meaningful.. Whereas, the present secondary syllabus 

of any other State covers a good deal of geometry, mensura­

tion, algebra and commercial mathematics. And the approach 
( . . 

is'algebraic and integrated. Arithmetics are covered under 

the envelope of algebra. Additionally, quadratic equations, 

linear equations,' simultaneous linear equations and inequa­

tions, sets and mappings, operations of sets, number system, 

laws of indices, factorisation etc. are covered at secondary 

stage itself. In order to make the mathematics education 

at.secondary stage more relevant and-of international per-

spection, secondary boards at various states and the centre 

has included in their syllabi the study of logarithm, bank 

deposit, instalment and payment, share and dividend along 
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wl'th the :chapters on ratio and proportion, compound interest, 

percentage., profit and loss etc. Besides, those curricula 

aiso. suggest-the study of trigonometry and elementary sta­

tistics. The, syllabus on statistics includes collection 

and presentation of .data, frequency distribution, bar charts, 

frequericyi polygon, histograms and ogives; mean of raw data 

and urigrouped . data..̂  Thus the national board has been 

able,, to raise thb standard at +2 level by introducing 

many . hew, topics. The .knowledge of basic concepts gained 

in- secondary" level; forms a good base of understanding for 

the study of mathematics at higher secondary level. 

:; . At present the mathematics curriculum under Megha-

laya Secondary Board.suggests the study of Algebra, Arithme-

ti'C'T̂ and.. Geometry. •'• Arithmetic covers the chapters on 

factors and. prime number, HCF & LCM, square root of Integers; 

mesnuration,• unitary method, percentage, simple Interest, 

problems' on time and distance, time and work etc., ratio & 

proportion ,,and average value. In commercial arithmetic, 

this, board suggests the study of profit & loss and allega­

tion .and̂  partnership; The students of MBOSE are required 

to"study. in-algebra the following: use of algebra, simple 

formula and"-their application, simple equation, harder 

multipIica;tlon: and . division, factorisation, simple Identi-

tiesj HCF and LCM of algebraic expressions, simple fraction 
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and simultaneous -equation. From this, It Is clear that 

the board Is still continuing the curriculum introduced 

nearly four decades ago with the idea that the common pupil 

who will discontinue the study of this subject after HSLC 

shall not use mathematics except these tit-bits. Practically, 

it does not prepare a student to study with mathematics 

in] his higher classes. It has created the mathematical 

backwardness in the state. On the top of all, the persons 

manning the primary, middle and secondary stage mathematics 

in the state do not have adequate mathematical knowledge 

or background. This may be another reason for not introdu­

cing new. topics in the school curriculum of mathematics. 

Thus, unless the whole system is improved or changed, the 

improved curriculum in mathematics seems to be difficult 

to introduce. Normally, the class of students and the class 

of teachers are not mentally prepared for the change of 

the prevailing syllabus although they know the inadequacy 

of it. But the fact that it has been causing a significant ga^ 

in their future course of study has not been realized, 

nor has it been explained meaningfully. As a result, when 

the students come to plus two level, they lack in the requi­

site knowledge of mathematics to cope with the plus two 

mathematics. Rather, most of the students find it more 

difficult to adjust. This is a reason why maximum number 

of students goes for softer courses leaving aside mathema­

tics at college level. Thus, a situation has been prevailing 
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due ; to .which it has not been possible to develop a compre-

he.nsiye::.frarne,of .curriculum within which the needs of region 

•pouid "be.yiexamined • .and- corrective measures could be adopted 

iaccdrdingiy.. The existing university has also been working 

at; Its'.own level without much interaction with the school 

isysteTn. . ' - ^ o ;• 

3.5.:\ Optimization of the Discontinuity of Curricula at 
LJ Different Level 

•;,!. .\/ .Though this disparity between the syllabi of secon­

dary level and plus two level appears to be vast, it can 

be: .̂ Optimized to a great extent with some care. The students 

who .need training' in the basic mathematics can be given 

.avî remediai course:.at the point of entry into plus two level 
. ' • • v ! ' ; • • . ; ; . . : • - ' . • • • • " • • • • -,:-• " , . • '-

pr;̂  after. •:This ;• course - may not be compulsory. It should 

be'.for, those who wants to continue their study with mathema­

tics. It is true that remedial course which would be of 

short ^duration cannot be a, permanent solution, but surely 

it would;function' as a catalytic agent till such time mathe­

matics .;.currieulum- development :at the school and college 

level are made, in' synchronization. Such an attempt will 

only work, to bridge the gulf separating the plus two mathe­

matics; .from school "mathematics at present. Incidentally, 

neither the University nor the colleges have '.I'mad̂  an atteTnpt 

t.o.--..provide such, remedial course for students. The education 

department-of .the state, is also silent in this respect. 
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• - . h 

It':. is;;:proposed -in .the, NEC Project by Dev Sharma to Intro­

duce. Vsuch; a " course so ̂  as. to bridge the present gap and 

al;:sb;-tO: fulfill thb needs. But uptil now no such positive 

s.t.ep' has ̂ been' taken by any organisation. 

3ii,6. ; A New Concept of Curriculum Development 

Jîl[- .; "• v'..~Gurriculum; d involves a new concept which 

indicates. :that mind should'first be trained to handle know-

ledgel.vThe :Cur should be so arranged as to provide 

for;. dbntinuous- development of the learners with minimum 

s'train-;and:,'tension. Also, it should be so organized that 

there ,,is': "a, reasonable likelihood of successful learning.^ 

•It.'-..is a., fact....;that 't^ content, at plus two level 

of;,-'thlsVuniversity: is. -'rather- inadequate. But there is scope 

fo.r. its'betternmeht. ' Since, the Improvement of the curricu­

lum: ..should . not .necessarily imply the introduction of a 

completely .revolutionary syllabus. Moreover, teaching of 

a^fsubjec.t',;-.particularly mathemati should serve the needs 

ofjpthe:-l.sô l?0ty and^,t^ of the State. A report publish­

ed! ̂ by~i'NCERT.!says\ that: in Gujrat, before introducing the 

Tie,w. syllabus In state :.wide scale, a project on modern mathe-

ma-tics-syliabus ..was launched in trial basis in some sixty 

:e,ducatiohal;'Vin̂ ^̂ ^ the ..content of the syllabus 

were: mo(ii.fied:.-aibcbrding to :the suggestions from the teachers 

actuary'lUsing J.thW.V Similar steps have . been 

i,aVinched;;by,'.Kishpre>Bharati in Madhya Pradesh for science 
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Such experimental projects can be launched in 

the "State: of Meghalaya before introducing a new syllabus. 

Meanwhile- the draft- of. the-proposed new syllabus could be 

distributed, •among the agencies cpncerned for opinions 

and suggestions. It will establish a congenial atmosphere 

fpi* the change among the students, teachers and the commu­

nity, as, a. whole. , • 

SrZv; Drawbacks of the Present Plus Two Curriculum 

'• ! . . Present curriculum of mathematics at plus two level 

ĥ ,s got various drawbacks. First of all, it is non-flexible, 

rather, too: rigid' and it does not provide the students 

freedom to learn. . 

No doubt, there are some disadvantages of a flexi­

ble curriculum. It is said that flexible curriculum may 

not be a .reality,. particularly in this state. Because, 

in a classroom teaching it is not possible to assess 

individual aptitude and differences. Also flexibility 

does riot mean the absence of a well-ordered system. Some 

minimum .standard.s -of attainment must be specified. Along 

with this there-must- be some freedom for the teacher and 

the learner, to choose their subject matter in the light 

of: learning situation, .in the absence of which the learning 

system' becomes meaningless. There are only two alternatives 

for the curriculum to make, it meaningful for all; namely, 
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Jelther' the • selection, and organization of the content has 

to-be 'perfect.'or . some freedom of selection and arrangement 

should .be'. given to the teacher. Students must also have 

•bptioni.in'/selection of topics for study. The curriculum 

Which';is mere col,lection of some topics and is not attached 

tO;..the necessities, aptitude and. abilities of the learners 
: '.• k . r ••••/'''•'••- ' ' •'"'• 8 

can..be,. Improved, to some extent by making it more flexible. 

•;""i; • . . Another .drawback, of the present plus two curriculum 

in'- mathematics is that it lacks in correlation of mathema-

-ti;cs'. with other branches of science and social sciences. 

'-it'rdoes not. even, correlate different branches of mathematics. 

No:j,-subjiect . is 'complete by itself. The knowledge of one 

•subject is' .important, in a manner that it has bearing 

on'vthe other, subjects. So far as mathematics is concerned, 

;it> is. used in various fields and in many branches of 

•s.cience-today. The knowledge of mathematics is so important 

.in;; this era that-; education as. a whole remains incomplete 

without - the V:Use'of mathematics.. But it is really surprising 

• to^^^note. =.that' mathematics here is taught as a subject 

compartmentalised into itself. Therefore, the present 

:syllabus /should . be modified to. stress on correlation 

.'among different . branches of mathematics within and outside. 

jAsjr far..- as/̂  possible connected topics of different subjects 
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should, also be mentioned in the syllabus. Sometimes other 

subject serves as a source for supplying exercises and 

pro.blerhsr. in ...mathematics.. To facilitate correlation, 

•the curriculum .should mention the related topics of 

O.thei".-'subjects .along with the topics of mathematics for 

gradation of exercises in the texts. To ignore the applica­

tion- and,' uses of. mathematical knowledge means to ignore 

the very -purpose of mathematics education. The best 

result can' be achieved only when the various topics 

o.f. mathematics are taught as the constituents of an integra­

ted course.' There may, of course, be some difficulties 

in implementation of this. Because, the development of 

an integrated curriculum on modern spirit can be undertaken 

' ' • • • 9 

only when the; teachers are first exposed to it.^ 

One of the major defects of the present curriculum 

is that there is. no. separate provision for the gifted, 

and. the slow learners. The curriculum has been made 

primarily for average ;learners. The textual materials 

dekiing . with • •the:̂ 7̂̂  are also more suitable 

for' the average learners. It is not to be forgotten that 

one of .the most important resources of the state is 

thje gifted class of students. The state is already in 

dearth-Of.;. technical manpower. In addition to this, if 

the; gifted,'i talented, \class are not uplifted to a desired 

file:///class
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aeyel.,'v :th? state • suffers. The State is not lacking in 

human, and 'intellectual ability. But it is lacking in 

the eff.ort to identify and nurture, the best of the talents. 

These ibrighter students must be provided with appropriate 

learning and" working facilities. The syllabus should 

provide .them with some suitable units illustrating the 

mo;dern. application of mathematical topics and in different 

areas of life. They may be encouraged for indepth study 

„of'̂  the ""topics meant for them. Also ..special curriculum 

with.advance courses may b^ given to them at the separate 

classes,' -if possible, here in the state of Meghalaya 

the colleges offer an additional mathematics course 

at plus two • stage. It is an optional course. Yet there is 

no scope .for selecting the talented students ^\^.9.J'^ this 

course due to the lack of Institutional facilities. The 

number of students opting this course is rather negligible 

compared to the need. Thus it has not been helping much 

in -catering to the interests, curiosity and mathematical 

quality.of,:the students. 

. :; . Truly speaking, nearly 8o to 90 percent pupils are 

scared of studying mathematics. They are either in the 

class-of the ,students who are mathematically backward or 

invthe.slow learner group. The present system does not help 

Iny diagriosing • them, at least the slow learners. It is 
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impossible to' make different curriculum for different 

types of rindividuals. But it does not mean that these 

groupsy'are to be neglected. The curriculum should meet the 

' ' " v ' , ' - ' : ^ ' '' • • , • :' ^ 1 1 ' 

need of eyery. learner.. 

•", V.'' ' -The present syllabus followed in the colleges of 

Meghaiaya is not at all elaborately spelled out. The 

teachers,'are expected to decide.the details of the topics 

;i'n his. own way. An individual teacher normally takes help 

of the . textbook followed by him and so the teaching 

standard, varies from college to- college. Moreover it does 

hot indicate anything about the techniques of teaching. 

As , a. result' the. uniformity in teaching mathematics has 

not been attained. Ideally the syllabus should be more 

preciseii : That is, in addition to Itsiing; the topics, 

it- may indicate the way in which a topic has to be deve­

loped at a giyen . level. That would help a teacher to 

12 introduce the concept with proper motivation. 

. i. . .:.'.Topics: are not at all sequencially listed in 

the •• present i.curricul.um in the state, it seems to be a 

catalogue of topics. .So it has not helped to unify the 

mathematical thinking process. Besides, there is no 

indication' in the syllabus as regard • to make use of 
' - f ' ' " : • : • • • • ' • . •. ':''' ' . . - . . 

ajil unifying.-language and symbolism throughout the course. 

This.-.results in the . need for reformation of curriculum 

as a continuous process. -^ 



The present curriGula in mathematics in the 

s:bate ;; oi:;;:.Meghalay is mostly^ examination oriented. The 

'eisamination,; is conducted externally. So what is taught in 

>tjl|e;' classroom .is; mostly controlled by the will of. the 

?-??̂ ^̂ ^̂ -'-̂ " P^ setter. The teacher is thus compelled 

t4,;teach ,those so •called < important' topics with great 

;emphasis;,:..and the 'Students are also to prepare them. 

A.s: a,;, result the teaching has lacked the concept building 

approach. .There ,;is no freedom to teach for the teacher 

^nd -freedom to" learn fo:^ the learner in the present 

syjstem. •..-: 

Also'there, is. no provision for extra- and co-

curricular.activity'in the present mathematics curriculum 

at, plus two ;level prevailtng' here in Meghalaya. This has 

Xe,?i:the' students t think that there is nothing interesting 

in; .mathematics except scime questions and answers to 

mug up. They :do not.find creativity, interest and amusement 

"̂'̂ "̂ ^̂ ^ :^^^^. ?̂ ^̂  '̂ '̂ ^̂ ^ ̂ °urse. The teaching methodology 

:ls;;.ai;sQ :;.done. in.'such a way that it has not been able to 

induce,-the above mentior^ed attributes of mathematics 

teaching which are said to t)e aims of teaching mathematics 

today,. ' 

3.8. : Conclusion 

.'.Mathematics as it .is taught today in the state of 

Meghalaya/appears, to be a .fragmental collection of facts, 
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techniques and theorems which bear little or no relation 

to each other. To help the learner to understand the 

motivation of learning mathematics, integration of mathema-

l4 tics ŵith life experiences should be encouraged. The 

, curriculum should also integrate mathematics within 

IS itself. The course should not merely be listing of 
II 

topics but should indicate the way in which a topic 

is to be introduced and how far is to be developed at each 

stage. One of the basic objectives of teaching mathema-

tics today is to enable the students to learn the basic 
r 

structure of mathematics through unifying concept and 

to motivate these structure through application and 

17 concrete situation. In order to achieve this objective 

the prevailing curriculum has to be developed both in 

content and methods. It should not be designed only 

from standpoint of mathematics but has a linkage with 

the society and the teacher and learner of mathematics. 

One must find a suitable answer in it if asked 

'what is the place of mathematics in the society of 

Meghalaya?' And 'what mathematics content and pedagogy 
1 o 

would best accommodate the social life in the State?' 

3.9« Factors to be Considered in Mathematics Currlcular 
Reforms 

In any new curricular designed cultural and 

psychological learning trades together with the applica-



bility.must:be taken into account. Before planning anything 

-into'..the curriculum .. it must be ascertained whether the 

ipropqsed, programme will be-meaningful to them for whom the 

'qurricuium is meant. This is not a question concerning 

^.Intelligence', Tor in. a cross cultural situation, the 

wqrd J-^intelligence' ' has little meaning but rather its 

;f.oGus'•4s'"'Ŝ '̂̂ l̂ priorities and preferred modes of thinking. 

;The mathematician cum psychologist, Scamp, ^ notes that 

concept • attainment is a function of cultural heritage, 

•in'•framing a new curricula at plus two level in the 

rtraditiqnal societies like, that of. Meghalaya, the process 

of, 'formal logical construction and the conceptualisation 

of-.mathematical operation diverge from western norms. 

The framers.: of. 'the syllabi must wonder how much the 

local students will benefit from the programme whose 

•very foundation are. incompatible with their trends of 

• 20 
characteristic thinking. It is a fact that little 

-has ;̂ been.,.;done. so-far to do research into the psychological 

'.fqundatiqn̂ ^ ;.of ..mathematics, learning among the tribal 

people of north .east region. In order to frame a meaningful 

curricul.um • in mathematics , psychologists, anthropologists , 

and mathematics educators must work together and strive 

Itq. obtain.an' .understanding of the thinking processes 
• H-. .;• ''^'•'•' - ' " . ' • - 2 1 

i.qfr the people they, hope to assist. 
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It is also . important that the economic realities 

along .'.with the social needs be reflected in curricular 

decision. To' quote- it may be said the western mathematics 

aind, .;science ' curricular reforms have evolved in a large 

part,from the technological demand of highly industrialized 

societies. .Naturally . such demands are lacking in a state 

like Meghalaya, whose present social and economic structure 

is determined by an agricultural subservience and is 

not likely to change radically. Here the school mathematics 

Instruction; must .also be cognizant of this fact. The 

emphasize of 'word problems' in mathematics should motivate 

22 the-students' interest in societal goal. Because students 

steep .solely on theoretical aspects of mathematics often 

find themselves, alienated from the realities of their 
23 world. ' -Consequently, instead of leading in the tasks 

of nation building, the educated people find themselves 

as spectators in the movements of change. They become 

frustrated in their inability to incorporate their know­

ledge- with', meaningful social activities, specially those 

who 'leave-''their studies at the end of HSLC examination 

or at plus two standard. 
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tion" i-Jtê themâ ica, Vol.' 2 (1972), pp. 11-20. 

3. Mv M. . Bhattacharjee, "A Short Note on Curriculum 

Development; In School Mathematics", IJMT, Vol. II, 

No.' ;i, ..pp. 35-36. 

4. B:...K. ••' Dev Sarma, "School Mathematics and Science 

Education' (North Eastern Hill Region)", Project 

prepared' for NEC, NEHU, I983. 

3- S.S.Wllloughby, "Discovery", The Mathematics Teacher, 

Vqi; Lyi;/ppv 22>-25. 

6̂  The- Journal ; of Indian Education, NCERT, Vol. II, 

No... 1, .1976, p. 53. 

7 B.K.. Dev Sarma, A Survey on School Mathematics in 

Meghalaya, 197,4. 

8. B. Medhi, "Decentralisation of Curriculum and Quality 

Education", Shikshaprabah, June 1985j Vol. X, No. 1, 

pp.,;2-3.. ;' 

9. • S. S.. := Wi 1 lough by, Contemporary Teaching of Secondary 

School. Mathematics, John Wiley & Sons, NY, pp. l8-20. 

10. "All: India Seminar Cum Workshop' in Mathematics Educa-

>b'ion":, NCERT, .October I98I, p. 40. 

ii VEnrichment Material for High School - Twenty Eighth 

-Year Book", National Council of Teachers of Mathema­

tics, Washington, 1963 •* 



[147] 

12. :Report. on Regional Conference on , Development of 

Integrated Curriculum In Mathematics for Developing 

Countries of Asia, 1975, PP. 46-47. 

;13. P.C;.: Vaidya," "A Note on Correlation Between Language 

and Mathematics Teaching at Early Elementary State", 

Proceedings. ' of the National Conference on School 

Mathematics,' The Mathematical Association of India, 

1969./: 

14> Ell Ginzberg, "Educational Realism in Less Developed 

Countries", Teachers College Record, 75, February 

1974, pp. 319-26. 

:15.« Prank Swetz, "Educational Crisis in Developing 

Nations", , The Journal of Developing Areas 8 (January 

1974,), pp. 173-80. 

1^. Richard Skemp, The Psychology of Learning Mathematics, 

(London, Penguin Books Ltd.), 1971-

17. Hugh Phillip, Mathematical Education in Developing 

Countries. - Some Problems of Teaching and Learning; 

Developments, in' Mathematical Education, CUP, London, 

1973',:; pp. 1^4-180. 

18. L.J. Lewis, "The Learning Process and the Teaching 

5,clence . and Mathematics in Developing Countries, 

.-.Teacheir . Education in New Countries, 9, (November 

•1968), pp.. 4.18-32. . 



[148] 

3I9:.. E.GVBegle,; .".The. Role of Research in the Improvement 

of Mathematics'•, .-Educational Studies in Mathematics, 

2;:'(i969),..;pp. 233-44. . - . • 

:dD.. H.y* '.Eugen, --''-Some Psychological Principles Underlying 

Mathematics Instruction", School Science and Mathema­

tics , 61. (April 1961), pp. 242-50. 

M.A^.h.Deakih, "Mathematics Curricula for Developing 

Countries",.- . The American Mathematical Monthly, 

• 78.;U971), pp. .1017-19• 

22 A.L. Allen and. A.G. ;Shannon, "Mathematics Curricula 
' • • • . ' • • • • • . . ' • •* 

for ., Developing Countries; Some Comments", The 

Americal Mathematical Monthly, 79 (1972), pp. 1131-33-

2 3 * How son," -':- Developments in Mathematics Education, 

CUP,;;NY:,V1973.. . •• . 

:2,4i Prank': i'Swetz: •. Mathematics Education in Ching: Its 

Growth and Development, (Cambridge, Mass.,: The 

MIT-Press, 1974). 



CHAPTER - IV 

^pDEKN.TEACHING-LEARNING SYSTEM: VIEWS OF THE 

TEACHERS AND THE STUDENTS 



MODERN TEACHING-LEARNING SYSTEM: VIEWS OF 

THE TEACHERS AND THE STUDENTS 

4*1. Purpose of Questionnaire 

From times immemorial man has learnt many things 

•and al-so ;has taught many things to others. In ancient 

times, the teachers (known as Gurus) taught their students 

/'(known .as the disciples) in 'Asrama'. Those were the days 

when there were no printing press, no printed books 

r':and ,even no exercise books. The teachers used to teach 

-their.; students . orally. On the other hand, the students 

also received the teachings whole heartedly, with a view 

to grow up to be a perfect man in the real sense of the 

term. But - with the expanding horizon in every direction, 

right, 'from, the. population to the frontier of knowledge, 

there arose, a need of formalising the techniques of 

^teaching-learning along with the growth of formal civilisa­

tion. So, without knowing the art of teaching, a teacher 

cannot , train h,ls students to be a perfect man. It is 

through the art .'of teaching alone that man is able to call 

himself civilised, and cultured. Now a days, the art of 

-teaching has developed to a great extent. It has branched 

put/.into two direction, namely (1) Principles of teaching, 

:and (2) Method of teaching. 
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J,On .the other hand, learning is also bound by some 

principles based; on" methodological thinking and research. 

It. is highly desirable that all teachers should possess 

certal,n insights into the nature and conditions of learning 

which :will*, help, 'them to modify their teaching process 

and subsequently'improve them: 

Learning is essentially an active process. Because 

the learner is. impelled to action. He learns, through 

listening, -speaking, writing, reading, thinking and also 

acting.; A. ;.real passive student ..'• can be considered as a 

"mere spectator who may be called, a no-participant in the 

learning. pr:ocess. And this set of passive students can 
' ^ • • ' • ' • • . 3 

hardly .be, taught by usual, teaching process. 

That.is why education is rightly called a bipolar 

process. .It.; has two important parts - one is the student 

and. the other is the teacher. The success of any educa­

tional system much depends upon the better performance 

of-V this.'two-way; process - teaching-learning activities. 

This is .very- much true in case, of mathematics teaching 

also. A . mathematics - teacher has also to abide by certain 

•principles while teaching. He has to associate himself 

with the students in one way or the other. He has also 

to know.', the problems of the students and accordingly 

.remove \ those. He' has to ensure through such methods as 
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he thinks- necessstry that the student has learned the 

lesson; .he teaches i In fact, all the ways and means by which 

;thei student , learns and imbibes lessons, taught by the 

•;teachers-comes in the purview of the techniques of teaching, 

The success 'of teaching mathematics very much depends 

upon the techniques adopted by the teachers. Thus, teachers 

asi-.well • as the student form the important part in the 

teaching-learning process. However, success depends 
- " • J - " • • ' 

:directly.; on. the teacher, because the responsibility 

qf!: teaching lies entirely, on him. So far as teaching 

.̂pf: mathematics is concerned, it is the teacher who can 

make the) teaching of mathematics meaningful by the help of 

his knowledge,.-, and • interest for the subject and also 

;by,. his- love fpr -his pupils. The learning of mathematics 

.iwill be easy and enjoyable if teaching is clear, purposeful 

and 'systematics. • " 

• So, the impact of merits and demerits, advantages 

;ahd.-.disadvantages, success and failure of the teaching-

(iearriing;- system falls primarily on these two classes 

viz. ..the",; teacher and the taught. An investigation on 

present 'status of the - educative system, without the 

bpiniqns of these . two classes cannot be regarded as a 

.complete, one.; In order to ascertain the prevailing condi­

tions •of teaching-learning of plus two mathematics, the 
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students and teachers are desired to be interviewed. 

This task' of Interviewing the students become easier with 

the:help of a common questionnaire. The questions that is 

to ,be asked to the students can be prepared before hand 

which -is distributed among a group of selected students. 

This process of interviewing saves time and energy of both 

the students and interviewer. Moreover, some students who 

are shy .to answer openly can freely discuss their views 

in a questionnaire 

Teachers can also be interviewed by this method. 

But . the limitation of a questionnaire is that it cannot 

provide scope.., for open: discussion about all sides of 

the ' teaching-learning process. An experienced teacher 

can inform much more-about;., this matter than just he is asked 

to .furnish.. 

In the present investigation a group of plus two 

mathematics students from all colleges of Shillong was 

Interviewed with.the help of a questionnaire. 

Another, questionnaire was employed to obtain the 

views, of the' mathematics teachers of plus two level, 

and for ..this purpose a group of mathematics teacher were 

selected where all colleges of Shillong was represented. 

These , teachers also personally interviewed for a free 
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arid detailed discussion on present mathematics education 

of the state. 

4;. 2. Views Expressed by the Teachers 

, All.the teachers were served the questionnaire put 

in the Appendix* Yi Apart from that most of them were 

personally ...interviewed and the. following observations 

are made on the strength of the interview and the replies 

collected through the questionnaire. 

hi' Most -of the teachers feel that the existing 

syllabus - followed at plus two level in Meghalaya is 

not upto. the mark.. In putting this remark, they seem to 

compare the syllabi of CBSE and ICSE in particular. 

Although a 'few.'. chapters from modern mathematics seemed 

to be introduced : in the syllabus, it lacks the present 

need of .the students to compete in the competitive examina­

tions to enter in various vocational courses after plus 

• ' • • • ' ' • 

;t.wo stage. 

„-,The teachers were asked the reason for this 

lacuna because there is a board of undergraduate study as 

well as aP.U. Board under the university which can throw 

light.on it:and make requisite modifications. In response 

to this, question,.it is expressed that the main constraint 

îJil̂ jt̂ is'̂ direction is the static curriculum followed by 
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the Board of Secortdary Education, Meghalaya (MBOSE!) for long 

years. Unless the syllabi at secondary level is changed 

it is not possible at all to change the plus two syllabus 

upto ^ desirable extent because curricula at different 
7 

stages is a continuous process. Curriculum should include 

the contemporary material, that is, the courses of the 

study, -by which the learner can attain a requisite know­

ledge to fit himself into the next stage, so the material 

of the curriculum should be taken from the consideration 

of the relevance and need of the learner at the first 

instance, and of the society at the next. That is why, 

Dr. Atmanand Misra, an eminent educationist, says, "In 

curriculum we find a collected treasure of the experience 

of man". Man's civilisation is reflected in curriculum 

studied. Cunningham remarks about curriculum which reveals 

that, 

I. Curriculum is the main mean of education. 

II. Teaching can be possible by curriculum. 

III. It prescribes the time schedule. 

IV. It prescribes the standard of teaching 

and learning. 

V. It assists in reaching the goal, and 

VI. It makes teaching easy. 

: \.Fr.om. these points of view, we can easily remark 

that the mathematics syllabus followed in plus two 
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currlcjulum. in Meghalaya is. completely inadequate. This is 

dpi'parehtly- reflected by very low input in various profes-

siprial:courses from the class of students, completing their 

^lus"two stages in- Meghalaya. 

The"negligible amount of students are getting 

admltt-'ed., : /-into, -the . technical courses and the teachers 

interviewed,- feel; that this is due to the inadequate 

standard of mathematics syllabus taught at plus two stages. 

,:•:;• .;'.•; Apparently all teachers seem to be of the same 

opinion .that, :the -content of the present syllabus followed 

at; plus two .level are not upto the mark and as such it 

does-not reflect a link with the higher growth of mathema­

tics. In fact, as'described in the chapter one, there has 

been ;.a; continuing development of mathematics education 

asjva \whole,- over the last two decade. The impact of 

such •. development,. .has come in a big way in many parts of 

tlte.'. country but in Meghalaya, it has not penetrated to 

a;''.iidesi;rable-extis.nt. The main reason of such lacuna is due 

tcj, the fact that, the . school mathematics curriculum as 

pointed- out in the. above paragraph is still a long way 

back. The so called modern mathematics and its consequences 

have .not.been carried out in school mathematics curriculum. 

As4ia.̂ j::aaiiliî lifi_ curriĵ iilum,. at plus two level has suffered 

ELp :10fe.-bAl̂ t̂ ough • at̂  graduate level in the university, 

file:///whole,-
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many/moclern topic' has been inducted, its impact cannot be 

Judged'i'rom the curriculum followed at plus two stage. The 

present' curriculum at plus . two stage seem to become a 

collection -Of few topics needed for passing out exams 

and\tP enter' into.some competitions, though inadequately. 

On :numerous . occasions recommendations have been made 

•for; the;;;.lmprovement of mathematics education, but hardly 

they are'implemented in Meghalaya. 

;'_;,/. -̂  ; . It is. a fact that many new branches of mathematics 

and fits: major application have been created or largely 

developed •'; during the century. A few of these are kept 

in.the .graduate and post graduate syllabi of the University 

but' there has not been made a link of these with the 

syllabus at,; plus two level., 

• •••: It has been observed from the results of various 

examinations, specially in professional and vocational 

iines;̂  our, students passing plus two stage fail either to 

be, accommodated.-or to, cope up with any profession func­

tionally'beciause. of 'their' inadequate knowledge in mathema­

tics. '.It is often common for a plus two student who is 

iiiterested .in science but could not have proper mathematics 

background to ĝo even into biology, because the present 

.ĉ .urses--in bi,ology requires quite .a bit of physics and 

(s land chemistry are requiring 
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'more .. and ...more mathematics. FCirthermore, .Biomatrics, the 

mp.st-new branch ,6f Biology, uses mathematics extensively. 

;So bur': ;teacher community strongly feels that the syllabus 

•of,.- .mathematics- .at , .plus two level should be improved 

tor suclifextent that the students crossing out this stage 

are h.ot;;..confrontive .to pursue any course, whatsoever 

'pr.pfessional. or -general due to the lack of adequate 

•knowledge. ,of -mathematics. For this, an expert committee 

is;, suggested to be -set up to study at length the lacunas 

in;>\;:^he. present J syllabus.' For example, the committee 

may consider 'to find ^out the gaps of this syllabus with 

that of. undergraduates and other professional courses 

and. also to ' have, a consideration of improving school 

^mathematics.syllabus -in this context. The committee 

may also .=.chalk'out the various topics to be inducted 

at the plus /two stage. Furthermore, the committee may 

.suggest .'the ways and means to implement the improved 

syllabi.- at .plus .'two ., level. The P.U. Board, which is 

'̂ 1̂;;;;up;.-';f:qr::';the;':purpose of ' looking into the affair of 

plus:; tw.o: .educational'.system .under the University, should 

'be impressed .upon the recommendation of the committee 

4ndt-it .• should be ascertained that the suggested remedies 

are •implemented meaningfully. 

,vf?yuf:> ;,ii^, ;/jflĴ 3i,;î ^̂  the qualitative aspect of 

•tiisî h'emi9lt̂ e;s;J1lf2etirric\̂  two level, the teachers 
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Interviewed expressed the following view In order to 

provide direction to the future work in mathematics 

education in Meghalaya. 
r 

' i 

1. ' J The content of the syllabus needs to be updated 

keeping in view two things: (i) the basic requirements 

of the students at this stage which are relevant in 

their higher studies, and (11) the general standard 

of the students opting mathematical sciences. However, 

it is expressed that there should not be too much sacrifice 

in the standard of mathematics while caring for the 

standard of the local students. 

2. In order to accelerate the receptivity of the 

ideas etc. in mathematics of the local students, the 

.teaching methodologies must be changed, so that individual 

attention can be paid. The introduction of special remedial 

courses, for weaker class in mathematics is recommended. 

Although in some colleges there are arrangements for 

tutorial classes, it seems that such arrangements has 

not served the purpose to a desired extent. 

3. It is desired that the recommendation of Kothari 

Commission, Patel Committee, on mathematics curriculum 

and also the NCERT documents on school pattern should 

be,-, d.UtIy5~,_̂ 9̂ ŝ d̂ re,d„4Wh4-l̂ vl'̂ 3j(ning the mathematics syllabus 
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at plus • two level'* There .should be a general core course 

for ; alii'without any distinction, and then some special 

tppi(3sH-f*pr diversification* Such topics may be of supple-

meritar̂ ,.'.Hype, .exhibltihg.- application of different key 

concepts .to. a variety of areas which the learner may 

encounter.;after plus two stage. 

4.;i 'f •/'The • pre to contain many unne­

cessary;;'topics which can be replaced by topics from 

•the |ut;l(litarian V point of .-view. 

5. ,•;: There are few, chapters which are duplicated 

•in physics and chemistry. This duplication can safely be 

avoided;'iahd ' the 'concepts included for their utility 

in these subjects need to-be examined for the methodology. 

There should be one approach at plus two level for a 

particular: concept whether it is taught in mathematics 

or in .physics or in chemistry. . . 

6.i:-'; The approach to differential calculus as well as 

integral .calculus, should be intuitive and empirical. 

This will mean- to maintain international standard of 

the topics, it is felt that only some elementary ideas 

in,these,topics are enough at this stage. 

7k' ..;v;. While .^teaching m̂athematiĉ s stress should be 

|§liii4^^|||4v|li 1%HKc|!l^l^ skills and thinking 
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processes.. Additional creative attitude should be encourag­

ed,' through the application of the.ideas. 

8̂ 4-̂ :: A: ;'it is. 'earnestly felt that there should be a 

's'ource.y book, for. .the teacher, where specific suggestion 

%n/-every...topic•:<of the syllabus are there as regards 

to-how to., teach, ; when to teach,, and what to teach. 

B> Regarding the acceptance of mathematics educa-

,tlon ..as., a whole by the students at plus two level the 

•following o.bseryatlons were made by the teachers inter­

viewed. 

î .̂f , ,. : In general, students are success oriented. In 

•bther.-.-:.words, • they, care more to score marks in the exam 

than..acq in the subject taught. As a 

result,.,•• they - pay more attention to those topics from 

where questions:: are frequently set. This has led them 

to' :be. .mechanic^al in receiving mathematical knowledge. 

.'2. The- tribal students opting for mathematics do not 

seem to be quite enthusiastic for the subject.* They 

inherent .fear psychosis which seem to confront them 

in. accepting .mathematics in the right spirit,'. 

*;• Vide: Tabi^e' )-;'8̂',': Appendix'^ ,(V 
r - ^ - .•,.-,•.•.. :.,...• -.._-yt 
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is -not; congenial in order to pursue mathematical or 

•ma|;heinatics based subjects in the next stage. 

<3̂ ./;V̂ -''"rMdst-of' the teachers interviewed feel that mathe-

-nia,'tiG,s • teaching at- +2 level, in Meghalaya is not properly 

..handed-due! to various reasons. 

y^ '^],'y^:•;.Firstly, it is, because of the poor acceptance 

of'•mathem,atic:s ..by the studients in particular. 

,.'•/:= ;"The . g.eneral attitude of the students has pressu­

rised ..the :• teaching community to teach the subject from 

-.the .examination point of view. 

••; J r ; Secondly, there is lack of planning for the 

class. Hardly any. teacher cares for the formal lesson 

•plans or unit plans are as a result of which the spontanei­

ty -r. of- ..the teaching the subject ' gets lost. It is often 

said;.;.that.̂  the continuous and vital job of planning for 

Reaching: places heavy demands upon the classroom teacher 

.becausemHrj-y'dimension^ of the teacher's background expe­

rience j-and .'knowledge • are called into play during this 

process.- The; effective planning, of a subject or a unit 

helps . the teachers to reveal significant knowledge, 

perspe.ctive of the subject to. be taught, perspective 

apart from exhibiting 

:ês '- through planning, 
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ievaluatlon ̂  of the teaching, learning activity can be 

well Judged. 

> ' Thirdly, .ivthere Is lack of uniformity in teaching 

pattern. Since plus two stage in Meghalaya is still 
"^ " s " ' • • • • • ! 

coupled with college system of education and the college 

teachers mostly untrained; (i.e. without having any training 

diplomas etc.), the teaching methdology has become mostly 

individual. Had, ; it- ibeen with, school system, most of 

the teachers would have. post graduate training (PGT) and 

consequently some uniformity in teaching could have 

been achieved. However, the•teaching standard at present, 

existing in different colleges in Meghalaya seem to 

be not far from- satisfactory.. The group of teachers 

interviewed feels: that, within the framework of present 

system it is not'always possible to attend the students 

individually. In -imost of' the colleges the student-teacher 

ratio is beyond .the desired limit, additionally in many 

colleges, a teacher is to take too many classes, due 

to which, the teacher gets over-burdened. An over-burdened 

teacher can hardly, manage an individualised teaching. 

However, considering . the need of the student, 

particularly the group of slow learner, the arrangement 

learners'to some,̂:ex!t;eh[t!i-1 
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C. V . The use "of educational technology in teaching 

mat hematic? .at +2. level has never been made.. Every teacher 

i;intei'vlewed,\-ho.wever, agrees that the same concepts can 

,be better.;taught .with the help of instructional material. 

T.t. is . generally ' opined that almost all ; the colleges 

ih-.Meghafaya are;!underfed in respect of library facilities, 

v.riot to, speak of/audio visual aid. 

• .- To suggest some of the aids other than the text-

•̂ books, the,•; teachers interviewed refer to the need of 

^procuring .v'a TV Set with VCR together with some film 

'•and'film strips on mathematical ideas relevant to +2 stage. 

;:They-also, .suggest to display bulletin boards, mathematical 

models' etc. revealing the~ mathematical concepts and 

facts. They' also suggest the Use of projectors, overhead 

•and . •micro., occasionally to explain the mathematical 

..facts., ; concepts', and terminologies. It would be really 

JideaT'to l̂ iave an audio visual library where the students 

/•can: .have'v;graphs of i mathematical , ideas displayed. The 

presentj commonly available media like radio and tape 

.recprders can also be made available to the colleges 

so'^that at least ohcis In a week or so students can listen 

•to . the mathematical programmes . in order to achieve a 

:general .awareness in the, subject. 

i a-hat̂  i'^Yie' ;• textbooks 
t-^ -t-' i;.;-; :,. '•;->••_ ; . . 

'•'.' J- /'•• •'• *i ••" '•••'•. r''-' : 

'1-Bĝ ŝ //'-at •• p;tus*t2'; stage 
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in- :,Meghaiaya, are not specifically written for P.U. 

eQ.urses, , Qf . NEHU,. ;Additionally, different books written 

by-̂! different: authors are followed in different colleges 

althoû gĥ '̂ihe ..books are selected from a list of books 

approved by the University. It is a fact that the approach 

of /mathematics teaching is at the cross roads. The text-

b0oks vavail^ble . in the market are found to be in two 

icategdries -r. some with the classical approaches and 

some with so -called new approaches depending on set 

theoretic.nqtibn as well as algebraic approach. Specially, 

the books on calculus and trigonometry have shown signifi­

cant differences; in their approaches. Since there is no 

clear, icut-/instructions from the syllabus committee the 

teachers are.'free to follow any approach he likes indivi­

dually*- Similarly, textbooks on mechanics are mixed 

with the.'classical approaches and vectorial treatment. 

Such dual -approaches or .methods not only confuse the 

•instiructors, ...but •'. also create confusions in the minds 

pfi- ,the-learners., On the- top of everything it has been 

observed ..that . the textbook writers, in order to cover 

/syllabi: of.. imore . than one university, keep relatively 

additional,- .topics, to one particular university, board 

O3|-;councll.'/ It, has >made most of the textbooks unnecessarily 

v,61umin6,us.. 
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Some of' the textbooks followed in Meghalaya are 

npt free from printing errors. Since there is no way 
t ^ 

out for a teacher than to rely on the textbook followed, 

it is "highly desirable to have a full proved textbook 

to teach a topic. NEHU syllabus of mathematics at +2 

stage is found to be different because of the very tradi-

tional curriculum followed at present at the school 
f 

level. So the University as a whole should go for the 

preparing and producing the textbook specifically meant 

for̂  NEHU syllabi. It will then help the teachers as 

well as the taughts to avoid the difficulties of choosing 

the right textbook for the right purpose. In doing so care 

should ,be taken to streamline the approaches to be followed 
at the time of instruction and learning. The most important 

point to be noted is to take into consideration the 
i 

nature of the local needs and also the particular need 

of the mathematically slow learners of the state of 
i 

Meghalaya with which the teacher are to work. The local 

production - of the textbooks can only incorporate such 

needs. 

4.? Views of the Students 

At any stage of the teaching-learning situation 

the learners' constitute one of the two vital elements. 

'^;^^^^,:e-^^„%)^^^-^„]^^S3i^nevy.s,^-- ,-arttitiL4d,e .-and:? motivation -are , more 
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•important,-than anything else, in the teaching-learning 

process 4-because.one of the factors deciding, the meaningful 

-tisaching:';6,f:: mathematics is. to know 'whom to teach'. 

Ttie';>efficiehcy;-and accuracy .with which a teacher performs 

ĥls... teaching . in' .mathematl.es .are reflected through the 

acceptance'..of. the' learners. So, , in order to have a 

total .picture'- of ."the 'status of mat'hematics education at 

.+2; ieyel 'in-Meghalaya, more • ̂ ^ 100 students selected 

at;^ ..random- -from r differe colleges of Shillong, were 

perspnally'.,interviewed for this, purpose. 

i-»i /-''•'!:•'^^it. is- observed that students in general opting 

mathematics " at .+2 • .level find .. it somewhat easy to pass. 

But'..tribal .'students in particular are found to express 

^thelr-^:vylews: that it is .slightly difficult . to^ adjust 

In the •inathematics syllabus, after passing out HSLC exami­

nation" from MBOSE. However,'the"students passing ICSE exami­

nation,, as; well as.CBSE examination, at ten'plus stage find 

;lt >}.relatiVely; easier • to . ad just in the present syllabi 

pf-,:;.inath students, more than 

:half. b"f the-'courses are nothing but a repetition. 

'i/./v;'•; , A class..: of better students expressed their feel­

ings: -'that "th mathematics curriculum followed 

at •",:pl.us.;. two -stage 'do not fulfill the requirements of 

http://mathematl.es
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•stage;.'. .As a result, many of^ them are either to go for 

extraVci'Oaching or. to give up thie. idea of appearing competi-

tJiVe'.exams. ' Further they are of the opinion that quite a 

f̂ ew • tropics kept' in the syllabus are of traditional charac-

;t'er>-,:as\r.a •: result, even after .knowing those topics they 

fail--t6 do .well, in the competitive examinations. Students 

in.'i.^general.feel, that HSLG syllabus currently followed 

.by. ;'MBOSE is sufficiently inadequate ahd so to start 

with ..the';pl.us two 'stage mathematics a gap is felt. Although 

.everybody; ifeeis • that there is a gap, it is genuinely 

admitted "that it is not a big jump. They can adjust 

aftei"' sometime, to cope-with the syllabus. 

2M \ ..As.regards to the teaching standard of mathematics, 

ŝ tuderitsj' .have varied opinions, although the most of 

the'students seem to. be used to the general teaching 

patterns^ The better group of . students seem to have 

reservations about the teaching methodologies. The examina­

tions^, /oriented, /'teaching do not seem to attract them. 

'Th.ey^want- to 'have basics to be explained and questions 

t̂o be put so that grasp of the topic taught may be reflec-

;ted:t'hrough their responses. They seem to expect their 

teachers..:tb: cover the type of teaching which can help 

•|hem tQ.icatch; up" any professional course after finishing 

•the&piU'SJ'/iiftWo'; stalfeei:%AG'cardinK;;"tb" thisv:-group:, the\'future' 
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pfiplus two;mathematics should be such that it can link up 

!t:he:/'higher--studies,, comprising mathematical uses as well as 

jthe "technical" education. 

'-The: 'general .students ;seem to be satisfied with 

whatever .they get Just to manage the examination. However, 

this class of students express their view that the stereo­

type ..teaching of: mathematics has caused to create a 

sense- of disi'iiterest among them. The teaching of mathema-. 

;tlcs.|- 'done- ,̂  the lecture method, does-. not 

attract .'/them -and;'-as 'a result the. students in general 

.do not >eem. to be serious to the desired extent in. the 

name-Of ;mathematlcs.". They also express that the teaching 

pf/'mathi^matics-vat +2 stage has failed to reflect the 

cohtempora.ry-';'grOwth and development of mathematics around 

the,j globe.'. ;It is rightly reported that . the teaching 

of .rmathe.matics./at ,+2 stage in the colleges of Meghalaya 

hasji/not • been made meaningful as it should have been 

ih-'-this. age'"of science and technology. 

_ The;-; so •';.called backward class in mathematics, 

Gpul.d nol!-throw much light on the question of teaching 

standard of :mathematics.'. This group of students seem to 

be:-J-quilie -vreluctahct to mathematics and many of them 

hay.e--"admitted; • that^^ has been chosen by them 

und-^llir^lilfl-;;. f; :||sli;̂ Vof ̂:f lihieir'̂ '̂gii :;• '.thefn^St p,' 
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pursue mathematics with a hope of cathing up a technical 

line after +2 stage. The mathematically backward group 

of students desires to be attended Individually which 

'is very much lacking in most of the colleges. 

6. In response to question No.3} as regards to the 

jteaching '̂standard most of the students showed a mixed 
i 
i 
J 

jreaction. It seems they are a bit hesitant to express 

Ijthelr opinion freely, frankly. However, through personal 

{interviews it could be gathered that the students in 

jgener^l are not quite happy with the classroom teaching. 

To most of them the fast rate of tea'ching seem to create 

a sort of complexity and confusion to understand mathema­

tics in a proper way. The time bound teaching of mathema­

tics, that too with lecturing only does not seem to 

be sufficient for the general students. The tribal students 

except a very few,categorically express that the teaching 

standard in the classroom is not good enough in learning 

mathematics. Besides, it has not been able to motivate 

the learners to a desirable extent. 

Whereas, a set of students expressed their views 

on the teaching standard of mathematics at +2 level 

to be satisfactory in the sense, that teachers are really 

helpless to accommodate each and every student in their 

class. Because J. firstly, the teachers' want to. cover the 
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prescribed "•syllabic Secondly, the number of working 

days-set-for;4 session does not seem to be proportionately 

adequate, i.lli'hirdly,,'. .'the low. standard -input towards the 

plus two ••'•stage from HSLC stage causes another hindrants 

in-haying; the; standardise teaching pattern. 

fj-.'-'.-'--. Asked; about their likings towards mathematics 

bhe;;r^ is: quite affirmative. Most of the student 

riaye, expressed that they, like . mathematics because it 

is ; the •most: interesting ..subjject in their curriculum. 

They point ../out that mathematics has' vital link with 

physics and chemistry. Additionally, they find mathematics 

to. guide them to.;, think . logically and also to reason 

D\it • .••successfvilly< .; A class, of student points, out the 

nultiferes ;application of mathematics in every walk of 

Life, .apart 'from it.s .use;, in their studies. 

-'But rithere . is a class of; students who admits that 

bheyhav? been forced to take mathematics by their guar-

lians: because they are ,. wanted to Join some technical 

tjranches' after the: completion of -̂ 2 stage. This class 

5fy .students .when tasked, specifically about th6ir free 

ihi.pice :they:: say. .that they do not have any bitter feelings 

ibou-t mathematics. However, they do not want to have 

L̂  ..because-.ofji the. factl that they find it difficult. 

fe^MtejfeiijSA^^^iiiSSii^g&^lfe^ W-^ :icategory,- r;^]. pf,. 
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final year at +2 stage,, when asked about their likings of 

ma'thematics,: expressed that they are, coping up with 

th'g. subject;wlth individualised help privately. 

5.i[''̂ -̂ \,v In^:;fact, . majority of the students are seemed 

tQ.gO; ..for .private tutlons. As mentioned in the last 

lines ,,of -the previous paragraph the set of students 

forced.tby their guardians to opt for mathematics invariably 

goes • for .private tuition. The better class of students 

are also found to/ take help of private tution because 

of-the'following reasons. 

1.- As mentioned earlier, the classroom teaching being 

time .bound does not help the brighter class to com­

plete •the. course .only through class teaching. 

2.i',.̂^ The •.syllabus followed at present at +2 stage at 

Meghalaya . being ..of relatively low standard falls 

rto help .the brighter class to stand in the competition 

for. the.:.various competitive examination, to be taken 

after the .+2 /stage. 

3>.',..,. .The ..general/ class. teaching seems to be not enough 

-for solving adequate number of problems needed by 

•the . students.• Private tution helps them a lot to 

remove this defect of class teaching. 

h. Ad.dttlonally, the individualised care that can be 

, .._i-:...,.—j,..ĝ Q̂ i:t.,utor.s;' :.hel.ps .̂ the:- students.;.. .to 
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5. Private tutioji also helps to remove the silly mistakes 
V 

and common errors often committed due to carelessness. 

4^4. Conclusion 

It is a fact that students in general find mathe­

matics teaching inadequate to serve their purposes whatso­

ever. Besides, to go for the tutions has become a sort 

of fashion among the students. A class of guardian seem 

to be proud of their wards sending for private tution, 

without accounting for the net result to come out of 

such tution. However, it can be admitted to be a fact 

that due to the number of constraints mentioned in this 

thesis have made the most of the students at +2 stage 

to opt for the private tution, although in some cases 

such a tutioning becomes nothing but a miniature classroom. 

Yet, students join it in order to have a personal attention 

from the tutor to remove doubts in some basics and also 

to get number of problems to be solved. Normally, students 

in general are seemed to be motivated for the examination 

only. The so called 'important question' are wanted 

to be solved by the students and the system of private 

tutions does that. Although there is always a strong 

criticism about the system of tutioning, the system 

is always on: If the private tution is to be really 

:ch|eGkê  tjt-l:\©EjiiaUthor̂tî §̂, ffonc^erning the frame of̂  .curriculum. 
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"the-'• holding-:• of examination,, the setting of question 

must put .their heads together to work out a well balanced 

plan so ,that the classroom teaching becomes adequate 

and : beneficial to' the desired extent. The system of 

teaching ..technology should be such that the class of 

student whether general or brighter does not feel the 

urgepf going to the private tution. For this, our teaching 

-methodology if ..need be should also be reset. The rask 

•is of course not easy, and definitely it would be of 

challenging nature. The education department as well 

as ; the university must work out some innovative plan 

"to user such changes into our educational system through 

creating proper strategies for it. 
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REMEDY AND SUGGESTION FOR IMPROVING THE 

MATHEMATICS EDUCATION IN THE STATE 

5.1. Introduction 

The world we are living in is of accelerated 

changes produced, to a large extent, by science and 

application of technology. In such a world everybody is 

affected by and large due to the impact of science in 

human affairs. Science and technology have become an 

integral part of the world today. So one of the aims of 

modern education should be to help men to adjust to the 

changes and to provide a grounding in the basic principles 

of science, which have stability even though the total 

content of science expands rapidly, and can help men 

to adjust to the changes of modern life in any state -

in any part of the globe. On the other hand, the social 

and economic development of a state requires a -climate 

of widespread and popular acceptance of science and 

modern technology. But modern technology requires manpower 

with fundamental training in basic science and also in 

mathematics, since mathematics is the key-tool for all 

sciences today. To make a significant step towards progress 

scientific literacy must be achieved and acceptance 

of science and technology must be widened more and more. 

The north eastern region being exceptionally backward 

in this regard should move at faster rate towards scienti­

fic as well as mathematical literacy. Because of the 
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lack of skilled technical manpower, the region is suffering 

in overall development. Although it is rich in natural 

resources the full potential of the region has not been 

p 
utilized. So the need for strengthening the mathematics 

and science education all throughout the educational 

system is imminent in view of severe constraint being 

experienced by the region. It is very much true in case 

of Meghalaya too. 

5.2. Various Problems: Dimensions 

In order to make mathematics education living 

and meaningful in the state, it is required to identify 

the several aspects of the problem of mathematics education 

over the state, of which a detailed discussion were 

made in Chapter II. 

Nobody can deny that the very basis of the whole 

mathematics education - process is the teaching system. 

The teaching system again consists of two wings viz. 

the teachers and the mode of teaching. In order to improve 

the educative system, attention should first be paid 

to remove the defects in the mathematics teaching system. 

Successful teaching of the discipline can be carried 

out only by a good mathematics teacher. It is the teacher 

who is responsible to a large extent for motivating 

the learners as well as for bettering the quality of 
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mathematics education at all levels. The persons manning 

the plus two level mathematics in this state are lacking 

adequate training and exposures that are required to 

meet the requirements of successful teacher. The minimum 

qualification to become a teacher at plus two level 

is a master's degree over the subject. But master's 

degree alone is not sufficient as it does not provide 

a person with good training in mathematics teaching. 

Now a days, it is insisted on having Ph.D. or M.Phil 

holder candidates. But even after Ph.D's, a person entering 

into teaching profession seems to lack the desired art 

of teaching, since he does not have any knowledge on 

methodologies of 'how to teach'. 

5.2.01. Teacher's Training 

In seeking to improve mathematics teaching we 

have to consider the need for special training for the 

teachers of mathematics. The overall goal of such training 

for mathematics teachers is to provide the teachers 

with appropriate knowledge, skill, attitude for teaching 

mathematics under changing curriculum and conditions. 

To attain this objective, teachers training programme 

can be arranged in two phases. The first phase known 

as Pre-Service Training should be meant for training 

teachers before entering service and the second phase 

for the teachers already employed. 
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(i) Pre-Service Training 

At plus two level, a master's degree is essential 

for becoming a teacher. But at M.Sc. level one does 

not get any scope of being exposed to 'good mathematics 

atmosphere'. There is no sort of training to obtain a 

depth in mathematical knowledge. So the fresh lecturers 

are often uninspiring and they lack vigour and excitement. 

In principle, the level of the teacher's information 

should be much higher than that of the information he 

is expected to impart. So a fair understanding of the 

broad field of mathematical analysis and reasoning should 

be a pre-requisite for becoming a mathematics teacher. 

Introduction of a system of recruiting teacher after 

an intensive training for about one or two years to 

make them upto date in new trend and development of 

mathematics as well as the modes and methods of teaching 

is desirable. 

A teacher with an M.Sc. degree does not have 

broad base on the entire horizon of mathematics needed 

to teach. So to bridge the gap between the master's 

degree and requirements of a teacher, a post M.Sc. training 

is the only way. The first half of the training period 

may be given to widen their knowledge. Some advanced 

course coupled with the critical study of the courses 
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already covered at M.Sc. level may also be included 

in this programme. Since the students entered into such 

programme are desired to become professional mathematics 

teachers, in the second half of the training programme 

a course on the teaching of mathematics may be given. 

The students should also be exposed to historical aspects 

of development of some important concepts of mathematics 

and techniques of teaching mathematics through seminars. 

The last item of this training course may be supervised 

practice-teaching, at least of one hour's duration. 

A few demonstrations by experienced teachers will help 

the teacher trainees to know about the techniques of 

classroom nianagement and effective teaching. The main 

object of tnis part of training is to offer suggestions 

for the improvement of teaching covering various aspects, 

such as, class preparation, teaching techniques, management 

and control, personal and professional qualities etc. 

Inclusion of various items of professional training 

always helps the trainee to acquire experience and also 

to gain self-confidence. Thus, practice teaching should 

mark the beginning of reflective and analytic thought 

in examining and solving teaching difficulties. 

Pre-service teacher training course should also 

include paper reading, project work, and preparation 

of teaching-learning materials and teaching aids. Such 
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schemes will help the trainees to be acquainted with 

new areas in mathematics. Suitable learning modules 

illustrating an integrated approach to content and methodo­

logy should also be prepared to help the trainees in 

this regard. Innovative teaching practices--such as team 

teaching, self-instructional materials, micro teaching 

etc. should be encouraged in the pre-service teacher 

training programme. 

(ii) In-Service Training 

Mere pre-service traini-ng is not enought to 

meet the requirements of a revised upto date curriculum 

in Mathematics. The value and effectiveness in continuing 

the training of existing teachers to a higher place 

of efficiency and competence are widely recognised. 

In view of the massive character of the problems of 

training of existing teachers, an effort has to be made 

in a big way for inservice training. Such a training 

programme may comprise a number of items; ngimely, summer 

courses, workshops, seminars etc. These trainees should 

have the experience of trying-outs of materials in actual 

classroom during their period of training. For, in-service 

teacher training will give the teachers an opportunity 

on a continuing basis to update their knowledge, to 

exchange views through free discussion and also to have 

necessary guidance from expert counsellors. 
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Every teacher- at plus two level should be put 

through an intensive training programme for about two 

to four weeks once in every three years. These programme 

should cover teaching methodology, updating of knowledge 

in respective fields---and insight into the curriculum. 
2 

of plus two level. 

•Such training centres should be built up with 

good library and other facilities so that teachers from 

immediate neighbourhood can come at week-end and discuss 

5 relevant classroom materials and various problems faced 

by them in the Centre. No training programme, inservice 

or pre-service can meet with success unless teacher 

training institutes have facilities of good library. 

There is dearth of suitable textual and other instructional 

materials for both pre-service and in-service teacher 

training programme here in the State. So, initiative 

should be taken first to develop handbooks for teachers 

illustrating the new techniques of teaching, information 

of the new development in the subject matter and also 

the new areas in mathematics. Suggestions for undertaking 

experimental projects and action on research may also 

be included in the handbook. Such a guide book for teachers 

accompanying every textbook could help a teacher to 

meet all the requirements in a class. It will also help 
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to understand some difficult parts of the syllabus that 

is needed to be illuminated. In addition to this, a 

complete guide book providing better suggestion on lesson 

plans, use of audio visual material, test items, historical 

notes etc. on important units may also be prepared to 

provide concrete help to teacher training programmes. 

A library of a teacher training institutes should also 

have teaching aids, mathematical kits, charts models 

films etc. 

5.2.02. Training for School Teachers 

Training programmes only for college teachers is 

not enough to improve the whole educative system of 

•nathematics teaching. It is highlj desirable to look at 

the root of the problem also. The foundation of a student 

is made in his school days. Therefore, care should be 

taken so that the students at elementary, middle and 

secondary level get the benefit of right instruction. 

For this purpose, it is necessary that the teachers 

of those levels also go through the similar training 

programmes. In fact, the problem is more acute at these 

school levels. Matherratics is a compulsory subject right 

from elementary to high school stage. In Meghalaya, 

most of the elementary schools, particularly, in rural 

areas have only one or two teachers. In middle schools 
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or even in high schools one may not find separate mat ema-

tics or science teachers. No doubt, this pattern of 

manning the educational system demands immediate arrant'̂ -

ment for the training programmes. Since only a few school 

teachers have got proper mathematical background, such 

a training programme should include fundamental concepts 

in mathematics. The task of training school teachers 

at different stages is the largest and most significant 

from the point of view of raising the general level 

of mathematics background. Such a programme will also 

create a new climate for mathematics education which 

is not only important but also desirable. The mode of 

training programme can be institutional or correspon-^^nce. 

Though institutional training is more effective, it 

may not be possible in the state to organise institutional 

training for a large number of teachers on a continual 

basis. Moreover, teachers of the schools of remote arfeas 

may fail to come frequently to the training centres. 

So, the structure of the training programme could be 

as follows: an institutional training programme can 

be organised for two to four weeks. This can be arranged 

for a particular area. After intensive contact training 

they can go back to their places of working. After 

this, they may have correspondence lessons which will 

be given to them along with reading materials. This 
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process may continue for about six months. It is suggested 

that such institutional-cum-correspondence course should 

be followed by an examination for evaluation purpose. 

It is of course, not _that there does not exist 

any training institution for school teachers in Meghalaya. 

But there is no specific centre or institution where 

mathematics-teachers are separately dealt with. There 

is no training facilities for college teachers teaching 

at plus two stages at all. The present situation of 

teacher-education in the state is far from being satis­

factory. They are mostly theory oriented and have failed 

to serve the purpose, specially of the mathematics teaching. 

The method of teaching in teacher's training college 

need also to be changed. Here efforts should be made 

to update the minimum academic and professional require­

ments of teachers offering mathematics as one of the 

practising subjec,t as far as practicable. Besides, emphasis 

should be given to improve methods of teaching, integration 

of methodology with the content, and objective based 

evaluative practices. Also the ineffective lecture may 

be replaced by effective use of group-learning and distance 

learning materials etc. on mathematics teaching. 

Training programmes may be organized in various 

ways; but, no one of them can be a success without the 
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participation of government agencies. So state educational 

authorities, SCERT, Secondary Education Board etc. shoul.d 

take active part in undertaking the training programme 

which should be worked out by a department of education 

at the state level. Besides attempts at--the- state level, 

an organisation may be set up at the national level 

also. Most of the items of the training programme may 

be taken care of at state level, but there are some 

elements which will require planning and direction from 

a central body. As for example, reading material and 

correspondence lessons can be prepared by this organisation. 

Also it may carry on the programmes of Summer Institute, 

various seminars, workshops at all India level etc. 

It ic heartening that the central government with the 

introduction of NEP has designed arrangement for massive 

teachers-training all over the country through nodal 

agencies like SCERT/SISE etc. NCERT, New Delhi has already 

started the task of Massive Teacher Training Programmes 

in all the states. However, here is a suggestion. The 

massive teacher training programme launched by NCERT 

may not be sufficient for the State of Meghalaya because 

of the obvious reasons discussed so far in Chapter II 

of the thesis. some special programmes on improving 

the mathematics education as a whole is desirable for 

the state. Additionally, the NCERT programmes will not 
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cover, in general the plus two stage. So, for this particu­

lar stage, separate programmes should be launched. 

5.3. Improvement of the Curriculum 

Remarkable developments had taken place in "Mathe­

matics during the last few decades through various research 

activities. The following information will speak for 

itself as to what extent the developments in mathematics 

has occurred. "Mathematical Review" which gives brief 

reviews of research papers and books had 1650 large 

double column pages in I96O, about 2220 pages in I961, 

about 2500 pages in I962, about 280O pages in I963, 

and about 3IOO pages in IO65. Mathematical knowledge 

has been estimated to double in a period of about ten 
8 

years. The present rate is still faster. 

This tremendous explosion of mathematical know­

ledge has its impact on the University Syllabi in most 

of the countries around the globe. But the situation 

is somewhat different in India. The static syllabi followed 

in most of -the Indian Universities give the impression 

as if mathematics has ceased to grow. Our mathematics 

syllabi have undergone negligible changes both in spirit 

and content during the last few decades. To present 

mathematics as a living, vibrant and dynamic intellectual 

enterprise to our students rather than as a stagnant 
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pool of knowledge, reformation in curriculun cannot 
Q 

be avoided. The dependence of modern scientific society 

on mathematics is recognised -throughout the world and 

the requirements of the society get changed along with 

the tremendous changes occurring in science and technology. 

Because of this outmoded curriculum followed in school 

or college stage retards the progress of the society. 

Thus, the need of changing the mathematics curriculum 

at all levels is quite genuine and this should be done 

on priority basis. 

The overall goal of teaching mathematics is 

to enable the students to think logically, quantitatively 

and precisely; that is, to develop in them the habit 

„of thinking mathematically. The students should be trained 

in schools in such a way that they develop the proper 

understanding of mathematical concepts and acquire ability 

to apply them in various situation. In other words, 

the main object of mathematics education in schools 

is to make the pupil mathematically literate so that 

they develop the appreciation for mathematical language. 

This language does not consists skills in addition, 

subtraction, multiplication and division but it requires 

intuitive and structural concepts, the elementary knowledge 

of which can be imparted at upper secondary level. Along 
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with these modification, concepts of equations and inequa­

tion, real and complex number system can also be given 

at secondary level. Care should be taken so that at 

the doorstep of plus two level, they learn completely 

the grammar of deductive reasoning. -The problem of the 

large gap between the secondary level and plus two level 

is a big problem of Meghalaya and it can thus be overcome 

by introducing the new curriculum of mathematics as 

suggested here. 

So far as plus two level curriculum is concerned 

it cannot be said outmoded. But certainly it also needs 

some modification to bring it upto the national standard. 

In Meghalaya jne of the major problem is that the 

plus two level curriculum is designed with the basic 

assumption that the students are equipped with some 

mathematical training on fundamental concepts and princi­

ples. But in practice, this sort of training they get 

in HSLC courses is not sufficient at all to meet the 

mathematical requirement at plus two level. To get rid 

of this difficulty, modification of HSLC mathematics 

curriculum is necessary. Prior to it, a remedial course 

of duration of two months or so may be offered at the 

entry point of plus two level. 
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As discussed in the previous chapters, the pre­

vailing plus two curriculum for mathematics is a bxt 

low standard compared to the national curriculum. This 

problem can be solved by readjusting the desired topics, 

like geometry of three dimension, introducing lessons 

of set theory, etc. Also at this level modern topics 

of various branches of mathematics can be offered to 

the students as optionals so that they can opt for a 

stream according to their aptitudes and interest. This 

may be a significant step towards the orientation of 

the students at this level. We all know that people 

have different temperments and aptitudes. Some are quick 

learners while some are slow learners. Some have aptitudes 

for broad learning while others excel in specialized 

areas. Individual educational objectives are also at 

variance. That is why it is advocated for flexibility, 

not only in the curriculum, but in the educational system 

as a whole. In other words, the system should not be 

so rigid, that a student who has opted for a particular 

stream cannot change over to another at a later stage 

when he discovers his real interest in something else. 

It is to be noted at this point that one of 

the main objectives of the _ mathematics education is 

to identify and nurture the gifted students also, since 
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they form the part of the human resource of the country. 

At the same time, care should be taken for the 'slow 

learner' also, because, mathematics is an indispensable 

tool of various professions. Keeping in view of social 

requirements we cannot but diagnose the slow learners. 

Particularly, in a state like Meghalaya, unless special 

devices are adopted to raise the standard of the mathemati­

cally backward class of the state, the deep rooted problem 

of this backwardness may not find any solution, even 

after the implementation of NPE. 

For slow learners, methods of individualised 

12 instruction could be the most effective one. In order 

to evolve the suitable measures to help them, it is 

required firstly to locate their difficulties. Check 

lists and compilation of student's error in different 

topic can be prepared by the teachers for this purpose. 

Since it is the teachers who will diagnose them, therefore, 

to help them in this direction, manuals, giving suggestions 

for remedial work, and a set of graded exercises on 

different topics may be prepared for the teachers so 

as to guide them. Such manual or guide book for the 

teachers should also indicate the sequential learning 

steps and levels of difficulty in different topics. 

Wherever possible, simplified courses may be offered 
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xo them, where it is not emphasized on rigorous and 

abstract proofs of the mathematical propositions. 

On the other hand, gifted students should also 

be provided with special educational programmes. To 

identify the gifted students, Talent Search Examination 

(TSE) and similar schemes can be set on from time to 

time. Such competitive examinations, contests should 

also be held frequently to cater to the interests, curio­

sity and quality of logical thinking of this class of 

brighter students. It is seen that attention is paid 

mostly on the mathematically backward students, and 

no special provision has been made to nurture the interest 

of the brighter students. A:, a result, such students 

gradually loses their interest in mathematics and drifts 

away from mathematics in their higher courses of studies. 

So effort must be taken not to kill their interest in 

mathematics but to accelerate it. To nurture the individual 

inquisitiveness, concept formation is more essential 

rather than computational skills. So emphasize should 

be given .upon highlighting the unified concepts in mathema­

tics. The two possible ways of nurturing a brighter 

student may be (a) to guide him in the proper direction 

of his choice, and (b) to provide him enrichment material 

there.-'--' 
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Problems evading the logical, critical and ration­

al thinking in the learning of mathemtics is necessary 

for a brighter student. Such a class should be guided 

for indepth study of different topics. Care should also 

be taken to remove their misconceptions, -and to suggest 

them new interpretation of those. Thus, the creative 

thinking power in them may be developed. 

Along with this, these students may be provided 

with suitable instructional materials to encourage self-

learning. Those may be supplementary books on some related 

advanced topics, handbook of investigatory projects 

related to topics prescribed in the syllabus etc. Difficult 

mathematical problems on different topics ri-xy be enlisted 

for the willing learners so as to encourage them to 

take up challenging programmes. Besides, various teaching 

units or modules, showing the application of mathematical 

topics in different subjects and important areas of 

life such as communication transport etc. may also, be 

prepared. They may be provided with optional courses. 

Mathematics club .activities, quiz contests, 

olympiad etc. should be started as special programmes. 

To locate the gifted students a state level +2 Mathematics 

olympiad may be held every year, and the selected students 

may be given scholarships for their continued study 
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of mathematics. Such a step will help to motivate the 

s'tudents in learning mathematics and at the same time 

it will help to nurture the best mathematical talents 

of the state. 

5.4. Integrated Approach of the Curriculiim 

So far Mathematices has been taught as a collec­

tion of some facts, some techniques and some theorems 

of various' branches which bear very little relation 

to one another. The whole curriculum is subdivided into 

few branches, namely. Algebra, Geometry, Calculus, Vector 

Analysis and so on. Each of these branches is the collec­

tion of separate topics which need separate treatment, 

separate procedures. Also, these are taught in such 

a way that the students see no application of these 

fragmental mathematics in any of practical field. As a 

result, he begins to look at mathematics as an unrelated 

body with a number of tricks to be used mechanically 

for the purpose of examination which are otherwise useless. 

The solution of this problem can be found in 

the concept of integrated approach which stresses in 

unifying mathematics ecucation into one, making it . more 

meaningful to the learners. Integrated approach relates 

the teaching of mathematics to the various experiences 

in the area of the learners. It serves in four aspects: 
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1. Integration within mathematics. 

2. Integration with other subjects of study. 

3. Integration with day-to-day experience, and 

4. Integration of mathematics teaching within 

the 'different level of education. 

l4 Bhatnagar expressed these aspects mathematically 

in a very precise way. Accordint to him, mathematics 

curriculum should be a function of four variables given 

by C = C (x,y,z,t) where 'x' denotes the integration 

of teaching of mathematics, 'y' denotes the integration 

of teaching of mathematics, 'z' denotes the integration 

of mathematics education with the needs of the society 

and 't' denotes the integration of mathematics from 

Primary to University education. 

In teaching mathematics, this model of integrated 

approach should be remembered. Teachers of pure mathematics 

may draw examples showing where and how these theories 

are being used. Similarly, they may also indicate the 

correlation of mathematics with other subjects like 

Economics, Psychology, Physics, Chemistry, and Bio-sciences. 

This would be an effective way to make mathematics more 

living and more exciting. 
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The curriculum of mathematics should also be more 

precise and more definite than the existing one. Only 

the listing of topics does not make it a complete one. 

Along with the topics every relevant details should 

be mentioned. An outline of teaching methodology should 

be indicated in the curriculum. All the topics should be 

accompanied by additional notes showing their correlation 

within as well as outside mathematics. In other words, 

particular and general aims of each topic should be 

emphasized effectively. 

5. 5 • Production of Textual Material 

The implementation of curricular development is 

deeply related to th2 production of developed instructional 

material. Any reformation in curriculum should quickly 

15 be followed by publication of textbooks. -̂  The problem 

of textbooks in the state is yet to receive a satisfactory 

solution. Textbook being the only important instructional 

material here, it should get top priority. Truly speaking, 

the want of good textbooks has caused' a barrier in learning 

mathematics. Textbooks may be written by the teachers 

who have long experience of teaching in this region. 

Only then the standard and desirable texts may be produced. 

Such a text may be of real help to the students of the 

state. But at the same time care should be taken that 
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they do not confine themselves only on those books. 

They should also he exposed to other allied textbooks. 

Such books should be made available particularly, to 

the gifted students of the state. Scope of a textbook 

should be beyond the requirements of examination. As 

mentioned earlier, an important task of textbook is 

to motivate the learners towards mathematics. For this 

purpose, a brief history of mathematics may be incorporated 

in the textbooks wherever possible. Each unit should 

be accompanied with the background story and brief history 

lying behind the developments of the topic. ' This 

is intended to motivate the learners. Topics in textbooks 

should be suitably punctuated with interesting episodes 

from the lives of the great mathematician wherever possi­

ble. 

Textbooks are normally revised with each revision 

of the curriculum. Competent mathematicians of the region 

should be encouraged to write good textbooks for all 

levels with the financial support of the state government 

for proper scrutiny and trial of the books before they 

are accepted for publication. 

5-6. Popularisation of Mathematics 

One of the major task is to spread mathematics 

education for creating an awareness for it. The real 
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problem of mathematics education of this state have 

always been to develop an educational process in mathema­

tics which will produce people who are not afraid of 

mathematics but who can enjoy studying it. This problem 
-1 O 

is to be handled in a number of ways. 

5.6.01. Mathematics with Realistic Application 

Mathematics has always derived the greatest 

strength from its application. This fact is required 

to be visualised by all. This can be done, as mentioned 

earlier, by showing the application of mathematics along 

with the teaching of the subject, so that the learners 

can develop the trust that mathematics can help in solving 

all types of problem in physical, biological and '̂ ĉial 

sciences. 

5.6.02. Encouraging Creativity in Mathematics 

The ultimate aim of education is not just to 

acquire knowledge. It should also lead to creativity 

on the part of the learners. -^ Problems of varying degree 

of difficulty can be designed by the teacher to inculcate 

creativity. Some of them may be out of the content. 

While learning, a student shpuld feel that he is able 

to apply his mathematical knowledge in creating something. 
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5.6.03. Organization of Competition in Mathematics 

In USA, USSR and East European countries mathema­

tical 'Olympics' have played an important role in finding 

20 mathematical talents and encourage it. In our country 

also ma-thematics 'Olympiad' have -been introduced for 

plus two level students with the same purpose. However, 

this competition has not been popular in Meghalaya. 

So along with this a similar competition on state level 

is recommended. The best talents of the state should 

be awarded an attractive scholarship so that keen interest 

can be grown for mathematics. 

5.6.04. Organisation of Mathematics Quizes, Exhibition 
etc. 

Mathematical quizes and exhibition etc. can be 

organized in the state level where all the colleges 

may take active participation. Quizes can be on topics 

like interesting mathematics understandable by everyone, 

the lives and works of great mathematicians, amusing 

numbers including mysteries of numbers. Such an effort 

are observed in national level, which does not reach 

this state. Now-a-days quizes on popular mathematics 

are being shown in T.V. and these are quite popular. 

Such programme should be organized in every college 

frequently. Exhibition can be organized once in a year in 

the state level, where mathematical models, charts paper 
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foldings, exhibiting mathematical principles etc. can 

be shown. Such exhibition needs a good publicity and should 

be open for all and it should be seen that the students 

take active parts instead of being mere spectators. 

5.6.05. Organisation of a Mathematics Club or Mathematical 
Association 

To initiate all sorts of activities to popularise 

mathematics mentioned above, formation of a mathematical 

club or an association is very necessary. Because, when 

we talk about quizes, exhibitions, etc. in the state 

level, question arises who are to organise them. Such 

a question can be answered with the formation of mathema­

tics club. Teachers and students and the other interested 

persons from various walks of life can be member of 

such club or association. This club may arrange debates, 

quizes and exhibitions on mathematics and can celebrate 

the birth anniversary of great mathemticians. It' can also 

provide a large number of mathematical puzzles, games, 

recreational mathematics etc. to the interested people. 

Besides these, they can publish a mathematical journal 

which is another import^t service for the creation 

of mathematical awareness in the society. Now, the question 

is who will sponsor this club. Various public and govern­

ment agencies should come forward with financial help 

in this regards. North-Eastern Hill University and the 
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colleges under its coverage can also make a humble begin­

ning in this direction. Such a club or association can 

function properly only with sound financial support. 

If all the ways suggested above can be implemented 

in the state, the condition of mathematics education 

is bound to improve, while it shall not be impossible 

to get a group of talented students in mathematics. 

They will be sound in mathematics and will be capable 

to meet the mathematical requirements of the state. 

This will also be helpful in creating an environment 

for study of mathematics all over the state. 

5.7- Improvement in Institutional Facilities 

To have a better educational system, particularly 

in mathematics, betterment of the institutions viz. 

schools and colleges is the foremost necessity. Inadequate 

attention and lack of arrangement in providing better 

institutional facilities have been noticed all over 

the State, and this is to be removed first in order to 

improve mathematics education. For this purpose, the 

following steps may be taken into action. 

5.7-01. To Increase the Number of Teachers to the 'Desired' 
Standard 

It is clear from the earlier discussion that 

most of the coll'eges of Meghalaya is lacking in the 
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requisite number of teachers. As a result, it be.̂ imes 

impossible to regulate the size of a class, and a tea> -ler 

is to teach in a class of even 200 students wherr is 

the desired size of a Pre-University class should noi; 

contain more than sixty students. -The first task in 

improving the institutional facilities is to lower down 

this high student-teacher ratio in all colleges of the 

state. Recruitment of more mathematics teachers, it 

strongly recommended to reduce the load of the existing 

teacher-class. 

5.7.02. To Improve Library Facilities 

In most of the colleges in Meghalaya library 

f-̂ .cllity is poor. The libraries keep norrnally the prescrib­

ed textbooks and other substandard books. Magazines 

and Journals particularly, on mathematics are almost 

totally absent in college libraries of the state. It 

is a fact that a good library is very necessary for sound 

mathematics education where sufficient number of books 

on different branches mathematics, history and development 

of mathematics, the biographies of famous mathematicians 

and mathematical periodicals, journals etc. are there. 

The main reason of not having these is the limited finan­

cial resource of the colleges. But there is no urge 

for it too. The issue of building up a good library in 
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all the institutions has not been seriously thought. 

All the colleges should seek help from the relevant 

agencies to build up a modern library with all sorts 

of books and journals of mathematics related to undergra­

duate level. This must be open always for ŝ tudents and 

teachers of mathematics and new arrivals in the library 

should be conveyed to the students and teachers. The 

library should also receive generous grants. 

^.7-03. Use of Educational Technology 

The mathematics teachers of the state are suffer­

ing due to dearth of suitable instructional materials 

and other teaching aids. Practically they get nothing 

except a blackboarr /nd chalk as teaching aids. In mos'-. 

of the colleges they do not even get a blackboard with 

graphed surface. A teacher needs many instruments by the 

help of which he can give his 'best' to the students 

with the teaching aids supplied to the teachers, the 

students can be motivated towards the learning of mathema-

tics to a great extent. The improved quality of educational 

technology makes the teaching of mathematics understandable. 

Models and charts prepared on some particular topics 

on mathematics can be used to clarify the relevant concepts. 

Their visual nature often provides clear and immediate 

insight which are normally difficult and time consuming 

to explain verbally. 
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To reduce the level of abstraction of the teaching, 

a teacher can use audio visual aids as possible means. 

Living nature of audio visual aids can provide variety 

and freshnes to teaching of mathematics. Consequently, 

the entire environment gets improved since the students 

enjoy their learning through such aids. For a slow learner 

the learning situation becomes formidable and effective 

21 with the help of teaching aids. Few audio visual aids 

that can be used in a class are: 

(i) Projectors - Projectors enable the teachers 

to display certain item to the entire class at the same 

time. Complicated diagrams and picture can be prepared 

Lu advance and then these can be projected by the help of 

a projector. 

(ii) Films and Filmstrips - Films and Filmstrips are 

the most commonly used visual aids in developed as well as 

developing countries. Because of its attention drawing 

qualities, it is capable of making mathematics-teaching 

more attracting, more effective and more meaningful. 

A film or film strips can be made to introduce a unit or 

lesson through a series of pictures arranged in logical 

order to tell the salient featues to explain an idea 

or to show steps in a process. This is surely a better 

approach compared to the method of learning mathematics 
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by reading from books alone; because, such films can 

inculcate into leaners' mind the aptitude of inquiry, 

observation and other mathematical methods. 

5.7.04. Introduction of Mathematical Laboratory 

The colleges may introduce a 'mathematics labo­

ratory' which will be the centre for all mathematical 

activities within the college. Such a laboratory helps 

to develop the desire to experiment in the mind of a 

22 learner which is very important. In these laboratories 

the mathematics teachers may exhibit some of the applica­

tion of the mathematics and can guide the students to 

some practical work according to the learner's aptitude. 

A mathematics laboratory should be well equipped with 

necessary apparatus, such as, calculators, computers, 

films, filmstrips, projectors etc. Some mathematical 

games may also be kept for the students which will help 

to popularize the study of mathematics. 

5.7.05- Use of Radio and Television 

It is an established fact that Radio and Televi­

sion have powerful impact on imparting educational tech­

niques. But the time allotment given by the Radio Station 

for educational broadcast is very limited. In order to 

make the full use of this media, more time in educational 

programme should be given. These broadcasts should include 
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time to time the important and recent mathematical events 

and also talks on mathematical discoveries, lives of 

great mathematicians, etc. 

With the incoming of the television to this 

region, this medium too can be well util.ised_ for educa­

tional purpose. 

5.7.06. To Hold Seminar, Workshop Etc. 

So far we have been talking about seminars, 

workshops only for teachers and mathematicians. But 

seminars and problem-solving sessions can be organized 

in every college also which may be open for the willing 

class of students. Seminars can be organised at inter-

Cvjliage level also where the students of all the colleges 

of the state may participate. 

5.7.07. Introduction of Remedial Course 

The problem of backwardness, particularly, In 

mathematics over the state is discussed earlier. Proper 

attention should be paid to these backwardnesses. This 

is mostly the concern of mathematics teachers in order 

to improve mathematics education. In this regard, introduc­

tion of remedial courses for the weaker students may prove 

helpful. 
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Such a remedial course should take care of psycho­

logical problems of the students mentioned earlier. For 

example, some of the students may need more practice and 

drill work than the others. An intelligent student may 

pick up the idea just after solving one problem when 

some slow-learners may need to solve ten problems to pick 

up the idea. The remedial course designed for the purpose 

should not overlook such facts. 

A distaste for the subject is developed due to 

the lack of understanding the fundamentals. -^ The peculia­

rity of the subject like mathematics is that if one 

develops some doubts about the fundamentals at any stage, 

this will hinder his/her progress all throughout. The 

remedial course should take care of this also. All the 

problems illustrated must be worked out with every details 

of the fundamental theory lying behind it along with 

footnotes and points to be noted carefully. 

At plust two level, the students come from varied 

background event though they may be broadly comparable 

in their aptitude and intelligence. Students coming 

from more 'backward' areas or from the schools which are 

not very well equipped are often constrained with handicaps 

of following the class-teaching. So remedial course at 

plus two level may be started before the start of regular 
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classes in the colleges. Such course may also be run simul­

taneously with the class-teaching at least for six months. 

In the first instance, all the students joining the 

institutions may be tested in depth so as to identify 

their weaknesses. On the basis of their weaknesses, 

they may be divided into small groups having broadly 

similar deficiencies. Remedial courses should be made 

according to the need of each of these groups or even for 

individual student, if possible. After the removal of 

initial deficiency, the periods allotted for remedial 

course can be converted into the tutorial classes. 

Is is a fact that the all round backwardness of 

the state is to a great extent, an inherited" one and it 

is mostly due to the low I.Q. estimated to be lower than 

70. This difficulty can be minimised only by raising 

the I.Q. by 7 or 8 points. The removal of such difficulty 

should be a joint responsibility of the mathematics 

teachers at all levels and the government agencies dealing 

with educational system. Massive as well as extensive 

task should be initiated in the state to this work. 

5.8. Reforms in Examination System 

Examination, as we all know, is a process of 

evaluating the achievement of the learner, it is certainly 

an essential part of teaching-learning process but not the 
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goal or aim of education, as it is considered by the 

learners at present. So, the educationists of India have 

unanimously emphasized the need to carry out radical 

refomations in examination system. Because, the present 

system of examination all over the country has failed to 

give correct information about the students' achievement. 

The UGc too has made valuable recommendations in this 

regard. 

Firstly, evaluation should be continuous process; 

that is, a student's performance should be measured on 

a continual basis. In Meghalaya, like most of states of 

India, a final examination is held at the end of two 

years at plus two level and evaluation is done on the basis 

of the performance in this final examination alone. It 

is suggested that the gradual progress of the student 

should be assessed over well-distributed intervals of 

time. Tests should be so designed as to assess the students' 

capacity for comprehension, application and creative 

ability. This frequent opportunities for evaluation 

enables the teacher to assess the progress made by each 

student and also to ascertain the need for extra attention. 

The performance of the student in the class tests 

should count towards his final assessments at the end of 

tow years of teaching. Some flexibility should be allowed 
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in the weightage to be given to the periodical tests in 

the final awards. This weightage can be announced at the 

beginning of the course itself. 

Secondly, the teacher responsible for teaching a 

course should also be responsible for evaluating his 

students. Thus, the examination should be internal and the 

teacher should be the person to set question and examine 

the answers. Thirdly, the present practice of awarding 

marks at the final examination do not fulfill the objec­

tives of evaluation. It should be replaced by a grade 

25 
system whatever is suitable for the state. 

After the announcement of the result of each 

test examination, the answer scripts should be shown to 

the students in order to enable them to know their mistakes 

and understand the assessments. The correction process 

should also be such that the mistakes are clearly shown and 

meaningful comments are made in the side of the answer 

book. Our present examination system emphasizes only the 

subject matter goals. It does not give an opportunity of 

knowing how far students learn to argue logically, pre­

cisely and quantitatively in a mathematical as well as 

in a non-mathematical frame. The test held for the students 

should reveal such fact also. 
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In order to implement the suggestions made so far, 

there may be the need of restructuring the educational 

system of the state. But this should be done if the 

mathematics education of the state is really wanted 

to enter into a new era of mathematical achievements. 

5.9. Concluding Remarks 

It is earnestly hoped that the survey presented 

herein will serve to make the concerned departments and 

authorities in the State of Meghalaya aware of the fact 

that it is high time for them to go with the modernising 

the mathematics curriculum to meet the challenges of 

the 21st Century. On the basis of our findings we hereby 

would like to offer the following recommendations in 

general: 

1. There should be a preparation for the Material of 

Instruction as (a) the means of organising modern 

instruction, (b) the number of hours of study devoted 

to mathematics to be well defined, (c) the conditions 

for working in the class to be laid down upon, (d) the 

subject matter of instructions to be ascertained 

individually for each teacher, (e) the aims and 

objectives of teaching mathematics at plus two stage 

to be clearly exposed, and (g) the use of educational 

technology in the classroom teaching wherever possible 

to be emphasized. 
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2. The teaching of mathematics at +2 stage with its 

precise objectives should be made clear to the teacher 

and the taught. To do that 

(a) Steps leading to the learning of mathematics are 

to he taken. 

(b) Conditions favourable to the learning of mathema­

tics are to be created. 

(c) Motivation and learning should be tied together. 

(d) Various ways and means of learning are to be used. 

(e) The development of mathematics through problems 

of conceptualisation is to be stressed. 

(f) The role of problem-solving while teaching in the 

classroom is to be emphasized and carried out. 

(g) In order to make the teaching of mathematics 

interesting, games and enjoyment relating to 

the use of mathematics may be introduced suitably 

fitting with the time schedule pre-determined. 

(h) The co-operation among mathematicians, educators 

and psychologists should be established to make 

the teaching-learning process effective. 

3. The training and retraining of the teaching community 

should be initiated for 

(a) the mathematical preparation of the teachers, 

(b) keeping them up-to-date, 
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(c) the pedagogical preparation of teachers, and 

(d) the continued education of teachers. 

4. The seminars, workshops and discussions among the 

teaching community involved in plus two stage-teaching 

should be initiated in order to make 

(a) the teaching of mathematics meaningful, 

(b) the teaching pattern in all the colleges uniform 

and also, 

(c) to understand the occasional difficulties cropped 

up in the teaching process. 

5. Steps are to be initiated for 

(a) creating general awareness as regards to the need 

and utility of mathematics in the present day 

context, and 

(b) popularising mathematics. 

6. Essay and Quiz competitions, the olympiads, etc. in 

mathematics should be started locally within the 

state in order to have proper mathematical culture 

among the students, guardians and the teaching com­

munity. 

7- Our findings reveal that 

I. The current curriculum at plus two level is not 

serving as large a proportion of the disciplines 

need mathematics as it should. 
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II. Mathematics itself is being ill-served by the classi­

cal curriculum. 

III. The students community is yet to be psychologically 

ripe for drastic change but their, willing to accept 

the need based changes. 



[2ih] 

REFERENCES 

1. Moris & Kline, Mathematics in Western Culture, 

Penguin Books, 1953-

2. B.K. Dev Sharma, et al., "School Mathematics and 

Science Education (North Eastern Hill Regi.on.).".., 

Project prepared for NEC, (1983). 

3. S.S. Willoubhby, Contemporary Teaching of School 

Mathematics, John wiley and Sons, 196j. 

4. K.S. Sidhu, The Teaching of Mathematics, Sterling 

Publishers Ltd., I971. 

5. All India Seminar Cum Workshop in Mathematics Educa­

tion, NCERT, 1981, p. 22. 

6. D.K. Sinha, "A Syllabus, a Curriculum Guide, a 

Textbook, a Teachers' Guide - What is What?" Proceed­

ings of National Conference on School Mathematics, 

1969, pp. 81-85. 

7. Pushpa M. Bhargava, "Primary and Secondary Education: 

The Problems and the Solutions", Proceedings of the 

Conference on Science Education, Khiroda, 1978. 

8. J.N. Kapoor, Some Aspects of School Mathematics, 

Arya Book Depot, New Delhi, I967, p. 17. 

9. B.N. Chadda, The Teaching of Mathematics, I965. 

10. H.L. Resnikoff & P.O. Wells, Mathematics in Civiliza­

tion, Holt, Rinehart & Winston, Inc., 1973. 



[215] 

11. The Teaching of Mathematics, Issued by the Incorpo­

rated Association Assistant Masters in Secondary 

Schools, Cambridge University Press, 196O, pp.55-56. 

12. Carl B. Allendoerfer, "The Second Revolution in 

Mathematics", The Mathematics Teacher, Vol. LVIII, 

No. 8, pp. 640-645. 

13. J.G. Kemeny, Random Essays on Mathematics Education 

and Computers, Prentice Hall, 1964. 

14. P.L. Bhatnagar, "Integrated Curriculum in Mathematics" 

Bharwari Conference Report, 1975-

15. B.C. Pitre, "Strategies for Curriculum Diffusion", 

Proceedings of Conference on Science Education, 

Khiroda, 1978. 

16. R.C. Mckean, Principle and Methods in Secondary 

Education, Charles E. Merril Books, Columbus, Ohio, 

1966. 

17. B. K. Dev Sharma, Ganit Sikshan, Sreebhumi Publishing 

Co., Calcutta, I988. 

18. All India Seminar Cum Workshop in Mathematics Educa­

tion, NCERT, 1983. 

19. Jagjit Singh, Mathematics Ideas - Their Nature and 

Use, Radius Book/Hutchinson, 1959-

20. J.K. Kapoor, Essays on Mathematics Education, Ram-

chand and Co., Delhi, 1966. 



[216] 

21. B. K. Dev Sharma, "The Use of Educational Technology 

to Improve Mathematics Teaching", Sikshaprabah, 

Vol. XII, ig86. 

22. D.A. Proctor, "A World of Hope - Helping Slow Lear­

ners Enjoy Mathematics", The Mathematics Teacher, 

Vol. LVII, pp. 118-122. 

23. A. Schultze, The Teaching of Mathematics in Secondary 

Schools. 

24. B.K. Dev Sharma, "Mathematics Education Vis-a-Vis 

NEP", Sikshaprabah, Vol. XII (1987). 

25. "Mathematics in India: Meeting the Challenge", 

Proceedings of the Conference on Mathematics Educa­

tion and Research, 1973. 

26. Murray Thomas, Judging Students Progress, Longman 

Green & Co., NY, p. I6. 



APPENDICES 



[217] 

APPENDIX - I 

Table - 5J Abstract from the result of P.U. Examination, 
:: NEHU, from 1981-1985. 

'Year 
Total Number of 
P.U. students 

Appeared|Passed 

Total Number of 
P.U. students 

Appeared Passed 

Total Number of 
P.U. students 

Appeared Passed 

1,981 . 

19,82. • 

,1983 : 

1984 ., 

1985, ;. 

,: . 3 , 300 • 

:3,159 
• ' J 

. • - :4 ,097 

'4,444 

h- 4-, 33,3 

.;i,489 

"1,449 

1,383 

2,215 

2,055 • 

. 907 

805 

. . 985 

840 

894 

456 

• 402 

4io 

543 

545 

706 

523 

719 

6o4 

628 

237 

260 

239 

259 

307 

APPENDIX - II 

Table -; 6: Pall in intake of Mathematics from plus two 
stage to degree class in the colleges of 
Shillong. 

Number of Students in P.U, 
"2nd Year offering 
Mathematics 

Year 
Number of Students in 
B.Sc. 1st Year offer-
ing Mathematics 

1 i 

:1984; 

•1985 
',l-986_ 

"1987 

', 564 
• 

751, 

645 

660 

682 

739' 

162 

157 

169 

180 

202 

176 



[218] 

APPENDIX - III 

Table ^ ^ 7 : Abstract from the Result of HSLC Examination, 
MBOSE, from 1980-1983. 

Year .'•'". 
Number of 
students : " 
appeared in 
HSLC Exam. 

Number of 
students 
passed in 
HSLC Exam. 

Number of 
students 
passed in 
Mathematics 
in HSLC 
Exam. 

Percentage of 
pass in Mathe­
matics w.r.to 
the total num­
ber of candi­
dates 

1980 

iJgSi 

19,82 

19.83 

2,561. 

2,7.02 

2,917 

3,225 

1,389 

1^603 

1,5^6 

1,978 

931 

1,068 

. 1,172 

•1,790 

36.35 

39.52 

39.^^ 

55.^8 
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APPENDIX - V 

QUESTIONNAIRE FOR THE STUDENTS AT PLUS TWO STAGE 

WHO ARE STUDYING WITH MATHEMATICS 

1. What 'do you feel about the mathematics syllabus 

offered to you? 

(a) Easy 

(b) Difficult 

(c)' Very difficult 

2. Do you feel that the content is a big Jump from that 

of HSLC standard? 

(a) Yes 

(b) No 

3. What do you feel about the teaching standards of 

teaching .mathematics? 

(a) Good 

(b) Bad 

(c) Can be followed 

(d) Cannot be followed, why? 

Do you like mathematics? If so, why? 

5. Do you go for private tutions? 

(a) No 

(b) Yes 

(c) If 'yes', does it help you, In what way? 
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APPENDIX - VI 

QUESTIONNAIRE FOR TEACHERS OF MATHEMATICS 

AT PLUS.TWO STAGE 

1>:;, •Ŵ ^ about, the +2 Mathematics 

•;Syllabus.? .-;.. 

a).Is.it a standard one? If not, in what respect? 

:.b). IS'the syllabus upto the mark compared to the 

'.national level? If not, in what respect? 

2. Has the syllabus a link with higher growth of 

mathematics? If not, what do you suggest for 

that? •;• • ' 

3. .Is ,'the:, syllabus fit enough for the students 

-passing 'HSLC Examination? If not, what do you 

suggest- for it? 

4. Do you- have any suggestion for improvement 

of the curriculum? 

:B 1-... ;_Whati do;'yo^ about the acceptance of mathema-

' tics'curriculum by.the 

•'(a;) "Students in general 

'.(b) . Tribal students in particular? 

2.;: Do' -you ..feel. . that. the tribal students have the 

-•• mathematics? What do 

,,.-you-^suggest in ;:,this respect? 
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C.-̂  li.v .Do'.you. feel that the teaching of mathematics 

'at +2' level ' is ..appropriately handled? If not, 

why? 

':2.'', • "Dp • you' Juse-. any- special device to help the 

slow/learners in the class? What special devices 

'do you 'suggest for. this purpose? 

yl)>';., 1 :.d.o- you use.'any other aid than textbook to teach 

"mathematics in the classroom? If not, what type 

, of aids do you suggest ' to be used for that at 

'+2' level?, ; 

'2. bo-Ayou ,:feel that the textbooks followed at 

+2 level are ..up to the mark? If not, what are 

the defects and what do you suggest to remove 

those? 

/^4i^s 

• » " • • • • • • • • ^ • ^ ' 




