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étC}-‘Even today, .that 1is, nearly after half a century

fhe;condition is no better.

" 7 However, - various measures have been taken to

fOVéj*thé'?situation. Some number of seats have been

féééryed for .the students of the state in most of the
fecﬁniéél xiﬁstitutions of the country. Yet the intake
of . sfudents'vfrqm; the areé in the professional courses
vié};yerjlilimited. Similarly, the number of students in
£éea.§ﬁre; sciénce {stream even in the North-Eastern Hill

Upivefsity is very-low,(vide Appendix.[T]

The factors causing the so called backwardness
inﬁ@aﬁﬁemétiéq can be broadly classified into three cate-
gories{inamgiy, (i)'Social or community factor, (ii) Indi-

vidual factor,'and (111) Institutional factor.
(i)gchial.Féctorlf

o ' The-Society as well as the family in which a per-
'gqﬁ;:is.'bqrng impdsgsA the maximum influence on his 1life
éitgef-;direcfly qu'ihdirectly. It is +true that social
ﬁgf%fége-fis 'nbt' v;rym abstfact or constant. It undergoes
;eférmation. from :fime to time. Yet the customs, laws,
bﬁﬂlooks,_ and1 tradition of the community descend from

genérat;on-toigenéfation. Thus, when some particular idea

or_hotion'ig‘being*éonveyed from generation to generation,
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1t 1s not very easy to uproot that. The same thing has
happeged with learning of mathematics among the hill peo-
ples of Meghalaya. Older generation believe that mathema-
tics 1is a dry, dull and abstract subjJect which causes
the Jgounger Jgeneration to keep away from mathematics.
Earlier, they had an idea that mathematics is Just a pro-
cess of counting which children 1learn naturally. Then
came the educated elite group who felt that mathematics
15 something abstract, which requires perseverance and
extrabintelligence. The rest of the people remained confin-
ed ih their own world, a world of plain and simple living
on ‘the hill top and being unaware of the world-wide deve-
loément through centuries. They could see no application
of 'mathematics except counting and dolng some business.

Thus, the 1dea of abstractness of mathematics grew among

them and eventually they found no valid reason of learning

1
1

mathematics at higher stage.

{
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 1local students towards
sclence 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 goling student do not feel the
need to opt for science and mathematics education. And
‘suc‘h _;'anf 1mpression is often carried out to the youngers

‘by;their‘elders.

(ii)~Indiv1dua1 Factor .
i It has been observed that the students from hill
tribes dwho ~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
Vmathematics due to fear psychosis. Fear complex retarad
their interest and capability Moreover, it 1is often
believed enormously that mathematics requires an inherita-
ble rspecial 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 egually good 1in other subjects.
Whatever ‘the reason may be,thls idea 1is totally wrong.
What they are lacking is the - interest or 1love for the
subject and nothing else. Once they find it to be interest-
ing, .80 .called - mathematical' ability will automatically
grow .in them. The thought of 1lacking this ability also

keeps the students away from mathematics. And the condition



’,[93]. 4

will”notfshow any improve unless this wrong idea is removed

Fthe students as well as 'the community.

i;of course,'some students whose 1I. Q is

But,

The influence

Jo ntieffort of teachers and parents.

}{'Truel that home environment plays an important

ijﬁ o far as education is concerned 28 Probably this

could be azreason for which mathematics education in tribal

areas haj tfailed to attain an appreciable degree. Even

1,.

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 stays in school or college for

about six hours and the most of 'the remaining eighteen

hours heAdﬁ" | at home and _its neighbourhood If his

jexperiences, the rate of learning is bound to
"?_:;f;, Thus it. is often found

that educated parents can~ give " their children a better

home'environment to study That  is why, it takes genera-

tions to spread education among a community. Various works
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done by .Singh (1965) 29 Chopra (196u) 30 Adaval et al.

show that the learning‘

‘nd?Srivastava (1967)3\f

and;occupation of the 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 4improving the environment

of an individual the_better potentialities can be deve-

loped : ?ef::;Zf - ' ‘

l:ZMathematicsioteaching "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 number.of_teachers is much less compared to the number

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

becomes heavier than what it should be. It has caused

.u

the mathematics teaching to suffer from the lack of indivi-

al- attention.‘ln -a big class it is not always possible

tohremove 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.

One{écannot ‘afford to miss even a. single unit; because,



1951

bnce a_step'at‘any stage is missed the loss is irretrieva-
;ble'endﬁ its effect is cumulative. Slightest weakness at
rany -stage may result in difficulty in comprehension and
{finally the student beginis to get disinterest for the
isubJect. Our. tribal students are naturally reluctant to
mathematics‘and:once a distaste for the subject 1is grown

-they‘simplyitriesﬂto get rid of it.

ffMeghalaya; is a state which consists of mostly
Lyilllages.;fand’only'vfew towns. It is often said that rural
}tribal'.students ‘are very irregular in attending their
chasses,zBefore 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.
fThey hardly get any time for their study and school going
becomes almost a pastime for them. And due to this, they

BB

lag:: behind in their regular studies, fails to complete
: {( ER

:homeworks etc speciallyr in. mathematics. As a result of

ithis, they become he31tant to go to the class and finally

fbecome an drop-out

Secondly, in:villages mostly schools are situated
:very far. The students ‘have to travel a long distant on

;foot 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 hilly villages .are not enough smooth or straight. No
remarkable efforts has been noticed from Government's
side to improve the -situation. It 1is reported that 90%
of the primary schools are located at least in 1 Km dis-
tance, about 60% 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
college 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 ‘subjectr like--mathematics. When a student fails to
grasp the basic concepts or fundamental processes in mathe-
matics,inaturally they begin to repell the subject. This
is also another reason which makes them irregular in class
and reluctant to learn mathematics. Finally, they prefer
to givemup the subgectuand go for non—mathematical stream.
(iii) Institutional Factor |

' Apart from the factors ‘'stated above, there 1is

another factor which mav be the most important factor
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causing backwardness 1n mathematics education in the state.
It is termed as; institutional factor. When a student enters
institutions he should get proper guldance and adequate
institutional facilities. If.he '1s deprived of such facili-
ties, the bas1s of his education cannot form properly.
Therefore,f when “we, discuss about the teaching-learning
process ~at +2 level T we must not- ignore‘ the very root
of the problem.i That 1is the problem of the teaching of

mathematics at school level

Inefficient teaching particularly at school level
is not a problan of Meghalaya only but it 1is a problem
of entire north eastern hill region. Perhapas, it 1s the

S

most effecting problem which has received the least atten-
tion 'so far. No single agency can be blamed for 1t rather
the whole educational set Jup is responsible for this.
Let us have a critical look at each of the constraints
of this.a;The system faces the first problem regarding
the mathematics 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 ithe national development, the teacher
is undoubtedly the most important.'It is on his personal
qualities and .characters, his educational qualification
and professional completeness that the success of all

133

educational endeavour must ultimately, depend.'’



98]

Yes{ra teacher's duty is not only to impart book-
‘ish?_knowigdgé but' also to help the student to develop
fhiS}pe%soﬁality“within himself. Thus a teacher must have
{phé;knbwlgdge:abput his student's psychology, his social
aﬂaﬂculiural life;.his likings, his weakness etc. in order
ﬁb;ggide bis.;ntellect in the proper way. Rousseau34 said
ﬁﬁé@ltﬁgychilq.is a‘book which the teacher has to learn

zfrom-page‘to page.

Tﬁe very fifst criterion of a successful teacher
vi§ his cohmand over the subject he teaches. An adequate
éualiﬁication‘ of the teacher develops self cqnfidénce
wiﬁﬁiﬁ hi@ﬁelf and serves as a source of inspiration to
his;é£ude££} School‘teacher's qualification in the State
of Meghaléyé'is one of the mos£ major defect in the educa-
tional set up right from the primary stage, although this
ié ndt .tﬁe case at ‘plus two stage. From a survey work
'?égarding the @uaiification of teachers teaching mathema-
tiééffétfi@iffefent-jlevels in schools, it is found that
almoét_BO%’of”our séhools are- lacking in properly qualified
teaéhers not to speak of trained teachers.95 Without proper
'qgalifiCapion and propef training, they fail to do Justice
féfiphg  subJéct 'and‘ the subject 1is taught mechanically
s&fthat £he;§tudents do not recognise the purpose behind

the study'of?the~topics of mathematics. That -is why the
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schoo1 teachers in- Meghalaya have not been able to impart.
itheir first and foremost duty ably to make the subject
:acceptable to their students.:Most of the teachers teaching
Emathematics in. schools have got no proper mathematical
backéround. In most ‘of the rural schools even at the high
school 1evel the practice of engaging teachers subJect—
imise 'is not well—establisheo. A renowned mathematician
:of the region expresses his views as: "Pupil, in general,
'find mathematics in the secondary‘ stage difficult. Most
:pupil offer mathematics at the collegiate 1level as-an
>optiona1 5snbject and in “the Hdegree course the number of
éstudents with mathematics reasons -of shortage of the quali-
fied teachers in mathematics."36-Whatever be the reason,
the<effect is a very far-reaching one. Since most of the
teachers at elementary, middle and high schools oo not
bhave proper trainning it 1s not possible for the school
system to provide adequately for mathematics and science
-education 111 schools. So, there 1is a growing divergence

1, .-

'between the attainments of the - students and the require-

vments“f f higher‘ mathematics .education. The students

~colleges are thus compelled to opt for softer courses

because of their poor foundation in mathematics.

."”lTheﬂ:number. of,.mathematics teachers in schools
'0r7even: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-
matics teachers.; Mostly they are teachers with general

%,
qualifications. Some of them are even from arts stream.

There is no . proper student teacher ratio for which crucial

aspect *ofctmathematics' education in Meghalaya has Dbeen

created It is ja fact. that no significant improvement

R

in - teaching of mathematics is feasible unless there 1is
-

meaningful _communication between the teachers and the
students.3? 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
33:15O_t° 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;fsinsufficient number of +teachers in our
institutions made- the existing set of teachers over-

burdened on all sides. As a result, he follows mechanical

[

teaching methodology Hef'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-

i

lity and initiative ‘or to adopt individualized plan of

Il.

i - 38

teaching.
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It'.'is observed that due to the dearth of good
teachers in our school, a class of teachers have been
forced by circumstances to teach mathematics. They have
no genuine love for mathematics, neither for theilr 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
tojall these, a teacher.lacking faith and utility of mathe-
3makicsl:fails:'to" teach effectively with interest. Really

.". o .

hankious”and willing persons can only give their best ser-

N

vice as a teacher to the learner.

Tﬁj gﬁa';As discussed ‘earlier the present day teaching:
,of mathematics “in Meghalaya is such that +the 1learners
cannot recognise the purpose of' learning mathematics.
And ‘80 they are not enthus1astic to learn the subject.
Not only the students, even their guardians have a miscon-
ception that most of the topics that 1is taught in school
level is not purposeful.39 Another aspect is that 1in the
whole of North Eastern Region there is no placement informa-
tion facility due to which many bright and hopeful students
have failed to know on what disciplines they can pursue
their higheristudies after plus two stage. The students

/aéﬁwellyas‘their*guardians are here almost ignorant about
-7 Na

/0 R%435
N7
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what kind of careér one can choose with what background,
and 1n what way the knowledge of mathematics can be uti-

‘lised.

True that inefficient teaching 1s 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 f;cilities, equipments, books etc. Almost in all schools
of Meghalaya practically there is no library. In colleges
‘there 1s 1library where the number of books is far from
meeting the requirements. Also the students do not have
Rh? habit to enjoy the complete library facilities. There
iilno good mathematical aids, kits, and other instruments
which can help in exercising the originality among the

students.

Also the +teachers face the 1lack of 1libraries.
There 1s very 1little scope for them to come across the
newly pubL;shed books and various Jjournals 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

is not a very acute problem which cannot be removed. But
i

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

o

i
i

L
i

regionﬂﬂis that there is no scope for inservice or pre-

B Another problem faced by the teachers of this
A ]

‘se}vice 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 1in 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 1is to be continued until the pupil himself
announces the theorem and sees the need for its rigorous
Lo

‘proof."

i
H
t H

s "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 (1983) 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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'l.\-There_is'lack of  proper scientific environment
A:'fér-léérning the subject.
2}; Theré is inherépt fear psychosis among the
-f;ﬁribal_stﬁdents about mathematics.
fjgﬁiﬁéfficient and improper teaching through
rnﬂuﬁtra;ﬁed,_ unqualified teachers have made
e ;themlfrustréted.
.Q.G>Stereotype 'teaching of mathematics through
- tiaditipnal methods has made the subject pro-
: saic.nf o
i5f  f?eséﬁfz}exaﬁination 'system directs the tea-
chersT‘fo adopt the teaching of mathematics
more memory oriented.
‘6;'jThere is lack of ‘atmosphere of mathematical
:fathef scientific éulture in thé society.
»?.  There~‘is lack of proper facilities in the
| {éqhdqls_and colieges.
tﬁgéiﬁésg;fthere are few more factors which are
fé?pdngigléfkgf?fhé-béon status of mathematics education

-

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

-ﬁ%thematicsi‘and.‘éciénce. ‘There are only 14 colleges in

fMééhélaya; Ail most all the colleges are situated in towns.
'defiofi%thgse; only eight colleges offer science. This

AR Lo

~pygture':qleafly "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 , 3433 out of which only 2,39,501 resides

\

inwtown and rest lO 88 501 are villagers. That 1s, only
18 03% of the total population. of the State forms the
urban community for whom the bell of Science education

tolls!

fg{ fAnother 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 1is available to teach

mathematics. Low percentage of intake of mathematics at

college level might be the obvious reason for this.

i Though full ;of potentialities, the industrial
growth in the State is Very very slow. The want of indus-
trialisation of the area 1s also indirectly responsible
for ill—motivation of the local people towards mathematics
and,sciencez In order_to attract students towards mathema-
ti%svleducation' industries technologies and scientific
rgsearch 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 1latter. ”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
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)'" - ‘Inteliigent students can solve the mathematical
problems successfully which provides him with
seif—confidence. They~ can understand the princi-

nbiesvend'concepts easily. Aiso they develop good
,fstudydhabits and string reasoning power.

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

o in“:class: or outside, which increase the faillure
'15’ fherrsubject. Thus, he develops inferiority
.complex and becomes the victim of the belief that
f:tne subject is not for him and he can never
?imorove his achievement.

(iii)'? It is’ generally found that high achievers possess

,superior,intelligence than the low achievers.
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DTN T S ‘

-Rao~in 1967 3 conducted a study on remedial teach-
ing 1n mathematiCS- He clagsified the difficulties encoun-
tered by a student in 1earn1ng mathematics into three

antegories, viz..i

ii}VfDiff1CUIty' in understanding the concepts and

?5{3principles in. mathematics

:P;QE_{pfiQu ﬁ&’ fT'lmastering' tie fandamentaz pro-
- cess. and skllls in computation.

:3.5,Diff1culty in Droblem solving.

éyéfyfbftéhfihese3ﬁifficulﬁieevare found - to occur simulta-

ipeodely;?a

HiS studies “also beveal that the causes " of these

:difficulties ‘are as follows-

- _‘&f: 2

;(i)?p;'fNot learning the fUndamental facts properly.

;(ii)f ~ Not belng able to substitute properly.
i(%ii) ;‘Carelessness reSUlting in wrong copying and carry

-Jﬁovers etc. 1o e. common errors.

j(i&)jlié Lack of computatlonal skill

Among the poor achlever he came across two types
;Of students. They are’ firstly, ‘the students who are not
;able to comprehend the problem ‘but are well up in all

5fhe computational Skill- Secondly, the students who are
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Ablg to comprehend the problem but cannot solve it comple-
tely due to the 1lack of computational skill or due to

the lack of knowledge of application.

Somasundaram and Rao (1965),M4 Byanwala (1966),1'lrj

6 and Gupta (1972)47 conducted studies related

Joshi (1970)LL
to the failure of pupils in mathematics. Some of the majbr
findings of the above studies are: (i) Non-understanding
of the concept of mathematics is one of the major factors
affecting ability in problem solving, (ii) The attitude
towards homework 1is a siénificant factor in the study

of mathematics, (i1ii) Unhappiness is a positive source

of scholastic backwardness of the pupils.

Lalithannama in 197848 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 1in the subject. Interest in mathematics and
their intelligence 1influences their mathematics achieve-

ment; for example, success and failure.

50

Jain (J.965),a9 Balasubramaniam (1966), Agarwal

and Saini (1969)‘51 and Madusudan and Rao (1975)52 conducted
studies on some factors related to performance in mathema-

tics. Their studies revealed that the influence of home
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.envirenment- bn achievement in mathematics was positive.
jThe emotional tone’ of the home becomes the greatest 1f
followed by physical condltions. Secondly, the educational

etatus of .the families exerts a favourable influence on
~the achievement of the puplls in mathematics, particularly,

'in«rural areas. The other findings of the above studies

are as follows:

“(i): Home ,affeirsf which are not conductive disturb
' | stﬁdents in studies.
kii) ‘i&ckv of ~school facilities 1is a very important
| _facfer fOr- retardation in mathematical studies.
,(;ii) Poor support from parents on account of illiteracy
e of'poVerpy”etc. affects in their studies.
(iv’ Emotionai-problems discourage pupils, and
(v) Fatigue and 111 health of a student influence

hislstpdies to an appreciable extent.
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PLUS TWO CURRICULUM IN MATHEMATICS IN MEGHALAYA

3.1. f_ Meaning and Various Aspects of a Curriculum

"By the term ‘curriculum', which is a Latin Word,
,we mean the content material that 1is the material of
the subject matter - which is to be studied at a definite
-1evel, within a definite period of time. Cunningham defined
vcurriculum_as:theatool in the hand of an artist (the tea-
cner) to mould his material (the pupil) according to
the ideal (objective) 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-
:picn related to the teaching-learning process 1is 'what
,iééto:pe_taught?"And a curriculum answers to this question.
Thus >Curriculum ‘acts as the most 1important ingredient

of the educative process.

Curriculum has to be constructed and planned in
'*scientific ‘manner, according to the psycho-physical
requirement of the students. For this it has to undergo

two phases,‘namely,

ii)f3} Selection of the curriculum.

(i1) Organisation of the material.

In mathematics, an well planned curriculum is

Yeryf;essential to ‘derive the maximum benefit. According
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to J.W.A. Young, the selection of the subject matter of
the curriculum in Mathematics has to be guided by the

following principles.

l. To exhibit most clearly and - 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 1in +the activities of modern 1life, 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.l

A curriculum is to be made in view of its manifold
impacts on society. Firstly, its impact on common people
whose formal use of mathematics 1is minimum.2 Keeping this
aspect in view, mathematics curriculum for schools are

made, since mathematics 1s a compulsory subject upto HSLC

examination. In Meghalaya also mathematics has been made
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compul§orynwith effect from 1983 for everybody, irrespec-

ﬁivg'pfﬁboys and girls.

:Secpndlj,;its impact on those who will use mathe-
maﬁiéé‘inVQafious~fields like‘indgstries, scientific and
.tééhnicgl.’institutions, and Government etc. Thirdly, on -
;phqgeiwho wi;l teach mathematics at different levels and
:figally;fén those who:will advance mathematics as an option-
'gl;subjgct. So‘a mathematics curriculum has to meet the
nééé sf:all these\grodps. So a careful selection of mate-
i'ials 'mﬁs’t ‘be there 1in the curriculum to make it well-

balanced.

Aﬁ‘equally important factor 1like the content is
tne way of présentation of the subjéct. The teaching of
ﬁayhematigs‘éhduld,include’the basic principles of various
itébicé rand‘:its connection "with the application in the
rgél“wald. In otﬁer.words, the students should know thé
ﬁép%yesf‘and the ~gpplications of what they are \1earning
inf@éﬁrsefbf fheif‘étudies,ﬁso that a sound mathematical

;easoning power and self reliance grow in them.

»‘PrinCiple? of correlation 1s a vital point of a
_curriculﬁm,3 The purpose ‘of teaching mathematics becomes
heaningful only when it points out its correlation with

6ther subjects 1n Science and Humanities and also with
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\§iffe}§nt' branches of mathematics. There must also be a

:;ogiqél: sequence ‘or ,continuity in the different topics

'53é55paitng1aru;branch. of - mathematics. Besides these,

' ufgigulﬁm"5ini-mathematics becomes complete only when

“céveis“the'following aspects.2

?(g) ‘Cpurse_:material for recreational mathematiés:
R If-arstudent is taught mathematics through recrea-
tién,i it;-will 'enable him to leafn the subject
mqtﬁer;dqlia playway method. A curriculum should
givéilthi§: oppbrtunity to the students, which
haviﬁg:alrecreational as well as educative value
helpsilto‘4createAflovew for the subject among the
learners. .
(b)) ?riﬁéiple,éf activity: Méthématics should be used
iﬁftdifférent bhaées of activity. In organizing
.the subject matter of a curriculum care should
'bélféken for the following activities:
(1) T  Personalvand‘home>activities.
:(ii):{&Recféational actiVities.
' (111) Vocational activities.
‘Kiﬁ) "Cohhﬁnity civic and social activities.

“(v) . National activities..
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3.2 Structure iof ‘the Present - Mathematics. Curriculum
at Plus Two Stage in- Meghalaya .
Keeping in view these aspects let us have an ana-=

Ilytic study of the prevailing syllabus at +2 Alevel in

.Meghalaya.l At present the whole mathematics curriculum

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

1paper;,comprisesof Algebra  and trigonometry. Second paper

fcontains elementary calculus ‘and co-ordinate goemetry

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

iand 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 -
5on variation and a. detailed study on logarithm. In .this
unit the concept of complex variable is also introduced.

'Operations like 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,i inequations 'and expressions.

Problems on partial fractlons 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.



[121]

Graphs of logarithmic and exponential functions are includ-
¢ 3

ed théugh 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 1incompleteness
of the algebra course is that the study of set theory
is not included although set theory forms the base of
modgrn mathematics today. The conception of function 1is
desired to give as the 'correspondence' between the ele-
ments of two sets. But unless a clear idea of sets 1is
introduced, the teaching of function and 1its concepts

do:not seem to meaningful.

i

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 1is very important. Earlier, only circu-
lar functions through <classical approach were taught.
But now the students can correlate these two approaches
aslthey are exposed to both the approaches. Various trigo-

nometrical 1identities 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 1is all about trigonometry which is sufficient
fo; +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 1included. For example, real valued functions along
with their graph elementary ideas and geometric conception
of 1imit and continuity are there. In the chapter of conti-
nuity different types of discontinuity is also included.
Next 1s derivatives. Here, there are evaluation of deriva-
tive of some standard functions 1like xn, 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.

8

The course on Iintegral calculus includes fundamen-
tal rules of integration, integration of polynomial expo-
.nential functions, trigonometric function, inverse trigono-
metric functions, logarithmic functions. Different proce-
dures of integration, namely, 1integrations by parts, by
substitutions by partial fraction are also there. Then
comes the section of definite integral. It includes defi-
nite integral as the 1limit of sum, statement of fundamental
theorem and its application to evaluate definite integral.
Interpretation of definite integral as an area and its

related pfoblems are also included.

The opher group of thils paper contains co-ordinate
geometry of two dimension. In the beginning, there are
preliminary conception of cartesion co-ordinate in a plane
di§tance formula section ration, areas of a triangle etc.
A detailéd 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 1t was needed

4

to solve problems. in geometry, physics and other 'practical!’

{

.fields. The basic ideas of calculus are but expressed
! i

in gepﬁetric language and the learners can understand

!

X

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 caléﬁlus. 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
s?ructdfe of the topic. But definitely this approach cannot
be practical at plus two stage, the reason of which 1s
already stated. So, it 1s,desired that the learners at
this stage should get a clear geometric picture of what
calculus 1s all about. Once the concepts and proofs of
the theorems are clear, the student acquire a fluency
inn the language of calculus. If the learners at plus two
‘sﬁ?ge gain the geometric insight and technical fluency,
théy will be ready to go on to a deeper study of calculus
or to apply 1t 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:vectorszlike.addition and subtraction of vectors product
iof twoﬁvectors; Mechanics is one of the important branch
;of mathematics today Here, the first unit deal with parti-
fcle 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 1is
;also,wincluded 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 studiled

,inf? nutshell. .

.’T_Inr'statics, there are fundamental principles' of
staticst concurrent,r coplaner forces, parallel forces.
Above mentioned things are to study in detail: their compo-
‘sitions,'jresultants,“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
@apéfVis 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
ris that the solid geometry has remained unincluded. It
:has lead the syllabus to be incomplete. Without a clear,

lconcept about three dimensional plane, the concept of

:yector can hardly be perfect The idea of three dimension'
kis very much needed 1n learning mechanics too. So it is
Zfelt necessary to 1nclude -the introductory lessons of

three dimensional geometry "in the plus two mathematics

Asyllabus.\rg
3.3, Comparison “of National Board's Syllabi with NEHU
' Syllabus‘j'

f A comparative study between +the standard plus
'two curriculum followed at ‘national level and the prevail-

fing +2 curriculum in the State of Meghalaya reveals that

:(l)' In Algebra, 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 fnatural numbers, integers, rational

land .real numbers and ba31c -deduction from these. These
1topics re, not utaught‘ systematically to our students,
though they are to use them very frequently. Some important

:results namely rational numbers as terminating ' decimal,

: as non—terminating recurring decimal, inadequacy bf

'rationals, irrational numbers as- non- terminating and non-
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trecurring decimals can.'be included at least for informa-
.%%%nts sake- Representation of real numbers in number line,
‘che'ir'~ absolute values included at national 1level syllabi
Ehave not 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

:studonf various_topics in the subsequent stage.

The toplcs in algebra where there are no differen-
:ces between the two curricula compared are principle of
mathematical induction _bthe: complex numbers, quadratic
equations “and expression (a detailed study), "determinants
upto third order permutation and combination, Binomial
theorem 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
the case of negative and fractional index only statement
-as~well as the applications. In the chapter .of progression,
the +2 syllabus of the state include harmonic progression
and 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
in both the syllabi is not dealt in-an elegant way. This
chapter' requires 1ot -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
of_functions which are excluded in NEHU syllabus. Secondly,
in Meghalaya +2 syllabus contains some topics 1ike 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 1like parabola, hyperbola ellipse and polar equa-
tions. National board syllabus includes family of 1lines
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 1illustration 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) i In integral calculus also there exists no signifi-

‘cant difference between two syllabi.

(6) 5lnaaddition'to»allithese‘mentioned above national
board' “ curriculum for mathematics includes few simple
cases of differential equations, a good deal of matrics,
solid 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-

' 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 1is
ione -of . the important reasons why the students of this state
;cannot prove their ability in the entrance examination
iofs various professional fields after completing the plus
;two stage,,lt mayvbe,vof course, due to the low standard

{syllabus followed~'in the H.S.L.C. examination here, 1in

the Meghalaya Board of Secondary Education. If the syllabus

i

iati;

‘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 1is not
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strong enough In presenting; a fat and strong curriculum

]

‘to the_students of Meghalaya one must keep 1in mind their

Aability and all other constraints effecting their study.

the_{inclusion of some topics may' not be a successful

.step“Just to raise the standard of existing syllabus. Mere

finclusion of certain topics cannot improve the condition

}prevailing at present in teaching learning process of

:mathematicsn

The teachers of Mathematics in the State feel that
there is no 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
Lvector.; Because,'"these brancheS’ of mathematics 1is widely
usedjzin'dvarious ftechnical_ fields, other science subjects
humanities: and ;iife‘ sciencesl 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 topics in mechanics help in developing
mathematical and logical thinking ability among the student.

Moreover these topics provides with scope of correlating
l

the knowledge of -mathematics with other subject of the

existing curriculum namely physics.

However a few topics in solid geometry and statis-

~tics. could have been -introduced : 1in the existing syllabus.
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Importance of solid geometry is already discussed. Statis-
tics and Probability 1is taught as a separate subject, but
the s&bject is not offered in all colleges. Because of
1;3 enpormous application today in different subJjects like
e%onomizs, psychology, education, commerce, biological
sciences etc. statistical 1literacy 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 1is offered in addi-
tional mathematics course which 1s, 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 1low,
it has not served the purpose of broadening mathematical
outlook in general.
3.4, The +2 Curriculum and 1its 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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stagefds’to“provide some mathematical literacy to the stu-

Y !1

dents for ‘whom the study of mathematics will be terminal
sofithat they can use the knowledge in their day to day
lite..The‘aim'isAalso 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 - 1ntegrated Arithmetics are covered under
the envelope of algebra. Additionally, quadratic equations,
linear equations, simultaneous linear equations and inequa-
tions Asets and mappings,»operations of sets, number system,
laws of indices factorisation.etc. are covered at secondary
stage 'itself In':order <to'Amake - the mathematics education
at secondary stage more relevant and-of 1nternationa1 per-
spection secondary boards at various states and the centre

has 1ncluded in their syllabi the study of logarithm, bank

deposit, instalmentuand-payment, share and dividend along
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with the chapters on ratio and proportion, -compound interest,
percentage, profit and loss etc.-Besides, those curricula
also suggest the study of trigonometry and elementary sta—
tistics.\»Thet syllabus on statistics includes collection
and presentation of data, frequency distribution bar charts,
frequency polygon,{histograms and ogives; mean of raw data
and ungrouped data. Thus -the_ national board has been
able to raise the standard at +2 level by introducing:
many newv topics.g ‘The - knowledge of basic concepts gained
in secondary level forms a good base of understanding for

the study of mathematics at hlgher secondary level.

At present the mathematics curriculum under Megha-
laya Secondary Board suggests the study of Algebra, Arithme-
tic*mand Geometry,"Arithmetic ~covers the chapters on
factors and;primejnumber; HCF & LCM, square root of integers;
mesnuration,l'unitary 'method; percentage, simple interest,
problemsron timeiand distance, time and work etc., ratio &
Rrpborfionjiand ayerage: value.'4In commercial arithmetic,
tnislhbard%suggests the study of profit.-& loss and allega-
tion and partnership The Students of MBOSE are required
to study in algebra the follow1ng use. of algebra, simple
formula and their -application, " simple equation, harder
multiplication and division factorisation simple identi-

-

ties, HCF and LCM of algebraic express1ons simple fraction
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and simultaneous -equation. From this, 1t 1is clear that
thé péard 1s still continuing the curriculum introduced
neérly four decades ago with the idea that the common pupil
wh? will discontinue the stuéy of this subject after HSLC
snéll ﬁot use mathematics except these tit-bits. Practically,

t

it‘ does not prepare a student to study with mathematics
in{ his higher classes. It has created the mathematical
packwardﬁess in the state. On the top of all, the persons
mgnning 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
th? prevalling syllabus although they know the 1inadequacy
of it. But the fact that it has been causing a significant gap
in thei; 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
mathematiés. 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-

hensive frame of curriculum within which the needs of region

ldzbe;examined and corrective measures could be adopted

Faccordingly. The~existing university has also been working

-at itskown level without much interaction with the school

;SyStem._wrif:y

i -

53;5'{ Optimization of the Discontinuity of Curricula at
LT Different Level ‘

Though this disparity between the syllabi of secon-
;dary level and plus two level appears to be vast, it can
{befoptimized to- a great extent with some care. The students
:who need training in the basic mathematics can be given

'flemedial course: at the point of entry into plus two level

‘or 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
Eit would function as a catalytic agent till such time mathe-
fmatics curriculum development at the school and college
1eve1 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,
ineither the University nor the colleges have  ''madé an-attempt
lto provide such remedial course for students. The education

_department of the | state ig also silent in this respect.
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'ItFis proposed in the 'NEC ProJectu by Dev Sharma to intro-

'duce> such a course so as to bridge the present gap and

:to fulfill the needs. But uptil now no such positive

step has been taken by any organisation.

ntinuous development of the learners with minimum

strain and tension. Also it should be so organized that

5

there is a reasonable likelihood of successful learning.

A'lact that the course content at plus two level

) Fthis university is rather inadequate.,But there 1s scope
for its betternment Since the improvement of the curricu-

lum _should not necessarily imply the ‘introduction of a

compl‘tely revolutionary syllabus. Moreover, teaching of

?ffwtparticularly mathematics, should serve the needs

ity and the people of .the State.'A report publish-

edf by'“NCERT 'says that in Gujrat | ~before introducing the
‘5$'*-~ :
new syllabus in state w1de scale, a project on modern mathe-

m tics syllabus was launched in trial basis in some sixty
nstitutions and the content of the‘ syllabus

weretmodified according to the suggestions from the teachers

a tuaipy'using thettrial version.6 Similar steps have ‘been

nlunched by Kishore Bharati in Madhya Pradesh for science

......

teaching.
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Suche experimental projects can  be launched 1in
}he state of Meghalaya before introducing a new syllabus.
Meanwhile the draft of . the proposed new syllabus could be

‘distributed among the agencies concerned for opinions

_and suggestions.? It will establish a congenial atmosphere

ffor the change among the students, teachers and the commu-

inity as a: whole.‘a

E3§Zg};%FDrawbacks of the Present Plus Two Curriculum

SR

' Present curriculum of mathematics at plus two level
has got various drawbacks. First of all, it is non-flexible,
'rather ftoo 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 ar reality,.aparticularly in this state. Because,
'inj a- classroom teaching it isl not possible to assess
findividual- aptitude and -differences. Also flexibility
does not mean the absence of a well-ordered system. Some
_minimum standards of attainment must be specified. Along
with th1s there must be some freedom for the teacher and
the learner to choose their subject matter in the 1light
‘ f learning situation, in the absence of which the learning
'system becomes meaningless. There are only two alternatives

ﬁorgthe;curriculum to make. it meaningful for all; namely,
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feither the selection and organization. of the content has

‘ s

ito be perfect or some freedom of selection and arrangement
tshould be given to the teacher. Students must also have
ioption in selection of topics for study. The curriculum

fwhich is mere collection of ‘some topics and is not attached

fto the necessities, aptitude and abilities of the learners
' 8 .

:can be improved to ‘some extent by making it more flexible.

;l

Waﬁhff.' Another drawback of the present plus two curriculum

' '.i'
‘ i

;in mathematics is that it lacks in correlation of mathema-

}tics with other branches of science and social sciences.
:It'does not even. correlate different branches of mathematics.
j'N i subject is complete by itself The knowledge of one
isubject is important in a manner that it has bearing
;on the other subJects. So far as mathematics - is concerned,
%it is used in various fields and in many branches of
%science today. The knowledge of mathematics is so important
:i.in this era that education as. a .whole remains incomplete
_without:theiusepofAmathematicsh But it is really surprising
iﬁoﬁénotel{that’{mathematics; here 'is taught as a subject
compartmentalised.3into' itself. ~Therefore, the present
;syllabus, should‘ be modified tor stress on correlation
;among different branches of mathematics within and outside

f‘f;
}Astfar as’ possible connected topics of different subjects
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should also - be mentioned in the syllabus. Sometimes other
1subJect serves .88 a source for supplying exercises and
Qproblems ~-in mathematics.' ‘To faciiitate correlation,
%he. curriculum should mention the related topics of
?other 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
.téeﬁ very purpose of ,mathematics education. The Dbest
result can 'be achieved- nly ‘when the various topics
fof mathematics are taught as the constituents of an integra-
ted course. There »may, of vcourse, 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 1s. no. separate provision for the gifted,
land the ﬁ-slow learners. The curriculum has been made
iprimarily for average learners.lo' The textual materials
-dealing with the“:subJect matter"are also more suitable
for the average learners. It is not to be forgotten that
;Qhé of the most ~important’ resources of the state 1is
‘the gifted class of students. The state is already in
'dearth of technical ‘manpower., In addition to this, if

the gifted talentedrclass‘are not uplifted to a desired
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‘level,\ the state*'suffers. ‘The State 'is not lacking in
human and intellectual ability But 1t 1s 1lacking in
tthe effort to identify and nurture the best of the talents.
iThese brighter students must be provided with appropriate
Elearning and working facilities The syllabus should
_provide them with some suitable units 1llustrating the
‘modern 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
iwith advance courses may be given to tnem'at the separate
.classes ~‘if possible. here in the state of Meghalaya
ithe* collegesk offer an ddltional‘ mathematics course
'at plus two stage.:It is - an optional course. Yet there is
»no' scope for' selecting the talented students from this
course due to the ‘lack of 1nstitutional facilities. The
'number of students opting this course is rather negligible
tompared to the need. Thus 1t has not been helping much
Zin catering to the 1nterests, curiosity and methematical

;quality of the students.

Truly speaking,'nearly 80 to 90 percent pupils are

:scared of studying mathematics. They are either in the

class of the students who are mathematically backward or

in the slow learner group. The present system does not help

h
41

?1n diagnosing them at’ 1east the slow learners. It 1is
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'impossible to“make'-different 'curriculum for different
‘types of individuals.- But' it does not mean that  these
jgroups are to be neglected. The curriculum should meet the

‘need of every learner.ll

‘:. r " SR LA
.-

e The present syllabus followed 1in the colleges of
jMeghalaya .is not 'at» all elaborately spelled out. The
teachers are expected to decide the details of the topics
;in his own way. An individual teacher normally takes help
jqf; the,-textbooh .followed" by him and so the teaching
:standardmyaries"from college to- college. Moreover it does
inot indicate anything about the techniques of teaching.

]As a result the uniformity' in teaching mathematics has

.q
AR

not been attained., Ideally the syllabus should be more
'precise.l That is, 1n addition to listing the topics,
~it may indicate the way in which a toplic has to be deve-

~loped_ atv~a;‘givenv level. That would help a teacher to

jintroduce'the concept with proper motivation.12

;tﬂf‘”> Topics iare_ not ,at all sequencially ltsted 1in
:the present curriculum in the - state. it seems ~to be a
catalogue of topics. So it has not helped to unify the
mathematical thinking process. Besides, there 1is no
{i%dication in .the~ syllabus as ‘regard - to make use of
all unifying language and symbolism throughout the course.
?This results in the need for "reformation of curriculum

o 13

,as a continuous process.
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Z‘Théf present. Curficula - in mathematics in the

state . of © Meghalay iS mostly. examination oriented. The

%xamination iS conducted externally. So what is taught in

"~_classroom is mostly Qontrolled by the will of the

’,v, -

e*ternal paper setter. ‘The teacher 1is thus compelled
\.: h o

tO ;teach those SO called 'important’ topics with great

enphasis and th : students are also .to prepare them.
;AS a result the teaching has lacked the concept building
approach There 18 no freedom to teach for the teacher
and freedom tO learn for "the learner. in the present

system..ﬂ

AlSO there iS no .provision for extra- and. co-
curricular activity in the present mathematics curriculum
at plus tWO level prevailing here in Meghalaya. This has
led the students to think that there is ‘nothing interesting.
in mathematics 'except - SQme questions and answers to

"' -

mug uP- They dO not find Creativ1ty, interest and amusement

Li,the study Of their COurse. The teaching methodology

;fﬂ.also done in SUCh a way that it has not been able to
induce thé"éboYﬁ',m?ntiPNed attributes of mathematics
pegcning‘which‘ereesaid to be aims of teaching mathematics
ﬁ@da&%}f o |

5;8{:i“ Conclusion |

- Mathematics as ‘1t 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 1little or no relation

to each other. To help the learner to understand the

motivation of learning mathematics, integration of mathema-

14

tics with 1life experiences should be encouraged. The
.curriculum should also 1integrate mathematics within

itself‘.‘15 The course should not merely be 1listing of
b}

topics but should 1indicate the way in which a topic

is to be introduced and how far is to be developed at each

16

stage. One of the basic objectives of teaching mathema-
H

tics today 1is to enable the students to learn the basic

1

structure of mathematics through wunifying concept and

to motivate these structure through application and

Y

'concrete situation.l7 In order to achieve this objective

the prevailing curriculum has to be developed both in

ﬁcontent 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 1s the place of mathematics 1in the society of

Meghalaya?' And ‘'what mathematics content and pedagogy
18

would best accommodate the social 1life in the State?!

3.9. Factors to be Considered in Mathematics Curricular
Reforms

i In any new curricular designed cultural and

Apsychological learning trades together with the applica-
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bility must be taken into account. Before planning anything

the curriculum it must be ascertained whether the

proposed programme will be meaningful to them for whom the

curriculum is meant. 'This is not a question concerning

v'intelligence'" .for —in, a cross cultural situation, the

word zintelligence'c has 1ittle meaning but rather its

ffoéus"s.mental priorities and preferred modes of thinking.

;The mathematician cum psychologist Scamp, notes that

1concept attainment is a function of cultural heritage.
.In framing a new curricula at plus two 1level 1in the
etraditional societies like ‘that of Meghalaya, the process

Y
of formal logical construction. and the conceptualisation

'of“:mathematical operation diverge from western norms.

lhe framers of "the - syllabi must wonder how much the
'local students will . benefit from the programme whose

fVeryl foundation"are incompatible with their trends of

fcharacteristic thinking 20 1¢ 45 a fact that little

G

ghas been;done so far to do research 1nto the psychological
ifoundation,mof’ mathematics learning among the tribal
:people of north east region. Iniorder to frame a meaningful
écurriculum 1n mathematics, psychologists, anthropologists,
iand mathematics educators must work together and strive

ét obtain an understanding of the thinking processes
; 21 |

"f‘the people they hope to assist.
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«It~1s'also[important that the economic realities
'along with the social needs be reflected in curricular
decision. To quote it may be sald the western mathematics
'and science curricular reforms have evolved in a 1large
nart;%romltheVtechnological demand of highly industrialized
societies;iNaturally‘such demands are lacking in a state
;like Meghalaya whose present social and economic structure
‘ii determined by an agricultural subservience and 1is
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
Ethe"studentslvinterest in societal goal.22 Because students
sfeepfsolely on'theoretical aspects of mathematics often
f£ind" themselves alienated from the realities of their
world.zg'ndonsequently;- instead ‘of 1leading in the tasks
of_vnation: building, the educated people find themselves
as spectators in the movements of change. They become
frustrated in their 1nability to incorporate their know-
ledge»with meaningful social activities, specially those
who leave their studies at the end of HSLC examination

L

or atrplus two standard.
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 MODERN TEACHING~LEARNING SYSTEM: VIEWS OF

THE TEACHERS AND THE STUDENTS

L1, ‘Purpose of Questionnaire
From times immemorial man has learnt many things

fand also has_ taught many things to others. In ancient

i ""' :

Jtimes, the teachers (known as Gurus) taught their students
1Kknown‘as the disciples) in 'Asrama'. Those were the days
iwhen there were_ no printing press, no printed books
;and even Ju> exercise:;books. The teachers used to teach
ﬁtheir students .orally.- On the. other hand, the students
églso:received the'teachings-whole heartedly, with a view
Ttorgrow‘upfto.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,
ithere' arose a need of formalising the techniques of
iteaching—learning along with the growth of formal civilisa-
;tion.nSo,'without knowing the art of teaching, a teacher
icannot train his students to be a perfect man, It 1is
{through the art ‘of teaching alone that man is able to call
fhimself civilised and cultured. Now a days, the art of
}geaching has developed to a great extent. It has branched
1out into two direction, namely (1) Principles of teaching,

:and (2) Method of teaching. L
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lOn the other hand, learning is also bound by some
‘principles based on methodological thinking and research.
iIt is highly desirable that all teachers should possess
certain insights into the nature and conditions of learning
;which will help them toA modify their ‘teaching process
and subsequently improve them.E,

Learning is essentially an active process. Because
ithe learner is impelled to action. He 1learns through
listening, speaking, ZWriting, 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 process. And this set of passive students- can

Ihardly be taught by usual teaching process.3

ThatAis"why- education is rightly called a bipolar
pri:rcess.l‘L It.; has two 1mportant 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 this two—way process .=. teaching-learning activities.
AThis is very much true in case.tof mathematics teaching
also._A_mathematics~teacher has also to-abide by certain
-principles whilev‘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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h)?fthinks~“necessary “that the student has 1learned the

lesson he teaches. In fact, all the ways and means by which

fstudent learns and . imbibes lessons, taught Dby the
teachers comes in the- purview of the techniques of teaching.
;Tbé. success of teaching mathematics very much depends
upon the techniques adopted by the teachers. Thus, teachers
das well CE the student form the important part in the
teaching learning process. However, success depends
directly .th teacher, ‘because the responsibility
'of teaching lies entirely; on him. So. far as teaching
of mathematics is concerned it 1is the teacher uho can
make thq teaching of mathematics meaningful by the help of
lhisf knowledge,' and interest for the subject and also
by his love for his pupils. The.learning of mathematics

'will be easy and enJoyable 1f teaching is clear, purposeful

'and systematicsi.i

."'So; the impact of merits and demerits, advantages
:and disadvantages ‘success hand failure of the teaching-
:learning system; fallsslprimarily on these two classes
viz.;ﬁth teacher and the taught. An investigation on
,presenth status ,df‘ the .educative system, without the
aopinions of these Atwo 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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studentsi: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.
Thisyprocess,of‘interview1ng saves time and energy of both
thenstudents andiinterviewer. Moreover, some students who
are;shyvto ahswer'openly can freely discuss their views

fin“a;huestionnaire

Teachers can also be interviewed by this method:
fButﬂthe;limitation of a questionnaire is that it cannot

;pr¢§1déﬂ scope,;for ‘open! discussion about all sides of
. the teaching learning process. An experienced‘ teacher
,‘can inform ‘much more: about this:matter than Jjust he 1is asked

;to furnish.v

-In the present investigation a group of plus two
-mathematics ‘students from all colleges of Shillong was

5

~interuieued with,the;help'of a questionnaire.

’Anotherj questionnaire6was employed to obtain the
‘yiews."of:‘the"mathematics teachers of plus two 1level,
iand:fortthis purpose a group of mathematics teacher were
selected?Wherefall colleges of Shillong was represented.

These~,teachers’aa1so personally interviewed for a free
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andp'detailed“ discussion on present mathematics education

of the state.’

4,2, 'VieusﬁEXpressed byrthe Teachers

v> All the teachers were served the questionnaire put
in the Appendix- Vi Apart from that most of them were
personally interviewed 'and the. following observations
are mad% on the strength of the interview and the replies

collected through the questionnaire.

A;j Most, “of " the teachers feel that the existing
syllabus followed- at plus two 1level in Meghalaya is
not upto the mark.'In_putting this remark, they seem to
compare the syllabi ‘of. CBSE and ICSE 1in particular.
Although ai 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
o stage. |

:;The'~teachers were asked. the reason for this
lacuna because there is a board of undergraduate study as
well as a P 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

direction is 'the .static curriculum followed by
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the Bgard of Secondary Education, Meghalaya (MBOSE) for long
years. Unless the syllabli at secondary 1level 1is changed
it is not possible at all to change the plus two syllabus
upto desirable extent because curricula at different
Qpages is a continuous process.7 Curriculum should include
the contemporary material, that 1is, 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
of7 man". Man's civilisation 1s reflected in curriculum
studied. Cunningham remarks about curriculum which reveals

that,

I. Curriculum is the main mean of education.

IT. 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.

;anom these points of view, we can easily remark

that the mathematics syllabus followed in plus two
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curriculum in Meghalaya is completely inadequate. This 1is

apparently reflected by very low input in various profes—

sional courses from the class of students, completing their

plus two stages in Meghalaya.

The negligible amountn of students are ~getting

i

ad itted into the technical courses ‘and‘ the teachers

] S
interviewed feel that this 1is due to the inadequate

standard of mathematics syllabus taught at plus two stages.

Apparently all teachers seem to be of the same

EATM
2 HA

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 :continuingp development of mathematics education

a .whole, overd'the last two decade. The impact of
such development has come in a big way 1in many parts of

the ;country but in Meghalaya, it has not penetrated to

a desirable extent. The main reason of such lacuna 1s due

" 5 -

to the fact that the school mathematics curriculum as
pointed out 1n 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.

iculum .at plus two level has suffered

‘ati the graduate level in the university,
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many modern topic has been -inducted, its»impact cannot be
7Judged from the curriculum followed at plus two stage. The
~present curriculum at plus two stage seem to Dbecome a
_collection of few topics needed for passing out exams
:and to enter into some competitions, though inadequately.
bn' nume;ous occasions recommendations have been made

for the improvement of mathematics education, but hardly

they are implemented in Meghalaya.

'llk It is a fact that many new branches of mathematics.

end.,its maJor application have been created or largely
gdeveloped during the century A few of these are kept
;1n the graduate and post graduate syllabi of the Unlversity
"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
lines -our. students _passing plus two stage fail either to
be accommodated or‘to cope up with any profession func-
tionally because of their 1nadequate knowledge in mathema-
'tics., It s often Icommon for a plus two student who is
interested in science but could not have proper mathematics

background to go even into biology, because the present

.cp,urses i

a??t.oglcsy ‘requires quite .a bit of physics and

lﬂand chemistry are requiring
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fmore and more mathematics Farthermore, .Biomatrics, the

;most,new branch of Biology, uses’mathematics extensively.

l

: our teacher community strongly feels that the syllabus

?of :mathematics at plus _two level should be 1improved

bﬁConfrontive to pursue any course, whatsoever

*professional ;or general due ~to the lack of adequate

Eknowledge of mathematics.: For‘ this, an expert committee

;is suggested to be set up to study at length the lacunas
. th present ;syllabus. For' example, the committee
E"'Amay consider to find out the gaps of this syllabus with
‘that of undergraduates and other professional courses
fand also t0' have::a;'consideration of improving school
émathematics syllabus :inf this context. The committee
imay also chalk‘ out the rvarious topics to be inducted
fat the'-plus :two~ stage. Furthermore, the committee may
Isuggest the- ways ‘and"means to implement the improved
%syllabi at plus tuo level. The P.U. Board, which 1is

S
gset 1up}ﬁfor the purpose of looking into the affair of

pius two educational system under the University, should

kbe impressed upon ‘the recommendation of the committee

e~ .
N .I, -
RS

iand it should be ascertained that the suggested remedies

-

;are implemented meaningfully.

the qualitative aspect of

Atwo level, the +teachers



[158]

intervieweéd expressed the following view 1in order to
p?ovide direction to the future work 1in mathematics
education in Meghalaya.
' P {

1. ', 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 (ii) 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. 1n mathematics of the 1local students, the
.teaching methodologies must be changed, so that individual

attention can be paid. The introduction of special remedial

3
f i~

courses for weaker class in mathematics is recommended.
Although in some <colleges there are arrangements for
tutorial classes, it seems that such arrangements has

mot 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., duly.gonsidered ;while framing the mathematics syllabus

Ires
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at plus two 1evel. There'should be a general core course

'

.ﬁor;fal; 3without any distinction,, and then some special

topics forfdiversification. Such topics may be of supple-

mentaryhftype, exhibiting application of different key
'concepts to a' variety of areas which the -learner may

encounter after plus two stage.

Theiprésentfsyllabus”seems to contain many unne-

cessary ftopics which can be replaced by topics from

the iutﬂlitarian' point of view.

:Q;\ff‘b_There .are ‘fewf chapters which are duplicated

in physics and chemistry.{This duplication can safely be

avoidedffandr 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.

éﬁﬁffpé The‘approach to differential calculus as well as
ihtegral calculus should ,be 1ntuitive and empirical.
This_iwill mean - to maintain international standard of
the tOplCS.‘ It is felt that only some elementary ideas

in these topics are enough at this stage.

o "While«;

iMmathematics stress should be

teachingm

tional skills and thinking
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processes. Addltional creative attitude should be encourag-

ed;through the application of . the ideas.

T
8
i
L2
. '.E

It 1is. earnestly felt "that there should be a
source ,book for the . teacher, where specific suggestion

in everyf topic of the syllabus are there as regards

to how to teach whenito teach,.and what to teach.

}ﬁl Regarding the acceptance of mathematics educa-
tion as. a whole by the students at plus two level the
following observations were made by the teachers inter-

viewed

'1%5.3j4 In general students are success oriented. In

Lom em T

other words, they care’ more to- score marks in the eXam
than hacquiring knowledge in the subject  taught. As a
result they pay more attention to those topics from
where questions ‘are frequently _set.‘ This has 1led them

1tp_7be mechanical inffreceiying mathematical knowledge.

fé. -Theftribal'students opting for mathematics do not
seem'-to be quite renthusiastiC' for the subject.* They

inherent fear psychos1s "which seem to confront them

in accepting mathematics in the right spirit,
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i not congenial in order toi pursue mathematical or

L"math".matics based subjects in the next stage.

;;Most of the teachers interviewed feel that mathe—

imatics teaching at +2 level in Meghalaya is not properly

;handed due to various reasons.

;;Firstly,' it is because of the ‘poor acceptance

,of mathematics by the students in particular.

The general attitude of the students has pressu-
rised the teaching community to teach the subject from

Athe examination point of view."

‘"; Secondly, there‘fis 'lack of planning for the
‘class.v Hardly any teacher cares for +the formal lesson
-plans or unit plans are as a result of which the spontanei-

'tyﬁ_of the teaching the subject gets lost. It 1s often

vsaid that the continuous and vital Jjob of planning for
teaching places heavy demands upon the classroom teacher
because many dimensions of the teacher's background expe-
:rience 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,

perspective of the subject to. be taught, perspective -

‘:andlng cd‘ the#topic taught apart from exhibiting

'g”,._apabilities through planning,
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.evaluation. . of .the teaching, learning activity can be

: plus ‘two‘-stage in Meghalaya 1is still

:diﬂlomas etc ) the teaching methdology has become mostly
’ ‘ ‘Had it been with ‘school system most of
;aeachers would have post graduate training (PGT) and

'consequently somei‘uniformity in teaching could have

©k

:beenﬁachieved. Howewer, thejteaching-standard-at present,

‘existing;.in. different ‘colleges‘_in. Meghalaya seem to

x;'fnotrjfar from ‘satisfactory The group of teachers

interviewed feels that within the framework of present

,»-=- L
systmn it is not always possible to attend the students
individually lIn most 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

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

o£‘tutional class3is there in some colleges. It is reported

slow
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le-7gjnghe {usef'of educational technology in teaching

mathematics at +2 level has never been made. Every teacher

interviewed however, agrees that the same concepts can

be better taught with the . help of instructional material.
It is. generally 'opined that almost all{ the colleges
in Meghalaya are underfed in respect of library facilities,

~not to speak of audio visual aid.

‘To suggest some of the aids other than the text~

Lo

*books, fth teachers interv1ewed refer to the need of

procuring 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
mode133 etc. revealing thef mathematical concepts and
facts.-They also suggest the use of proJjectors, overhead
?andi micro -4occasionally to explain the mathematical
;facts concepts,A and terminologies. It would be really

‘ideal to have an audio visual library where the students

;can have;#graphs of;-mathematical . ideas displayed. The

jpresent commonly available media 1like radio and tape
recorders ‘can 'also bem7made available to the colleges

so that at least once in a week or so students can listen
;[-"v -

:to the mathematical programmes. 'in order to achieve a

1generalvawareness in the subJect
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'i Meghalaya,-‘are not specifically written for P.U.

"flof NEHU. ‘Additlonally, different books written

ﬂﬁlfferent authors are followed in different colleges
:although the. books are selected from a 1list of books
approved by the University Itlis a fact that-the approach
of mathematics teaching is at the cross roads. The text-

lv.‘.. .

ibooks:

available in the market -are found "to be in two
bategories z;fjsome ‘with lthe C1assicalﬁ approaches -and
some} with so; called new- approaches, depending on set
theoretic notion 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 cut instructions from the syllabus -committee the
teachers are free to follow any approach he likes indivi-
;dually. , Similarly, E textbooks on mechanics are mixed
iwith the classicall approaches and vectorial treatment.
;Such dual —approaches vor .methods not only confuse the

1instructors, but also . create confusions in the minds

lya}the 1earners. On the ‘top of everything it has been

observed that the textbook writers, in order to cover
Zsyllabi of more than one university, keep relatively

;additional

topics 'to_fone particular -university, board
:l ﬁlt has made most of the textbooks unnecessarily
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Some of’ the textbooks followed in Meghalaya are
'not free from printing errors. Since there is no way

o?@ for a feache; than to rely on the textbook followed,

b 1

@9 is'“high1§ desirable to have a full proved textbook
. . * p ‘

w 4

t0 teéﬁh av %opic. NEHU syllabus of mathematics at +2
stage ié found to be different because of the very tradi-

"tional curriculum followed at present at the school

5. via bl

level. So tﬂe University as a whole should go for the

v
. [

preparing and producing the textbook specifically meant

‘fgp,“NEHg syllabi. It will then help the teachers as
well as ghe 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
p?int to be noted 1s +to take into consideration the
n;ture of the local needs and also the particular need
-éfQche mathematically slow 1learners of the state of
Méghalaya with which the teacher are to work. The 1local

P
production - of the textbooks can only incorporate such

needs.

4,2 Views of the Students
At any stage of the teaching-learning situation
the learners’ conétitute one of the two vital elements.

Rother o the . Iearnerts. wttityde -amd- motivation —are . more

AR
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iimportant than‘lanything else"in the teaching—learning

?process? ecause one of the factors deciding the meaningful

gto know “whom to teach'

_reflected through the

acceptance of the* 1earners.-_Sog in .order to have a

gfpicture of. " theE status of mathematics education at

,+2 level in Meghalaya,f more than lOO students selected

Laff random from different jcolleges of Shillong,' were

personally interviewed for this purpose.

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

etheirw‘views that it is slightly difficult Atog adJust

lin the mathematics syllabus after pass1ng out HSLC exami-
nation from MBOSE However the students paSSing ICSE exami-
\nation ,as well as : CBSE examination, at ten-plus stage find

;it relatiVely easier_ to - adgust in the present syllabi

X ‘athematics., According to ‘these students, more than

half of theLcourses are nothing but a repetition.

fjA class of better students expressed their feel-

t present ‘mathematics curriculum followed

stage do;:nOt fulfill the requirements of

SAPSMD et TRV meXaming § Lons et tery s that..
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stage,j As a result many 'oft'them are‘ either to go for
z-!» . %

’ Ve exams. Further they are of the opinion that quite a

ter,f as a result ‘ even after knowing those topics they

’fail to do well in the competitive examinations. Students

general feel ‘that HSLC syllabus currently followed

_by' MBOSE is: sufficiently inadequate and so to start
’with the plus two stage mathematics a gap is felt. Although

_everybody feels that there is. a gap, 1t 1is genuinely
admitted that it is not . a big Jjump. They can‘ adjust

after sometime to cope with ‘the syllabus.
'h“ ca e .

éﬁi: : :‘As regards to the teaching standard of mathematics,
‘students have‘.varied opinions, although the most of
iéheﬁlstuoents _seem to be used to the general teaching
patterns.f}lhe better group of _students seem 'to have
reservations about the teaching methodologies. The examina-
tions oriented teaching do not seem to attract them.
’They want to have basics to be explained and questions

1to be put so that grasp of the topic taught may be reflec-

%ted through their responses. They seem to expect thelr

teachers to cover the type of .teaching which can help

“roup, the futurew
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'

rthe;higher studies comprising mathematical uses as well as

thiptechnical 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 disinterest among them. The teaching of mathema-

tics, done only through the lecture method, doesﬂ not

attractb them and as La’ result the students in general

do not seem to be serious to the desired extent 1n the

.-“:a‘, .

name of mathematics,_They also express . that the teachingz

of fmathematics at +2 stage has failed to reflect the

contemporary growth and development of mathematics around

v iS; rightly reported that the teaching

meaningful as it should have - been

in this age of science and technology.'

The called backward class in mathematics,
could not throw much 1ight ‘on the question of teaching
standard of mathematics.{ This group of students seem to

: reluctanct to mathematics and many of them

admitted that mathematics has been chosen by them

e

G e e e
want . them:ito,
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pursue hathematics with a hope of cathing up a technical
line after +2 stage. The mathematically backward group
of studcnts desires to be attended 1individually which

'1s very much lacking in most of the colleges.

4

- v

3. In response to question No.3, as regards to the

I
E

iteaching “standard most of the students showed a mixed
%reaction. It seems they are a bit hesitant to express
§¢heir opinion freely, frankly. However, through personal
iinterviews it could Dbe gathered that the students in
%gener%l are not quite happy with the classroom teaching.
To most of them the fast rate of teaching seem to create
a sort of complexity and confusion to understand mathema-

tics in a proper way. The time bound teaching of mathema-

itics, 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, 1t has not been able to motivate

-

the learners to a desirable extent.

3

Whereas, a ‘'set of students expressed their views
on the teaching standard of mathematics at +2 1level
to be satisfactory in the sense, that teachers are really
helpless to accommodate each and every student 1in their

st vh Jlxlysl“!qah"m F‘é' . %.;. Y ‘,u. x R .- B o
class. Because irstﬂy, the teachers want to cover the

NI
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prescribed 'syllabi. Secondly, the number of working

days set for a session does not seem to be proportionately

Asked aboUt their likings towards 'mathematies

the replyifound is quite affirmative. Most of thelstudent

nave expressed that they likei‘mathematics'.because it
i the- most interesting subJect in itheir curriculum.
rhey point out that mathematics has’ vital link with

physics and chemistry Additionally, ‘they find ‘mathematics

' ‘guide them to think logically and also to reason.
Dut successfully class -of student p01nts out the -
nultiferes application of mathematics in every walk of

life apart from its use in their studies.

But‘“there is a class of students who admits that

they have been forced to - take mathematics by their guar-
# A
iians because they are wanted "to Join some technical

branches after the completion of +2 stage. This class

‘f_students when'“asked specifically about théir free

jice they say that they do not have any bitter feelings

xbout mathematics. Howeyer, they do not want to have

rhey, Land. l.t,,.s.li,,f fewit...
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final year at +2 stage, when'asked'about'their likings of
mathematics, expressed that they' re. coping up,.with

the subject with individualised help privately.

In ~.fact maJority of the students are ESeemed
to‘;go for private tutions. As mentioned in the last
lines of the previous paragraph the set of students
forced by 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 because4

of the following reasons.

l;fﬂAsfmentionedi earlier, the classroom teaching being
itime bound does not help the brighter class to com-
fplete the course only through class teaching.

gt;;Th_ syllabus followed at present at +2 stage at
EMeghalaya being of relatively low standard ‘fails
to help the brighter class to stand in the . competition
vfor the various competitive examination, to.be taken‘
‘after the +2 stage. |

353;;The general class teaching seems to be not enough

' ?fforilsolving adequate number of problems needed by
;the,-students Private tution helps them a lot to

:removeuthis defect of class teaching.

u”"Additionally," the individualised care that can be

fifoé helps | the studedtd to’
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5. Private tution also helps to remove the silly mistakes

v

and common errors often committed due to carelessness.

Wy, 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
éf 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 1in some cases
guch a tutioning becomes nothing but a miniature classroom.
Yet, students join it 1n 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 1is always a strong
criticism about the system of tutioning, the system
is always on: If the private tution 1is to be really

v

ghsakggwtpewautho;%ﬁ%ﬁgtanggrn%ng the frame of, curriculum,
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“_h >7hdldings£of -examination, the setting ‘of question
-must pué their heads together to work out a well balanced
plan jso; that the classroom teaching’ pecomes 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
urge of 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
fasf the university must work out some innovative plan
to user such changes into our educational system through

r

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 1living in 1s of accelerated
changes produced, to a large extent, by science and
application of technology. In such a world everybody is
affected by and 1large due to the impact of science in
human affalirs. 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
changeé’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 1life 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 1literacy. 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
utilized.2 So the need for strengthening the mathematics
and science education all throughout the educational
system 1is imminent in view of severe constraint being
experienced by the region. It is very much true 1in case

of Meghalaya too.

5.2. Various Problems: Dimensions

In order +to make mathematics education living
and meaningful in the state, it is regquired 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 1is 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 1s 7responsible 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 1is 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 Dbefore entering service and the second phase

for the teachers already employed.
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(1) Pre-Service Training

At plus two level, a master's degree is essential
for becqming a teacher. But at M.Sc. 1level one does
not get any scope of being exposed to 'good mathematics
atmosphere'. There 1is 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 1level of the teacher's information
should be much higher than that of the information he
is expected to impart.3 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 Yyears 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 Dbecome 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 1important 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 management 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 1in mathematics. Suitable 1learning 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 1in the pre-service teacher

5

training programme.

(ii) In-Service Training

Mere ©pre-service training 1is 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; namely, 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 wupdate their knowledge, to
exchange views through free discussion and also to have

necessary guidance from expert counsellors.

3
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Every teacher at plus two 1level 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 1insight into +the curriculum.

of plus two level.2

-Such training centres should be Dbuilt up with
good library and other facilities so that teachers from
immediate neighbourhood can come at week-end and discuss
relevant classroom materials and various problems5 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 1library.
There is dearth of suitable textual and other instructional
materials for ©both pre-service and in-service teacher
training programme here 1in the State. So, 1initiative
should be taken first to develop handbooks for teachers
illustréting the new techniques of teaching, information
of the new development in the subject matter and also
the new areas in mathematics.6 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 e?c. 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 highly desirable to 1look at
the root of the problem aléo. 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 instructién.
For +this purpose, it 1s 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. Matheratics 1is 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 evén 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 arrang -
ment for the training programmes. Since only a few schoo:
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 1is the largest and most significant
from the point of view of raising the general level
of mathematics Dbackground. Such a programme will also
create a new climate for mathematics education which
is not only important Dbut also desirable. The mode of
training prograimme can be institutional or correspon-”2nce.
Though institutional training 1is 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 areas
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 Dback to their places of working. After
this, they may have correspcndence 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
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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 1is 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 1n teacher's +training college
need also to be changed. Here efforts should be made
to update the minimum academic and professional require-
ments of teacﬂers offering mathematics as one of @he
practising subjegt as far as practicable. Besides, emphasis
should be given to improve methods of teaching, integration
of methodology with the content, and objective Dbased
evaluative practices. Also the ineffective 1lecture may
be replaced by effective use of group-learning and distance

learning matefials etc. on mathematics teaching.

Training programmes may be organized 1in 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. should
take active part in wundertaking the +training programme
which should be worked out by a department of eaucation
at the state 1level. 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 1level, 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 3i: heartening that the central government with the
introduction of NEP has designed arrangement for massive
teachers-trgining 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 1is 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 1II
of the thesis. some special programmes on~ improving
the mathematics education as a whole 1is 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 1960, about 2220 pages in 1961,
about 2500 pages in 1962, about 2800 pages in 1963,
and about 3100 pages in 1065. Mathematical knowledge
has been estimated to double in a period of about ten

3
years. The present rate is still faster.

Thié tremendous explosion of mathematical know-
ledge has its impact on the University Syllabi in mast
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 1impression
as 1if mathematics has ceased to grow. Our mathematics
syllabi have undergone negligible changes both in spirit
and content during the 1last few decades. To present
mathematics as a 1living, vibrant and dynamic intellectual

enterprise to our students rather than as a stagnant
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pool of knowledge, reformation in curriculun cannot
be avoided.9 The dependence of modern séientific society
on mathematics 1is 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 1is quite genuine and this should be done

on priority basis.

The overall goal of teaching mathematics 1is
to enable the students to think logically, quantitatively
and precisely; that 1is, 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 maln object of mathematics education in schools

is to make the pupil mathematically 1literate so that

they develop the appreciation for mathematical language.lo

This 1language 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 1level, they Ilearn 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 ovércome
by introducing' the new curriculum of mathematics as

suggested here.

So far as plus two level curriculum is concernea
it cannot bDe sgaid outmoded. But certainly it also needs
some modification to bring it upto the national standard.
In Meghalaya one of the major problem 1is that the
plus two 1level curriculum is designed with the basic
assumption that the students are equipped with some
mathematical training on fundamental concepts and princi-
ples. But 1in practice, this sort of training they get
in HSLC courses 1s not sufficient at all to meet the
mathematical requirement at plus two 1level. 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 1is a bat
low standard compared to the national curriculum. This
problem can be solved by readjusting the desired topics,
like geometry of +three dimension, introducing 1lessons
of set theory, etc. Also at this 1level modern topics
of wvarious 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 1level. We all know that people
have different temperments and aptitudes. Some are quick
learners while some are slow learners. Some have aptitudes
for Dbroad learning while others excel 1in 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 1is to be noted at this point that one of
the main objectives of the mathematics education 1is

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 1indispensable
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,ll even

after the implementation of NPE.

For slow 1learners, methods of individualised
instruction could be the most effective one.12 In order
to evolve the suitable measures to help them, it 1is
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 1s the teachers who will diagﬁose 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 1indicate the sequential learning

steps and 1levels of difficulty in different topiés.

Wherever possible, simplified courses may be offered
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to them, where it 1is 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 1logical thinking of this class of
brighter students. It 1is seen that attention 1s paid
mostly on the mathematically Dbackward students; and
no special provision has been made to nurture the interest
of the brighter students. A3 a result, such students
gradually loses their interest in mathematics and drifts
away froh 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 individﬁal
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.l3



[192]

Problems evading the logical, critical and ration-
a2l thinking in the learning of méthémtics 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, thése students may be provided
with suitable instructional materials t¢ 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 rmay be enlisted
for +the willing 1learners 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 _acti&ities, 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
students in 1learning mathematics and at the same time
it will help to nurture the best mathematical talents

of the state.

5.4, Integrated Abproach of the Curriculum -

So far Mathematices has been taught as a collec-
tion of some facts, some techniques and some theorems
of various Dbranches which bear very 1little relation
to one another. The whole curriculum 1is 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 mechanicaily.

for the purpose of examination which are otherwise useless.

The solution of +this problem can be found in
the concept of 1integrated approaéh which stresses in
unifying mathematics ecucation into one, making it .more
meaningful to the 1learners. 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.

B}‘latnageu*ll'L 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 tgaching 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 1integration 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 wused. 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 1listing 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 thz production of developed instructional
material. Any reformation in curriculum should quickly
be followed by publication of textbooks.15 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 1long 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 be 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 1is
to motivate the learners towards mathematics. For this
purpose, a brief history of mathematics may be incorporated
in the textbooks wherever possible. Each wunit should
be accompanied with the background story and brief history
lying behind the developments of the topic.l6’l7 This
is intended to motivate the learners. Topics in textbooks
should be suitably punctuated with 1interesting episodes

from the 1lives of the great mathemiti:ian 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 1it. The real
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problem of mathematics education of this state have
always been to develop an educational process in mathema-
tiecs which will produce people who are not afraid of
mathematics but who can enjoy studying 1t. This problem

18

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 prroblem in physical, biological and -=»-cial

sciences.

5.6.02. Encouraging Creativity in Mathematics

The wultimate aim of education is not Jjust to
acquire knowledge. It should also 1lead to creativity
on the part of the learners.19 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 should feel +that he 1is 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
mathematical talents and encourage it.2o In our country
also mathematics 'Olympiad' have _been introduced for
plus two level students with the same purpose. However,
this competition has’ not been popular 1in 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
etec.

Mathematical quizes and exhibition etc. can be
organized 1in the state 1level where all the colleges
may take active participation. Quizes can be on topics
like 1interesting mathematics understandable by everyone,
the 1lives and works of great mathematicians, amusing
numbers 1including mysteries of numbers. Such an efforf
are observed in national 1level, 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 1in 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 aétivities to popularise
mathematics mentioned above, formation of a mathematical
-club or an assoclation 1is very necessary. Because, when
we talk about quizes, exhibitions, etc. 1in 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 interestad
persons from various walks of 1life 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 Jjournal
which 1is another importgnt service Tfor 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 c¢lub or association can

function properly only with sound financial support.

If all‘the ways suggested above can be implemented
in phe state, the condition of mathematics education
is bound to improve, while it shall not be 1impossible
to get a group of talented students 1in mathematics.
They will be sound in mathematics and will be caﬁable
to meet the mathematical requirements of the state.
This will also be helpful 1in creating an environment

for study of mathematics all over the state.

5.7. Improvement in Institutional Facilities
To have a better educatioﬁai 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 1is clear <from +the earlier discussion that

most of the colleges of Meghalaya 1is lacking in the
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requisite number of teachers. As a result, it be.omes
impossible to regulate the size of a class, and a tea 1er
is to teach in a class of even 200 students whersas
the desired size of a Pre-University class should not
contain more than sixty students. -The first task 1in
improving the institutional facilities 1is 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 1in Meéhalaya library
f~ellity is poor. The libraries keep normally the prescrib-
ed textbooks and other substandard books. Magazines
and Journals particularly, on mathematics are almost
totally absent 1in college 1libraries 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, Jjournals etc. are there.
The main reason of not having these is the limited finan-
cial resource of the colleges. But there 1is no urge

for it too. The 1issue of building up a good library in
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all the institutions has not been seriously thought.
A1l the colleges should seek help from the relevant
agencies to build up a modern 1library with all sorts
of books and Jjournals of mathematics related to undergra-
duate level. This must be open always for students and
teachers of mathematics and new arrivals in the 1library
should be conveyed to the students and teachers. The

library should also receive generous grants.

6.7.03. 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 blackboarc ~ad 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 téachers, the
students can be motivated towards the learning of mathema-
tics to a great extent. The improved guality of educagional
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 wvisual 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 Tformidable and effective
with the help of teaching aids.21 Few audio visual aids

that can be used in a class are:

(1) Projectors - Projectors enable the teachers
to display certain item to the entire class at the same
time. Complicated diagrams and picture can be prepared
1. advance and then these can be proj.cted 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 1its attention drawing
qualities, it 1s 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 1logical
order to tell the salient featues to explain an idea
or to show steps in a process. This 1is surely a better

approach compared to the method of learning mathematics
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by reading from Dbooks alone; because, such films can
inculcate into 1leaners' mind the aptitude of 1nquiry,

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
learner which 1is very important.22 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 1limited. 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, 1lives of

great mathematicians, etc.

With the incoming of the television to this
region, this medium too can be well utilised. 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 mathematicilans. 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-
coii2ge level also where the students of 211 the colleges

of the state may participate.

5.7.07. Introduction of Remedial Course

The problem of Dbackwardness, particularly, .in
mathematics over the state 1is 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. Fpr
example, some of the students may need more practice and
drill work than the others. An intelligent student may
pick up the idea Jjust after solving one problem when
some slow-learners may need to solve ten problems to pick
up the 1dea. The remedial course designed for the purpose

should not overlook such facts.

A distaste for the subject 1s developed due to
the lack of understanding the fundamentals.23 The peculia-
rity of the subject 1like mathematics 1is +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 1lying 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 Jjoining 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 Dbe made
according to the need of each of these groups or even for
individual student, 1if possible. After the removal of
initial deficiency, the periods allotted for remedial

course can be converted into the tutorial classes.zu

Is 1s 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 Jjoint 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, 1is 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 1is considered by the
learners at present. So, the educationists of India have
unanimously emphasized the need to carry out radical
refomations 1in 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 1s, a student's performance should be measured on
a continual basis. In Meghalaya, 1like most of states of
India, a final examination 1is held at the end of two
years at plus two level and evaluation is done on the basis
of the performance 1in 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 dwards. 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 examinafion 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 qnd
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

26

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 1is 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 1is 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 1like 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, (¢) 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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The teaching of mathematics at +2 stage with 1its

precise objectives should be made clear to the teacher

and the taught. To do that

(a) Steps 1leading to the learning of mathematics are
to be 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 1is 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.

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.

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.

Steps are to be initiated for

(a) creating general awareness as regards to the need
and wutility of mathematics in +the present Jday
context, and

(b) popularising mathematics.

Essay and Quiz competitions, the olympiads, etc. in
mathematics should be started 1locally within the
state 1in order to have proper mathematical culture
among the students, guardians and the teaching com-

munity.

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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I171. 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.
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APPENDIX - I

5 Abstract from the result of P.U. Examination,

‘Table: -
' - . NEHU, “from. 1981 1985.
L ,”g{Total'Number of "] Total Number of |Total Number of
‘Year - |P.U. students P.U. students P.U. students

v Appeared Passed' Appeared|Passed |Appeared|Passed
19811,f,3 300 f.,-1,489 - 907 456 706 237
1982 3,159 1,4k9 805 - ko2 523 260
19830 4,097 1,383 . 985 410 719 239
1984, 4 B4h 2,215 s . 543 60L 259
1985 1. 4,333 2,055 - 89k 545 628 307

APPENDIX - II .
fiébie =63 Fall “in intake of Mathematics from plus two
o ..stage’ to degree class in the colleges of
Shillong.

S “Number of Students in P.U. Number of Students in
Year 2nd Year offering B.Sc. 1lst Year offer-
R Mathematics ing Mathematics
1982 sey 162

Lia R
1983 751 157
l9845 6uUs5 169
1985 - 660 180
1986. 682 202
1987 739 176
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APPENDIX - III

ﬂable 7{'Abstract from the Result of HSLC Examination,
‘ . MBOSE, . from: 1980—1983

.- .. Number of Number of Number of Percentage of

Year ' }students i~ students students pass in Mathe-

T ° 77 :lappeared-in|passed in passed in matics w.r.to
'|HSLC Exam. |HSLC Exam. | Mathematics | the total num-
s 3 B ' in HSLC ber of candi-

Exam. dates

_1980 2,561 11,389 931 36.35°

31981v 2,702 1,603 . 1,068 39.52

‘;982 2,917 - 1,546 1,172 39.44

1983 3,226 1,978 1,790  55.48
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APPENDIX ~ V

QUESTIONNAIRE FOR THE STUDENTS AT PLUS TWO STAGE
WHO ARE STUDYING WITH MATHEMATICS

What do you feel about the mathematics syllabus
offered to you?

(a) Easy

(b) Difficult

(c)' Very difficult

Do you feel that the content 1is a blg jump from that
of HSLC standard? "

(a) Yes

(b) No

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?

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“Iwo STAGE

£.Wnat, -do youtfthlnk about. the +2 Mathematics
{Syllabus9 | :
ia) Is it a standard one? If not, in what‘respect9

fb) Is the syllabus upto the mark compared to the

national levelV If not in what respect?

‘?-1Has the _syllabus a link with higher growth of

;mathematics? - If not, . what do you suggest for

i

‘ftflstjih e . syllabus Cfit enough for the students
lﬁpass1ng HSLC Examination9 If not, what do you
: suggest for it9v A

A ?DQ> you 'have-Aany' suggestion for improvement

_f»fof the curr1culum9ﬁv

%thS curriculum by . the

‘ti:What do you feel about the acceptance of mathema-

; Ed

Q( ) Students in general<

?(b) Tribal students in particular?

ﬁifDo you feel that the ‘tribal students have the

7'f;general tendency to avoid mathematics? What do

"i4you suggest in this respect9
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» Do you. ffeel that  the teaehing 'of mathematics
{at +2 level “is: spprepriatelyf.handled? If not,
fwhy°

-Y;fD you -juse any special device to help +the

éslow learners in the class? What spec1al devices

;do you suggest for th1s purpose°

5q§;youjﬁSefsdy other aid than textbook to teach

-

fﬁstﬁematicsfijl the classroom? If not, ‘what type
{bf:rsids do you suggest to be used for that at

i+2 level° ;~ S

D you feel that the textbooks followed at
+2 level are up to the mark9 If not, what are
the defects and what do you suggest to remove

tqose? )
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