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FOREWORD

it is erroneous and unfortunate to believe that Mathematics is a difficult subject. A
myth appears to have crept in the minds of many that the subject is meant only for
persons of ‘higher’ mental ability and higher intellect. The wrong perception arouses
fear among many learners which in turn creates resistance to learning and has an
adverse effect on their attainment. This however, is not correct and school mathemetics
is very much within the reach of any average student. The apparent complexity in the
process of learning of subject appears to have arisen due to incorrect approaches and
processes associated with the teaching and learning of the subject. What is desired is
to create the right ambience of learning of Mathematics. The subject needs to be
learnt with a sense of joy and delight. Furthermore, it needs to be related, whenever
possible, to real-life situations to create interest for its learning.

The National Curriculum Framework for school education developed by NCERT
strongly suggests setting up of a mathematics laboratory in every school in order to
help exploration of mathematical concepts through activties and experimentation. In
order to meet these National expectations and aspirations, the Cental Board of
Secondary Education had immediately issued directions to its affiliated schools to
take necessary action in this regard. Simultaneously, it had also published a document
‘Mathematics Laboratory in schools - towards joyful learning’ and made it available to
all the schools. This document primarily aimed at sensitizing the schools and teachers
to the concept of Mathematics Laboratory and create general awareness as to how
mathematics laboratory can help in improving teaching and learning of the subject.
There has been a very encouraging response from schools to this initiative on part of
the Board.

The present document is more directional and focused in nature. It has these clear
objectives. Firstly, it aims at providing clear-cut guidelines to schools with regard to the
general layout, physical infrastructure, materiais required and human resources for a
Mathematics Laboratory. Secondly, it includes details of all activities and suggested
projects to be done by the students during the academic year in class IX. Thirdly, it
provides detailed guidlines for scheme of assessment of students in practical work.
The matter related to internal assessment based on practical work has already been
clarified to schools through a separate circular.

| take this opportunity to put on record my sincere and heartful thanks to Homi
Bhabha Centre for Science Education, Bombay for extending its academic expertise
and providing physical facilities for development of this material during a four-day
workshop organized by the Board at this centre. The rich and creative contributions
made to the development and finalisation of this material by Prof. Arvind Kumar, Director,
HBCSE is gratefully acknowledged. The efforts put by Ms. Shweta Naik, Mr. Manoj Nair
and other faculty members of the centre are also thankfully acknowledged. Sincere
thanks are also due to all other subject experts from Delhi and Chennai who worked
overtime and have richly contributed to the development of this material. My deep
appreciation and thanks are also due to Shri G. Balasubramanian, Director (Adademic)
CBSE and Shri R.P. Sharma, Education Officer (Science) for putting in their honest
efforts in designing of this material and publication of this document.

@



© CBSE

April, 2005 :
Reprint : October, 2005
Price : Rs. 40.00

Published by the Secretary, Central Board of Secondary Education,
2, Community Centre, Preet Vihar, Delhi-110092

Printed by : Akashdeep Printers, 20 Ansari Road, Daryaganj, New Delhi-2.



Itis hoped that concerted efforts will be put in by all schools and subject teachers to
make best use of this document and make learning of the subject a joyful experience
for all learners.

Feedback and suggestions from users for further improvément of this document
will be highly appreciated.

ASHOK GANGULY
CHAIRMAN
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THE CONSTITUTION OF INDIA

PREAMBLE

WE,THE PEOPLE OF INDIA, having solemnly resolved to constitute India into a' [SOVER-
EIGN SOCIALIST SECULAR DEMOCRATIC REPUBLIC] and to secure to all its citizens:

JUSTICE, social, economic and political :
LIBERTY of thought, expression, belief, faith and worship;

EQUALITY of status and of opportunity; and to promote among them all

FRATERNITY assuring the dignity of the.individual and the?

! [unity and integrity of the Na-
tion];

IN OUR CONSTITUENT ASSE

MBLY this twenty-sixth day of November, 1949, do HEREBY
ADOPT,ENACT AND GIVETO OURS

ELVESTHIS CONSTITUTION.

1. Subs. by the Constitution (Forty-
cratic Republic (w.e.f. 3.1.1977).

2. Subs. by the Constitution (Forty-Second Amendment) Act. 1976, sec. 2 for “unity of the Nation
(w.ef.3.1.1977) )

Second Amendment) Act. 1976, sec. 2, for “Sovereign Demo-
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THE CONSTITUTION OF INDIA
Chapter IV A

Fundamental Duties

ARTICLE 51A

Fundamental Duties—It shall be the duty of every citizen of India—

to abide by the Constitution and respect its ideals and institutions, the National Flag and the
National Anthem;

to cherish and follow the noble ideals which inspired our national struggle for freedom;
to uphold and protect the sovereignty, unity and integrity of India;
to defend the couﬁtry and render national service when called upon to do so;

to promote harmony and the spirit of common brotherhood amengst all the people of India
transcending religious, linguistic and regional or sectional diversities; to renounce practices
derogatory to the dignity of women;

to value and preserve the rich heritage of our composite culture;

to protect and improve the natural environment including forests, lakes, rivers, wild life and to
have compassion for living creatures;

to develop the scientific temper, humanism and the spirit of inquiry and reform;
to safeguard public property and to abjure violence;

to strive towards excellence in all spheres of individual and collective activity so that the
nation constantly rises to higher levels of endeavour and achievement.




1. Introduction

1.1 Rationale

Mathematics is erroneously regarded as a difficult subject to understand, meant only
for persons of ‘higher’ mental ability. It arouses fear among many students, which in
turn creates resistance to learning at and results in an adverse effect on their attainment.
But actually, school mathematics is within the reach of any average student. What is
needed is to create the right ambience of learning mathematics in every school.

Mathematics needs to be learnt with a sense of joy and delight. It needs to be related,
wherever possible, to life-oriented activities, to create interest in the subject.
Mathematical faculty and intuition develop not only through theory and problems given
in mathematics textbooks but also through a variety of activities involving concrete
objects. Activities can be engaging as well as instructive.

With this in mind, CBSE has endeavoured to introduce the idea of mathemaitics
laboratory in schools.

Some of the ways in which activities in a mathematics laboratory could contrlbute to
learning of the subject are:

It provides an opportunity to students to understand and internalise the basic
mathematical concepts through concrete situations. It lays down a sound base
for more abstract thinking. z

- The laboratory gives greater scope for individual participation. It encourages
students to become autonomous learners and allows an individual student to
learn at his or her own pace.

It helps build interest and confidence among the students in learning the subject. '

It provides opportunity to students to repeat an activity several times. They can
. revisit and rethink a problem and its solution. This helps them develop
metacognitive abilities.

It allows and encourages students to discuss, think and assimilate the concepts
in a better manner through group learning.

It provides opportunity to students to understand and appreciate the appllcatlons
of mathematics in their surroundings and real life situations.

- It widens the experlmental base and prepares the ground for better learning of
new areas in the subject.

An activity involves both the mind and hands of the student working together,
which facilitates cognition. P

1.2 National Curriculum Framework and Board’s Initiatives.

The National Curriculum Framework for school education (NCFSE) developed by
NCERT emphasizes that mathematics learning should be facilitated through activities
from the very beginning of school education. These activities may involve the use of
concrete materials, models, patterns, charts, pictures, posters, games, puzzles and
experiments. The Framework strongly recommends setting up of a mathematics






