






























































































































































the Mathematics textbook of Class V.
Through these examples, the students
get an idea of operator sub-construct
and these will help them understand
the concept of multiplication of
rational numbers.

Like ratio sub-construct,
there was no instance of quotient
sub-construct in these textbooks.
However, for ratios, there is an entire
chapter in the textbook of Class VI.
But for quotient sub-construct, there
is only a small section on the division
of fraction, which has been addressed
mechanically in the textbook for Class
IV. Examples like 4/5 can also mean
the share of one person when five
persons are sharing four poories’, can
be given to students. Such tasks can
be introduced diagrammatically in
the primary classes itself. Should the
students wait that long to get introduced
to examples like these for quotient
sub-construct? If examples like these
are introduced in earlier classes by
encouraging the children to represent
the portions diagrammatically, while
dealing with small numbers, they are
likely to learn about the division of
fractions much earlier than in Class VII.
An option available for the textbook is
to include sharing tasks under fraction
sub-construct and link them to the
ideas of quotient sub-construct.

SUGGESTIONS

A textbook must provide students
with information about all five
sub-constructs. Jeremy Kilpatrick,
et al. (2001) in the book, Adding it up,
remark that students will be able to
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generate a coherent understanding
of the concept only if they are able
to “recognise these (five sub-constructs)
distinctions and at the same time,
construct relations among them”.
The textbook (Class V, NCERT) has
not addressed all sub-constructs of
the rational number sub-construct
theory. And in places where the
sub-constructs were included, the
tasks were few.

Thomas E. Hodges, et al. (2008)
in their article titled ‘Fraction
Representation: The not-so-common
Denominator among Textbook’
comment that since the textbook
lacks multiple representations, set
model, area model and linear model to
support students’learning, “therefore,
it is up to the teachers to encourage
students to use and reflect on their
use of representations” (page 82).
However, the textbook should have
examples of all types of representation
rather than putting pressure on
teachers to find tasks to complete
the work done in the textbook on
all aspects of rational number. Van
de Walle (2013) in the book titled
Teaching student-centered Mathematics
(page 295) observes: “As a teacher,
you will not know that whether they
really understand the meaning of a
fraction, such as 1/4 unless you have
seen a student represent one-fourth
using area, length and set models.”

A textbook must have space
for students to engage with issues
that emerge from natural number
knowledge interference. Opportunities
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must be provided to them to challenge
their understanding of the concept
of rational numbers with the
understanding they have of natural
numbers. If these misconceptions
are not challenged in the early years
of engaging with rational numbers,
they may get crystallised rather than
the idea of rational numbers.

CoNCLUSION

The above analysis reveals that
the textbooks (Class IV and V,
NCERT) is far from providing a
holistic understanding of rational
numbers. The ratio and the quotient
sub-constructs are not represented
in NCERT textbooks. The textbook
must incorporate examples and tasks
for ratio sub-construct, quotient
sub-construct, and have more tasks for

measure sub-construct. Even though
ratio sub-construct and measure
sub-construct are addressed in
the middle school, the students must
be to introduced to these concepts
in the primary classes itself.

The ideas that have been described
above are an attempt to help teachers
understand the concept of rational
numbers holistically. The teaching
of rational numbers must be in
tandem with the sub-construct
theory of rational numbers and the
textbook must support teachers in this
endeavour by including experiences
needed to understand rational
numbers in the textbook. Tasks of
varied nature are necessary to provide
an opportunity to students to explore
and understand each sub-construct of
rational numbers.
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A Study on Anxiety in Upper Primary School Students

in learning Mathematics

Kanamarlapudi Venkateswarlu®

Abstract

This study was conducted to find out anxiety in learning mathematics by upper
primary school students of Prakasam district in Andhra Pradesh. The investigators
adopted normative survey method for the study. A sample of 200 students from
upper primary schools was selected by Systematic Random Sampling Technique.
Anxiety tool was used for the study. For the analysis of data, descriptive statistics,
like mean, standard deviation and ‘t’ test were employed. The findings revealed
that a significant difference was found in anxiety in learning mathematics.

INTRODUCTION

In this technological era, education
is considered as the first step for
every human activity. It plays an
essential role in the development of
human capital and is linked with an
individual’s well-being, and provides
him/her with opportunities for a
better living. Academic achievement is
considered essential in this age of rapid
change in competitions. There are
certain factors, which affect students’
anxiety in learning mathematics.

ANXIETY

An uncomfortable feeling of nervousness
or worry about something that is
happening or might happen in future.

STATEMENT OF THE PROBLEM

A study on anxiety faced by Class VII
students in learning mathematics

NEED OF THE STUDY

Without numerical and mathematical
evidence, we cannot decide
numerous issues in our day-to-day
life. Mathematics is the study of

* Associate Professor, Department of Post-graduate Education Research Centre, RVRR College of
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abstractions and their relationships, in
which the only technique of reasoning
that may be used to confirm any
relationship between one abstraction
and another is ‘deductive reasoning’.

The place of mathematics in
modern education must be determined
by an analysis of the culture of
civilisation of the modern society.
The Kothari Commission report
(1964-66) points out that the study of
mathematics plays a prominent role
in modern education. It says, “One
of the outstanding characteristics
of scientific culture is qualification.”
Mathematics, therefore, assumes
a prominent position in modern
education. Mathematics education
in schools is emphasised more as
it improves concept development,
fosters higher cognitive abilities
and skills.

Arithemetic includes the study of
whole numbers, fractions, decimals,
and operations of addition, subtraction,
multiplication and division.

Arithmetic ability is used in
everyday situations of our life.
Hence, it is important in learning
mathematics. When arithmetic ability
is there, students’ achievement
will be good. When achievement in
mathematics is good, they can go for
higher studies easily.

SCOPE OF THE STUDY

The present study focuses on anxiety
faced by Class VII students in learning
mathematics. A sample of 200 Class
VII students was selected. Variables,
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such as gender, locality, management
and medium of instruction were taken
into account to conduct the study
in schools in Prakasam district of
Andhra Pradesh.

OBJECTIVES OF THE STUDY

The objectives of the study are
as follows:

(1) find out the anxiety faced by
upper primary school students
in learning mathematics

(2) find out the anxiety in learning

mathematics by upper primary

boy and girl students

(3) find out the anxiety faced by

rural and urban upper primary

school students in learning the

subject

find out the anxiety faced by
government and private upper
primary school students in
learning mathematics

(5) find out the anxiety in learning
mathematics by Telugu and
English-medium upper primary
school students

REVIEW OF RELATED LITARATURE

Researchers found there were many
factors that influenced poor learning in
mathematics. Rastogi found that one of
the important causes of backwardness
in mathematics was the poor command
over basic arithmetic skills. Attitudes
were closely linked with achievement.
When command over basic arithmetic
skills improved, attitude towards
mathematics became more favourable
and achievement in the subject
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increased. It was also found that there
was no significant sex difference in
either attitude towards mathematics
or achievement in the subject.

M. Chitkaram found that boys and
girls of superior ability did not show
significant difference between mean
score on achievement in mathematics.
Girls of average ability scored
significantly higher in mathematics
than boys.

Sunil Kumar found that the mean
scores of urban students have been
better than that of rural students. It
was also found that OBC students
got better achievement scores than
SC/ST students.

P. Nirmala found that many factors
influenced the academic achievement
of students in mathematics at the
higher secondary school level.

In the present study, it is observed
that mathematics information
processing skill, decision making skill
and attitude towards the subject have
made a significant contribution towards
academic achievement in it.

MEeTHOD OF RESEARCH

The study involves normative survey
method. The investigator selected this
method because it is only status study.

VARIABLES OF THE STUDY

The variables considered for the study,
are as follows:
(1) boys versus girls in upper
primary schools
(2) rural versus urban upper
primary school students

(3) private versus government
upper primary school students

(4) English versus Telugu-medium
upper primary school students

HYPOTHESES OF THE STUDY

Upper primary school students do
not possess high anxiety in learning
mathematics.

Hypothesis 1a: There is no significant
difference in anxiety in learning
mathematics between boys and girls
of upper primary schools.

Hypothesis 1b: There is no significant
difference in anxiety in learning
mathematics between rural and urban
upper primary school students.

Hypothesis 1c: There is no significant
difference in anxiety in learning
mathematics between government
and private upper primary school
students.

Hypothesis 1d: There is no significant
difference in anxiety in learning
mathematics between Telugu and
English-medium upper primary school
students.

SAMPLE OF THE STUDY

After a detailed study of all sampling
methods and considering the variables
selected for the research work, stratified
sampling method was found suitable.
In stratified sampling, the researcher
has a greater control over sample
selection and use.

Two hundred students of Class VII
of upper primary school were selected
for the study.
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TooLs OF THE STUDY

The selection of suitable tools for
conducting the study is important.
For conducting a research in any
field, we need good research tools for
the measurement of the aspects to be
studied. Self-made anxiety tool has
been used for the study.

ANALYSIS OF THE DATA

The data collected through the use
of tools need to be organised, edited,
classified and tabulated before
analysis and interpretation to get
generalisations and draw conclusions.

The aspects of anxiety will be
analysed individually. The hypotheses
framed for the study will be tested
statistically and accepted or rejected
accordingly. Statistical procedures,
like mean, Standard Deviation (S.D.),
critical ratio, chi-square test will be
used to analyse the data.

Discussions AND CONCLUSIONS

(1) The upper primary school
students face anxiety in learning
mathematics (Table 1.1).

The education system is giving
more importance to enrich children’s
knowledge but is ignoring anxiety
among students. Even parents lay
more importance to educate their
children but ignore anxiety among
them. Over-ambition is forced by
parents on students, which causes
anxiety. This is not a correct situation
in the education system. Parents and
teachers must work to reduce anxiety
level in students. It is only then that
the students will achieve good results
and positions.

Table 1.1
Sample | Sample size | Mean | S.D.
Whole 200 38.5 6.5

(2) There is no significant difference
in anxiety in learning mathematics
in boy and girl students of upper
primary school (Table 1.2).

The study revealed that there is
a slight difference among boy and
girl students as regards to anxiety
in learning mathematics. Girls have
high level of anxiety in learning
mathematics than boys. As girls face

Table 1.2
. Sample Difference
Variable . Mean | S.D. S.E.D C.R.
size between means

Upper primaty 100 | 42.96 | 8.18
school boys ’ ’ Lo L6 0.70"

e iy 100 | 44.16 | 8.71

school girls ’ ’

* Not significant at 0.05 level

58

The Primary Teacher : January 2016



physical and psychological problems,
it leads to development of anxiety
levels, thereby, making mathematics
learning difficult.

(3) There is no significant difference
in anxiety in learning mathematics
in rural and urban upper primary
school students (Table 1.3).

and private upper primary school

students (Table 1.4).

The study revealed that government
upper primary school students
possesed higher level of anxiety than
those studying in private school.
Special classes mould a child in every
aspect, paving the way for character

Table 1.3

. Semmite Difference C.R.

Variable . Mean | S.D. between S.E.D
stze Means

Rural upper primary 100 40.42 | 4.78 0.17*

school students : ’
- 0.18 1.04
Urban upper primary 100 4969 | 5.61

school students . :

#Not Significant at 0.05 level

Both rural and urban school
students possess the same level of
anxiety in learning mathematics as
they follow the same instructions.
Generally, rural students face high
anxiety in learning mathematics but
urban students also face the same
problem as they are not able to
concentrate in the subject.

(4) There is a significant difference
in the anxiety level in learning
mathematics between government

building. The classes are helpful to
students as they keep the children
away from stress, strain, fear, etc.
If the same training is provided to
government school students, it will
be helpful to them and build their
confidence, leading to successful
mathematics.

(5) There is a significant difference in
anxiety in learning mathematics in
English and Telugu-medium upper
primary school students (Table 1.5).

Table 1.4
Variable Sample | pean | s.D. Difference S.E.D CR.
size between means
Government upper
primary school 100 49.42 5.28
students 3.88 0.99 5.93
Rural upper primary | ;44 | 4354 | g.42
school students
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When maths is taught in the SuvccEsTiONS FOR FURTHER RESEARCH
regional language, Telugu, the
students can understand the theme
better compared to English-medium
secondary school students. The
medium of instruction is a major (2) Studies may be conducted to find out

(1) Studies may be taken up to identify
the other factors affecting interest
in mathematics.

problem for upper primary school the relationship between the anxiety
students in learning mathematics. of various management schools.
Table 1.5
Sample Difference
Variable . Mean S.D. between S.E.D C.R.
Size means

English-medium
upper primary 100 48.36 | 5.84
school students

7.8 1.32 2.12*
Telugu-medium

upper primary 100 45.56 | 7.31
school students

* Significant at 0.05 level
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Ramanujan through a Biopic

Varada Nikalje*

Say the words ‘mathematical genius’,
and the image that comes to the
mind is that of a person scribbling
apparently meaningless but complex
mathematical calculations all over a
blackboard. Such images reinforce
the idea that mathematics involves
long calculations, and that it is too
complex for ordinary mortals, and
that it is an abstract discipline not
connected with practical life — all of
which are untrue. As a well-known
mathematics professor puts it, “The
hope of improvement in mathematics
teaching, whether in schools or in
colleges, lies mainly in the possibility
of humanising it. It is worthwhile to
remember that our pupils are human
beings...to humanise the teaching of
mathematics means to present the
subject, so as to interpret its ideas and
doctrines, that they should appeal, not
merely to the logical faculty, but to the
power of interest of the human mind”.
(Keynes, 1912).

One laudable effort to humanise
mathematics and mathematicians is
the film, The Man who knew Infinity. A
British biographical film released in 2015,
it traces the life of Indian mathematical
genius Srinivasa Ramanujan from
childhood to his stay in England, and
his death at the age of 32.

Ramanujan was born on 22
December 1887. He was often on the
verge of starvation. He worked in lowly
jobs, where fortunately, his employers
noticed his skill in mathematics. He
was then given basic account work.
Ramnujan interacted with two college
students (who had rented a room in his
house) and absorbed all mathematical
concepts they knew. Gradually, he
began to write on mathematics, and
his impressed employers, sent him
with letters of introduction to various
professors in the field. A meeting
with V. Ramaswamy, founder of the
Indian Mathematical Society, proved
to be the turning point in his life.

* Associate Professor, Department of Elementary Education, NCERT



Correspondence with Professor G.H.
Hardy at the Cambridge University
followed, and the rest is history.

These details of Ramanujan’s
life indirectly throw light on how
the Indian society viewed him, and
the society’s attitude to geniuses, in
general. The film focuses on how the
prodigy struggled even as a child for
his daily bread, how he was ridiculed
by others, how his immersion in
mathematics made him fail in other
subjects, and how frequently he fell ill
due to poor nutrition.

Cultural differences are dealt
with great sensitivity in the film,
contributing to the larger concept of
humanity. Ramanujan was in England
at the time of World War -1, when food
was scarce and essential items were
rationed. His traditional upbringing
as a strict vegetarian compounded
his problems. The harsh winters
made him homesick. What added to
the feeling of alienation was that he
received no letter from his wife. We
later come to know that his mother
had hidden all the letters that he had
sent from England in a drawer — away
from his wife’s sight.

The relationship between
Ramanujan and his mentor Professor
G.H. Hardy is beautifully portrayed.
Despite their differences in nationality,
religion, culture, temperament and
even their approach to mathematics,
a deep and lasting bond was formed.
Hardy was an atheist, while Ramanujan
came from a religious background.
Hardy had crossed milestones

Ramanujan through a Biopic

in his career, Ramanujan was a
self-taught mathematical wizard.
Hardy believed in mathematical rigour
and the indisputable nature of proof,
Ramanujan had blinding flashes of
insight, in which he could ‘see’ proofs
of theorems. The ultimate insight of
course is Hardy’s, in discussing the
diamond in the rough.

There are memorable moments in
the film that tug one’s heart. When
Ramanujan sees the snowfall for the
first time in his life, looking upward
to allow snowflakes to drift on to his
face, when his wife finds his letters
and realises the machinations of her
mother-in-law, when Ramanujan
falls ill and begins to cough blood —
all these provide an emotional
contrast to the rational mind whose
fascinating theories inspired a number
of researches decades later. It is
heartbreaking to see that due to non-
access to knowledge of achievements in
the field of mathematics, Ramanuajn
spent months re-discovering already
established theorems.

It is no wonder that the film
took 10 years to be made. As with
all biographical films (biopics), the
challenge was that of authentic
portrayal. Since a biopic attempts
to tell a comprehensive narration of
a person’s life, or provide a concise
view of the historically important
years of his/her life, it should show
actual people whose actions and
views are documented and in public
domain. The Man who knew Infinity
succeeds in portraying a prodigy
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without undue sentimentality, with a
gentle understanding of Ramanujan’s
oscillation between the struggle for
existence and his love for mathematics.

More important is the attitude
towards mathematics through which
viewers retain that it can be learnt
by anyone and is accessible even to a
person from a ‘non-maths’ field. This
is a difficult impression to convey,
particularly because people, in
general, tend to think of mathematics
in relation to practical life only. The
National Curriculum Framework-
2005 states, ‘“The narrow aim of
school mathematics is to develop
useful capabilities, particularly those
relating to numeracy —numbers,
number operations, measurements,
decimals and percentages.” Yet,
the realm of mathematics is far
beyond this. Ultimately, the aim is “to
think and reason mathematically, to
pursue assumptions to their logical
conclusion and to handle abstraction”.
Ramanujan’s mind devoted itself
solely to mathematics, making
major contributions to mathematical
analysis, number theory and infinity.
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Ethnic prejudice, housing problems,
even failing health did not matter
to him.

The film brings out the almost
unbelievable achievement of a poor
Indian boy walking up the steps of
Cambridge University, where only
a privileged few were allowed in the
nineteenth century. On the 125%
birth anniversary of Ramanujan, the
Indian government declared that 22
December would be celebrated as
the National Mathematics Day every
year. This would certainly focus public
attention on the discipline and on the
mathematical genius. Nevertheless,
the fact remains that there are still a
number of children who for no fault of
theirs are denied access to education.
A matter of concern is the persistence
of perceptions that create conditions
of non-access to education, like
girls ‘cannot’ learn science; ‘inferior’
castes should not be given education;
differently abled children need ‘special’
education, and so on.

One cannot help but wonder how
many Ramanujans are amongst them.
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Mathematics Laboratory: A Link between Concrete and Abstract

A K. Wazalwar*

Mathematics occupies an important
place in the school curriculum. The
study of mathematics not only helps
in disciplining the mind but also acts
as a catalyst in developing the power
of thinking and reasoning, which is the
prime goal of every individual. It plays
an even greater role in technological
and scientific advancements of the
present day techno-savvy society.

Despite its acute necessity, the
largely deductive and abstract nature
of mathematics makes it appear a
dull and difficult subject. As a result,
most students lose interest in the
subject and avoid it. It is necessary
to remove this fear for mathematics
from the minds of students. They
need to be motivated. Their interest in
mathematics needs to be aroused and
nurtured. This needs to be done right
from the elementary stage of learning.

Abstract mathematical concepts
evolve from concrete concepts and
come through personal experiences.
The structure of modern mathematical

* Professor, Department of Education Kits, NCERT

theories rest on the basic and
elementary concepts derived from
personal experiences with concrete
objects. While analysing a mathematical
problem, it can be seen that its
comprehension and ultimate solution
hinges around the correct perception
of objects in the physical situation
involved in the problem.

Therefore, the journey towards
abstract ideas in mathematics can
begin only when something concrete
is put in the hands of students.
This will equip them with the basic
ideas of the concepts in a better
way. Thus, mathematics should
be learnt by doing rather than
simply by reading. This ‘doing’ of
mathematics requires a suitable place
for performing mathematical activities.
A well-equipped mathematics
laboratory is a suitable place for
the same.

A laboratory can instantly
motivate students and create an
environment for mathematics learning.



It can foster mathematical awareness,
skill-building and learning by
experiences in different branches
of mathematics, such as algebra,
geometry, mensuration, trigonometry,
calculus, coordinate geometry,
mechanics, etc. This is the place where
students can learn certain concepts
using concrete objects.

They can verify many mathematical
facts and properties using models,
measurements and other activities.
A mathematics laboratory enables
a student to verify or discover some
geometric properties, using models,
measurements, paper cutting, paper
folding, etc. It can help the student
use different tables and ready
reckoners in solving some problems.
The students can listen to or view
certain audio-video cassettes and
CDs related to different mathematical
concepts. For example, the importance
of different congruence criteria of
triangles can be made known to the
students of upper primary classes
by using different modes of handling
concrete objects. One student can
be asked to draw a triangle. Then,
he/she tells other students about the
elements of the triangle drawn. The
other students should draw triangles,
which are exactly the same as this
triangle (i.e., a congruent triangle).
The original triangle will not be shown
to the other students. Suppose,
he/she first tells them only the
length of one side of the triangle.
Accordingly, the other students will
try to draw triangles only with the
length of the side told to them. The
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triangles drawn by the other students
may not match with the original one.
The first student, then, tells them
about the length of other side of the
triangle. The game continues till all
students are able to draw the triangle
similar to the one drawn by the first
student. At some point of time, the
students realise that either three
or two sides and the included angle
between them, and so on, need to be
given to them to get an exact copy of
the original triangle. The students
understand the importance of the
SSS (side-side-side), SAS (side-angle-
side), ASA (angle-side-angle) and RHS
(right angle-hypotenuse-side) criteria.
To perform this activity, the students
can use papers kept in the lab or cut
triangles with the help of scissors or
cutters. They can also make use of
Geo-Gebra software available on the
computer in the lab. The lab, then,
becomes a discussion room because
of discussion on triangles drawn by
the students at every stage of this
game. Thus, the available material in
the lab can be used to play games and
do mathematical activities that helps
in understanding different concepts
through exploration.

The teacher may encourage the
students to prepare similar models or
charts using material, like thermocol,
cardboard, etc., in the laboratory. The
laboratory can also act as a forum for
teachers to discuss and deliberate on
some important mathematical issues
and problems of the day. Using the
laboratory equipment, the teachers
can together device some games or
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activities or strategies to improve
the understanding of mathematics
in students.

A teacher can explain certain
concepts using computers and
calculators in the lab. Integrated
projects that include other subjects,
like science, social science, language
etc., can be also thought of. Integrated
projects help students to see a link
of mathematics with other subjects,
resulting in a better understanding of
mathematics. Mathematics lab may
not merely be restricted to mathematics
teachers but can be of use to teachers
of other subjects as well. They should
also come and discuss integrating
ideas of their respective subjects
with mathematics.

The teachers and the students will
be able to consult relevant reference
books, journals, etc., in mathematics
that are available in the laboratory.
The students may be inspired by
the works of great mathematicians
through their pictures and information

about them in the lab. The information
about mathematicians (including
Indians) may focus mainly on their
works and struggles.

The students should be encouraged
to use the materials kept in the lab and
asked to present their observations
about relevant concepts using those
materials. A discussion among
students about the presentations of
their peers should also be encouraged.
Arguments and counter-arguments
may be encouraged. This will deepen
the understanding of mathematics
among the students and teachers.
Based on these discussions, the
students may be encouraged to
improve the materials kept in the
laboratory that would help in better
understanding of the subject.

Thus, a mathematics lab can
induce learners to handle concrete
mathematical objects in a variety
of ways, and gradually, lead them
to handle the abstractions in
mathematics.
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ABOUT THE AUTHOR

Alex Bellos is a British writer and
broadcaster. He has a degree in
mathematics and philosophy from the
University of Oxford, and is currently a
curator at the Museum of Science. He
has authored books on mathematics,
and also has an online coloumn in the
Gaurdian. The book, Alex’s Adventures
in Numberland, is a bestseller, which
was first published in 2010. It has
been reprinted and translated into
20 languages.

REVIEW

Mathematics is a subject that is either
dreaded or loved. In most students,
a phobia or aversion or complete
disinterest sets in early, with a rare
chance of the attitude changing in
later years. But there are also those
who love the subject, and students
who declare it as their favourite
subject are the ones who can treat
each problem as a puzzle, a challenge
— solving it by applying the correct
method, the exhilaration pushing
them to take up bigger challenges.

Sadly though, neither type of
student has been shown the fascinating
side of the math world.

Ours is a result-oriented society.
Of all disciplines taught in schools,
mathematics lends itself to be a
‘scoring’ subject, where the correct
application of a formulae can ensure
100 per cent marks. Eventually, the
approach of teaching and learning
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the subject has become restricted
to mastering formula and applying
them appropriately. Both teachers
and students rarely pause to question,
wonder and go beyond textbooks.

Bellos seeks to reconnect us with
numbers around us. He decides to
visit the world of maths, ‘Numberland’,
as he terms it. As an adult, he can
wander with a mind free of exam stress
and relearn school mathematics with
a fresh perspective and curiosity.
Through anecdotes, he covers
topics of school levels (Class V-XII),
including arithmetic, algebra, geometry
and statistics, presenting them in
12 chapters. The first chapter is
interestingly labelled as Chapter Zero,
since the topic discussed there is
pre-mathematics, mainly about how
numbers emerged. Chapters 1 to 11
take us away from the drudgery of
problem-solving exercises to a world,
where familiar terms and theories
encountered in our texts are seen
with a different eye. The Pythagoras
Theorem, for instance, is revealed to be
more than just a relationship between
squares on the sides of a right-angled
triangle. The area of a semicircle on the
hypotenuse, for example, is equal to
the sum of the areas of the semicircles
on the other two sides. Amazingly, it
holds good for any shape (regular or
irregular) drawn on the three sides.

Bellos was curious about how
different cultures and even religions
approached mathematics, and how
they helped shape it. He visits India,

Alex's Adventures in Numberland

the land that gave the world ‘zero’,
and learns about Vedic mathematics’
among many other things. He explores
Japan’s love of abacus, origami and
Sudoku. He tests his knowledge of
probability at a Casino in Reno and
attends the Mental Calculations World
Cup in Germany. He travels around
the globe, gaining a deeper insight as
he moves on, and shares all of them
in the book, weaving mathematical
concepts with geography, culture,
history and religion.

In his introduction to the book,
he says it is aimed at the reader with
no mathematical knowledge. This
statement should not be interpreted
to mean that it covers only anecdotes
and trivia. On the contrary, it explains
in detail proofs and explanations of all
topics covered (several proofs of the
Pythagoras Theorem are presented).
We are introduced to mathematicians,
their lives and works, their proofs
and paradoxes. Concepts unheard
of in textbooks are also discussed.
Still, a person with no mathematical
knowledge will not find the book
tedious. The engaging style of the
author and the stories presented will
surely draw the reader deeper into
the Numberland, where he/she can
discover for himself/herself that maths
need not be boring.

How is this book an asset if
maintained in a school library? To
do well in a subject, it is important
to have an interest in it. This fact
holds good both for teachers and the
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taught. A well-structured syllabus can
provide students with a strong grasp of
the fundamentals of critical thinking
and problem-solving, but that is not
enough. Educators need to realise that
mathematics is not just about correct
answers or derivations. If the teacher
can understand and appreciate the
complexity and beauty of the subject,
he/she can pass on this zeal to the
students, bringing out their ability to
perceive and analyse. As each topic is
taught in a class, a brief discussion on
its real world application can make a
huge difference to the level of interest
generated. The Fibonacci Series, for
example, is not just a sequence of
numbers. It is abundantly seen in
nature, in both the plant and the
animal world. Origami is so much
more than precise folding of paper. It
has applications in robotics, creating
heart stents and designing solar
panels for satellites.

The book has around 400 pages
and is well-structured. The content
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page includes a brief description of
each chapter along with the page
numbers. An introduction by the
author is followed by 12 chapters. Each
chapter is self-contained, meaning a
topic is covered in its entirety with
no continuing link from the previous
chapter. This makes one free to choose
and read the chapters in any order.
Every idea presented comes with
diagrams. A 16-page attachment in the
centre of the book features coloured
photographs of the places and people
the author had visited during his
travels. Detailed notes and appendices,
a glossary of the mathematical terms
used and an exhaustive index appear
on the rear of the book.

To many students, mathematics
has a stigma of being difficult and
boring. Many teachers are of the
opinion that it is a tedious subject to be
taught. Bellos dispels both the myths
and proves that it is a subject that can
be taught without being intimidating.
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Dip You Know

International Mathematical Olympiad (IMO)

Ridhi Sharma*

Educational olympiads are organised
across the world with an aim to bring
forth the most gifted minds together
to compete in various disciplines.
Brilliant students are identified through
regional and national competitions,
and those who make it to the top are
invited for a world-level competition.

One such unique olympiad is the
International Mathematical Olympiad
(IMO). It is the World Championship
Mathematics Competition for high
school students organised annually.
The first IMO was held in Romania in
1959, with only seven participating
countries. Since then, it has expanded,
and today, about 100 countries
participate in the anuual contest.

Logo of the IMO
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In India, the initial phase of the
Mathematics Olympiad is conducted
through the Regional Mathematical
Olympiad (RMO) at 25 centres.
An examination for aspiring
mathematicians of higher secondary
level is held. It consists of six questions,
which are to be solved in three hours.
Thirty students are shortlisted from
each centre. These 750 students attend
the Indian National Mathematical
Olympiad (INMO), which is conducted
under the aegis of the National Board
of Higher Mathematics (NBHM), in
collaboration with the Homi Bhabha
Centre for Science Education, which
is the nodal centre. Of these 750
students, 30 are shortlisted to attend
a one-month training programme at
the Homi Bhabha Centre for Science
Education, Mumbai. and then, six
students are shortlisted on the basis
of a variety of selection assessments.
The programme aims at promoting
excellence in mathematics among
pre-university students.









The last question triggered further
questions. “How can one make the
numbers movable to introduce fun
element into the task?” There were
many suggestions about it. Finally,
circular plastic counters (which are
used in playing ludo or board games)
were chosen. It was also decided that
each participant teacher would create
his/her own number counters for the
task by writing the number counter for
the task and write from numbers 1 to
9 on the counters. Afterwards, it was
also worked out how the activities for
exploration would be taken up further.

On the scheduled day, an the
interaction with the teachers of classes
I and II started. Each teacher was
provided with 10 plastic counters
and asked to write numbers 1 to 9 on
them (leaving one counter blank for
later use). Then, the picture as shown
below was drawn on the board and
the teacher participants were asked
to draw the same on a sheet of paper.

Once this was done, the group was
ready for exploration. The exploration
task was announced — place the
numbers (written on the counters)
in such a way on this figure that the
sum of each side is 9. A remark was
overheard “Oh! It seems easy!” But
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when each one started moving around
the counters (with numbers written on
them), the fun began. It was observed
that most of the teachers were trying
different positions of numbers and
adding them to check whether the
sum was 9 or not. Remarks, like “does
this task have a solution?”, were also
heard. Interestingly, not only the
participant teachers were exploring
and making their own strategies but
also commenting on the strategies of
other participants. However, some
teachers were able to find a solution.
But there were some who were still
trying. The discussion on the solution
started with one teacher writing the
solution on the board.

In response to the question “how
did you get to the solutions? Please
recall”. The teachers came up with
their exploration efforts and explained
different permutation combination they
had tried to get the solution. It was
interesting to note their enthusiasm
for exploration. It was obvious that
they were ready for more exploration
and the next assignment was — “can
you rearrange these numbers in such
a way that sum of each side is 11? The
exploration about single-digit numbers
and their addition had begun in the
real sense.
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Later, the teachers expressed that
they had understood what exploration
was all about. The fun, challenge
and joy of discovery that they had
experienced enhanced their learning
and insight about single-digit addition.

I request the readers to involve
themselves into exploration activity

Exploring Number Addition with Teachers

and try to find out how to arrange
numbers 1 to 6 in the figure given in
the article in such a manner so that
the sum of numbers on each side
is 12.

Do write to us about your
experiences of exploration about
numbers.
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