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introduction

background
Identities, Pythagorean Theorem and
Linear equations in one variable are
taught in 3 different chapters in grade 8
but problems that integrate all 3 are
missing.
This study aspires to see how students
respond to problems that involve
combining concepts from different
topics.

NAS 2021

3 strands to be achieved through Math
education as stated in NAS 2021:
1. Application of concepts in
straightforward problems,
2. Analysing, interpreting, connecting
the dots, integrating different pieces of
information for problem solving, and
3. Creative skills like generalisation,
handling complex information and
intelligent manipulations in problem
solving.

NCF 2005

Why this study?
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8th Grade

Sample problems
Brahmagupta’s triplets
a) Use Brahmagupta’s expressions:
a2 + b2,
a2 - b2,
2ab
to generate Pythagorean Triplets (PT).
b) Find the value of a & b that would
generate that PT (57, 176, 185).
Deeper understanding
c) In how many ways can you write 35 as
a difference of two squares?
d) When we add two numbers in the PT
generated using the above expressions,
we get a perfect square. Why?
Geometry+algebra in Lilavati

e) Find length of the altitude to the base
14 in triangle whose sides are 13, 14 15.

Word problems in Lilavati
f) A lotus stood straight 52 feet above the
bottom of a pond. When the wind blew,
the tip of the lotus submerged in water at
a distance of 48 feet from the original
position. What was the depth of the
water?
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Qualitative analyses
●

●

●
●
●
●

Knowing the three algebraic identities did not ensure that
students were able to get its deeper understanding &
application.
The element of exploration, observing patterns in PT was
highly rewarding both in terms of achieving Strands 2&3
of NAS 2021 as well as making Math more enjoyable.
Problems that demanded ‘reverse thinking’ encouraged students to develop heuristics and problem
solving strategies.
Students were able to construct knowledge required to solve linear equations in two variables that they
would be otherwise taught in grade 10.
Problems from Indic Knowledge Systems (IKS) that involved algebraic treatment to geometry problems
was challenging to many but given a rough figure, some were able to solve it using heuristics.
Word problems from Lilavati were the most challenging to students as they had to visualise and create a
rough figure before forming equations and solving them. These problems demand the highest skills
mentioned in the Revised Bloom’s Taxonomy.
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Quantitative analyses
Table #1
●
●
●

No outliers
Love for Math was
independent of scores
Distribution of students
is not skewed

Table #2

Significant difference at 5% significance
level between: two groups, assignment
count, and 10% significance level in
their responsiveness.
Students who did well in assignments
did well in school and others though
motivated found it hard to achieve
strands 1 & 2 of NAS 2021.
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conclusions
1.

3.
4.

DO YOU HAVE ANY QUESTIONS?
vinay.cvv200153@cvv.ac.in
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2.

Students learn identities but the deeper understanding
and application is often shallow. There’s a need to
assess this gap in understanding.
Exploration of Triplets can help bridge the gap in
understanding algebraic concepts and symbolism. It also
motivated students to explore and thereby achieve the
Strands #2 & #3 of NAS 2021.
HOTS like reverse thinking could be achieved using the
topic of Pythagorean Triplets.
Word problems from IKS give opportunities to integrate
various topics like Pythagorean Theorem, Linear
Equations in one variable and Algebraic Identities.
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