
OpenLearn Works

TI-AIE

Using visualisation: algebraic
identities



This publication forms part of the Open University module [module code and title]. [The complete list of
texts which make up this module can be found at the back (where applicable)]. Details of this and other
Open University modules can be obtained from the Student Registration and Enquiry Service, The Open
University, PO Box 197, Milton Keynes MK7 6BJ, United Kingdom (tel. +44 (0)845 300 60 90; email
general-enquiries@open.ac.uk).

Alternatively, you may visit the Open University website at www.open.ac.uk where you can learn more
about the wide range of modules and packs offered at all levels by The Open University.

To purchase a selection of Open University materials visit www.ouw.co.uk, or contact Open University
Worldwide, Walton Hall, Milton Keynes MK7 6AA, United Kingdom for a catalogue (tel. +44 (0) 1908
274066; fax +44 (0)1908 858787; email ouw-customer-services@open.ac.uk).

The Open University,

Walton Hall, Milton Keynes

MK7 6AA

First published 200X. [Second edition 200Y. Third edition ....] [Reprinted 200Z]

Copyright © 200X, 200Y The Open University

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system,
transmitted or utilised in any form or by any means, electronic, mechanical, photocopying, recording or
otherwise, without written permission from the publisher or a licence from the Copyright Licensing
Agency Ltd. Details of such licences (for reprographic reproduction) may be obtained from the Copyright
Licensing Agency Ltd, Saffron House, 6–10 Kirby Street, London EC1N 8TS (website www.cla.co.uk).

Open University materials may also be made available in electronic formats for use by students of the
University. All rights, including copyright and related rights and database rights, in electronic materials
and their contents are owned by or licensed to The Open University, or otherwise used by The Open
University as permitted by applicable law.

In using electronic materials and their contents you agree that your use will be solely for the purposes of
following an Open University course of study or otherwise as licensed by The Open University or its
assigns.

Except as permitted above you undertake not to copy, store in any medium (including electronic storage
or use in a website), distribute, transmit or retransmit, broadcast, modify or show in public such electronic
materials in whole or in part without the prior written consent of The Open University or in accordance
with the Copyright, Designs and Patents Act 1988.

Edited and designed by The Open University.

Typeset by [name and address of typesetter if applicable or The Open University].

Printed and bound in the United Kingdom by [name and address of printer].

ISBN XXX X XXXX XXXX X

X.X

2 of 7 Wednesday 27 May 2015



3 of 7 Wednesday 27 May 2015



Contents
What this unit is about 5
What you can learn in this unit 5
1 Learning through memorisation 5

4 of 7 Wednesday 27 May 2015



What this unit is about
Algebraic identities play an important role in the mathematics curriculum and in
mathematics in general. In Class IX in the Indian secondary school curriculum, eight types
of identities are used when solving equations and polynomials. Knowing and recognising
these identities helps students to learn mathematical procedures. It will also enable them
to develop fluency when applying these procedures in algebraic manipulations and
problem solving. In order to use the power of identities fully, it is important to be able to
spot variations in the algebraic identities. The main issue when learning and applying
identities is that, for most students, the work is purely a question of memorising and
regurgitating them.
This unit will explore some different approaches using visual representation that you can
use with your students to help them learn algebraic identities. These approaches rely less
on memorisation and instead build on understanding the concepts of identities.

What you can learn in this unit

l How to use images to help your students explore and discover how identities are
formed.

l Some ideas on how to use and apply identities without having to rely on memory.

l How to adjust existing tasks to allow your students to focus on the process of doing
mathematics.

This unit links to the teaching requirements of the NCF (2005) and NCFTE (2009) outlined
in Resource 1.

1 Learning through memorisation
Learning through memorisation, or rote learning, is a learning technique based on
repetition.
There are several arguments in favour of this learning approach: one is that having a rapid
recall of certain facts in mathematics is necessary to become fluent in other mathematics
topics.
Many students are encouraged to learn their ‘times tables’ by rote. This is so that when
they are solving problems they do not spend too much time and effort working out
relatively simple calculations such as 6 x 7 – especially when they have no access to
calculators. Knowing times tables by heart also gives them a better number sense; for
example, of the numbers’ magnitude, of how numbers are related or of multiples and
fractions. Similar arguments could be used for learning algebraic identities through
memorisation.
However, there are also many counter-arguments to using memorisation as a learning
technique (De Morgan, 1865; Marton and Booth, 1997). One is about accessibility; not all
students benefit from memorisation due to their poor school attendance, their lack of time
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or opportunity for the required practice, or just their poor recall. Students with special
educational needs such as dyslexia, for example, are enormously disadvantaged.
Another argument concerns the kind of learning that memorisation affords. Memorisation
does not focus on comprehension or building understanding; nor does it support any
exploration of what concepts could mean, or how they are connected to other areas of
mathematics. It focuses on memorising and accurate reproduction, which can become
problematic when studying more complex aspects of a subject (such as formulae and
algorithms) that entail many steps. Memorisation does not lead to understanding of
meaning, which means that elements get missed out, details get muddled up, stress
increases and exams can be failed.
The learning experience when using memorisation is often not exciting; it can even be
considered boring because of its repetitive nature and lack of focus on understanding and
making connections. Students mechanically ‘go through’ the exercises, engaging their
brains as little as possible. This is problematic for all students, including high achievers.
Boredom when learning mathematics, little demand for thinking and a lack of opportunity
to work on making connections and giving meaning to mathematics makes it hard for
learners to understand and enjoy the subject.

1 Learning through memorisation

6 of 7 Wednesday 27 May 2015



1 Learning through memorisation

7 of 7 Wednesday 27 May 2015


