
supplemented this with a game where one pupil
had to transform a shape in two steps and then
their partner had to work out one transformation
to connect the two shapes. In fact they found this
quite difficult and ended up working together.
Again, the plenary showed that everyone had been
able to change two transformations into just one.

This emphasised the need for glides as the table
could not be completed without them. At the end
of the sequence of lessons the concept of a group
was introduced (see box at the top of next column)
and it was shown that glides were needed for
completeness. We would not want to argue that
pupils now had a perfect understanding about
groups from this activity, but we had introduced a
certain amount of rigour into the pentominoes
problem. We had shown that a shape might be
considered as different if it could not be mapped
onto another by a single transformation and,
moreover, if a shape is reproduced in any orienta-
tion on the plane that we only needed one transfor-
mation to demonstrate congruency.

Jeremy Burke works at King’s College London,
where Sheara Cowen is studying for a BSc in
Mathematics and Education. Saínza Fernandez
teaches at Latymer School, London, and Maria
Wesslén is studying for a PhD in Mathematics at
Rogers University, Toronto.
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A reminder about
mathematical groups
A group is a collection of mathematical objects
(eg transformations or integers) together with a
way of combining them (eg doing two transfor-
mations one after another, or adding two
numbers) which obeys the following rules:
1 There is an identity object (a ‘do nothing’

object) which when combined with other
objects doesn’t change them (eg the rotation
through 0°, or the addition of the integer 0).

2 When combining two objects, the resulting
combination can be replaced by a single object
from the collection (eg two translations makes
another translation, or 5 + 3 can be replaced
by 8). This property is called closure.

3 Every object has an inverse; ie there is a way
to ‘undo’ every object (eg translating the
opposite way will ‘undo’ a translation, or
adding –3 will ‘undo’ adding 3).

4 Combining three objects gives the same result
whether starting by combining the first two
or the last two; ie (2 + 6) + 1 = 2 + (6 + 1).
This is called associativity.

Notes

1 This Geometer’s
Sketchpad program is
available at
www.atm.org.uk/mt/

2 This worksheet is 
available at
www.atm.org.uk/mt/

Reference

Wesslén, M. and
Fernandez, S. (2005)
Transformation
Geometry, MT191, June,
27-29.

Followed Reflection Rotation Translation Glide
by...

Reflection

Rotation

Translation

Glide

Find one translation to replace any two.
In some boxes there may be more than one answer, so you can say why that is.

ffigure 4

New journal – new software
We are writing to MT to welcome the new-look
MT incorporating Micromath, with its appro-
priate front cover showing two students doing
maths with IT (MT194). The program they are
using is ‘Colour grids’, one of ATM’s programs
on the Interactive Mathematics CDROM. At this
year’s ATM conference a new CDROM will be
launched: Geometry Interactive. This will include
an improved and expanded version of ‘Colour
grids’ together with a companion program
providing a large number of problems for pupils
to solve by colouring the grid. There will also be
six other programs on the CDROM, which will
cost £50, including a site licence.

The program ‘Number grids’, also on
Interactive Mathematics can be used to help solve
Geoff Dunn’s tease on page 18 of MT194.

Keep checking the ATM website for more
news of Geometry Interactive, including possible
free downloads, and also for lesson ideas using
all of ATM’s software.

Derek and Barbara Ball
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