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Graphic calculators are now widely used in upper
secondary mathematics classrooms, and use has
been reparted with younger secondary pupils as
well as older primary children [1.2]. However
little work appears o have been direcied at
assessing the potential of these machines with
children at Key Srage 1 or early Key Stage 2. One
reason may be that many of the funcions
available o the wsers of such machines are
clearly not these normally associated with this
age range. However, this genre of caloulator
possesses qualities that could enable younger
pupils to develop their skills. concepts and

knowledge.

What then might these gualities be? Most would
seem (o stem from the large graphic calculator
sereent. This allows the pupil 1w see both the
expression and the result at the same time, as
well as the ability to view up o 4 such
calculations on one screen.
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This opens the possibility of children predicting
answers, exploring patterns o answers, and
reviewing their answers. In undertaking such
activity puplls may well engage in a range of
process skills, develop thelr mental skills and
appreciate the value of errors, whilst at the same
tirne they are leaming basic number facts,

The work in the classroom

The work reported here was undertaken with a
group of ¢ Year 2 and 3 children. A quick game
of “bear the caleulator, with some children using
these ‘rew' machines and others working in their
heads to provide answers for “easy” table facts,
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gave opporunities for the children o become
familiar with the calculator. As the children had
shown a good knowledge of the table facts within
the 2 and 5 times tables, this was used as the fiest
starting point. The children started by entering 5
times and 2 times table lacs, and  were
encouraged 1o examine the answers for any
possible patterns. Within the 5 dmes table in
particular, almost all the children noticed the O
followed by 5 pattern, and were able to predic
ahead. This process appears 1o be encouraged by
the ability 1o see a list of answers on the screen,
and at the wuch of a button o continue the
sequence of expressions and answerss. This desire
to go on meant that all the children chose to
extend beyand 10 % 5, many up o 30 % 5 and
beyond. They were pleased that the pattern
continued bevond the table facts they knew, and
they appeared confident with the larger number
invelved, In particelar, many of the children
articulated the patterns as “it's always adding
five®, hence reinforcing the idea of muliiplication
a5 repeated addition.

One child brought over her calculator showing
30 % 5 = 150, clearly pleased 10 have reached so
far. She was then asked to put 3 x 5 on the
machine, so that both expressions were visible at
the same time. In discussions she was able o
point out the simifarities between the two, in
particular the recognition that the same starting
digits in the expression, in this case 3 and 5, give
the same starting digits in the answer, This would
have been much more difficult w reflect upon
using the conventional one line caloelator. When
300 % 5 was entered, she was able wo predic thar
the answer would start with 15, even though she
was unsure as to the exact answer.

The children were then asked to explore the 11
times table, as most of them had not seen this
table before and would therefore be unaware of
peossible patterns in the answers. All the children
were able 1o spot and predict the patterns in the
carly stages. in most cases by looking down the
digits of the answers they could see on the



screen, and then looking across 1o the numbers
i the expression.
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The children tended o lose the pattern at
19 = 11, but re-established it when they noticed
the digit patterns with later multiples:

12*1 1=
132,

13*11=
143,

14*11=
154,

Seeing the products on the screen enabled them
to mowve down the digits and rmake prediciions,
One boy predicied that 19 x 11 would be 210,
clearly using the result

10 11 = 110, but when looking at the digit patterns
1E=x11=198

19x 11 =209

he was able to see that he bad made a mistake.

Two children decided 1o explore larger multiples
of 11, in particular 20, 30, 40, etc. Again they
were encouraged (o enter each of these together
with the related single digit multipticr, and to
discuss the patterns.
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One of the children was unsure how to say 880,
and much discossion followed. This opponuenity
to leok at large numbers and ideas of place value
was extended further by looking a1 numbers like
BE&O, 8800, 8080, and artempting to say them and
give meaning io them, A1 this polnt we returned
to the eariter problem, and putting the following
omn the screen, asked lor predictions.
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One child said he thonght it would be & thowsand
& hundred and 80, but he wrote down 80080,
Completion of the operatton on the caloulator
allowed hine 1o see the correcl answer, and more
discussion follovwed.

These children now needed w0 consolidate their
learning in this area with other activities such as
building these numbers in base 10 apparatus,
using arrow cards, eic. The work on graphic
calculators provided a different” approach o

such conceps.

Other  children  explored in different  ways;
sometimes errors led them to new starting points.
One child [or example, when attempting 1o enter
4 % &, in fact entered 4 % 96, which led her o
explore the 96 tmes tablel Other children asked
how much the calculaiors cost {parents beware!)
and worked out the cost of the cass set. Some of
the greatest interest was generated by Katie,
who, alter multiplying two very large numbers
together and seeing the result, decided she had
invented a new number!

Written recording was not imposed on the
children, and at first children were happy not to
recond. Later however, children realised that the
waork was lost omee it ‘left” the sereen, and when
given paper, they chose to record. The idea of
recording thus came from the children, but it did
not appear to interfere with the memal processes
they were engaged in.

Allowing a reasomable amount of free exploration
did mean that the children sometimes mowved
away from the main focus, bur againsi thar the
children showed great interest and enthusiasm,
which contineed even into assembly.

From this brief session of work, it does seem the
graphic calculators have indeed something 1o
offer the younger pupil, and that further
exploration is called for.
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