Shopping with Spreadsheeits

Stephanie Prestage and Pat Perks
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pracice for. Additionally it seemed 10 offer attrib-
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By asking people to work in pairs we not only
hoped to follow the working used. but abo to
consider what aspeas of mathematical communi-
caiipn were part of the process of finding a sofution.

with the adults, each group was asked io keep
notes as they were working on the reasons for
their chosen methods of working and decisions
abomt thelr search for selwtions. We also made
notes of the conversations that we overheard of
joined in with. We observed the children working
in pairs on the problem, recorded their disoussions
and kept notes on what pumbers they chose w0
display on the screen. {The observer was weated as
and acted as a teacher during the time the pairs
worked on the problem.} We found strong parallels
between the pesponses of the three groups. Many of
the approaches were similar, as were the sell-
nposed testrictions. The adults were able o
ariculate more clearly their jusifications for thedr
chotces, but the children used the context quite
clearly 1o explain why they made their decisions.
All three stramds of Mal were evident in the
processes the problem solvers used on their way
towards the solutions.

The role of the teacher was vital in maintaining the
possibilities within the problem. This sometimes
ok the form of being non-commintal, in order to
provoke the solvers imio making theis own
decisions, perhaps offering approval if the solvers
wished 10 1ake a risk, or. more problematically in
retrospect, oflering reasons 1o preserve the illusion
of the context, especially with the children. Many
questions were asked about the comtext of the
question. The cues given in the problem imposed
consteaims on the solver and allowed cerain
cheices 10 be made, For example, about the
problem,

wehtat kind of sodwsion {5 wanted? ... are they the amosmis
theat I wonld buy myself?

1o which came the reply, ©...you may decide.”

The Y6 pupils had similar kinds of questions and
comments and these provoked teacher ype
TESpOnSEs.

Puplis’ comument: Do § really have io have & loaves of
bread®

Observer's response; Well, suppese it's not yonr
shopping list,

Pupils’ comment: [don T like eqes.
Observers response: Do you ke cake? ..yow world
reed egas if yon warted o make @ cake.

Puplls’ comment: This cheese is very cheap,
Observer's response: Yes, its i special offer.

Pupils” comment: Are you really going fo spend £2 o0
chocolage?

Observers response: I'm buying them for o
dhiildren s party ...

Onher questions were asked, by both adubs and
children, about the nature of the selution.

Dy I lrave o buy them all? ?
Cawn [ have zeva?

The context of the problem appeared to remain
very imponant w0 most adult and child solvers,
Looking for real soluiions scts up beliels about the
1ypes of choices to be made about the mathematics?
For the Y4 pupils the observer/teacher colluded
with them o become an interpreter of the comext.
Was this done to keep them on task? Could they
have coped with making their own decisions about
the guestions they were asking or were most of
their energles focused oo understanding the newly
learned spreadsheet environmem? Or is the
seeming need for 2 reality, within 2 question tha
appears 1o be real-life, essential for maintaining the
momentum towands 8 mathematical solution?

As expected the spreadsheet provided a calculating
environment that allowed the user o play with
numbers. It provided access 1o the problem for
everyone, in a way that working with pendl and
paper does not appear o do.



1 found that it was vasier to sobve the probiem working on
tie soreent rather than wribbiing o bits of paper,

i was wice & bk away the smeber crunching dridgery
amd concerstrate an witar was happesing o the fofal.

Removing the focus from the calculations enabled
the sodvers 1o work mentally withouot the stress thar
this can sometimes cause. [t was dear that all the
solvers were involved in a ot of mental arithmeric,
estimating. approximating. rounding. using mul-
plication 1ables and fractions.

Whtat Frappens if F double all the quantifies?
1 fesined mvself checking all the totals mentally,
I meed amother 24 pence, becanse we "ve spent thal.

The main strategies for solutlon were trial and ezror
of trial and improve. (On the whole the adubis
invalred apologised for using this method: a few
tried 1o find an ahternative, ‘proper” method of
solution.) But other techniques emenged. such as
connections between the numbers, which began 1o
feed into the solvers” working.

Increasing beans by ome and decreasing egay by one would
rediece the roval Bl by 4p.

Eqas and beans together make $0p.

Another method was the use of 1anger nummbers,
These were nurabers that could be easily achieved,
and wsed as a basis for forther trial and error.

I ean get £8.10. 9 eqqs and ¥ bears, shaif we start from
there and try B get rid of 10p7

Miost of the solvers wsed positive integer wvalues
thus restricting  the possible  mathematical
oalcoses, but even when one of ithe solvers
sirayed from integer values it was interpreted and
justified within the context of the problem:

1.2 T of cheese = T wonld get thic by asking for about a
prorrd and @ quarter of cheese.

Sometimes even more untikely eptions appeared.
One of the children when solving the probdem had
0 cans of beans, bt wanted 10 remove another
43p.

Wiirar is thee soesber below 2evo? . O yes, take away 1.

-1 was 1yped in and the solwion go1 nearer 1o £8.
The child was asked what this meant:

O, I've takent @ tin Back to Hie shop!

Why is the reality preserved? We are sure both
aduls and children recognise that they are doing
mathematics, not geing shopping. so why does the
comiext agpear 1o have such a strong hold on their
1hinking?

As all of the aduls solving the problem were fairy
canfident with number it was only with the child-
ren that differences of performance could be seen 1o
be related 1o how the childrens moved from the
context 1o the numbers. Those pupils who solved
the problems fairdy guickly were seen 1o use the
names of the chocolate bars and the prices
interchangeably:

FH frve rwen Tiines that's oty pewoe, How give me
another 30p, that's a Mars.

So another £1, that's five fwenly pewces, o another five
there .. .thal's if i the Twix rowt

Whereas those who only talked abour the chocolare
seemed o be slower at petting 1o the required socat,

Give me five Mars, and a Twix, S0 we fave some money
ieft. s another Mars.

There appeared 1o be Gintde difference between the
childrer in their abllities ¢ calculate todals or
meney left when asked, but the ability to move in
and out of comtext appears 1o be uselnl when
dealing with the problem efficdentty. In many
mathematics situations the ability 1o ignore the
oontext s very important. B may be this ahility to
move i and o of context which we test with
waord problems. rather than the ability o do the
calcufation. But why did the observer feel @t
negessary o reinforce the conext? Why do the
sodvers stay with ig, even when they are breaking
irrto mare mathematical solufions?

Throughowt the solving explanation and justifi-
cation were very important for all groups. In all the
discussions we heard, the problem  solvers
explained to each other why they made certain
decisions when they were confident about the step
ey be takoen, or would offer "Let's just 1oy &7 when
they were guessing. Calculations became public
wirhin the pairs. Is it simply working in pairs that



enables calculatons vo be discussed? Or is it the
nature of the display, which encourages pointing
and wlking? Or is it the fac that spreadsheess
enable you o make prediciions, but the detall of
the caleulation is dealt with, so that you can be
brave with the trials you make?

One of the diffioulties for the adulis was accepiing
trial and improve as a legiimate straiegy. In the
teacher groups this gave rise to heated discussions
about what they might expect from pupils in this
area and whai the words in Mal might mean, The
teachers accepted the question as valid (is this the
power of the teacher?) but were allen unceriain as
o whether they were really doing mathematics by
using guesswork. What is a proper mathematics
problem, what s a proper solution? Perceptions
belong o the solver, or 1o how solvers think they
are being judged. Do L as the solver, engage with
the problem and if <o, which bit do I engage with?
Once 1 have engaged with the problem are thers
cemain behaviours that [ owill exhibit according 1o
my understanding of what is expecied? Por exam-
ple. one interpretation of this problem was as
follows.

Twasn Yt reaily fnterested fa2 the problzm as a real problom
s § altered sverythiing buil one of the fents o zero. Then
by trial and improvement, 1 fornd the amount of cheese io
wmake exactly E8 182474226804 [hs) {wihich I actually
Jornd by trial and improvement rather than by division)
and then the bread (15.38861 5385 laaves! wonderfiil).
Realising trar thee sofution set was infinite, § ther ysed
megative values (but folt very subversive ot the tine.
exjoying imagining how -3 tins of beans might be
nterpreted in a shopping st = wiist be my upbringing!}
in disqussion with Pat later I realised that | had been
lovking for solutions of the form

PTa+ 3Ib+ 47+ 43d = 80
foralla, b.c.d €R)

andl tfeal fnr fact this algebraic statement was
thy comiplete solution,

I realise sow that T was confident to make wry

owm decisions about the problems, to interpret it owet of
reality. I was confident o perceive it s a sitwation to
irreessigate rather than a particular problem to solve
thevegh T was stilf working towards a solution that would
savisfy the problem sener,

This approach was unusual, and yer it is the stance
which ane is expected to adopt with most mathe-
matics waord problems. that is, ignore the context

and just deal with the numbers, In the open 1ask
the ‘reality” of the context can prevent the solver
Irom considering mathematically pessible solwtions,

This task has provided us with lois of new questions
which we are now working on. How does context
affect the development of the processes in Mal?
How might working on Mal help pupils 10 extract
the mathemazics from a condexi more easily?
Teacher intervention is vital to Mal as in all aspecis
of Jeamning mathematics, but when do we help
pupils to become their own interveners, able to
idemily and obtain informadon necessary 1o solve
the preblem? Why do the adulis need reassurance,
even when they know they can do the mathe-
mares? Was it unfamiliarity with the problem or
the spreadsheet that undermined thelr amfidence?
Or does the difficulty lie in the namare of problems
where there is more than one answer? H it is unfa-
miliarity with 1he spreadsheet, this did not dever the
children. Perbaps it ks our training in marhematics,
which s all abowt getting one right answer, which
prevents us from being bold with the mukhi-layered
problem.

Back 1o the original question. We think that with
this task we have coavinced others that a spread-
sheet b5 2 helphul ool for encouraging mental
calculation. We have convinced ourselves that using
the spreadshees as 2 1ol for solving this problem
offered lots of opportunbies for all three spands of
Mal.

Stephanis Prestage and Pal Parks work 2t Birsingham
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