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Moving to regular

use of

i ICT

in maths classes

In the first of a series
of articles, these three
short accounts

introcduce a nrmect taklng place in thirteen
L eeds schools. We hope to give further
reoorts on this project in future issues of

Micromath.

John Monaghan

‘Moving from occasional to regular use of ICT in
mathematics classes” is a project supporned by the
Economic and Socal Research Coundil. It aims 1o
explore:

® patrerns of teaching and learning

® weachers” preparation and wse of resources

® cachers” and sipdents” amitudes and reachiers’
corfidence

as teachers manage the move to regular use of
ICT with their classes.

Thirteen secondary  maths teachers from the
wider Leeds area have made a commitment o
move 1o regular use of ICT in this school vear, All
have a lide experience of wsing ICT in their
classes but none have made extensive use belore.
This armde gives an overview of the project, The

next two articles describe the initial preparations
of two weam members. Fulure articles by other
team members will explore issues arising as the
project unfolds.

What is regudar use? Well, rrying to unpick thar is
another aim of the project. Questions related to
these aims are:

@ how does regular use of ICT affect teachers’
lesson planging. dassroom interactions and
use of wrilten support materials?

@ how do teachers cope when regular 1CT use
threatens their technical and/for mathematical
authority?

® what factors create tensions for them and how
do they address these prablems?



Our starting point 18 that many good eachers
have not had the opportunity 10 expiore sus-
tained use of ICT with their dasses; curriculum
consirainis and problems of acoessing computers
have limited use - a two week block experience
being one norm, The students’ experiences in
such cases are of something we did rather than
learning 1o wse a tool that can be wsed in further
mathematical study. Arguably, greaver curricular
freedom at GCSE level and greater availability of
ICT facilities in schools and colleges of late have
comributed w an aimosphere where more exten-
sive use of ICT can be planned,

ICT use in maths classes is an incredibly large
area so we focused down on something common
and manageable, using general wols in upper
sccomdary maths. By ools we mean things like
spreadsheets, graphic packages and calculators,
algebra and geometry systems, etc. We saw these
as having a wide variety of uses. Individual team
members chose the wools they thought would be
most appropriate for use with their casses. We
chose wpper secondary classes, Years 10 - 13,
because we thought these tools would have the
widest wse in classes exposed o substamiial
amounts of algebra, Each ream member specified
one of their classes, which would be the main

focus for the purpose of recording their prepara-
tion and the class’ acivities,

Although our focus is really on the teacher
learning is obwviously crudal, Defining what
learning is and monitoring it is not a simple sk,
We have several ideas about how to address this,
A hope, rather than an aim, of the project team is
that the students will reach a threshold of ICT
use that will produce instances where students
who have been using, say. a spreadsheen and are
working on a maths problem without a spread-
sheet will say "Abha, a spreadsheer will help 1o
explore this™ and go off 1 a computer 1o explore.
Migromath readers who already make regular use
of ICT in their teaching may be thinking “but
using technology s such a namral thing to do,
why Is he making such a song and dance about
this?= Well, 1 think it all depends on where you
are: your personal background in maths and
computers, and the accepred ways of working in
your school are both imporant. The ImpacT
repont (Waison, 1993} looked ar teachers wsing
ICT in some depth and suggests that teachers
whao make high use of ICT do not typify the prac-
tices of their colleagues. Bowine & Furingherti
(1996}  looked at  sccomdary  mathemarics

teachers” roles when faced with ICT curriculum
reform; they conclude that “The imroduction of
informatics in mathematics teaching works only
when it is perceived as an answer (0 questions
already present in teachers” minds,” Heid {1995)
and ZFhiek (19%5) show how ICT can threaten
teachers’ perceived command of their subject
knowledge and how eachers may bypass modes
of effective teaching to ensure they exhibit a
commarnd of thelr subject knowledge to students
in ICT lessons.

What we hope 10 produce is a framewaork which
highlighes benefits and problems anending regu-
lar reacher wse of ICT wals in upper secondary
mathematics. Much of what we hope to cover is
extremely practical. For example:

& how much extra time do teachers spend

planning lessons?

® how does ICT work fit in with textboaks like
SMP or ST(P)?

& how does regular use of a spreadsheet, say,
compare to regular use of a graphic
packageicalculaior or geometry package?

@ will we get half way through the year and
think “ah, I need vo drop this 50 [ can cover
the syllabus for the exam™?

The effect of time is very impartant and we
expect different attitudes and practices as the
project unfolds, This is why we will be reporting
developments in Micromath throughout the year,
We will be very interested 1o hear your reactions
o our reports.
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Janet Tindale

In my school, I represent the maths department
on the school's ICT committee.  Before gening
invelved in this project 1 had been on two INSET
courses on spreadsheets. 1 was [eeling quire
enthusiastic about the possibilities of incorporat-
ing 1CT into maths teaching, without really hav-
ing a clue about how o do it in practice. With
the prospect of an OFSTED inspection looming,
and befng very aware that my school had spent a
considerable amount of money on my spread-
sheet INSET, the dimate seemed right for me 1o
take the plunge. My headieacher and head of
maths were, and remain, very supportive of me
in this vemure, [ think such support s critical
and is a factor anyone considering the move
towvards regular use of ICT should check on,

Once T found out that the BSRC bid had been
sucegssigl  the reality of being &  weacher-
researcher started to catch up with me. 1 had tar-
geted a top set Year 10 class as my project focus,
but how on eanh was 1 going to plan and deliver
one ICT-based lesson per week with them? Ir
was all very well feeling enthusiasiic about the
principles behind the project, but purting it into
practice was a very daunting prospect indeed.
My immediate concern was what software 1o use
besides the spreadsheet, Excel. 1 had intended to
use existing software that we have at school, but
noene of this was particularly appropriate 1o the
shape and space work that | would be doing with
my year 10 class. Being aware of this difficulty,
John suggested having a look at the graphical
package, hmmigraph. 1 was very impressed by
Chmigraph, particularly because i is so easy to
use. We use the SMP 16-19 A-level course at our
school. g0 I am quite familiar with wsing graphi-
cal calculators. Chmmigraph is more user friendly
than the calculators, as well as being a lot more
poswverful and versatile., S0 owr school made a
commirment o buying Oeemigraph, both for the
research wark and in the hope that other maths
reachers would use it

About this time [ met my feliow teacher-
researchers. This was very helpful as it made me
realise that they generally had the same worries

abour the project as [ did. This is another confi-
dence, or support, factor to keep in mind. It was
also intcresting o compare experiences of ICT
provision at our respeciive schools. A commaon
problem seemed to be limited access (o computer
facifitics. Technical support was also not general-
Iy available 1o my calleagues. [t appeared that 1
had some advantage in these areas. At my school
we do have access w the computer facilities,
including a suite of PCs, through a booking sys-
temn. This is not perfect as there are some periods
than are pre-booked. but @t works well most of
the time. We also have an ICT technician at
school who, along with the ICT co-ordinator,
provides excellent support. 5o I had no excuses:
suppart from school, relatively good ICT facilities
available 1o use and a new toy in the form of
Owmrigrapsr. Yot 1 still felt unable to do what was
reqguired of me for the project.

A turning point for me was the delivery of
Ownnigraph 1o school.  “Janet your software has
arrived” made me feel quite important  and
helped me o focus my mind on lesson prepara-
tion. At this time we were approaching the end
of the summer ierm, and I was o produce some
initlal lesson wdeas. So 1 decded o get to know
Omtigraph and 1o refresh my quite distant mem-
ory of Excel with the help of year 7, 8 and 9. As
one year & pupil excitedly put it: “it's great, we're
not doing maths today, we're going 1o the com-
puter room!”™  They did enjoy ‘playving™ with
Ompmigraph and  Excel, and didn't necessarily
realise that they were deing maths, It gave me
an opportunity to leamn something about what
worked and what was not thay successlul, So I
was able o start [ormalising some of my ideas
into lesson plans, The proposals that | produced
were still quite vague though,

In the last three or four weeks of the sumumer
term I was probably spending about two hours
per week looking at dwmnigraph and Excel in my
own me. Having acoess 1o computer facilities
over the summer holidays, I was able to continue
with this ar muoch the same rate, [ deliberately
did not plan my lessons too far ahead, because 1



had no real idea about how successful they
would be, and therefore how I might have to
modify my plans as T went along, What [ did do
was 1o plan for the lirst hall of the autumn term.
aiming to start ICT work as soon as possible in
September. 1 did produce some worksheets at
this stage, One difficulty that 1 had with this les-
son preparation was finding work within the
SMP Y3 texibook that could be done using ICT.
Some (opics in the book seemed very appropri-
ate. The linear equations chapter and the work
on transformations were suitable for Omnigrapl;
some proportionality and possibly Pythagoras
could be approached using Excel. [ was less sure
about how to cover percentages. Being numeri-
al, percentage guestons can be done with a
spreadsheet, but would [ end up using Excel here
just for the sake of it? [ resolved 1o address that
problem once [ had more experience of using 1ICT
in my maths teaching.

I am now at the stage of having started the ICT
work with year 10. The iwo lessons that we

have had, at the time of writing this, were on lin-
ear equations with Ommigraph. The puplls are
quite excited by the prospect of having one les-
00 per week on computers. The noveity of the
first 1CT lesson saw some of them spending more
time creating screen savers than acmally doing
the work that T had prepared. This left me feel-
ing quite dejected, not only because I don't know
how 1o make & screen saver, but also because I
thought the pupils had not leamed much maths
in that lesson, However, the second lesson was
better.  The pupils stayed on task and they got
further with the work than I antidpated. Some
of their efforts are now proudly disptayed in my
normal teaching reom, so that the OFSTED
inspector andd § can be reminded that maths work
is being done on computers in my schooll

Jmreet Tiredale pesches maths an Beeten Park Schasl,
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Gareth Edwards

When 1 joined my current school in September
1997 the ICT fadlitics consisted of two Acorns,
one serviceable monitor and a broken printer.
Much of the year was spent tryving to improve
this sliwation to the present state of a room
equipped with fifteen POs and a set of graphical
calculators, However this presented a new prob-
lem; we now had the faclities o wse 1CT but
were unsure of the next step. The ESRC project
seemed 1o be an excellent opportunity 1o laok at
that next step, and try 10 ensure thal we made
effective use of the hardware we had brought
imo the school. In many ways my interest in the
project began from a selfish point of view - what
exactly could the mathematics deparimeni gain
from being involved in this research?

The inital preparadon involved a careful look at
what ICT work we, as a department, could deliv-
er o pur students, In hindsight, this was a real
eye-gpenet. 1 began o see possibilities through-
out the school, and realised just how under-used

the resources were. The focus of the research on
Iooking at ICT as a tool in the classroom struck a
chord, I began to think abour the way students
use traditional mathemarical tools - rulers, pen-
cils, compasses, Protractors, etc. - in lessons. Why
could the computers and caleelators not be used
in the same way? I realised that 1 was using tech-
nelogy as a cruich in many ways, Computers
were a Friday alternoon treat for classes {and for
me) and T owas not integrating them into the
teaching [ did in any real form.

Working with Giilian, who is my parner in the
project, 1 began to focus on the two Year 10
intermediate groups that would be our focos
groups in the research. We wemnt through our
schemes of work looking for wpics that had
potential for ICT work. Taking the time actually
to sit down and think felt like a real wreat! In
became apparent that there was a great deal of
potential across all the attainment targets, 1 also
found myself thinking that the crucal aspect was



that the students would not just be using com-
puters o “do sums” but would be using them in
an interactive way., My head was filled with
visions of students manipulating sequences on
spreadsheets, plotting and transforming graphs
on the computers and calculators and joylully
entering  information  into  damabases w  be
analysed. [ reluctantly pushed aside these visions
of IT utopia. and put a graphical caloulazor in my
bag with the intention of learning how to switch
it on by the end of the weekend.

This was when I felt that the project had truly
regun. This was also when T orealised that T had
agreed o create new lessons from my imagina-
tion, a daunting task for a mathematician! [ had
realised at the beginning of the project that extra
work would be requited in lesson preparation,
particularly at the start of the year when the
momentiem of the work was being created. In
many ways I was quite looking forward 10 the
challenge of creating lesson plans, which would
now have this exira  dimension w them,
However, my mood began to change as T began
my quest o {athom the programmable capabili-
ties of my calculator, My parner and [ had
agreed 1o begin the project by using the calcula-
wors 1o lopk at inputs and cuiputs from simple
number functions such as #* - 2n + 3, As this par-
ticular Sunday afternoon wore on I lound myself
losing towch with the aim of the exercse and,
instead, became embroiled iIn a ‘person versus
machine” battle, whereby 1 tried 10 speak o the
caleulator in its language, and it steadfastly
refused to understand anything 1 was saying to it
After four houwrs the phrase from my old comput-
er studies lessons, *Garbage In, Garbage Out’, had
never seemed more appropriate. Eventually a
breakthrough was made, and on the Monday 1
sat down with my partner w compare notes, To
the refiel of us both, we had sirilar stories 1o tell!
S0, was all the work worth it? Yes is the simple
answer, The students teok w the calowiacors like
naturals, nothing broke down, and what is more
importany, the caleulators were being used 1o
focus the lesson on determining the number
furctions, rather than just becoming another
exercise in number-crunching. Another benefit
that was noted was that the caboulators had
speeded up the delivery of the topic and not
slowed it down. This had been a slight concern at
the start of the project, with the feeling that on
no account could the project take up too much of
the student’s time. With the first lesson out of the

way however, this worry is receding as I feel tha

the computers and calculators could be instru-
mental in speeding up the delivery of the
syllabius.

As the project continues, I expect the extra wark
to diminish, with famiiiariry breeding confidence,
not contempt, but we shall see! Even at this carly
stage I have Tound myself re-thinking the way I
teach mathematics, and [ realised how static
mathematics can be on the printed page. If my
students want to know what happens when you
reflect a shape in the x-axis, or what happens
when you combine transformations then why
should they spend time drawing the whole thing
out when they can choose to use the computers
to see immediately for themselves? The added
bonus is that, i they are wrong. they do not have
several pieces of paper to throw away: they have
only two buttons o press and they can sear
agaire.

[ feel that the idea of ICT as a tool, like a ruler,
compasses or protractor, is one that I have only
just begun to see the potential of. The problems
that may materalise now seem no greater than
anything else does that could go wrong in a class-
room at any time! I am determined o move
away from the vision of the computer as the
focus of amention for Friday afiermoons and
instead to make the mathemaiics become the
cenite of the students’ anention. Now wouldn't
that be an achievement lor a Friday!

These hopes are important but it is equally
important thar [ evaluate my success in attaining
them. 5o watch this space and see how we get on
al the halfway stage in the next issuc,
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