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Ietreduction

When I started a new job in September 1997,
one of the tasks 1 was required o do was to
attempi 1o update some of the teaching methods
ysed within the depariment, A major aim was 10
start using some of the available technology 1o
provide different learning situations for the pupils
within the school, In this article T will describe
some of the ways I went about frying to
introduce  some change and the views of
members of my department both before the
process began and at the end of the first year. 1
will also give examples of some of the materials 1
used which may be of use to colleagues finding
themselves in a similar situation.
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The school where [ am  working is an
independent grammar school situated in the
middle of a cty and has a very good academic
recard. Tn Mathematies this was brought about
by adopting a traditional approach to teaching,

roursework had only been introduced for Year

10 pupils the previous year; until then Mal had
been tested using the London Board's
*coursework by exam” option. However, as this
had been abolished for Summer 1998 and as an
HMC inspection was also scheduled lor early in
1999, there was incentive for change in many
Areas.

according 1o MCET (1995) all pupils should
experience six aspects of IT during their schoeol
mathematics course.

® Learning from Feedback = the computer provides
fast and reliable feedback witich 15 nor=judgmerntal
and impartial. This can encourdge students to make
their own conjectures and to test out and modify
their ideas.

@ Observing Patiersts - the speed of computers enables
students to produce many examples when exploring
mathematical problems. This supporis their
abservation of patterrs and the making and
fnstifying of generalisations.

& Seeing CoRHection — the computer enables
formuclae, tables of mumbers and graphs to be lirked
readily. Charging ane representalion and seeing
changes in the others helps tndens 1o nnderstand
the conmections between them.

® Working with Dynamic Images = students can use
computers o mamipulate diagrans dynamically.
This encorrages them to visstalise the geometry as
they generate their swn mental images.

@ Exploring Data = computers enable siwdents to work
with real data which can be represeried In a variety
af watys,  This supporis interpretalion and analysis.

® Teaching’ the Computer — when students design an
algorithm 13 make the computer achieve a particular
resnll, they dare compelled ro express thieir commands



snambigucusly and in the correct erder; they make
ey thinking explicit as they refine thefr ides,

(WCET [993)

Spreadshects

While there are many different ways these six
‘eptitlernents’ can be achieved, the limited
resources that were available lead me to focus on
developing spreadsheet use. I felt that, by
working initially with only a spreadsheer, we
would begin to address most of the ‘enttiements’
0 sOMmeE extent.

A spreadsheet is one of the most common
applications and may be found in most computer
menus. 11 is ideal for mathematical application.
Pupils in my school are tanght the basic functions
of a spreadsheet in IT lessons in Years 7 and 9.
Onoe the initial operatdonal problems of the
package have been overcome, the ability wo carry
put a large number of repeated calculations
makes a spreadsheet very suitable for cassroom
use. The option of having both numerical and
graphical representations of the same data on the
same page enables pupils to see links berween
variables more easily and allows experimentation
with the data. Spreadsheets also employ a fairly
siraightforward method of coding  which,
according io Healy and Sutherland (1991), allows
=pupils 1o express general mathemarical
relationships which are [ar more sophisticated
than those which they can normally express in
their pencil and paper work”™. This belps develop
confidence in the algebraic processes that the
spreadsheet formulae refer io.

One of the problems I mer inidally when oying
to convinoe my depariment of the need for
change, in their approach towards coursework
and towards integrating IT into their teaching,
was iheir very natural concern about lacking
certainty in these areas. All are experienced
teachers who have done things “their way”™ for a
few years; the need to release more responsibility
o0 the puplls when dealing with investigations
and the lack of certainty abour the direction a
particular extended plece might take made them
feel uncasy. This unecase was magnified when
they considered rying 10 use compurers as parl
of their teaching. Mot only did they all feel
uncertain with both hardware and the panicular
software that I had suggested, but they also felt
uncomforiable knowing that some (or even

many} pupils were more familiar with the
applications than them. They felt that they
needed extended tme with the computer to
build their confidence that they could respond 1o
every eventuality as they would in their usual
classroom situation. With all the pressures of
time due 1o short terms and general workload
they felt they did not have this dme o give.
Despite my assurances that many computer
~gxperts” {which I certainly did not caim to be)
might sometimes be floored by a  sirange
sequence of button pressing by an unwary pupil
and that there was always the option of reseuting
the machine and having the pupil restart their
applicaton, they still felt uneasy. The in-school
INSET sessions 1 had planned were therefore
particularly imporam if I was to achieve my
initial goal of every member of the deparment
having taken at least one computer-based lesson
in the current academic year,

To stant the process [ decided to run an INSET
session one evening after school. This is not ideal
at the end of a long day's teaching but it was the
best we could manage at the time. 1 had
previously spoken individually 1o each member
ol the depariment to assess their knowledge of
spreadshects: 1 had found one person who used a
spreadshest at home o store test marks, amongst
other things; otherwise knowledge was almost
nil. With this in mind, 1 prepared what I hoped
would be a simple introduction to the package.
{See the next page for am example of the
documentation 1 preparcd.) My aim was o
enable themn guickly 10 use the package for some
useful mathematics, so there was linde emphasis
on the presentation of the spreadsheet, but time
was devoted o some mathematical applications.

The initial feedback to this session was very
positive with most staff saying thae they could see
how using the spreadsheet could be useful in
certain areas and that if their inital responses
had been enthusiastic then the pugpils would also
be motivated by the change in approach. Their
enthusiasm was still tempered by their insecurity
about their knowledge of the package. but most
of them were starting to sce that perhaps some
srieall-scale work was possible.

Because of their inexpericnce, 1 felt that the best
way to encourage them to star taking groups
inie the compuier room was to provide them
with some worksheets that they could just issue
to their group. The aim of these sheets was tw
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give step by step instructions for each stage of the
exercise so, if the pupils followed them, the
desired outcome would be achieved. 5o that 1
could e confident that these sheets were suizable
for wse, 1 first tested them on my own groups
with varving success,

A sheet on straight lines designed for Year &
pupils proved 1o be (oo wondy lor some of my set

3 pupils. The more able pupils, and those who
remembered their IT sessions on spreadsheets
from the previous vear, were able to get into the
problem  straight away and progressed more
rapidly than I would have expecred in-a “pencil
and paper lesson on the same ideas. Within 15
minutes they had grasped both that increasing
the number in fropt of the “x” made the line
steeper and the effea i that number was
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negative; moreaver they could explain what
would happen to the position of the graph if the
constant term was increased or decreased. Those
who expertenced problems were struggling with
the idea of substituting numbers into a formula
and so had little appreciation of the ideas that the
sheer was intended 1o develap, However, the
general feeling amongst the group was, perhaps
ursurprisingly, that it had been a “good” lesson as
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“it was someihing Qifferent™ and they were
iooking forward to another session on the
computer. My own thoughts o the matter werne
thar, while the sheet isell needed some soreen
dumps to cut the need for words, there had been
a real improvement in learning and that this was
a wpic that was well suited o computer based
teaching: using the spreadsheer eliminated the



need for  accuracy  in making  numerical
calculations and in the actual drawing, enabling
pupils 10 concentrate on the outcome. By
observing the differences between the lines and
relating these changes 1o the alterations they had
made in the formulae, pupils were able rapidly w
develop their understanding,

A second sheet on solving equations by trial and
irnprovement, which I based on Rothery (1991,
pploB-101} for Year 9 or 10 pupils, was more
uniformly received by my top set 3nd Year pupils.
They all seemed o make progress and 1o
appreciate how much easier the computer was
making their task. An interesting point that
emerged in this session was the difference in
response between the boys and the girls. The girls
seemned  upcertain and  often needed 10 be
reminded 10 make alterations when moving from
one problem 1o another. while the bovs were
usually able accurately to continue unatded. This
may have just been a phenomenon particular io
this group, where [ know many of the boys are
computer enthusiasts, but it was interesting o
ohserve  some  familiar  gender  sterectypes
emerging and it made me think of the need o be
careful that all pupils are receiving the same
opporunities for development.

LO@O and FEPLET

At the stan of the vear. [ had felt thar restricting
the computer training to spreadsheets would
allow saff to become familiar with the package
and give them confidence to try out some ideas
with their dlasses. However this did not scem to
be what the keener ones wanted to do. They
wanted to try out all the different packages we
possessed rather than focus on one, As [ was
conscious that 1 was in some way imposing the
use of computers on them, T lelt it best o follow
their enthustasm by running a session on other
packages. The two I chose to deal with on this
oocasion were LOGO {which I had only just
bought), a useful programme for developing
some concepis of shape and space, and FPLOT, a
limited graph plotting package that T had fournd
unused in my office when I ardved,

Again [ prepared some initial notes on the two
programmes 1o help people get started at their
own pace. As with the spreadsheet session. the
response was very positive. On this occasion the
atmosphere in the room seemed more relaxed as
different people discovered particular aspects of

the packages and then shared their lindings with
others in a way reminiscent of pupils put in 2
similar situation. There was also discussion about
ways in which LOGO and FPLOT could be
employed within the scheme of work to help
increase understanding. However, [ could still
sense concern from some people that their lack of -
a total understanding of the software might lead
therm to loge conteel within a lesson. 1 thoughn
this insecurity would never disappear until they
had successfully started o integrate computers
into their teaching strategy.

Taadhar Feadbaek

One of my initdal aims had been for all maths
grafl to take at least one class into the computer
room during the year. While this has not been
entirely realised at present, all the full-time
teachers have tried one or more topics using
different packages in the last few months with
(mostly) great enthusiasm. One teacher éven
amtended in her free time a series of [T lessons in
which vear & pupils used LOGO; she wanted 1o
gain more understanding of the possible
applications,

The mast common general comment (apart from
the fact that it was a long way up the stairs w the
IT suite) was about the dilficully of carrying out a
coherent mathematics lesson rather than a lesson
on the pamicular software in only 35 minutes,
Thiz problem may be solved to some extent next
year as timetable changes across the school will
encourage more double periods; all subjects who
want them will have at least one double per
week, The maths stall said that extra ime would
allow them o introduce more disoussion and use
the machines in shor bursts rather than pupils
always working at their own pace on individual
tasks. The hope was that the computers might
become tools  for Jearning  and  doing
mathematics, integral to teaching and not just a
‘special extra’,

Another general comment, which echoed what 1
had noticed in some of my own groups, was that
bove seemed far more confident in computer
based lessons, even when they did not really
know what they were doing, while many girls
appeared nervous, This, they said, was different
o the wsual attitude in class where the girls were
equally oconfident  answering  questions  and
working on their own.



On spedfic packages, reactions were mised;
different teachers appreciated different aspects
and  encountered  differermt  problems.  For
example, one teacher expericnced problems
while using EXCEL 1o produce statistcal
diagrams with a Year 7 class; the programme
would not allow individual bars in a bar charn w
e labelled numerically stariing at 0. (This does
seem 1o be a problem with the version of EXCEL
running In the school as no ample sequence
exists 1o ensure that the required values are used
as bay labels unlike previous versions.) She felo
that the pupils had not reaily learmt much about
the statistics involved but had tended w0 “play’
with the package, produdng different types of
diagrams whether they were relevant to their
data or not. This frustration was conteasted by
the experience of another teacher who, with
the help of a studem teacher. was tackling a
statistical project with a top set Year 10 group. [Tt
is always ecasier with two people w deal with
something unfamiliar in a computér-room-based
mathematics lesson, ] She was very taken with all
the buili-in statistical functions and all the
different ways the data could be examined for
analysis and reported a high level of learning
amongst her group.

Two teachers had used LOGO with junior classes
in the school. Both found that the instant
response and simple nature of the programme
allovwed all pupils to achiewe something quickly

whilst forcing them o think about their
geometrical knowledge and be precise when
drawing shapes, They thought that  the

programme  was sell-differennating and could
fulfil the needs of pupils at all levels, which
would be particularly uselul in a mixed ability
Year 7 group. At present, neither teacher has
gone any Turiher indo aspecis of programiming
but, even at the basic level of just drawing
shapes, both fecl that there are sulficient
applications of the package 10 make using it a
worthwhile experiensce for the pupils.

FPLOT {5 a very cheap curve drawing package
that the previous Head of Department had
bowght bur never had installed on the netwark. It
has some major drawbacks, as I found when
took a Year 11 class in to use i1, The software
tended 1w delaull 1o strange scales on the axes
when plotting  curves; the axes are rtarely
anpotated in the way one would do it when
drawing the graph by hand. However, the
package can serve a useful purpose, ar least umil

another graph plotting package ¢an be boughr,
Orther staff who used i while recopnising some
of the problems, felt that it would be much more
useful than EXCEL for aiding understanding of
curves {graphical caiculators are definitely a thing
of the future for us!y, One reacher, who took a
botlom set Year 10 group into the computer
room o examine simple ransformations of the
curve ¥ = x°, such as v = 2% + ¢ and v = ay’, was
convinced that  the package had helped
understanding. The facility 10 draw  muliiple
curves quickly was very helpful for less able
pupils, who would gtherwise soruggle 1o caleulate
values and plot curves, She reponted very positive
feedback from the pupilss one very weak girl,
who has found almost every aspect of the course
difficuld, said this was the first time in ages that
she had achieved something in a maths lesson.

Raviewr amnd Futura

Flamnming

Introducing new fechmology into teaching can be
difficule  because of the time required to
understand the wechnology, However, if teachers
are willing 1o learmm by experience amd do not
expect to have complete mastery of the sofiware
before using it then much uselul learning can
take place. Fortunately this seems to be the case
with the majority of my depariment,

Looking back owver the course of the year 1 feel
that & great deal of progress has been made. 1
have not accomplished all my aims as not ail
departmeni stall have yet anempted computer
based lessons but some have tried more than 1
had hoped for in the first year, The purchase of
software has continued, Besides EXCEL, LOGO
and FPLOT, for which some training has been
carried our, the department now has  more
software available to wse on the network, We
have DISCUS, a statistical reaching package using
Excel for use at A-level and GCSE; I hope o
enoourage pupils to wse this in their own time,
There is also a GCSE revision package (Maths
Connections) which I hope might encourage
teachers who prefer a rraditional approach o
Come 1o lhe computer room and experience
working in a different environment from the
usual classroom. Along with these, we have just
bought a selection of congept-based small
“gamds” suitable for the junior end of the school,
I think I sill have a great deal to do, in training
ather stafl and myself, and in preparing suitable
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wiorksheets and support material to make the
integration of rechnology as smooth as possible,
AL computer use in maths lessons becomes more
widespread and regutar, T hope that pupils will be
less excited” by the novelty of the experience
and less distracted by the technical Teatures of the
packages. This would free them 1o concentrate on
using their skills vo achieve the desired goals,

[ snill have some longer term aims 1o integrate the
tecnnology into mathematics teaching (see the IT
developmem plan, abowve, which I wrote ar the
start of the year while amtending the ATM Course
“Implementing IT in Mathematcs™). Howewver,
many ol these are dependent upon fnancial
support so I must wakt to see which are possible
amd in whart time scale.

David Crawford works ar Leicester Grammar Sghoct
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