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This article outlines the way in which the
Mational Curriculum Coundl sponsered muli-
media package, World of Nuwber (Shell Cenire &1
al, 1993}, was used as the focus for group activity
with a Year 9 (age 14/15 years) mathemarics
class, The inifdal version of Werld of Number was
produced on video disc for the PC with a subse-
quent version following on CD ROM. There is a
review of the package as a whole in Mioomant by
Cutler {1993}, The cassroom research was car-
ried out in a South Yorkshire comprehensive
schoal during the Spring Term of 1994, The class-
work involved graphs of relatonships. and close
attention was paid to relationships beiween dis-
tarsce, speed and time in a vanety of contexts,

The curriculum development was designed 1o i
i with the planned scheme of work: a vwo week
unit on graphical interpretation of graphs of
motion. This was loosely based upon vhe fest
chapter from S5MP Yellow Book 1. A dice game
was used as an initial whole group acivity, in
which children plot a path {rom stars ta finish on
a graph. This activity was based upon an idea
from my colleague Jim Smith, which is now pub-
lished in Smith {1996). The numbers 1, 2 and 3
have the effect of taking the player forward by
the corresponding number of steps, whilst a 4 has
no effect and 5 and & mowve the player back by |
arrd 2 steps respeciively. Progress was recorded
on the grid shown in Figure 1 belore being irans-
ferred 1o a graph. This activity was wsed 10 ser the
scene, promote  discussion  and  generally
stimulate interest and involvement. The main
mathematical aim of this activity was 1o begin o

develop  an understamding ol distance-time
wraphes and for the stadenes w be abile s interpre
the meaning of steeply and less sweeply sloping
limes,  and  lar secnons. e wems of  twe
IOVCIne .
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Figure 1



The second lesson built on the first, with an ini-
tial review amnd whole class discussion at the start.
The next stage of the lesson was a whole class
introduction 1o the specific chosen multimedia
context, the module on World of Mumber enti-
tled Running. Jumping and Flying. The aim was
1o et the scene further and give students a sense
of what to expect in the furure group activities on
the systern.

The unit is made up of video clips of various
examples of motion, several of which are spont-
ing cvents from the Seoul Olymplcs as detailed in
Figure 2.
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Each sequence has two ar three graph options
assodiated with it, For example, in the sequence
shown In Figure 3, involving the women’s 100
metres final, the chosen axes in the bomom lefl
hand window are height and time. Other choices
might be distance against time and speed against
timee, which in this case gives three graphs to
choose {rom in the bottom right hand window.
Having chosen both the axes and the graph to fit,

the combined choice is llusirated in the top right
hand window.
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The women's 1Mm final, as illustrated abowve,
was chosen for the initial whole class introduc-
tion, The sequence was plaved in full soreen
made and then discussion ook place about what
the graph of distance against time might look
like. Following this discussion, the faclity for
testing the choice was used to illustrate how the
graph could be owverlaid onto the motion, onoe
the correct choice had been made, Using some of
the other features of the software, particular
aspects of the motion were highlighted, such as
the time taken 1o get underway - the reaction
tirme at the start. Other aspects that were the
focus of class discussion incduded speed against
e and acceleration agalnst time.

Following this introdpction some groups began
working on the acrivities at the system. Pupils
werne organised in groups of three, with the aim
of creating the optimum conditions for effective
interaction.  This  resulted in ten  groups



altogether. Each group was allocared an initial
period of thirty minutes or intensive work at the
systermn. The practical limitations were eased con-
siderably by the use of two systems, In addition
1o the original laser disc package the school also
had aceess to the CD ROM version, This provi-
sion enabled four groups to carry out the mulii-
media based activities in a one hour lesson, and
each group o have & um over the period of a
single week. The class was timetabled for two
lessons of one hour and one of half an hour per
week,

The main aims of the multimedia-based acivity
were o promote discussion and provide time for
refleciion., whilst engaged in the process of
graphical interpretation. The activity was struc-
tured in such a way as 1o encourage the follow-
ing process:

®  sclect and view a video sequence
® think about the distance-time graph
sketch the graph, compare graphs

choose a graph which fits vour ideas

explain 1o each other why a panticular
graph does or does not fit

test gut choice on the sysiem

# repeat the process with a different choice
of axes.

This can be summarised as a cyde of chservation,
reflection, recording, discussion and feedback
{test) as outlined in Figure 4.
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Data was collecied by video recording the work of
groups working on the muliimedia-based aciivi-
tics. An example of some of the classroom inres-
action follows n Figure 5.

This episcde is one example of the rich interac-
tion that resulted dering the dassroom trials, The
work of this group provides several examples of
the use of langeage combined with gesiure in
response 1o what was being observed on the
computer  screen. This  supports  previous
rescarch. which has highlighted the wole of the
computér in supporting  collaborative learning
(Teasley and Roscheile, 1993). The compuner
stimulus provides a context for action and ges-
ture to support the development of shared
understanding. In  addivion. the activity was
structured to encourage the pupils to skerch their
ideas, in order to promote time spem on reflec-
tion, The pupils” skewches supported students
describing their own visualisations, and provided
2 basis for arguments put {forward in the disous-
ston 1o further the development of shared under-
standing.

The key to what seemed 1o be the most effective
group imeraction was the engagement by all the
group members in the opcle of observanion,
reflecion, reconding. discussion and feedback.
Where this was not ihe case, there was no evi-
dence of individual skewching of graphs or of any
prior reflection, and the discussion centred on
simply deciding whick graph fined, by a mixture
of luck and guesswark, This reflleced the dangers
predicied by Hughes (1994) of a concern with the
solution rather than the problem. This finding
also suppons the observations made by Atkins
and Blissett {1989) in their study of the role of
student discussion, which they note varied from
& trivial and superficial conversation about the
prablem to real engagement with fis consiraints
and possibilities. Further, it highlights the impor-
tance of the mole of the teacher monitoring the
quality of 1be group leamning prooess. A fuller
picture of the contrasting patterns of growp inter-
action is available in Hedson (1996a),

A lasting impressions from the classroom: wrials is
of the quite excepticnal power of the medium to
suppont and sustain collaborative learning. The
fact that groups of l4-year-olds consistently
imteracted with each other and the system for
thirty minutes at a time to sketch, reflect on and
discuss graphs of motion, in relatively unsuper-
vised conditions, almost became taken for grant-



ed during the casseoom  rrials. Teasley and
Roschelle also pefer to this phenomencn when
they observe that “in prdinary droomstances, one
cannot imagine two [ S-yvear-olds sitting down for
45 minutes to construct a tich shared wnder-
staruling of velocity and acceleration”

The multimedia environment, which was the
foms of this study, has a number of particularly
distinetive features. Firstly there is the utilisation
of examples of motion from the real world which
are al equivalent quality o that of TV and video,
Secondly there is an element of choboe over
which episode w concentrate on; this offers the
patential for a greater sense of ownership of the
protlem on the part of the user. Thirdly there is a
Nexible mode of viewing the options without any
pressure to make a premature cholee, and finally
there is the element of nen-judgmental feedback
from the computer. Tn addition, the multimedia-
based activity was strectured 10 encourage group
activity and collaboration.

With specilic relerence to the mathematics of the
situation. the dassmoom activities emphasised the
pricesses of graphical interpretation. They did
this most effectively by combining the power of
moving video involving motion with ability 10
represent the sipuation graphically derived from
the power of the computer. There is a parallel
here with the facility wo draw graphs with a com-
puter when using a graphing package, a spread-
sheet or a data base,

The panticularly unique feature of the multime-
dia software in Buaniig, Jwoereing and Flying was
the use of video of motion from the real world as
a focus for joint problem solving activity. Another
important element was the provision of feedback,
both in confirming choices or otherwise, and in
bringing episodes 10 4 successiul completion. A
fuller evaluation of the package as a whole s
included in Hudson {19960,

One difliculty associated with the use of World of
Number in the tral schoo! arose from initial
uncertainty about the role of the teacher in
relation te the use of the wechnology. Rellections
o the role of the teacher during the period of
this curriculum development resonate with the
motion of the erchestraiing teacher offered by
Shavelson ¢t al (19&4). This role involved inte-
grating the contem of multimedia-based work
with the ongoing cerfioelum, co-ordinating mul-
timedia-based  aciivities with other activities,
menitoring  the ongoing group  activity  and
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Classropm interaction between Laura, Chanlel and Claire discussing the Pole Vault,

Ch:
Ch:

Cl:

Ch:
Ch:

i::l:

cl:

Che

Ch:

Cl:

Cl:

Ch:

He's travelling - up, ien't he?

And he gets faster. So it's not that.
Sait.omm... ¢ would go ep, woulda't it
and it would drop down like that? Should
wes fry it?

Mo wait Gl we've deawn the graph first.
it would go up and just across _..a bit
slanted a bit.

Mo! No! but no! but becausa it's ...

look it's distance aganst time nght?
He's running first isn't he?

Yes, and be's still traveling when
he pole vaults.

Weh but he's going. he's going. ..

Slovever,

He's not going a right long distance, s he?

M0,
So veh it'h go ke that.

Mg, go through the graphs,

Yeh thal,

Wait, try anther one.
Mo mof that one.

Qb it could be that yeh,
M mal that one.

How do you...?

Because he's going across theee, 15n't hel

Thatt That ane | think,
‘e, Test that one!

Yes!

Grapfi Ha on scroeen,
Pointing at graph 5a.
Shovang hior sketch to Chantel, Sh.

Refernmg to graph 5Ha.
Replaymg the motion.

Showing her sketch fo the others.

Referring to her sketch 5b.

Holdmg wp her sketch for
the athers lo see.

Sketching her graph agai in
response to Chantel,

Fomting fo the right-hand dialogue
box (a5 opposed o the one for the
chaice of ases),

Referring to graph SC.

Refernng to graph 5a.

Fointing to praph Sd.

Moy ponting to graph Se.

Referring to graph Sc.
Fosifive feedback from the system.
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bringing the whole class wogether to discuss the
results of the small group activity, These issues
are discussed further in Hudson (19975,

It seems clear o me that existing resources offer
significant potential for enhancing activity in the
mathematics classeoom, and also offer the oppor-
nity 1o learn lessons for uture development.
However [rom recent discussions with some
members of the development team, it seems that
the package is not being wsed on as wide a basis
as was initally hoped. Pricing policy seems 10 be
a part of the problem, which raises questions for
me about the policies and procedures of the for-
mer National Cwrricrlum Conncil, Given that the
initial investment in the development ran inwo
hundreds of thousands of poands of 1ax payers'
meoney, it seems to have been a staggering lack of
foresight that so Hule aention was given io
dissemination or to the assodated and very
necessary in-service training for teachers. Who
evaluates their (the NCC) effectiveness, effidency
and value for money, [ wonder?
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World of Number

Stuart Taylor

Having made a successful bid to the LEA o be
involved in trialling the use of 2 multimedia com.
puter system in mathematics, we were very keen
to make as wide a use of the PC based system as
possible,

With three laser discs of resource material avail-
able, the initial problem was fnding time 1o view
what secmed like a vast array of material on
three laser discs, and 1o work our how best to use
it. Mo external Inservice Training or funding was
available, and frying to arrange for all our inter-
ested mathematics teachers (o meet together for
any length of time proved problematical,
However, we were determined 1o get o grips

with this exciting new resource and we quickly
became enthusiastic abowt the potential of the
systemn, which we thought could provide an
excellent  wvehicle for ‘Using and  Applying
Mathematics”, as wel as helping 10 promote
groupwork and oracy, both targets in our school
development plan.

The mathematical adventure game “Who Stole
the Decimal Point” soon established isell as a firm
favourite with both stafl and pupils of all abilities,
and led to some good investgational work in
class, Also, the ‘Running. Jumping and Flying’
misdule was used with more able groups (o sup-
pom work on graphical interpretation.
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