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Adapting design & technology Unit 6D Controllable vehicles
Details from a small-scale pilot

A small primary school in the North West of
England piloted an adaptation of the
design & technology Unit 6D Controllable
vehicles. The teacher was supported by a
classroom assistant. The unit took four
days to complete and was carried out by
year 5 pupils.

Day 1 in the morning � a key
introduction and demonstration
The teacher told the class that they were
going to make toy vehicles that worked by
battery powered electric motors. She had
arranged on a tray a collection of wooden
strip, card, wire, electric motor, a pp3
battery, some paper clips, drawing pins,
switches and paper fasteners. She showed
the class this collection and told them that
these were the materials and components
that they would use. She began by
reminding them how to make a simple
chassis using wooden strip and card
corners and showing how to attach the
card axle mounts.

The class had little difficulty in producing
simple chassis complete with axles and
wheels that rolled straight.

Figure 1Construction of the chassis and
fitting the axles and wheels is
straightforward.

Then she showed the class the action of
the small electric motor when it was
connected to a battery. She asked the
class how might the rotating motor shaft
make the wheels go round. The most
popular option was put a wheel on the
motor shaft. The teacher tried this using
blue tack for the fixing and the wheel spun
round very fast. However the children
could see that to do this for each wheel
would need four motors and that the class
would run out of motors. The class was
stumped so the teacher posed the problem
in more concrete terms. She asked �What
if I used a rubber band to connect the bit
that moves on the motor to the axle? What
do you think would happen?�
The class was able to predict that the axle
would rotate and make the wheels go
round. She then introduced the idea of a
large pulley wheel on the axle and a small
pulley wheel on the motor shaft. The
teacher was able to push fit the pulley
wheel onto the axle and adjust the position
of the motor so that the tension of the
rubber band was sufficient to give grip but
not so great that it caused the axle to bind.
She showed the class how to staple a
piece of card to the chassis, which could
be used to support both the electric motor
and the battery..
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Day 1 in the afternoon � the beginnings
of electrical control
By afternoon break every child had an
electric buggy, which worked but the only
way to control the motor was to disconnect
it from the battery! The class knew that
how to make a drawing pin and paper clip
switch to turn the motor on and off but saw
that this would not give forward and
reverse control. The teacher demonstrated
the use of a double pole double pole switch
to get the buggy to move forwards and
backwards. The class were impressed and
keen to put these switches into their own
buggies. However they did not find this at
all easy. (See Figure 2) The idea that the
wiring could be carried out simply by
inserting the wired into the pin-holes and
twisting tightly was very difficult for small
fingers and the loose wires tended to
become detached or cause short circuits.
By the end of the afternoon there was
much frustration and little success. The
teacher asked the class to think about what
they could do differently tomorrow to solve
the problem.

Fig 2 This switch is a tricky little beast!

Day 2 in the morning � the reversing
switch solved through collaboration
The class were despondent but the teacher
insisted that they could solve the problem if
they thought about it. She told them that
the first step was to be clear about the
problem � exactly what was causing the
trouble. The children were quick to tell her
� it�s hard to twist the wire tightly and the
wires keep coming loose. So she asked
them what they usually used to hold things
in place � there were several suggestions
� glue, drawing pins, staples, masking
tape. Then she asked which of these would
be good for keeping the wire in place on
the connecting pin. The whole class
agreed that masking tape might do the
trick. However they also realised that it
would be very fiddly.

Fig 3 The solution to the problem involved
much patience and persistence

The teacher suggested that if they worked
in pairs they would be able to help one
another both with attaching the wires in the
first place and then wrapping each
connection with masking tape. This was a
daunting task but she encouraged the
class to do their very best and by break
time there were signs of success. Those
who had success early were keen to help
those still struggling and by lunch time
everyone had a reliable, working reversing
switch attached to their buggy.
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Day 2 in the afternoon � the struggle
with lighting circuits
The class was now beaming with pride
over their success with the reversing
switch and were ready for the next
challenge � putting light on their buggies.
Initially this proved much less problematic.
It wasn�t difficult for most pupils to devise
and make a circuit consisting of a single
battery linked by a wire to a drawing ping
paper clip switch, then to a bulb in a holder
and then back to the battery. The first
problem came when they tried to put in two
bulbs � they were too dim. And then the
children discovered that with both batteries
on the buggy it wouldn�t move. The teacher
posed the problem �What can we do to
lighten the load? What can you take off the
buggy?� It was clear to the class that there
was no point in removing the lights or the
electric motor. That left the batteries and it
was here that the idea of taking the switch
and the battery controlling the motor off the
buggy and connecting them to the motor
by long wires. The class were reluctant to
take the lighting battery off as well. The
idea of running both the lights and the
motor off the same battery did not occur to
the class and the teacher decided that it
would be inappropriate to suggest this.
There would be enough to do in developing
the remote control unit! She also decided
that it would not be sensible to suggest
they investigate how to make two bulbs
shine more brightly. She was disappointed
that they hadn�t suggested using a parallel
circuit as they had covered this in the
science work on electricity. She praised the
class on their achievements so far and

explained that tomorrow they would be
finishing off the electrics by making the
remote controls and finalising their lighting.
For homework they should think about the
body shell they wanted for their buggies.

Figure 4 It is easy to make a series circuit
with these components; parallel is much
trickier.

Day 3 in the morning � finishing the
electrics
The class were keen to produce the long
lead from the motor to the switch even
though this entailed replacing two of the
wires they had carefully masking taped into
position. They achieved this without
difficulty and by morning break everyone
had a long control wire. Several children
discovered that it was not easy to hold the
battery and the switch and use the switch
at the same time. It was not long before
some of the class had mounted the switch
and the battery onto sheets of card. This
allowed for much easier use and soon they
were �chasing� there cars forwards and
backwards in the school hall. Most children
left the lighting circuit on the buggy
mounting the battery and the switch on the
card previously used to hold the motor
battery. Only one child moved the controls
for the lighting onto the hand held control
unit yet he left the battery for the lighting on
the buggy. By lunchtime everyone had
completed their electrics and were thinking
about the body shell. They wanted to turn
the buggy into a recognisable toy vehicle.

Fig 5 A battery clip for a single PP3 battery
makes it easy to supply power to the
motor.
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Day 3 in the afternoon � tackling the
body shells
The teacher knew that most of the children
in her class would rise to the challenge of
producing a card shell from scratch and be
successful. There were some however for
whom this would be too demanding. She
had a range of ready prepared nets that
they could be used but decided against
making this option available to the whole
class. She organised the class into
discussion groups of four or five children
each. She gave them the task of describing
to one another in their groups what they
wanted their buggy to look like. She set
them the additional task of making a quick
sketch to capture their thoughts and
wishes. As the class tackled this task she
listened to each group and made a
judgement as to which pupils would be
best served by making from scratch and
which would be helped by having a starting
net. She was also able to match the design
ideas of the less able pupils to the different
nets so that they were able to use
elements of their own ideas. She also had
an idea, which would make the use of a
given net particularly attractive. The school
had an laminator and she explained to the
group of pupils who would use ready made
nets that they alone would be able to
laminate their nets which would give their
body shells a superior finish. Most of the
other pupils� body shell nets were too large
to be laminated and for some lamination
would spoil the surface finish they wanted.
She hoped that the ready to use nets
would be easy to colour and decorate and

once laminated could be creased and
assembled using paper fasteners.

Figure 6 The assembled laminated body
shell is almost as good as a vacuum
forming

Day 4 in the morning � more body shell
work
Most of the children were able to work
independently on the production of the
body shells although they often helped
each other whenever anyone needed an
extra pair of hands. Several had brought in
boxes from home. Most of these had been
carefully chosen to fit the buggy chassis. If
not, it was a fairly straightforward matter to
cut them down to the correct size. Some
children used squared paper to construct
the net and check for size and fit before
pasting the paper net to coloured card.
This gave a more robust shell than the
squared paper alone and saved much time
as it avoided colouring the squared paper
by hand. Military vehicles needed to be
camouflaged and an authentic effect was
achieved by using torn tissue paper. As the
body shells took shape details were added.
It was often easier to add these details
when the net was flat rather than
assembled. Temporary assembly to check
for the position of features, which fitted
through the net e.g. light bulbs, was also
useful. The teacher watched the way that
different children were tackling the work
and intervened only when it was necessary
to avoid costly mistakes. Occasionally she
made whole class announcements to
celebrate a particular useful piece of
practical problem solving.
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Day 4 in the afternoon � discussion of
learning
The teacher reviewed progress by asking
the class questions.
She began by telling the class that she
wanted them to think about what they had
learned and how easy or difficult it had
been. What have we learned?
Did we learn to make a chassis with
wheels? The class we clear that they did.
Was this easy to do? The class thought it
was.
Did we learn to fit an electric motor so that
it made the buggy move? Of course we did
but how easy was it? Almost everyone
thought it wasn�t that easy and you had to
be careful to get the rubber band stretched
just right.
What about the reversing switch? There
was universal agreement that this was very
hard � the hardest thing they�d done in d&t.
What about the lighting circuit � was that
easy? There was general agreement that
this wasn�t that difficult.
But what about getting the lights really
bright. Those with lights on their buggies
had to admit that they hadn�t managed to
do this.
What about the long wires to the hand held
control unit � how about that? Most felt that
this was only a little bit tricky.
And what about the body shell � how was
this? The class felt that this was
straightforward and the most fun. When the
teacher asked why the response was that
was when the buggies started to look like
something real.
The teacher then summarised you�re telling
me that you learned about making with

wood (the chassis with wheels) fitting and
electric motor, fitting a reversing switch,
fitting lights, producing a control unit and
making a realistic body shell. Some of it
was easy, some a little bit difficult and
some very difficult. Is this right? The class
agreed it was. Then the teacher changed
tack. She told the class that they had
learned lots of other things too, which she
hadn�t mentioned yet. She asked if anyone
could help her with this. The class were
mystified. She then asked, �Hands up if
you helped anyone during the buggy
project?� Every hand in the class went up.
Then she asked, �Who can tell me what
�patient� means?� One child answered �It
means not getting cross when things are
difficult or not going as you want them to.
Then she asked �Hands up if you think
you�ve been patient in the buggy project?�
Every hand in the class went up. She then
asked, �Who can tell me what �persistent�
means?� No one could tell her so she told
the class. �It means keeping going even
when things are going wrong.� Then she
asked, �Hands up if you think you�ve been
persistent in the buggy project?� Every
hand in the class went up. Then she
summed up. �You�ve learned lots about
making, lots about electric motors, lights
and how to control them. Some of it was
straightforward but some was really hard.
And you�ve also learned how to help one
another, and how to be patient and
persistent. You�ve done extremely well. I�m
pleased with how you�ve worked and you
should be proud of what you have done.�

The showcase of products

• A basic response to the task
There are no special effects; just forward
and reverse control. It is clear that there is
a lot of patience and persistence is needed
to produce the working reversing switch.
But neither the battery nor the switch, are
mounted on a card for convenient
handling. (See Figure &) A closer look at
the drive system shows that the tension of
the rubber band pulley in the drive system
has caused the card shelf to fail. (See
Figure 8) It would be worth exploring with
this child what could be done to improve
the situation.

Figure 7 A no frills solution
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Figure 8 A closer look at the drive system

• A more sophisticated approach.
There is the basic response with forward
and reverse control plus a card mounted
power supply and switch plus lighting. (See
Figure 9) There is careful decoration using
torn tissue paper for an effective
camouflage plus muzzle flash! (See Figure
10) A closer look at the insides reveals two
lights, in series so not very bright, a simple
paper fastener switch and far too much
masking tape! (See Figure 11)

Figure 9 A tank with facsimile tracks,
camouflage, lights and a firing gun

Figure 10 Careful decoration using tissue
paper

Figure 11 A closer look at the inside

• An interesting but flawed approach
There is a fairly rough and ready body shell
with a light held on by masking tape. (See
Figure 12) However this child was the only
one to use a ready made push to make
switch to control the lighting and to locate
this switch on the hand held control unit,
albeit with swathes of masking tape,
although the battery controlling the light is
still on the buggy. (See Figure 13)

Figure 12 A rough and ready body shell
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Figure 13 A dog�s breakfast BUT all the
controls are on the control unit

• An elegant solution
There is the basic response with forward
and reverse control plus a card mounted
power supply and switch plus lighting. The
lights penetrate the body shell. (See Figure
14)  A closer look at the insides reveals an
elegant layout with an absence of masking
tape plus a body shell with carefully cut out
windows and a moveable sun roof. (See
Figure 15)

Figure 14 The pink spirit, looking sharper
than the others from the outset

Figure 15 Elegant even on the inside

Issues arising
The teacher was clear that there were
several areas of improvement.

• Reliable electrical construction

The use of masking tape to effect a secure
electrical connection was too time
consuming and difficult, In future the
teacher hopes to have parent helpers for
soldering.

• Development of technical
understanding

There are two issues here, (a) To
encourage a greater diversity of technical
response which she hopes can be
achieved by providing a circus of
investigation activities into electrical control
and mechanical control; and (b) to develop
a more explicit use of understanding series
and parallel circuits to get particular
electrical control effects. This she hopes to
achieve by forging stronger and more
explicit links with the science curriculum.

• Development of aesthetic
understanding and skill

She hopes to achieve this through greater
use ICT for body shell development and
decoration.

• The role of drawing.

There was little in the way of preliminary,
explanatory or exploratory sketching. This
2D modelling was not essential to
producing finished, good looking, buggies
that worked well so the usefulness of such
drawing is under question. As children take
on buggy design that deviates more widely
from the teacher�s demonstration model
such drawing may become more useful.


