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SECTION 1

learning context

1

design context

learning purposes

Children like using torches to see in the
dark – under the bed covers, when there
is a power failure, into the fireworks’ box
on bonfire night, during a night time wide
game at the school camp. They also
enjoy being in control of the lighting for
their own space – a desk lamp to do
homework by, a bedside lamp for
reading, a decorative light to make their
room look attractive. So the prospect of
designing a light to be used by someone
for a particular purpose in a particular
place is one that is likely to appeal to the
children in your class. At the end of the
task the children will have each produced
a working light that meets the needs of a
person of their choice (who may be
themselves).

In this unit children will learn:

t to think about the requirements of a light
for a particular purpose in terms of:

– what it should look like and
– how it might work;

(Sessions 1, 5 and 6)

t to investigate the performance and
working of existing torches;

(Session 2)

t some techniques for constructing
simple circuits; (Session 3)

t about switches, batteries and light
bulbs and how these can be arranged
to provide lighting.

(Session 4)



SECTION 2

tasks for learning

the small tasks
the focused practical tasks

the big task
the design and make task

2

1 Looking at lights
45 minutes

2 Investigating torches
30 minutes

3 Making simple circuits
60 minutes

4 Investigating switches
60 minutes

5 Writing a specification
30 minutes

The big task is to design and make a light
that is suitable for use in a particular
situation. The device will be constructed
from card, found materials and technical
components. It will be powered by a
battery and controlled by switches.

2 hours in 30-minute or
60-minute lessons

The evaluation 60 minutes

Unit review 30 minutes

the dragon head adds considerable impact to an
otherwise simple cylindrical torch. It is made from a
single piece of corrugated cut out carefully to emphasise
the fierce eyes and sharp teeth. The use of a small bulb
holder helps considerably with the construction of the
electrical circuitry as the bulb can be screwed in and
connecting wires held tight by terminal screws



SECTION 3

children’s decisions

design decisions

3

The children can decide on the following:

t what the light is for

required learning in Sessions 1 and 5,
design decision made in Session 5;

t where the light will be used

required learning in Sessions 1 and 5,
design decision made in Session 5;

t who will use the light

required learning in Sessions 1 and 5,
design decision made in Session 5;



SECTION 3

children’s decisions

design decisions

4

t how the light will work

required learning in Sessions 2, 3 and 4,
design decision made in Session 6;

t how the light will be constructed

required learning in Session 6,

decision made in Session 6;

t what the light will look like

required learning in Sessions 1 and 5,

design decision made in Session 6.
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SECTION 4

teaching the unit

suggested timing
45 mins

session
one

looking at lights
Teacher input

Tell the class that they will be designing
and making a light to be used by
someone for a particular purpose and
that to begin with they will look at
different lights to see how they work and
for what they are used. Show the class a
selection of lights. These should include a
slim pocket torch, a heavy-duty flashlight,
a camping lantern, a table lamp, a
reading light. Use the following questions
as means to discuss lights with the class.

t What do all these objects have in
common?

(They all provide light. They all work by
switches.)

t Which ones use mains electricity to
work?

(The table lamp and the reading lamp.)

t How could you tell?

(They both have a flex and plug so that they
can be connected to the mains supply.)

t How do the others work?

(They use batteries.)

t What is an advantage of using mains
electricity?

(Usually it doesn’t wear out like battery
power.)

t What is a disadvantage of using
mains electricity?

(It’s not available everywhere. Also it is
very powerful and can be dangerous.)

t What is an advantage of using a
battery?

(It provides electricity wherever you are; it
doesn’t have to be plugged in. Batteries
aren’t so powerful and therefore are
usually less dangerous.)
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SECTION 4

teaching the unit

session
one

looking at lights (continued)

t What is a disadvantage of using
batteries?

(They wear out. They can be very heavy.)

t Are there any clues as to what the
objects will be used for?

(The heavy-duty flashlight is robust and
tough-looking so would be used in
difficult, emergency situations; the slim
pocket torch looks more fragile indicating
use for minor emergencies; the camping
lantern will be stable for standing on a
flat surface and provide all-round lighting;
the table lamp will provide general
lighting but for decorative effect rather
than for a particular task; the reading
lamp will provide lighting for a task
requiring attention to detail – reading or
making something.)

Pupil activity

Tell the class that each child should
choose the light they find most interesting
and make an annotated drawing to
describe what it looks like and what it is
used for.

Resources

Stimulus: collection of working lights – a slim pocket torch, a heavy-duty flashlight, a
camping lantern, a table lamp, a reading light;

Consumables: paper;

Tools: pencils.

Health and safety check

Discuss the hazards and risks involved in using devices that require mains electricity and how the risks
can be controlled by using the correct procedures.
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investigating torches

suggested timing
30 mins

session
two

SECTION 4

teaching the unit

Teacher input

Tell the class that they can learn a lot
about lights by taking a close look at
torches. Explain that there are lots of
different torches for them to investigate.
Tell the class that they should examine
the torches carefully and that they should
take them to pieces to find out how they
work and how to change the bulbs and
batteries. Tell the class that they must put
the torches back together again when
they have finished their investigation,
ready for the next class to use.

Pupil activity

Tell the class that they should work in
pairs and try to answer the following
questions about a torch they are
examining.

t How do we turn it on and off?

t How can we take it to pieces?

t What are the different parts for?

t What material is each part made from?

t How many batteries does the torch need?

Explain that to answer these questions
they should use labelled drawings of both
the outside and inside of the torch. They
should show the pathway of the electricity
(the circuit) in the torch.

Resources

Stimulus: a collection of different types of torches with working batteries, e.g. heavy-duty
flashlight, pocket “penlight” torches, novelty children’s torches, transparent torch
(available from Technology Teaching Systems), “snakelight” free-standing torch,
flashing lantern, or camping light, catalogues showing a range of designs of
torches (e.g. Argos);

Consumables: paper;

Tools: pencil.

Health and safety check

Discuss the hazards and risks involved in working as a group and how the risks can be controlled by
the way the children behave and treat one another.
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making simple circuits

session
three

SECTION 4

teaching the unit

suggested timing
60 mins

Teacher input

Explain to the class that they are going to make simple circuits like those that are in a
torch. Tell the class that they will be working in pairs and that their first task will be to take
a torch apart and see if they can make the bulb light up without using the torch casing.
Show the class how to use a bulb holder to hold a bulb and wire strippers to strip wire so
that the wire can be attached to the holder using a screwdriver. Show them how to use a
wire with crocodile clips at each end as a quicker way of attaching wire to the bulb
holder. Tell the class that they should also try to get a bulb to light without using a holder.

screwing bulb into  bulb holder attaching wire “hook” to screw

tightening the screw with a screw
driver

stripping insulation with
simple wire strippers

clipping a crocodile lead to a
bulb holder
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making simple circuits (continued)

session
 three

SECTION 4

teaching the unit

Resources

Stimulus: a collection of different types of torches with working batteries, e.g. heavy-duty
flashlight, pocket “penlight” torches, novelty children’s torches, transparent torch
(available from Technology Teaching Systems), “snakelight” free-standing torch,
flashing lantern, or camping light;

Consumables: bulbs and bulb holders, thin insulated wire, thin, insulated wire with crocodile
clips at either end, paper, batteries from the torch;

Tools: pliers and/or wire cutters/strippers, small screwdrivers, pencils.

Health and safety check

Discuss the hazards and risks involved in working with technical components and how the risks can be
controlled by taking care, being patients and using the correct procedures. Revisit the discussion about
controlling risks when working in groups.

Pupil activity

Working in pairs the pupils should draw
the resulting circuit without using symbols.
They should also try to light more than
one bulb and draw circuits that achieve
this. In this way they may be prompted to
produce both series and parallel circuits.



suggested timing
60 mins

investigating switches
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session
session
four

SECTION 4

teaching the unit

Teacher input

The torches the children have been investigating are likely to have a variety of switches.
For example:

some torches have a signalling switch that only
makes contact when pressed

many torches have a push button switch that
stays on when pressed

some torches switch on and off by rotating the
end

some torches switch on by sliding a cover away
from the bulb



investigating switches (continued)
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session

SECTION 4

teaching the unit

Explain to the class that they have three tasks:

t to see how many different kinds of switch they can find in the torches they have investigated;

Resources

Stimulus: a collection of different types of torches with working batteries, e.g. heavy-duty
flashlight, pocket “penlight” torches, novelty children’s torches, transparent torch
(available from Technology Teaching Systems), “snakelight” free-standing torch,
flashing lantern, or camping light;

Consumables: bulbs and bulb holders, thin insulated wire, thin, insulated wire with crocodile clips
at either end, paperclips and paper fasteners (split pins) for making switches, a
range of ready-made switches, a range of shapes and sizes of battery (cell), paper;

Tools: pliers and/or wire cutters/strippers, small screwdrivers, pencils.

Health and safety check

Revisit the discussion about controlling risks when working with technical components.

t to make their own switch using card,
paper fasteners and paperclips and to
use this in a circuit to control a bulb;

t to put a ready-made (commercial)
switch in a circuit to control a bulb.

Pupil activity

Working in pairs the children should explore the torches and make a list of the different types
of switch they discover. They should draw the circuit they make and write notes to explain
how their “home made” switch controls the flow of electricity. They should also try to explain
how the commercial switch works by trying to draw what they think is inside the switch.

session
four



suggested timing
30 minswriting a specification
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session
session
five

SECTION 4

teaching the unit

Teacher input

Explain to the class that now is the time for
them to decide what the lights that they are
going to design and make will be like.
Remind them that although they have done
a lot of work with torches they are not limited
to designing a torch. They should realise
that lights can be designed in different ways
depending on what they are for, who will
use them and where they will be used. Ask
the class to fill in the blanks in these
sentences about the lights that they are
going to design and make. It is important
that each child writes down the sentences
as they will inform the designing and making.
You could write starter sentences on the board.

“My light is for …

It will be used by …

It will be used at … “

or: “It will be used in …”

It may help to give an example such as:

“My light is for decoration.

It will be used by me.

It will be used in my bedroom.”

Pupil activity

Each child should write the specification
for the light they will design and make.
Explain to the class that they can each
use this to make sure that the design
decisions they make are sensible. There is
a ready-to-copy sheet ‘My light
specification’ that you may wish to use
with some children.

Resources

Consumables: ‘My light specification’ sheet, paper;

Tools: pencils.

Health and safety check

Tell the class to remind themselves about controlling risks when working with technical components,
particularly the need to be patient, as this will be good preparation for the time when they make their
own lighting device.
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session
six

SECTION 4

teaching the unit

the big task: designing and making the light
suggested timing
2 hours in
30- or 60-
min lessonsTeacher input

Tell the class that to design and make
their lights they will need to think about
each of the following:

t choosing suitable materials;

t choosing and holding the battery;

t choosing the switch;

t wiring up the circuit;

t making the light work well;

t making the light look right.

Explain that you will discuss the first item
on the list with the whole class and then
give advice on an individual basis.

Ask the class to close their eyes and
imagine what their lights will be like. Get
them to try to picture it in their minds.
Then ask these questions.

t Is the picture in your head mainly a
tube?

t Is the picture in your head
mainly a box?

t Or is it a frame?

t Is it like
something living
– a flower or an
insect perhaps?

Ask for a show of hands for each option.
Then suggest the following.

t If your idea is mainly a tube then
perhaps you should start with a plastic
bottle or a card tube.

t If your idea is mainly a box then
perhaps you should start with a box or
a  net that forms a box.

t If your idea is a frame then perhaps
you should think how the fame could
be made from thin strips of wood.

t If your idea is a flower then perhaps
you should think about a thin stick for
the stem and coloured card for the
petals.

t If your idea is an insect then perhaps
you should think about using a tube for
the body and coloured card for the
wings.

Explain that the key idea is to use
materials that are already similar to the
effect you want to achieve.
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session
six

SECTION 4

teaching the unit

the big task (continued)

Pupil activity

Each child should choose their starting materials and record the decision by writing a
sentence that begins like this. My light is like a ……………………… .......................

so I will use these materials ……………...................................................................

They can add this to the ‘My light specification’ sheet they completed in the last session.
As the children begin to develop the structure of their lights you will be able to offer advice
on each of the following.

Choosing and holding the battery

Have a range of shapes and sizes of batteries and battery
holders available and ask the children to decide the type
they will use.  AA size batteries make for a compact
torch but will tend to run out more quickly
than larger examples. The slim, rectangular
batteries often used in bicycle lamps are
easier to join wires to than other types.

Once the battery has been selected, children can
look for a box that will fit it.  Empty film canisters are
useful for C sized batteries, and Smartie tubes will fit two
AA sized batteries. Children may need to make their own
cylinders or boxes out of card or corrugated plastic, to provide a tight fit – the batteries
mustn’t rattle around, so foam or bubble-wrap can be used as padding.

Choosing the switch

Drawing on the learning from Session 2
‘Investigating switches’, children should be able
to choose either one of the switches they have
made or a commercial switch or decide that they
need to design and make a new kind of switch
for the light.

Wiring up the circuit

Wiring up the circuit is probably the part where children need most help. Making fail-safe
connections is very difficult – most torches have a spring inside to force the batteries into
contact with each other and one terminal of the bulb.  The spring also acts as a
connection with the negative end of the battery.  Children can use a small spring, or make
their own from some stiff wire wrapped around a pencil. Then they can join wires to the



spring and the switch, by baring 2 cm of the insulated
wire and twisting the end around the contacts.
Using a bulb holder makes joining to the bulb
easier. You may wish to arrange for some
children to receive individual help with soldering
but this should be done only under adult supervision.

When all of the parts of the torch are assembled it may
not work the first time. Children will need to diagnose
where the loose connections might be, and find ways to
make them more reliable.

Making the light work well
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SECTION 4

teaching the unit

the big task (continued)

Depending on the purpose of the light,
children will need to decide whether the
light from the bulb needs to be focused
into a beam. They can test different kinds
of shiny materials (foil, glossy paper, etc.)
to decide which will reflect the light in the
most efficient and even way.

Next they need to decide upon a shape for the reflector (a cone? a disc?) and cut it to fit
around and behind the bulb. A piece of overhead projector film (or coloured cellophane if
the light is to be a particular colour) stuck over the front of the reflector will help to protect
the bulb.

They may find that the light needs to be shaded in same way, in which case they may
need access to paper that is translucent, such as tracing paper.

Making the light look right

The overall appearance of the light will depend on the way it is decorated. Children can
add decoration in a variety of ways:

t creating patterns or images by adding stickers of various colours and shapes;

t creating texture by sticking on different materials;

t adding functional decoration such as wrapping with string to improve grip.

plastic container
bulb D-size battery

spring to
hold battery

paper paper
acetate foil fastener clip

covered card

session
six



SECTION 4

teaching the unit

the big task (continued)

To ensure that the children are thinking
about the design decisions that they need
to make, ask them to tell you (or a
partner) the answers to these questions.

t What type of switch will you use? Why?

t How will your switch work?

t Where will you put the switch?

t How will you keep the battery joined
to the wire?

t How will you keep the bulb joined to
the wire?

t How will you keep the switch joined to
the wire?

t How will you get the light to go where
you want it?

t How will you protect the light bulb?

Extension work

Children who finish early or who require
an extra challenge might be asked to do
the following:

t develop a set of instructions explaining
how to use the light;

t investigate how long the battery lasts;

t investigate the cost of the materials and
components that make up the light;

t investigate how to get two levels of
brightness by using two bulbs and
changeover switches.

Resources

Consumables: bulbs and bulb holders, a range of shapes and sizes of batteries, a range of battery
holders, thin insulated wire, thin insulated wire with crocodile clips at either end,
paperclips and paper fasteners (split pins) for making switches, a range of ready-
made switches, short springs or stiff bare wire for making springs, a range of
cardboard cylinders (e.g. kitchen rolls, Smartie tubes), a range of other small
cardboard boxes, a range of small plastic bottles, stiff card and/or corrugated plastic,
a range of ready-made switches, aluminium cooking foil for conductors and reflectors,
overhead projector film for lenses, tracing paper for light shades, sticky tape, PVA
glue, thin wooden strip for frames, coloured paper and coloured stickers for
decorations, string to improve grip, straws and small buttons to create texture;

Tools: pliers and/or wire cutters/strippers, small screwdrivers, scissors and/or snips for
cutting paper, card or plastic, rulers, junior hacksaw and sawing board for cutting
wooden strip, pencils.

Health and safety check

Revisit the discussion about controlling risks when working with the tools, materials and components
available for making the lighting devices. 16

session
six
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suggested timing
60 mins

session
seven

evaluating the final product

SECTION 4

teaching the unit

Teacher input

The children will be evaluating the half-
finished product and the way it is being
made as they proceed. When the light is
finished it is important they make a more
formal evaluation by referring back to the
specification they set out at the beginning.

Ask the class how they can find out
whether the torches do what they were
designed to do. If necessary, suggest
simple tests. Here are some  examples.

t If it is a torch for signalling, can you
send messages with it?

Try turning it on and off quickly, lots of
time – a switch that sticks or breaks
easily would soon be revealed.

t If it is a reading light, does it give
enough light to read by?

Just try it out and see. Should more than
one person try this out?

t If it is a light for an elderly person
who may have difficulty in using their
hands, is it easy to switch on and off?

Ask the chldren to try it and see.

t Does it look right?

Just ask users whether they like it.

This evaluation may lead to suggested
improvements to the light and you may want
to allow time for these to be carried out.

Pupil activity

The children should each decide on
which questions to use to evaluate their
lights and carry out the evaluation. They
should each produce a large drawing of
the torch, label it to show how it works,
with notes describing what it is for, who
will use and where it will be used and an
explanation of how well it meets these
criteria. There is a ready-to-copy sheet
‘My light evaluation’ that you may wish
to use with some children.

Resources

Stimulus: the lights they have designed and made;

Consumables: ‘My light evaluation’ sheets, paper;

Tools: pencils.

Health and safety check

Discuss the hazards and risks involved in using the lighting devices and how the risks can be controlled.
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suggested timing
30 mins

session
eight

unit review

SECTION 4

teaching the unit

Teacher input

Explain to the class that it is important to
think about how to get better at design &
technology and that they can do this by
discussing the following questions.

t What did you enjoy most?

t What did you find easy?

t What did you find difficult?

t What did you get better at?

t Did you help each other?

t What could have been done better?

t How could these be done better?

Pupil activity

The children should discuss the questions
in groups and when they have finished
you should ask each group to make a
short report to the class. The class should
agree a statement of improvement based
on these reports for their next design &
technology unit.

Resources

None required.

Health and safety check

Discuss whether the class used hazard recognition, risk identification and risk control to design and
make safely.
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resources summary

Session 1

Session 2

Session 3

Session 4

Session 5

Session 6

Session 7

collection of working lights – a slim
pocket torch, a heavy-duty flashlight,
a camping lantern, a table lamp, a
reading light

a collection of different types of
torches with working batteries, e.g.
heavy-duty flashlight, pocket
“penlight” torches, novelty children’s
torches, transparent torch (available
from Technology Teaching Systems),
“snakelight” free-standing torch,
flashing lantern, or camping light,
catalogues showing a range of
designs of torches (e.g. Argos)

a collection of different types of
torches with working batteries, e.g.
heavy-duty flashlight, pocket
“penlight” torches, novelty children’s
torches, transparent torch (available
from Technology Teaching Systems),
“snakelight” free-standing torch,
flashing lantern, or camping light

as for Session 3

the lights they have designed and
made

paper

paper

bulbs and bulb holders, thin insulated
wire, thin, insulated wire with crocodile
clips at either end, paper, batteries
from the torch

as for Session 3 plus paperclips and
paper fasteners (split pins) for making
switches, a range of ready made
switches, a range of shapes and sizes
of battery (cell)

‘My light specification’ sheet, paper

as for Session 4 plus a range of battery
holders, short springs or stiff, bare wire for
making springs, a range of cardboard
cylinders (e.g. kitchen rolls, Smartie tubes), a
range of other small cardboard boxes, a range
of small plastic bottles, stiff card and/or
corrugated plastic, a range of ready made
switches, aluminium cooking foil for conductors
and reflectors, overhead projector film for
lenses, tracing paper for light shades, sticky
tape, PVA glue, thin wooden strip for frames,
coloured paper and coloured stickers for
decorations, string to improve grip, straws and
small buttons to create texture

‘My light evaluation’ sheets, paper

pencils

pencils

pliers and/or wire
cutters/strippers,
small
screwdrivers,
pencils

as for Session 3

pencils

as for Session 3,
plus scissors and/
or snips for cutting
paper, card or
plastic,  rulers,
junior hacksaw
and sawing board
for cutting wooden
strip

pencils

Stimulus materials Consumable materials Tools

SECTION 5

resources and links
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SECTION 5

resources and links

vocabulary

links to other subjects

Session 1 Session 2 Sessions 3 Session 4

battery, bulb, flex, plug, reflective, transparent, wire, bulb holder, wire push switch, toggle
switch opaque,  circuit, current strippers, insulation, series, switch, slide switch

path, conductor, insulator parallel,

Science

The work on circuits in this module fits
well with the QCA schemes of work in
science.

The work gives a lead into the QCA
scheme of work 6G Changing Circuits
where the children are investigating
making lights brighter or dimmer.

It also leads nicely into 7J Electrical
circuits taking the idea of fault finding in
circuits, or torches, and trying to devise a
checking system to find the fault.

Literacy

Based on the pupil activity in session 2
the children could present an account in
speech, diagrams or writing to explain
how a torch works.  This would be an
excellent way of revising explanatory
texts as detailed in term 3.



My light specification

Name Class

My light is for

It will be used by

It will be used at

or

It will be used in

My light will be like a

so I will use these materials



My light is for Does it work well? ❑   Yes/ No   ❑

It will be used by Do they like it? ❑   Yes/ No   ❑

If ‘No’, what can I do to improve it?

If ‘Yes’, what was it they liked?

If ‘No’, what was it they disliked?

What can I change so that they like it?

It will be used at or It will be used in

Does it fit in with where it will be used? ❑   Yes/ No   ❑

If ‘Yes’ explain why.

If ‘No’ what can I change so it does fit it?

Here is a labelled drawing of my light.

My light evaluation

Name Class
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