Science – Year 3/4B Autumn 2
Light

Shining the Light
Session 2
Resource Pack

© Original resource copyright Hamilton Trust, who give permission for it to be adapted as wished by individual users.
We refer you to our warning, at the foot of the block overview, about links to other websites.

Session 2 Teacher’s Notes
The Cave Investigation Activity
This will help the children answer the question on which materials and items show up brightly in
torch light. They will enter a dark cave one group at a time to experience the effect of shining a torch
around a dark room (just as the suspect of the crime did at the theatre).
Resources
Some large blackout curtains/ a quantity of blackout material (enough to exclude light under 2-3
tables), strong duct tape, safety pins, some torches, a selection of reflective and non-reflective
materials, e.g. high visibility clothing, sparkly material, reflectors, a mirror, aluminium foil, a glass
vase with 3 white lilies in it (no water) and a few different coloured items e.g. a grey scarf, a black
jumper, a green hat, a navy bag, a red cushion, a wooden bowl.
Making the Dark Cave
The cave will need to be set up ahead of the session. If possible, choose a location in a separate
room or area from the classroom where you can reduce the background light levels by drawing
curtains or closing blinds. Obviously, if you are using a separate location you will need at least 2
adults – one to supervise the classroom activities and another to take groups back and forth to the
cave. Push 2 or 3 tables together and drape blackout material or curtains across the top and down to
the floor. Use strong duct tape to secure the cloth to the table and seal joins. The idea is to obscure
as much light as possible from beneath the table. It should be as dark as possible. Think about the
place where the children will crawl in and out. This will need a good amount of overlapping material
to make an entrance flap that can be closed behind them. Once the cave is finished, crawl inside
with a torch and use safety pins or tape to attach some of your lightweight materials to the wall of
the cave opposite the entrance. Arrange the other items beneath so you have a viewing wall on one
side of the cave. Think about where the children will sit when they enter, ideally there should be
enough room for an adult and an investigation team (6 children). It is suggested that a minimum of 2
adults are needed for this session.
The Activity
Before the group enters the cave, warn the children that it is dark inside but there is nothing to be
afraid of because as they know already – darkness is only the absence of light.
Explain that their task is to investigate what it was like for the suspect who was shining the torch
around the stage – it might give us some clues to help discover what they were looking for. It will
also help us see what it was like for the witnesses.
Explain that you have put some objects and materials on the opposite side to the entrance – a bit
like a stage set. When they crawl inside, they should sit with their back to the entrance, facing the
opposite side.
Once the group is seated inside explain that you are going to ask someone to shine the torch around
for just 3 seconds and then turn it off again. Everyone can count to 3.
Ask what they saw. Make a mental list.
Now ask a different child to do the same. What else did they spot? Continue through the group.

Do you think there are any items you missed? Shine the torch methodically from item to item,
finding all the things no one saw.
Which things did you miss when the torch only shone for 3 seconds? Why?
Which things were the first things you saw? Why?
Explain that shiny things like glass, mirrors, foil, and sequins reflect light back to our eyes so they
almost seem to shine in the torch light. Dull, dark things absorb light so they are much harder to see
in the dark. High visibility clothing is designed to show up well for safety reasons.
How well did the white flowers show up? What about the vase?
What was sparkling on the sofa? Possibly Helen’s dress. If she was on the sofa, she couldn’t have
been shining the torch.
What might the person with the torch have been looking for?
Cardboard Boxes
The 2 independent group tasks need cardboard boxes between 3 children (as last session). If you
have retained these and they are not too damaged, you will be able to reuse them. If your children
have put a massive number of holes in them, you could exclude the light with pieces of black
insulation tape. The tape could then be gradually removed to increase the light levels instead of
making holes.
Year 3 Task
The Yr 3 task involves making cut out images of each of the suspects so the children can investigate
how easy or hard it would have been to see them in the dark according to what they were wearing.
It is crucial that the paper “suspects” are stuck down onto a sheet of black paper before the children
stick them inside the box – a figure dressed in black shows up clearly against a light coloured
background rather than being hard to see in the dark! To save time you could stick a sheet of black
paper on the wall opposite the peep hole of the Year 3 boxes ahead of the session.
Fair Testing
Encourage the children to think about how to keep the test fair. For example they should think
about balancing the light that is coming in – if 2 holes are made on one side, perhaps 2 balancing
holes should be made at the same time on the other.

Police Evidence
Many thanks to all the
investigation teams. Your
teacher shared your
findings with me and my
colleagues. You have made
a great start on the case
already.

Let’s begin with a review of what we know so far.

The Suspects

Bob the lighting
technician

Jim the caretaker

Rory the leading
man

Helen the leading
lady

Any one of the 6 suspects
could have done it.
Maggie the director

Sue the stage
manager

You discovered that:
• Darkness is the same thing as no light
• People cannot see when there is no light
• Light travels in straight lines
The thief turned out the lights by removing the fuse from the fuse cupboard
under the stairs (they may have first turned the lights off using one of the
switches).
The thief knew that they would not be seen if there were no lights on.

I know a lot of you have been studying the plan
of where the suspects were when the lights
went out.
Take out your plans from the Crime Information
Folders and help consider these questions.
Which suspects were closest to the fuse
cupboard when the lights went out?

Helen and Maggie

But Helen was on the stage when the lights went out so she couldn’t have switched out the
lights.

Which suspects were together when
the lights went out?

Rory and Bob

It would have been difficult for one of them to switch out the lights without the other one
seeing and then get to the fuse cupboard in the dark to remove the fuse, before stealing
the earrings (all in about 30 seconds).

It would seem that Maggie had the
greatest opportunity to turn off the
lights

Helen couldn’t have done it
unless she was working with
someone else

Some of you have been thinking about where
the earrings could have been hidden.
Some of you were wondering if Helen’s dressing
room was searched after she went to lie down. I
can confirm that my officers did a thorough
search of her bag and her dressing room. The
diamonds were not found.
I can also tell you that none of the suspects have been able to take the earrings
away from the theatre as they are being searched each day before they leave. It is
my belief that that the diamonds are still hidden there somewhere. The thief is
probably waiting for the fuss to die down.

Today, I would like you to investigate some of the events the witnesses saw to
see if they can give us any new evidence.
Nina was in the audience waiting for the dress rehearsal to
begin. She told us what she saw. We also asked her a few
questions.
“When the lights went out I think someone was moving around
on the stage because I could hear them but it was too dark to see
anything. Then after half a minute or so I saw a torch beam
shining around. I saw something sparkling on or near the sofa
and something glinted on the table with the flowers. I was
surprised that I couldn’t see the person who was holding the
torch. They seemed to be dark and almost invisible.”
Where was the person with the torch standing?
“They were standing on the right hand side of the stage.”
Could the person holding the torch have been using a wheelchair?
“No, I’m pretty sure the person was standing up. I think they walked across the stage once they put
the torch went out because I heard footsteps.”

Greg was in the audience as well.
“When the lights went out, nobody panicked because darkness and strange
lights are often used to create drama in a theatre. We all thought it was part of
the play. I heard someone move across the stage. Soon after a torch shone
about, it was very quick, as if the person was looking for something or maybe
checking where something was. Then the torch went out and there were more
footsteps. After that the low level emergency lights came on above the
audience. The stage area was pretty dark but I could see some objects more
easily than others.”
What could you make out?
“The cushions on the sofa were a dark colour with white stripes. I could see the white stripes quite easily and
the sequins on Helen’s sparkly dress. She was still sitting on the sofa. The flowers in the vase also showed up
clearly in the dark.
Had anything changed in the room?
“Yes, one of the stripy cushions was on the floor – perhaps the person moving around knocked it off and it was
strange but I think the flowers in the vase had moved. There were 3 large white lilies which had been in a
triangle arrangement. The white flowers showed up clearly in the gloomy light and now they were all together
on one side of the vase.”

Take a few minutes in your investigation groups to discuss what
you have found out from the witnesses. Write down your ideas,
theories and questions on one of your investigators’ note sheets.

Well done everyone!
Here are some of the questions we need to think about now.
What was the person shining the torch looking for?
Who were they?
What was sparkling on or near the sofa?
What was sparkling on the table with the flowers?
Why had the flowers moved?
Why did some things and some colours show up more clearly in the dark?
What were the suspects wearing and how easily would they have shown
up in the dark?
• Where could the diamonds be hidden?
•
•
•
•
•
•
•

To help us answer some of these questions, I would like you to investigate
these things:
1. Which colours are hardest and easiest to see in a dark place?
2. Which of the suspects outfits made it easy for them to move around
without being seen on the night of the robbery?
3. What makes some items sparkle or glint in torchlight?

You will need a dark place for your investigations so your box from last session
will work well.

Some of you will investigate which suspects outfits made it
easier for them to move around without being seen in the
dark
Use coloured pens or collage to
create an image of each
suspect’s outfit.

Sue was dressed all in
black
Bob had a black Tee shirt
and dark blue jeans

This outline has been coloured to look like Rory’s outfit

Some of you will investigate
which colours show up best in
the dark and which are harder to
see in low light.
This circle of coloured letters will
help with your task.

You will need a spy hole in the middle of one side of your box.
Stick your suspects tightly together opposite
your spy hole or stick your circle of letters
there instead.
Which do you think will be easiest to see?
Why? This is your prediction.
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Then gradually make the box lighter inside by adding more
and more pencil holes to the sides and top of the box.
Do not make any holes in the wall opposite your spy hole as this
is the wall you will be looking at.
Keep checking through the spy hole to see what you can see.
Which outfits or letters are the first to show up? Which are the
hardest to see?

Witness Statements
Nina was in the audience waiting for the dress rehearsal to begin.
She told us what she saw. We also asked her a few questions.
“When the lights went out I think someone was moving around on
the stage because I could hear them but it was too dark to see
anything. Then after half a minute or so I saw a torch beam shining
around. I saw something sparkling on or near the sofa and
something glinted on the table with the flowers. I was surprised that I
couldn’t see the person who was holding the torch. They seemed to
be dark and almost invisible.”
Where was the person with the torch standing?
“They were standing on the right hand side of the stage.”
Could the person holding the torch have been using a wheelchair?
“No, I’m pretty sure the person was standing up. I think they walked across the stage once they put the torch
went out because I heard footsteps.”

Greg was in the audience as well.
“When the lights went out, nobody panicked because darkness and
strange lights are often used to create drama in a theatre. We all
thought it was part of the play. I heard someone move across the stage.
Soon after a torch shone about, it was very quick, as if the person was
looking for something or maybe checking where something was. Then
the torch went out and there were more footsteps. After that the low
level emergency lights came on above the audience. The stage area was
pretty dark but I could see some objects more easily than others.”

What could you make out?
“The cushions on the sofa were a dark colour with white stripes. I could see the white stripes quite easily
and the sequins on Helen’s sparkly dress. She was still sitting on the sofa. The flowers in the vase also
showed up clearly in the dark.
Had anything changed in the room?
“Yes, when the lights came up, one of the stripy cushions was on the floor – perhaps the person moving
around knocked it off and it was strange but I think the flowers in the vase had moved. There were 3
large white lilies which had been in a triangle arrangement. The white flowers showed up clearly in the
gloomy light and now they were all together on one side of the vase.”

Task Sheet 1

Name:

I can investigate which suspects could have moved around easily in the dark without being seen
Use the 6 outlines to create an image of each suspect that matches what they were wearing on the night of the robbery. Colour them in
with felt tip pens, crayons or use collage e.g. sparkly paper, sequins or even crumpled tin foil for Helen’s dress. Try to match colours as
closely as possible. Cut them out and stick the people tightly together onto a sheet of black paper. Stick the paper opposite your spy
hole. Check you can see everyone from the spy hole before you put the box onto the table. Then, gradually increase the light in the box
with more and more holes. Keep checking what you can see! Think about how you can record your results. Do this in the table below.
Results

We have learnt that …

Task 1 Resource

Maggie – Light brown trousers and a white
shirt

Jim - Navy blue T shirt with a light blue
slogan and light blue jeans

Rory - White shirt with dark grey braces,
a black tie and black trousers

Helen - A silver, sparkly sequined dress

Sue - Black shirt, black jacket, black
trousers

Bob - Black T shirt and dark blue jeans

Task 1 Resource

Task Sheet 2

Name:

I can investigate which colours can be seen most easily in the dark
Stick the circle of coloured letters opposite your spy hole. Gradually increase the light in the box with more and more holes. Think
about where you put the holes and how many you make at a time. How can you keep it fair? Keep checking what you can see!
Results -Think about how you can record your results. Write a score or rank order beneath each letter. Explain how you have done it.

a

b

c

d

e

f

g

h

i

j

k

l

m

n

o

p

The 3 easiest colours to see were
The 3 hardest colours to see were
Our results show that …

Task 2 Resource

So what have we learnt from our
investigations this session?
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Light colours are much easier to see in the dark and white is the
easiest to see of all.

Why?
Because the lighter the colour, the more light is reflected back to
our eyes.

Which of the suspects were wearing clothes that made it easier for them to
move around in the dark without being seen?

These suspects are wearing darker colours that do not reflect much light

Which items showed up clearly in the torchlight?
Shiny things,
Sparkly things,
Reflective things,
White things,
Contrasting things e.g. bold stripes

Here are some questions for you to keep puzzling
over until next session
Who was shining the torch and what were they looking for?

Why did they move the flowers in the vase?

Where have they hidden the diamonds?

