Science – Year 3/4B Autumn 2
Light

Shining the Light
Session 1
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 1 Teacher’s Notes
Block Outcome
The focus of this block on Light is a “whodunnit” style mystery where the children will build up clues
session by session and use these to solve the mystery. The crime is the theft of a valuable pair of
diamond earrings from a theatre. The clues will all involve learning about aspects of light, including
the investigation of the nature of darkness, light beams, shadows, reflections, and refraction. The 6
suspects are all theatre employees or actors and the witnesses are the audience who saw the
strange events unfold.
The children’s help will be recruited by Detective Inspector Dave Harris, who has such a heavy
workload at the Police Station that he doesn’t have time to go through the clues and work out what
they mean. Hopefully the class will be happy to take on the challenge and will be highly motivated to
investigate the various clues, all on the subject of light.
In this session the children will consider how the thief was able to steal the earrings from the stage
without being seen. They will discover through investigation that darkness is the absence of light,
that without light we cannot see and that light can only travel in straight lines.
It is recommended that you divide the class into investigation teams of about 6 children and these
teams remain the same for the whole block. Ideally each team should contain a mixture of Yr 3 and 4
children. Each team will need a ‘Crime Information Folder’ containing all the important documents
of the case (provided) - 2 plans of the theatre, a list of suspects, suspect statements and a case
summary. Also include some ‘Investigators’ Note Sheets’ (also provided). On these, each group can
write down their notes, theories and questions. New information and task sheets will be added to
the folder each session to help the children solve the crime.
To help the task seem more plausible, you (the teacher) will “pass on” the children’s questions and
theories each session to Dave. To make the dialogue seem real, the following session Dave will
respond to questions and theories from the children (based on what they are likely to have said in
their notes) – saying things like “Some of you asked…” or “Several of you wanted to know …”. In this
way the illusion of dialogue will be maintained which the children will find motivating. Even if they
did not ask particular questions, they will assume that other teams did.
Resources
Cardboard Boxes
You will need a large number of cardboard boxes for this session (one between three pupils) so you
may need to put the word around for people to begin collecting them well in advance. The boxes
need to be reasonably strong and have sufficient height for a “stage”. Ideally they should be at least
30cm high and they will represent the scene.
Preparing the boxes
During this session the children will be encouraged to investigate light by making pencil holes in the
box. It is important that before the session, you make sure the cardboard is only one layer thick in
the base of the box (which will become the top when it is upturned) – see photos below. You could
also cut away any top flaps on the boxes so they sit neatly on the table when upturned, but if you
do, make sure the cut edges are smooth and straight as jagged edges will allow light in at the bottom
and spoil the investigation.

If the base of the box is made of two flaps, check that no light can get through – even a small crack
could spoil the investigation. If necessary, tape over the joins with duct tape.

Here the flaps can be seen
covering much of the base
of the box

Here the flaps have been cut
away with a craft knife to
allow the children to make
pencil holes

Set Collage
The children will need to make a rough “stage set” on one of the inside walls of the cardboard box.
This will provide something for them to see as they peep into the “theatre.” They should be
encouraged to do this quite quickly by sticking items or even whole pages from old magazines of
interiors or furniture brochures/catalogues. If you are not able to source these, a page of “set items”
is included in the session resources.
Next Session –The children will need cardboard boxes for their investigations next session so if
possible retain them
Health and Safety considerations


Warn children about the dangers of using sharp pencils

Theatre Terms
The police evidence PowerPoint that introduces the children to the task contains a number of
theatre related words and terms that will need to be explained. The terms will continue to be used
in future sessions. Two different theatre plans are included in the presentation to help with the
explanation. A list of the words to be explained is given below:
Auditorium, stage, back stage, scene, set, leading lady/man, wings, onstage, offstage, props,
entrance, exit.

Police Evidence
Hello everyone.
My name is DI David Harris
from Moorgate Police Station
and I will tell you a bit more
about this mysterious case.

The Crime
A valuable pair of diamond earrings has been stolen
from The Grand Theatre in Moorgate. The crime took
place on the day of the dress rehearsal for a new play
that is about to open called “In the Lime Light.”

The earrings were on a low table on the set where they were needed in the play (the
leading lady’s character has to put on earrings during the scene).

This theatre set is quite similar
to the one in the play.
There were a small number of
people in the theatre to watch
the rehearsal so they were
witnesses to the strange
events that happened.

The Suspects

Bob the lighting
technician

Jim the caretaker

Rory the leading
man

Maggie the director

Helen the leading
lady

These people were all in the theatre at the time of the
robbery and any of them could have done it. Each
suspect has been colour coded to show where they
were when the crime took place.

Sue the stage
manager

Backstage

Wings

Stage

Curtain
Pit

Audience seating
Auditorium

Wings

Plan of the stage and back stage areas

Stage door to outside

Coat hooks

Back stage
Fake window

sofa

Dining table
and chairs

Light switches

Jim the caretaker

Sue the stage manager

Lamp on
table

Fuse
Cupboard

Low table

Vase of
flowers

Stage
Rory the leading man

Staircase to upper level of theatre

Mirror

cupboard

Maggie the director

Bob the lighting technician

Stage curtain
Helen the leading lady
Location of the earrings

Before the robbery
The dress rehearsal was about to start
and Helen had taken her place on the
sofa ready for the first scene to begin.
There was a small audience of friends to
watch and they had taken their seats in
the auditorium.
The Other Suspects
Sue was on the left hand side of the
stage testing the curtains. Maggie was
on the opposite side waiting to watch
the rehearsal from the wings.
Rory was asking Bob to improve the
spotlight on him during his big scene and
Jim was emptying the bins at the back by
the outside door.

The earrings were in a small red
box on the coffee table in front
of the sofa.

What Happened

The lights went out for about 30 seconds. Then some strange beams of light were seen shining about
for a short time before the low level emergency lights came on in the auditorium. The stage was not
lit but there was just enough light for Helen to see that the earring box had moved. She opened it
and discovered the earrings had gone. She screamed and shouted, “The diamonds have been
stolen!”
Maggie shouted, “Everyone stay exactly where you are!”
Maggie, Helen and Sue were all in the same places. Jim and Bob had moved to the cupboard under
the stairs (where the fuse box was located) and Rory was beside the stage door to the outside.
Everyone turned out their pockets but the earrings were nowhere to be seen.
Maggie apologised to the audience and said they would need to take a break while they got the lights
working again. She asked Bob, Rory and Jim to search the backstage area and Sue and Helen to help
her search the stage area. She put a lantern in each area and asked Sue to lower the white safety
curtain whilst the search took place. Helen said the shock had made her feel faint and so she went
upstairs to her dressing room to lie down.
Despite an intensive search, the earrings could not be found.

Thank you for your help to try and solve
this mysterious robbery.
I have given your teacher some
information folders to help you.

Statements from the Suspects
My police officers took statements from each of the suspects and you will
find these in your information folders to help with your investigations.

Evidence so far
The lights could have been switched off at any of the switches shown on the
plan. The lighting fuse had also been removed from the fuse cupboard under
the stairs which is why no one could switch them on again. The fuse was found
much later inside the vase of flowers when Sue was searching for the
diamonds.
Eventually Jim found a spare fuse so after
about 20 minutes the main lights came back on.

Detective Advice
• Work in groups – it really helps if you can discuss the
case
• Use the information in your folders to discover as
much as you can about the case
• Make notes on your thoughts and ideas it will help
you remember
• Keep all your notes, questions and information
together in your group folder
Today’s Investigation
Once you have looked through the evidence, I would like you to investigate what
people saw at the time of the robbery using a torch and a cardboard box. I think this
will help shed some light on the case. Your teacher will give you these once you are
ready.

Good Luck!

Crime Information Documents

The Crime
A valuable pair of diamond earrings has been stolen from
The Grand Theatre in Moorgate. The crime took place on
the day of the dress rehearsal for a new play that is
about to open called “In the Lime Light”.

The earrings were on a table on the set where
they were needed in the play (the leading lady’s
character has to put on earrings during the scene).
When the robbery was discovered, Detective
Inspector David Harris was called to the scene. He
discovered there are 6 suspects in the case.

The suspects were either on stage or
backstage at the time. There were
also a few people sitting in the
theatre seats waiting to watch the
rehearsal. They are not suspects as
none of them left their seats at the
time of the robbery. These people saw
and heard some strange events take place. They are the witnesses to this crime.
Lights
Lighting seems to be a key part of this mystery. The lights went out at the time
of the crime for about 30 seconds. Then a few light beams were seen shining
about the stage. After that the low level house lights came on in the auditorium
so the stage was very dimly lit.
How were the lights switched off to begin with?
This was done either by using one of the switches or by taking out the fuse. We
know the fuse was removed but this could have been done in the dark to stop
any one turning the lights back on.
Who switched them off?
Solve this and you will have solved the crime!

Crime Information Documents

The Suspects

Jim the caretaker

Maggie the director

Helen the leading lady

Rory the leading man

Sue the stage manager

Bob the lighting technician

Crime Information Documents

Witness Statements
Jim
I was sweeping the floor by the stage door when the lights went
out. I thought the fuse must have blown so I made my way in the
dark to the fuse cupboard under the stairs. I found the cupboard
door open which was strange. I keep a torch in there and when I
switched it on I discovered the spare fuses were missing from the
box where I keep them. It took me about 20 minutes to find them
and get the lights back on. They had fallen into a pair of old boots
at the bottom of the cupboard - or perhaps someone had hidden them there!
Maggie
I was all ready to watch the dress rehearsal from the wings on
the right hand side of the stage. I had a good view from there and
I could keep an eye on the back stage crew too. When the lights
went out, it was very quiet at first. I think the audience thought it
was meant to happen. I couldn’t see anything at all but I thought I
felt the air move and the slight sound of someone moving past me.
I couldn’t tell which direction they were going in though. Then I
saw a beam of light shining around the stage just for a few seconds. After a short
while the dim house lights came on and I could just make out where things were on the
stage. That was when Helen screamed and said the earrings had been stolen. I knew it
couldn’t have been anyone in the audience as they had all been in their seats the whole
time so I told the cast and crew to stay where they were. Everyone turned out their
pockets (including me) but the diamonds were nowhere to be found. I told the audience
we would need to take a break and Sue lowered the white safety curtain. We used
lanterns to search everywhere but with no success. Then Jim found the spare fuses
and got the lights back on.
Helen
I was on the stage ready to begin dress rehearsal. It all went dark.
I wasn’t scared as lighting people are always doing things like that in
the theatre. I just waited. Then I saw a torch beam shining around
the stage for a few seconds but I couldn’t tell who was shining it. It
might have been from the audience or from the front of the stage.
I’m sure someone walked across the stage because I heard them but
I couldn’t tell which direction they were going in. Then the house
lights came on and although it was still very dark, I noticed the earring box had moved.
I looked inside and they were gone. I shouted out in surprise and Maggie took control. I
had to go and lie down in my dressing room after that because of the shock. Well to
think, this terrible crime was committed right in front of me and I didn’t see a thing!

Crime Information Documents

Rory
I was backstage talking to Bob when the lights went out. He
muttered something about fuses and disappeared. I was a bit
cross really as I knew it would mean the rehearsal would start
late. I couldn’t see a thing so I thought I would find my way to the
coat hooks by the stage door as my phone was in my coat pocket.
No one is allowed their phone switched on or with them during
rehearsals or performances but I could tell this rehearsal was not
going to start anytime soon! Then Helen screamed from the stage
and Maggie shouted “stay where you are!” We all had to turn out our pockets.

Sue
I was testing the curtains when the lights went out. I think
someone walked past but I couldn’t tell who it was. I thought
perhaps it was Bob or Jim trying to sort out the problem but
they didn’t speak. I decided to stay where I was. Then a beam
of light shone about for a few seconds. It lit up a few items on
the stage before it went out. Then the low lights came on and
Helen screamed. You know all the rest.

Bob
The rehearsal was about to begin. I was trying to get up
the stairs to the lighting box but Rory was complaining
about his spotlight. Then the lights went out. I made my
way in the dark to the fuse cupboard so I could help Jim
sort out the problem. We were looking for the spare
fuses when Helen screamed. I think someone had taken
the fuse out on purpose and hidden the spare fuses.

Investigators’ Notes
Date
Investigators’ names:

Notes and Theories

Questions

Team

Task Sheet 1

Name:
I can investigate light and dark

Try to describe what you can see in the centre column. It may be nothing at all or just a vague
shape, colour or outline. If you can see something, but you are not sure what it is, you could lift
the box a little to check on what it is before you write your observation e.g. “a shiny edge on the
lamp” or “the white cushion on the sofa.” Check on its position on the set.

When I …
Look through a peep hole
towards the stage and
there were no other
holes in the box
Make a few holes in the
same side as the peep
hole

Make a few holes on the
other 2 sides

Make a few holes in the
top

Shine the torch into a
hole towards the stage

Shine the torch into a
hole from either side and
look in from my peep
hole towards the stage

What I have learnt about light

I can see …

I think this might be
because …

Task Sheet 2

Name:

In the Theatre
What happened
The lights went out

What people saw
Absolute darkness
Nobody saw the robbery

Someone shone a torch
beam around for a few
seconds

People in the audience
reported seeing a beam of
light shining from the left
hand side of the stage.
It lit up a few objects on
the set

The audience could not see
who was shining the torch

The torch went out

Everything went black
once again

Why?

Task – Understanding Light
Understanding light is the key to
solving this crime

So that is where we need
to start our investigations

Good investigators are always
asking the question:

Why?

Divide your investigation
team into 2 groups of
about 3 people.
Each group will need a
cardboard box.

Your box represents the theatre. There are no windows in it.
1. First, turn your box face down on the table.
Fold out any flaps.
If you were inside the theatre, and there were
no lights on, what do you think it would be
like?

Why?
Because no light can get inside

Dark

2. One of the inside walls of the box will
represent the stage. Stick a few pictures
from magazines or catalogues onto it to
make it look a bit like a theatre set.

It doesn’t need to look perfect.
This one is made from 3 different
pictures.

3. Use a sharp pencil to make a
hole in the box on the
opposite side to your stage
set.
Take turns to look through the
hole. What can you see?

Why?

4. Make some more holes in the
same wall of the box. Each time
look through one of the holes
towards the set.
Can you see any of the pictures?

Why?

5. Try making a few holes on
the other 2 sides and the top
of the box.
Look through different holes
Can you see anything?
Why?

5. Try shining a torch into one
of the holes and looking
through another. What can
you see in the box?

Why?
Experiment by changing the torch
hole and the peep hole.
What can you see?

Why?

Stage Plan
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Set Items

So what have we learnt about light
from our investigation?

When you first made a hole in
the box, what could you see?

Why?

Nothing except
darkness!
Because no light could get into the box. Darkness is
the absence of light.

How does this explain what the witnesses of
the robbery reported?
When the lights went out, everything went black. This
was because there were no windows to let any light into
the theatre and there were no lights on inside. Darkness
is the absence of light.
Without light we cannot see. The diamond thief knew
this. They arranged for the lights to go out, perhaps first
by turning them off at a switch on the wall and then by
removing the fuse so no one could turn them back on.

Did it make any difference
when you made several holes?
Probably not – unless you
made a huge number

Why?

Remember our eyes need light to see. The
holes were small and so they could only let a
very small amount of light into the box. It was
not enough light for you to see inside.

Did you see anything when you
shone the torch into one of the
holes?
Maybe, maybe not!

Why?

Remember you need light to see. The torch beam only lit up
the place that was directly in front of it. If you were peeping
through a hole close to the torch, you may well have seen
some of the set. However, you would not have been able to
see anything anywhere else in the box.

Why?

Because light travels in straight lines.

This torch has a focused beam of light which can
only travel in straight lines
Cardboard box

Small hole
Picture of set

Only this small
section is lit by
the beam
You would only be able to see the set if your peep hole was very close to the torch
– so that you could see the place where the beam was lighting it up.

Did you see any of the set when
the torch was shining from the side
or the top?

No

Why?

Remember that light can only travel in straight lines so the beam of
light from the torch would only hit the opposite side of the box (or the
table if you were shining it from the top). No light would fall on the set
so you could not see any of it. If you were peeping through a hole close
to the torch, you may have been able to see the cardboard on the
opposite side of the box (or the table if the torch was shining
downwards).

How does this explain what the witnesses of
the robbery reported?

The witnesses could not see who was shining the torch because the beam of light
was not shining on them. Remember, you need light to see and light can only
travel in straight lines! The light shone around the stage so different things could
be seen as the beam moved about.

A light bulb is different to a torch
because it sends out light in all
directions (although it still
travels in straight lines).
How does this explain what the witnesses of the robbery
reported?

When the low level emergency lighting came
on, the auditorium was dimly lit. There was just
enough light for Helen to see that the earrings
had been stolen.

So what have we learnt about light?
• Darkness is the absence of light
• You need light to see
• Light travels in straight lines

There are many other amazing facts about
light. Here is one of them.

Light is the fastest moving thing in the universe!

It travels at a whopping 300,000,000 metres per second!

