Science – Year 3/4B Autumn 2
Light

Shining the Light
Session 4
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 4 Teacher’s Notes
Blackout Facilities
During this session the children will be investigating shadows which will be much easier to
see in a darkened room. If your classroom has blackout blinds use these to block out
extraneous light for the investigation tasks. If you do not have this option, consider
arranging to do the investigative tasks in a different room that has blackout facilities e.g. the
hall.
Light Sources
Ensure that you have good quality torches for the children to use for investigations. Choose
torches with a focused forward-facing beam if possible rather than those with a lantern
style head that throws light all around. Make sure the batteries have plenty of life in them.
Weak torches and flat batteries will not allow children to investigate shadows in a rewarding
and meaningful way. Overhead projectors and ceiling mounted projectors are powerful light
sources that are ideal for shadow investigations. When using them, be sure to warn the
children of the dangers of looking directly into the light. Also remind them of the
importance of not shining torches into people’s eyes.
Screens
During the investigative part of the lesson you will need a number of screens on which to
project shadows. For task 2, groups of 2-3 children will need a small screen to create hand
shadows. An A3 sheet of white card propped up on the table or taped to a piece of
classroom equipment will work well.
Cardboard Theatres
The Year 4 task involves investigating how shadows can be viewed through a translucent
screen in the same way that the witnesses reported seeing the suspect’s shadows through
the plain white curtain. You will need to prepare these ahead of the session.

Cardboard theatres can be made very
easily by cutting away 2 opposite sides
from a cardboard box with a craft
knife. Leave a border around the edge
of one of the sides. The one in the
photo has been cut to look like a
theatre but if you are short of time,
just make 3 straight cuts instead.

Cut a piece of white tissue paper so it is
the right size for the screen by drawing
round the outside of the box and then
cutting out your rectangle a cm or so
inside your line.

Paint PVA around the inside of your
border and then stick your tissue
paper screen in place.

You will need a cardboard theatre for
every group of Year 4 children.
Warn the children that the screens are delicate and they will need to be treated with care.
They will be needed in Session 5 as well so try to keep them stored safely at the end of the
session.

They make great shadow puppet
theatres too! This one has been
painted ready for a performance!

Police Evidence
Hello again everyone and thanks for all
the hard work you did on the case last
session. I think you have made some very
important progress on the investigation.
Let’s review your findings:

• You pieced together the scraps of yellow paper to reveal a
coded message from the thief
• You found there was a fragment missing
• You discovered how to read the message using a mirror

Here are some of your ideas and theories which your teacher has passed on to me
• When viewed in the mirror, the writing appears to say
“ALL DONE THEY ARE IN A CU”
• The CU could stand for Cupboard, Cup or Cushion
(although our searches of these items have not
uncovered the earrings)
• The writing is written in very scruffy capitals with the
pen strokes of some letters not even joined up – some
of you thought it was possibly written in the dark
• Perhaps the thief wrote in mirror code so only the
person it was intended for could read it (using a mirror)
• Some people practise mirror writing so they can use it
to write in code e.g. the famous painter Leonardo Da
Vinci. Perhaps the thief had learnt to do it in the dark

Questions to think about:

•
•
•
•

Who wrote the message?
Who did they write it for?
Is there more than one person involved in this crime?
Where is the mirror they used to decode the message? (No mirror was
found in our searches except the mirror that was on the stage – see
plan)

Today I would like you to think about the
reports of strange shadows that were
seen on the plain white curtain that Sue
lowered after the robbery was
discovered.

We asked some of the witnesses what they saw.
Here is what Greg told us.

New Evidence – Witness Statement
We asked Greg to tell us what he saw after the robbery was discovered
“Maggie apologised to us for the interruption and said there would be a delay
before the dress rehearsal could begin. She asked us to stay in our seats while
they searched for the missing earrings. The stage manager brought in a lantern
which they put on the window sill at the back of the stage. She then lowered a
white curtain so we couldn’t see them anymore.”

Did you see or hear anything after that?
“Yes, I heard Maggie ask some people to search the backstage area. She suggested that Helen went to
lie down in her dressing room. I could see big shadows moving around on the stage. There seemed to
be 2 people on the stage, Maggie (in her wheelchair) and one other person - I’m pretty sure it was Sue
the stage manager as the person was thin and wearing glasses. The shadows of the lenses were light
and strange and different to the other dark shadows. The glass base of the lamp gave a strange
swirling shadow.”
Could you tell where they were searching?
“Well, from what I saw of their shadows, they seemed to sit together for a while looking at something.
Their heads were bent low but I couldn’t tell from the shadow what they were looking at. I think Sue
was sitting on the sofa beside Maggie in her chair. They were whispering. Then Sue got up and moved
around the stage a bit – I expect she was searching. Maggie went back to the wings on the right hand
side. Once she left the stage, I could see the red curtain on the right hand side move around quite a lot.
I think perhaps she caught a bit of curtain in her wheel.”

Please could you investigate these questions for me today:
• How was it possible for the witnesses to see shadows from the other
side of the curtain?
• Are these reports reliable?
• Why did the shadows of the glasses and the base of the lamp look
strange?
• The suspects appeared to be whispering together for a while. Could
they have been looking at something or hiding something without the
witnesses seeing what it was from their shadows?

This swirly glass paperweight is similar to the base of the lamp
on the set of the stage

Task 1 – Describe that Shadow
(For all Investigation Teams in Rotation)
Objective: To recognise that shadows are formed when light from a light source is
blocked by an opaque object and that the shadow will be different if the object is
transparent or translucent

You will need
A projector, and screen and a collection of opaque, transparent
and translucent objects including a pair of glasses with clear glass
lenses and opaque frames and if possible a swirly glass paperweight or
similar.

1. Switch on the projector and remind the children that the beam is very
powerful and they should never look directly at it.
2. Hold the pair of glasses in front of the beam. Remind the children that Greg
noticed the shadow cast by Sue’s glasses was unusual. Look at the shadow?
What is it like? Hopefully some of children will notice that the frame casts a
solid dark shadow whilst the glass lenses cast hardly any shadow or none at
all. Ask the children why this is and discuss their ideas. Explain that the
frames are made of a type of plastic that blocks the light. We call materials
that block light opaque. The frames of the glasses are opaque because no
light passes through. But what about the lenses? Yes there is no shadow so
the lenses are not blocking the light. Materials that allow light to shine
straight through like glass are called transparent. If you look through a
transparent object you can see right through it.
3. Ask a child to choose another object from the selection and hold it in the
beam. Look at the shadow it casts on the screen and discuss it. Is it made of
opaque material or transparent or both like the glasses? If a shadow is cast
that is not as dark as the frames of the glasses, ask the children why this

might be. Explain that there is a third type of material that we call
translucent. Translucent materials allow some light to pass through them but
they scatter the light in all directions. This means that you cannot see
clearly through them. In other words, they blur the detail of what you can
see when you try to look through them. Pass round a translucent object for
the children to look through e.g. a sandwich tub or clean milk carton of the
type shown above. Encourage them to put their hand directly behind it. Can
they see the vague shape of their hand? Discuss how the shadow of a
translucent object is different from the shadow of a transparent object. It
may be dark but not as dark as an opaque object.
4. Ask each child in turn to select an object and get the group to predict what
the shadow will look like by making decisions as to whether it is made from
transparent, translucent or opaque material. Test it out in front of the beam.
5. Discuss the fact that coloured plastics and glass can be transparent (if you
can see clearly through them), or translucent (if you can’t). What do they
notice about the shadows of coloured transparent objects? Yes, they cast a
coloured shadow!
6. If you have a swirly glass paperweight – hopefully the children will predict
that like the glasses it is both transparent and opaque. It should cast a nice
swirly shadow. Remind the children that Greg saw the strange swirly shadow
made by the base of the lamp – now they know why! If you do not have a
swirly paperweight, show the photo of one from the session resources and
discuss what the shadow would be like and why.

Task Sheet 2

Names:

I know that shadows are made when light from a source is blocked by an object and that the
shape of the shadow is the same as the shape of the object

Hand Shadows
On the night of the robbery, witnesses in the audience reported seeing the shadows of
the suspects on the plain white curtain. Take turns to shine a bright torch at a wall or
a propped up sheet of white card, the other people should make shadows with their
hands. Notice how the shape of the shadow changes as you move your hand into
different shapes. Remember the shadow is made when your hand blocks the light. For
fun, you could try to make one or two of the hand shadow puppet ideas below. Swap
roles.

Now try holding up
something small that
is a similar size or
shape to the
earrings (e.g. a bead
threaded onto a
paper clip.
Can you see the
shadow clearly?

What if you turn
your hand in
different
directions?

If the suspects had been holding the earrings, would the audience have definitely been
able to see them?
Why? / Why not?

What have you learnt about light and shadows?

Task Sheet 3

Names:

I can investigate how shadows can be cast onto a screen
After the robbery, a flat white curtain was lowered
at the front of the stage while the theatre staff
searched for the missing earrings. Witnesses in the
audience reported seeing their shadows on the
curtain.
Is this possible?
Are the witness reports reliable?
It’s your job to find out!

Your Task
Questions to

investigate

Could the

audience
have seen shadows
from the other side of

the curtain?
Why is this?

Use a cardboard box with a tissue paper screen to
represent the theatre on the night of the crime. Sue
placed a lantern on the window sill behind the sofa. Use
a torch to represent the lantern. Use a strip of making
tape to hold it in place on the table. Use a construction
toy to make simple furniture shapes (e.g. a sofa).
Arrange people and furniture in different places on the
“stage” and check out what the audience would be able
to see from their side of the screen.

If there was furniture between the light source and the people (e.g. the people were
sitting on a sofa), how would this affect the shadow?
If there is no furniture in the way, can the shadows of the people be seen clearly?
Check out different poses – can you see detail e.g. arms and legs

What have you learnt from your investigation?

