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YEAR 4

name:			

class:

Knowledge Organiser • Light • Year 4
Light is form of energy that can be passed
from one object to another across space.

Reflection
Reflection takes place when
light bounces off an object
Uses: as a mirror, to look
behind yourself, in a periscope

Vocabulary
Sources of
light

Objects that give off light (e.g. light
bulbs, flames, the Sun)

Luminous

A word that means gives off light

Darkness

A place that is lacking light

Light meter

An instrument that measures the
amount of light in given place
		
Lux

A measurement of amount of light

Transparent

An object that allows all light to pass
through it

Translucent

An object that allows some light to pass
through it

Opaque

An object that allows no light to pass
through it
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Specular reflection - when
all light reflects in the same
direction
Diffuse reflection - when all
light reflects off an object in
many different directions

Refraction
Refraction takes place when
light changes direction when
it moves from one transparent
material to another
Uses: jewellery to make
an object ‘sparkle’, to get
different colours of light from
white light, in lenses (e.g.
glasses)

Knowledge Organiser • Light • Year 4

Uses of light
Shadow Theatre

Periscopes

What is it? 					
Opaque characters are placed between a light
and a screen to make shadows

What are it?					
Tube with two mirrors to reflect light along

From:						
from China and Indonesia originally

Why?						
The can help someone see around corners or in a
submarine

Lenses
What are they? 				
Curved pieces of transparent materials
Why are they helpful?				
They help focus light onto a point (convex) or
spread light out (concave). Used in glasses – convex
for long-sighted people, concave for short-sighted
people.
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Lesson Question

You will learn

• Describe what light is and where it comes
What is light and
from
where does it come
from?
• Explain what light and dark are
• Describe how we can measure levels of light

What is reflection
and how can we
use it?

• Describe what reflection is
• Describe what happens to the direction of
light when it reflects
• Give uses of reflection

What is refraction
and how can we
use it?

• Describe what refraction is
• Describe what happens to the direction of
light when it refracts
• Give uses of refraction

How do we see
light?

• Describe how we see
• State the parts of the eye
• Describe ways in which people can be
partially sighted

• Describe how white light can be used to
Where do different
make colours
colours come from?
• Describe how base colours of light can be
made new colours
• Explain how rainbows are created

What are some uses • Describe how light is used in shadow
puppetry
of light?
• Explain how a periscope works
• Describe how lenses can spread out and
concentrate light
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Learning Review

Lesson

01

What is light and where does it come from?

Retrieval practice: previous units
1. Match the rock type to how it is made:
• Igneous
• Metamorphic
• Sedimentary

• Formed when heat or
pressure changes igneous or
sedimentary rock
• Formed when magma or
lava cools and solidifies
• Formed when pressure from
layers of sediment causes the
sediment to compact and
cement.

2. Say whether each of the following are solid, liquid or gas?
a. I can be compressed and I fill whichever container I am in. What am I?
b. I am not compressible and I have a fixed shape. What am I?
c. I take the shape of the bottom of the container I am in. What am I?

Lesson 1 •
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1. How many things can you think of that give off light?
• ____________________________________________________________________________________
• ____________________________________________________________________________________
• ____________________________________________________________________________________
• ____________________________________________________________________________________

2. Read the passage about rivers.

Light is a form of energy that can be passed from
one object to another across space. Objects
that give off light are called sources of light or
can be described as being luminous. Examples
include light bulbs, fire and stars like our Sun. Each
of these objects produce light which moves
outwards from the objects in a straight line.

3. What are sources of light?
__________________________________________
__________________________________________

6. What does light do that enables
us to see different objects?
__________________________________________
__________________________________________
Sometimes if a lot of light reflects from an object,
it can look like the object is luminous but this is not
the case. A good example of this is the moon
– although the moon can be very bright and it
seems as though the moon is giving off light, it is
actually only reflecting light from the Sun.
7. Why is the moon very bright if it is
not giving off light?
__________________________________________
__________________________________________

4. Which word means something
that gives off light?
__________________________________________
Although light can only move in a straight line, it
can bounce off objects that it comes into contact
with (we call this reflection). Light that bounces off
objects around us enable us to see them (such as
the page you are currently reading from!).
5. What can we say about how light
moves?
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When there is very little or no light somewhere,
we describe that place as being dark. Darkness
is simply the absence of light. We can have
different level of light to go from complete
darkness (with no light at all) to very bright light
that we might experience on a very sunny day
in summer. A shadow is created when light is
blocked across an area to create a patch of
darkness in an area that is otherwise light.

8. What is darkness?

__________________________________________

__________________________________________

__________________________________________

__________________________________________

• Lesson 1

Type of day

Level of light

Sunny day

10,000 Lux

__________________________________________

Cloudy day

1,000 Lux

__________________________________________

Twilight

100 Lux

Moonlight

1 Lux

9. How is a shadow created?

The amount of light that is present in a certain
area can be found by using a light meter and
the light level is measured in lux. Look at the table
below to see levels of light on different days:

10. Which instrument is used to
measure the level of light present?
__________________________________________
__________________________________________

11. Below is a list of light sources. Can you put them in order of when they first existed?
1

The sun is formed
First fireworks are used to light up the night sky in China
Humans make fire for the first time
First house is lit with gas lamps
The laser is invented
First candles are made and used by the Romans
First electric light bulb is designed by Joseph Swan

12. Using the dates on the board draw a timeline showing when each light source
first existed.

Lesson 1 •
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13. Complete the practical to investigate light and darkness through shadows
Before you begin, define the following words:
• A transparent objects is one that ________________________________________
• A translucent object is one that ________________________________________
• An opaque object is one that ________________________________________
Method:
1. Collect a perspex (see through) object from your teacher
2. Cut a shape of your choice out of paper
3. Cut a different shape of your choice from cardboard
4. Set up a lamp (or torch) so that it is switched on, facing downwards onto the table
(WARNING – do not touch the area where the bulb is as this will get hot)
5. Hold each object in the air between the table and the lamp and observe what happens
6. Move each object closer and further away from the lamp and oberve what happens
7. Turn each object on its side and observe what happens.
Fill in the results below:
Object

Transparent/translucent/opaque?

Why do you think this?

What happened when you moved
it closer to the lamp?

What happened when you moved
it further away from the lamp?

Perspex
Paper
Cardboard

Object
Perspex
Paper
Cardboard
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14. For each of the following uses, state what kind of material would be best
(transparent, translucent or opaque) and why:
Windows in a house should be __________________ because _______________________________
__________________________________________________________
The walls of a house should be ___________________ because ______________________________
_________________________________________________________
Glasses to help someone see better should be __________________ because ________________
________________________________________________________
Sunglasses to help someone see better should be ________________ because ______________
__________________________________________________________

15. The sky can can transparent, translucent OR opaque. Discuss how this can be true
and how we can tell.

Lesson 1 •
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Lesson

02

What is reflection and how can we use it?

Retrieval practice
1. Name 3 things that are sources of light:
2. Define the following words:
a. A transparent objects is one that ______________________________________
b. A translucent object is one that _______________________________________
c. An opaque object is one that ________________________________________
3. From a previous cycle- place the correct word in the correct box:
• Freezing		
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• Melting		

• Boiling

• Condensing

1. Review your knowledge of reflective materials by reading the following passage:

When light from an object is reflected by a
surface, it changes direction. It bounces off the
surface at the same angle as it hits it. Smooth,
shiny surfaces such as mirrors and polished
metals reflect light well. We call these kinds of
materials reflective materials.

Dull and dark surfaces such as dark fabrics
do not reflect light well. These materials are
not reflective. When light hits a dark or dull
material that is not reflective some of the light
still bounces off the object (which enables us to
see it) but most of the light is absorbed (taken
in) by the material.

Dull and dark surfaces such as dark fabrics
do not reflect light well. These materials are
not reflective. When light hits a dark or dull
material that is not reflective some of the light
still bounces off the object (which enables us to
see it) but most of the light is absorbed (taken
in) by the material.
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2. Match the type of surface with the description:

Type of surface

Properties of material

Reflective

Dull, dark surfaces

Non reflective

Smooth, shiny surfaces

Type of surface

Diagram to show how light is reflected

Reflective
Non reflective

Type of surface

How light is reflected

Reflective

Reflects light well. Most of the light that hits the surface
bounces off

Non reflective

12 • Lesson 2

Do not reflect light well. Some light bounces off the
object but most of the light is absorbed.

3. Read the following passage about
reflection
We learned in the first lesson that light travels
in straight lines. We also learned that light can
bounce off objects when it hits them. There are
two types of reflection – specular reflection
and diffuse reflection.
When specular reflection takes place, light
bounces off a surface like this:

5. What kind of surfaces cause
specular reflection?
__________________________________________
__________________________________________

6. Give two examples of surfaces that
cause specular reflection:
__________________________________________
__________________________________________
However, when the surface is not smooth,
diffuse reflection takes place as shown in the
diagram below:

Because the surface is very flat, all the light
bounces off in the same direction. Therefore
specular reflection takes place when all light
bounces off in the same direction. This is what
happens when light bounces off a mirror or the
surface of a puddle.

4. What is specular reflection?
__________________________________________
__________________________________________
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Because the surface is rough, the light bounces
off in lots of different directions. Therefore
diffuse reflection takes place when bounces
off a surface in many different directions. This
is what happens when light bounces off most
surfaces such as walls, tables and paper.

7. What diffuse reflection?
__________________________________________
__________________________________________

8. What kind of surfaces cause
diffuse reflection?
__________________________________________
__________________________________________

9. Give two examples of surfaces that
cause diffuse reflection:
__________________________________________
__________________________________________

10. Watch the demonstration of specular and diffuse reflection by your teacher

11. Watch the video and label the diagram below with the help of your teacher:
https://www.youtube.com/watch?v=vt-SG7Pn8UU

Fill in the rule about reflection below:
“The angle of _________________ is always equal to the angle of _________________”
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12. Which type of reflection takes place in each of the examples below:
1. Bathroom mirror: ______________________

2. On a piece of paper: _________________

3. From the surface of a table: ___________

4. The surface of a pond:_________________

13. Why is it difficult to see your reflection in a mirror when it is very dirty?
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Lesson

03

What is refraction and how can we use it?

Retrieval practice
1. What do we mean by darkness?
2. Fill in the following sentence
Reflection is when light ________________________________________.
3. Label the diagrams below with ‘specular reflection’ or ‘diffuse reflection’

From previous units
4. Draw the particles in a solid, liquid and gas:
Solid
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Liquid

Gas

Sometimes, when light hits a transparent object
from a certain direction, reflection can take
place (such as when light hits a puddle) as the
light bounces off the surfaces of the second
material. However, a lot of the time, when light
moves from one transparent material to another,
the light can change direction. When light
moves from one transparent material to another
and changes direction, this is called refraction.
4. What happens to the light when
refraction takes place?
__________________________________________
__________________________________________

1. What appears to happen to a
pencil when you put it in water?
__________________________________________
__________________________________________

2. Read the following passage about
refraction
As we have learned, a transparent material is a
material that light can pass through. Examples
of transparent materials include clear plastic,
glass, water and air.
3. Give 2 examples of materials that
are transparent materials
__________________________________________
__________________________________________

When a pencil in placed in a glass of water,
light enters the water and bounces off the
pencil. As light moves out of the water however,
it changes direction slightly. This makes it look
as if the part of the pencil inside of the water
has move and the pencil has become bent. In
fact, it is only that the light that has reflected off
the pencil has changed direction as refraction
of the light takes place.
5. Why does the part of the pencil in
the water look bent?
__________________________________________
__________________________________________
The effect of refraction is used in diamonds
and other jewellry to create a sparkling effect,
to create coloured light from white light and
to focus light on a point or spread it out as in a
magnifying glass.
6. Give one use of refraction
__________________________________________
__________________________________________
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7. Watch the demonstration of refraction by your teacher. 				
Write down two obseravations that you noticed from the demonstration.
(A ray of light bouncing off a block and going through but at a different angle
A pencil being placed in water and seeing it moving at a different direction
Water in a perspex measuring jug/round glass – two lines of colour that appear to switch)

8. Complete the practical below to show the effect of refraction 		
(demonstrated here if required https://www.youtube.com/watch?v=9n362snGUdw)
1. On a piece of A4 paper, draw an arrow at each end facing in the same direction as
shown in this diagram:

2. Take a circular glass (such as a beaker) and fill in up so that it is ¾ full of water

3. Turn the paper so that one of the short sides is on the table and paper is vertically upright
4. Place the paper so that you can see one of the arrows through the water and the other
arrow is above the water
What did you observe?
I observed that ________________________________________________________________.
Why do you think this has happened?
I think this happened because _________________________________________________.
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9. Write down if light is reflected or refracted in each of the examples below and say why:

This is r______________ 			
because _____________________________

This is r______________ 			
because _____________________________

This is r______________ 			
because _____________________________

This is r______________ 			
because _____________________________

This is r______________ 			
because _____________________________

This is r______________ 			
because _____________________________

10. Why is it difficult to know exactly where a fish is in a fish tank?
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Lesson

04

How do we see light?

Retrieval practice
1. Fill in the sentence below:
Refractions takes place when light changes __________________ as it moves from one
__________________ material to another.
2. Write down if light is reflected or refracted in each of the examples below and say why:

This is r______________ 			
because _____________________________

This is r______________ 			
because _____________________________

From a previous cycle:
3. What are the three states of matter?
a. _____________________________
b. _____________________________
c. _____________________________
4. Fill in the gaps below in the definitions:
The independent variable is the thing you _______________ .
The dependent variable is the thing you _____________ to see ________________________.
Control variables are the things ________________________ to make sure you have
completed a ____________________________ .
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1. Watch the video. Fill in the gaps to complete the steps.

1. A light source produces light

2. Light travels in a straight line from
the l_____________ s_____________ to
the o_____________

3. Light bounces off object

4. Light travels from object to our eye

5. Light enters our eye through the
_________________

6. Our eye sends a s________ to our
br_______________
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2. Complete the diagrams by drawing arrows to show where the light needs to travel
for us to see the object.
Remember: light travels in straight lines so use a ruler!

Example:

Diagram 1

Diagram 2

Diagram 3
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3. Read the following passage about the human eye – add labels to the parts of the
eye below as you go along.

The job of the human eye is to take in light from
wherever we look and convert this light to signals
that are sent to the brain. In many ways, it is like
a camera for the human body and cameras
and eyes have a lot of the same parts.
Firstly, they both need a hole for light to come
in through. In a camera, this is known as the
aperture; for the human eye, this is called the
pupil. This opens up to become very big when
more light is needed (like the eyes of a cat can
do) but goes small when light is bright.

4. What is the pupil?
__________________________________________
__________________________________________
Secondly, we need a way to focus (which
means collect together) light that is bouncing
of the object we are trying to see. For this we
have a lens in a camera or the lens and cornea
of the human eye. A lens is the same thing that
is used in magnifying glasses to help you see
something close up.
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5. What do lens and cornea do
together?
__________________________________________
__________________________________________
If the lens and cornea that people have in
their eye is too strong or too weak, then they
may have to have glasses. Glasses have lenses
that add focus or reduce focus of light to help
people to see.

Finally, we need a way of detecting the light
that enters the eye. In cameras this is done with
film but in the human eye this job is done by the
retina. The retina made of cells that can sense
light and change it into an electrical signal
moves up the optic nerve to the brain which
puts the signals together to give us a picture of
what we are seeing.
The retina can be damaged for a short time or
even permanently if it received too much light.
That is why you should not stare at the sun for
example.

7. What does the retina do?
__________________________________________
__________________________________________

If the lens and cornea that people have in
their eye is too strong or too weak, then they
may have to have glasses. Glasses have lenses
that add focus or reduce focus of light to help
people to see.

8. What do electrical signals travel up
to get to the brain?
__________________________________________
__________________________________________

6. What do glasses do?
__________________________________________
__________________________________________

9. Match the part of the eye to its function
Pupil

Carries signals from the eye to the brain

Lens/Cornea

Focuses light onto the retina

Retina

A hole through which light enters the eye

Optic nerve

Cells that sense light and convert it into electrical signals

10. Why is it a good idea to wear sunglasses when the weather is very sunny?

24 • Lesson 4

Lesson

05

Where do different colours come from?

Retrieval practice
1. Match the part of the eye to its function
Pupil

Carries signals from the eye to the brain

Lens/Cornea

Focuses light onto the retina

Retina

A hole through which light enters the eye

Optic nerve

Cells that sense light and convert it into electrical signals

2. Which instrument can we use to measure the amount of light found in a given place?
From last cycle:
3. What kind of scientist studies rocks?
a. A palaeontologist
b. A geologist
c. A chemist
4. What is the difference between intrusive and extrusive igneous rock?
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1. Write down the names of as many colours as you can:
• ____________

• ____________

• ____________

• ____________

• ____________

• ____________

• ____________

• ____________

• ____________

2. Label the colours of the rainbow below

3. Read the following passage about
colours of light
White light is actually a mixture of colours
combined to make white light. This was first
discovered by Isaac Newton in an experiment
that is now famous. He used a prism (a triangular
piece of transparent material) to split white
light into all the colours of the rainbow. In fact,
a rainbow is made by water droplets in the air
splitting the Sun’s light into a range of colours.

26 • Lesson 5

4. What did Newton discover about
white light?
__________________________________________
__________________________________________
As white light can be split into a range of colours
of light, it is also possible to make white light by
mixing colours of light together. By using what
we call the ‘primary colours of light’ red, blue
and green and combined light of each type,
we can make white light. Or if we mix just two
of these primary colours of light, it is possible
to make 3 more colours which we call the
‘secondary colours of light’: yellow, magenta
and cyan as shown in the diagram below.
5. Using your teacher’s help, label
yellow, cyan and magenta in the
diagram below.

When we shine white light on coloured objects,
we only the see the colour of the object. The
reason for this is that the object reflects the
colour you see and absorbs (which means
‘takes in’) all other colours from the white light.
For example, a red book will reflect red light
and absorb everything else. A blue pencil will
reflect blue light but absorb all other colours.
However, white objects reflect all colours of
light and black objects absorb all colours and
do not reflect any colours of light which is why
they look dark.

6. What happens to white light when it
hits a red object?
__________________________________________
__________________________________________
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7. Watch the demonstration of colours being mixed (from 1:00 to 3:20) 		
https://www.youtube.com/watch?v=KZ-mEddsYqo
1. Red and green light combine to make __________________ light
2. Green and blue light combine to make __________________ light
3. Blue and red light combine to make __________________ light
4. White light can be made by combining ____________________________________________

8. Watch the demonstration by your teacher. Add notes to the diagram below to
show your observations.
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9. Fill in the gaps to explain how a rainbow is created
Light from the sun comes into rain
droplet and changes direction (which
means r____________ has taken place).
The colours of light start to spread out
before they all bounce off the back
of the rain droplet (which means
r____________ has taken place).
The colours spread further as they
change direction when they leave the
rain drop (which means r____________
has taken place again). As this happens
to millions of rain droplets in the air, a
r____________ is created which is why
rainbows are created when sunshine
meets rain.

11. How does the person in the video create a light show with lots of different colours?
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
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Lesson

06

What are some uses of light?

Retrieval practice
1. How can we create white light?
2. Fill in the names of each of the colours of the rainbow:

From a previous year
3. Add in the names of each part of a plant’s life cycle on the diagram below:
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1. Write down as many examples of when light is useful as you can think of:
• ____________

• ____________

• ____________

• ____________

• ____________

• ____________

• ____________

• ____________

• ____________

2. Read the following passage about
periscopes
Periscopes are devices that can be used to
see around objects that would normally be in
the way of something we would like to see. For
example, if someone would like to look around
a wall or a corner in a corridor but does not
want to be seen or they can’t raise themselves
up high enough to see over the object, a
periscope can be used.

3. What is a periscope used for?
__________________________________________
__________________________________________

A periscope invovles using a long tube with
mirrors placed at the top and bottom so that
light that has bounced off an object you want
to see is reflected down the tube by the first
mirror onto the second mirror and into the eye
of the observer.
4. What do you need to make a
periscope?
__________________________________________
__________________________________________
Periscopes are also very helpful for submarines
because they enable the people inside the
submarine to see what is happening about the
surface of the water when the submarine is
still inside the water. This can help as they may
need to check for objects or enemies in battle
that may cause the submarine harm should
they come to the surface.
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5. Draw arrows to show how light comes from the sun to the flower and eventually to
the eyes of the stick figure below. Label the mirrors in the periscope:

6. Read the following passage about
lenses
Lenses are curved objects made from
transparent materials (such as glass or Perspex).
They come in main two shapes – convex and
concave.

The way to remember which is which is that a
concave lens curves inwards like the entrance
to a cave.
7. How can we remember which
shape of lens is which?
__________________________________________
__________________________________________
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Convex lenses help focus light onto a single
point. This is helpful for people who are longsighted as the lens and cornea of their eyes is
not strong enough to focus light on their own.
Therefore long-sighted people need convex
lenses in their glasses.

8. What do convex lenses do?

Concave lenses help spread light out. This is
helpful for people who are short-sighted as the
lens and cornea of their eyes are too strong
which means they focus light too well for
people to see properly. Therefore short-sighted
people need concave lenses in their glasses.

10. What do concave lenses do?

__________________________________________

__________________________________________

__________________________________________

__________________________________________

9. Which group of people do convex
lenses benefit?`

11. Which group of people do
concave lenses benefit?

__________________________________________

__________________________________________

__________________________________________

__________________________________________
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12. Read the following passage about shadow theatre

Using the shadows of specially-shaped, opaque
and translucent materials to create characters
on a screen is known as shadow theatre. It is
believed this form of theatre originally started
in China or Indonesia and is still used to tell
stories in many places across the world.
13. In which two countries is shadow
believed to have been started?
__________________________________________
__________________________________________
To make theatre of this type, you simply need a
light, a screen and shapes of each character
that you want use cut from a thin, opaque
material. These characters are often mounted
on sticks and held between the source of light
and the screen.

14. What three things do you need to
create a shadow theatre scene?
__________________________________________
__________________________________________
By moving the cut-out characters left, right, up
or down, you simply move them in the relevant
direction between the light and the screen.
However, you can also make your characters
bigger or smaller by moving them closer to
the light (bigger) or further way from the light
(smaller).
15. How can you make your
characters:
bigger? ___________________________
smaller? ___________________________
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16. Match the shape of the hand with the shadow that it will create:

17. Create a short shadow theatre story using the templates that your teacher has
given you.
Can you include:
• Moving the characters up, down, left and right?
• Making the characters get bigger and smaller on the screen?
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