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GRADE 3: Physical processes 2 

Shadows, mirrors and magnifiers 

About this unit 
This unit is the second of two units on physical 
processes for Grade 3. 

The unit is designed to guide your planning and 
teaching of lessons on physical processes. It 
provides a link between the standards for 
science and your lesson plans. 

The teaching and learning activities should help 
you to plan the content and pace of lessons. 
Adapt the ideas to meet the needs of your class. 
For consolidation activities, look at the scheme of 
work for Grade 1. 

You can also supplement the activities with 
appropriate tasks and exercises from your 
school’s textbooks and other resources. 

Introduce the unit to children by summarising 
what they will learn and how this builds on earlier 
work. Review the unit at the end, drawing out the 
main learning points, links to other work and 'real 
life' applications. 
 

Previous learning 
To meet the expectations of this unit, children should already know that we 
use our senses to detect light and that light is needed to see things. They 
should be able to name light sources. 
 

Expectations 
By the end of the unit, children know that shadows occur when a light 
source is blocked by an object and correctly apply the words transparent 
and opaque to objects. They know that the shape of a shadow is similar to 
the shape of the object that makes it. They use a mirror to reflect light and a 
magnifying glass to focus it. 

Children who progress further explain how shadows are made and how 
to change the size of a shadow. 

 

Resources 
The main resources needed for this unit are: 
• light sources (e.g. torches, overhead projector) 
• collection of opaque, transparent and translucent objects and materials 
• mirrors, combs, cardboard tubes, doilies, coloured cellophane, art straws, 

wooden dowelling, sticky tape, glue, card holders 
• magnifying lenses, microscope 
• collection of periscopes and kaleidoscopes 
 

Key vocabulary and technical terms 
Children should understand, use and spell correctly: 
• light, source, travels, direction 
• shadow, Sun, object, blocked, transparent, opaque, translucent 
• mirror, reflect, kaleidoscope, periscope 
• magnifying, focus, magnifier, lenses 

UNIT 3P.2 
14 hours 
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Standards for the unit 

14 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 3 standards 
 EXTENSION STANDARDS 

3.11.1 Explain that shadows occur when a light source is blocked by an object. 

3.11.2 Recognise that the shape of a shadow is similar to the shape of the object 
that makes it. 

3.11.3 Show that light can pass through a transparent object but not through an 
opaque one. 

6.16.1 Know that light moves in straight lines 
and, in consequence, objects placed 
in front of a light source create 
shadows. 

 

 

3.11.4 Know that many objects are transparent only to light of a particular colour.  

1.9.4 Know that shiny objects do not make 
their own light; they need light 
sources to make them visible. 

3.11.5 Know that light can be reflected by mirrors.  

3.11.6 Use a magnifying glass to focus light.  

8 hours 

Shadows 
 

6 hours 

Mirrors and 
magnifiers 

 

1.9.5 Name some common sources of 
light … 3.11.7 Know that heat and light have many similar properties. 

 

 

Unit 3P.2 
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Activities 

Objectives Possible teaching activities Notes School resources 

Ask children to think about what they know about light and shadows. Get them to draw pictures 
to show what they know or to share their ideas orally with the rest of the class while you write 
these ideas on a white board or large sheet of paper, which is then displayed on the classroom 
wall. 

Discuss their ideas, reminding them about ideas from previous work on light such as: 
• we use our eyes to detect light; 
• there are different sources of light; 
• we need light to see; 
• darkness is the absence of light. 

Ask children to think about where they have seen shadows formed and under what conditions. 

Ask them how they think shadows are formed and what they would need to make a shadow. 

 Use this column to note 
your own school’s 
resources, e.g. 
textbooks, worksheets. 

 

Give children a torch and a set of objects and allow them to explore making shadows. Ask them 
to show their shadow to the rest of the class and to try to describe what they are doing to make 
the shadow. 

Introduce children to the idea that light travels from a source, this can be demonstrated by 
shining a powerful torch beam through a comb or a cardboard tube.  

Shine the torch so that the beam goes through a cardboard tube. Place an object such as a 
small teddy bear at the other end of the tube. Show that the teddy bear blocks the light 
completely if it covers the end of the tube, and that if it is moved slightly away from the end it 
stops the beam from going through it to the other side of the bear. Discuss the idea that if 
something stops light a shadow will be formed on the other side of the object (that is the other 
side of the object will be in darkness).  

Give children a large piece of white card or a 
sheet of white paper against a wall onto which 
they can project their shadows. 

Make sure that torches have a very bright beam 
otherwise the results may be disappointing. 

Overhead projectors create very clear shadows 
and can be used by children to create shadows 
on classroom walls. 

 

8 hours 

Shadows 
Explain that shadows occur 
when a light source is 
blocked by an object. 

Recognise that the shape of 
a shadow is similar to the 
shape of the object that 
makes it. 

Show that light can pass 
through a transparent object 
but not through an opaque 
one. 

Know that many objects are 
transparent only to light of a 
particular colour. 

Take a number of cards with a small hole through their centre and stand them in a row with the 
holes lined up. Push a stick of spaghetti through the series of holes to model how light travels in 
straight lines. 

Then take the spaghetti out of the holes and shine a beam of light from a torch through the 
holes to demonstrate that light travels in straight lines. 

While the beam of light is shining through the holes, move one of the cards a little to one side so 
that its hole is no longer in line with the others. This will demonstrate that light cannot travel 
through a material that blocks the light (called an opaque material). 

Give children a set of cards with holes in them and challenge them to set up the cards so that 
the torch beam goes through as many holes as possible and hits a target at the other end.  

Make a set of cards with a small hole through 
each in the same position. Stand them up in 
card holders or plastic modelling clay. 

The understanding that light travels in straight 
lines is important in understanding how shadows 
are formed. 

Begin to use terms such as transparent and 
opaque, linking the term transparent with ‘see 
through’, and opaque with ‘not see through’. 

 

Unit 3P.2 
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Objectives Possible teaching activities Notes School resources 

At an appropriate time of the day take children into the school grounds to look for shadows. 
Challenge them to make shadows using their bodies. Allow them to explore making their own 
shadows; encourage them to stand in different positions to see how their shadow changes.  

Tell them to work with a partner to make strange shadows. Get them to record their shadows by 
drawing round them with chalk or using a digital camera to take photographs.  

Ask children to show each other their shadows and encourage them to explain how their 
shadows are made. Challenge them to use key words such as light, travels, blocks, opaque and 
shadow. 

Safety: Warn children never to look directly at 
the Sun. 

 

Ask children to find six things around the classroom that block light (are opaque) and so will 
make a shadow. Allow them to use the objects to make shadows. Challenge them to find 
answers to the following questions: 
• What happens when you make the light dimmer and brighter? 
• What happens when you move the light forward and backward?  
• What happens when you move the light up and down? 
• How can you make the shadow smaller? 
• How can you make the shadow bigger? 

Ask children to explain how they change the size of the shadow. Challenge them to complete 
comparative statements such as: 
• The nearer the object is to the light source, the ___________ the shadow is. 
• The further away the object is from the light source the ___________ the shadow is. 

   

Give children a sheet showing a number of shadows of everyday objects and ask them, ‘What 
made the shadow?’ 

Children could play the ‘What made the shadow game?’ by matching actual objects to pictures 
of their shadows. 

Create shadow games by photocopying 
everyday objects such as scissors or leaves 
onto card and then laminate the card to produce 
a re-useable resource. 

 

Give children a collection of different materials that are transparent, translucent and opaque. 
Ask children to define the words transparent and opaque and talk about what the word 
translucent means. 

Ask children to sort (classify) the materials into groups: transparent, translucent and opaque. 

Give the children an outline of a house with a door and window. Challenge them to put the right 
material into each window or door. Ask them which windows in the house would need 
transparent, translucent and opaque materials.  

Give children coloured cellophane (sweet wrappers would work) and ask them to create a 
stained glass window. Ask whether it is opaque, transparent or translucent? 

The houses could be photocopiable sheets or 
houses made from card with the windows cut 
out so that children can glue the material to the 
back of the card. 
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Objectives Possible teaching activities Notes School resources 

Give children a range of plastic colour paddles, or coloured acetate or cellophane. Ask them to 
predict what will happen when they shine light through each material and then let them test their 
predictions. Remind them about their experience of making a stained glass window and what 
colour the light shining through was. 

Explain that some objects are transparent only to light of a particular colour. 

Ask them to make new predictions for a different set of materials and then try their ideas out to 
see if they were right. 

Ask children to make a picture using different coloured cellophane to create special effects. 

Enquiry skill 3.1.2  

Give children a range of objects, some of which are transparent, translucent and opaque. Ask 
them to predict which will form shadows and explain their results. 

Challenge them to explain unexpected results – for example, a transparent plastic bottle that 
made a faint shadow. 

Give children sheets of transparent polythene (this could be cut from plastic bags). Ask them to 
shine the torch through one layer and see what happens. Then tell them to add another layer, 
then another and to repeat this until they have used all the pieces of polythene. Ask them to 
describe what happens. 

At the end of this session, challenge children to think about what they know about light, 
materials and shadows that they did not know at the beginning of the topic. Scribe their 
responses, or allow those children who are able to create sentences about what they know. 

Children should be able to predict that the 
opaque materials will form shadows  

 

Provide children with a range of opaque, transparent and translucent materials and ask them to 
work individually or in pairs to make a shadow puppet. Challenge them to create colour effects 
in their shadow puppets. Ask them: 
• What will your shadow puppet look like? 
• What will you use? 
• How will you make it move? 
• How will you make colour effects on your shadow puppet? 
• How will you make the shadow smaller or larger? 

Ask children who complete their shadow puppets to create a mini-play for the puppets. 
 

Put out materials such as, card, paper, paper 
doilies, coloured cellophane, art straws, wooden 
dowelling, sticky tape, glue, transparent, opaque 
and translucent materials. 

This activity makes a good finale to the shadows 
topic; children could create their own plays using 
different shadow puppets and even show other 
children in the school. 

 

    



246  |  Qatar science scheme of work  |  Grade 3  |  Unit 3P.2  |  Physical processes 2 © Education Institute 2005 

Objectives Possible teaching activities Notes School resources 

Allow children to explore a collection of mirrors, some of which they might have brought from 
home themselves. Include shiny objects that also reflect images, such as spoons. 

Ask children to explain why mirrors are useful and what other materials they have seen that can 
reflect an image. Children might suggest glass windows, marble floors, water and other shiny 
surfaces. Discuss the idea that smooth shiny surfaces can reflect while bumpy, non-shiny 
surfaces do not. Explain that mirrors are very shiny and smooth and reflect images very well. 

Ask children to find out what happens if they block light so that it cannot reach the mirror. 

Encourage children to reflect light onto different surfaces. Can they control where the mirror 
reflects the light onto? 

Create a collection of mirrors, include shaving 
mirrors, handbag mirrors as well as mirrors from 
science equipment suppliers.  

Safety: If using glass mirrors from science 
suppliers, make sure that the backs of the 
mirrors are covered with sticky-back plastic so 
that if they are dropped the mirror pieces do not 
scatter. Tell children to inform a teacher if a 
mirror breaks. 

 

Challenge children to use their mirrors to reflect light onto: 
• dark areas of the classroom; 
• bull’s eye targets; 
• specific objects. 

Ask children to explain how they make the mirrors reflect light where they want it to go.  

It is important to encourage children to use 
scientific terms in their explanations, such as 
light, straight lines, reflect, mirror. 

 

Give children the opportunity to make a mirror maze, in which mirrors are placed at angles in 
such a way as to allow a beam of light to hit a target or go through a hole at the end of the 
maze. 

Tell them they need to explore the angle at which each mirror should be positioned so that the 
game works.  

Mirrors could be placed in card holders or plastic 
modelling clay. 

 

Show children a collection of kaleidoscopes and allow them to use them. 

Ask children to explain what they can see and the effects the kaleidoscope creates. 

Show children the inside of a kaleidoscope so that they see how mirrors are used and how the 
kaleidoscope works. 

Kaleidoscopes can be purchased from toy 
shops and science equipment suppliers. 

 

6 hours 

Mirrors and magnifiers 
Know that light can be 
reflected by mirrors. 

Use a magnifying glass to 
focus light. 

Know that heat and light have 
many similar properties. 

Give children one mirror each and some shiny pieces of coloured paper. Tell them to put the 
paper in front of the mirror and ask them what they can see in the mirror. 

Give children two mirrors each and some shiny pieces of coloured paper. Tell them to place the 
mirrors at 90 degrees and to put the paper in front of the mirrors. Ask them to describe what 
they can see in the mirrors now, and in what ways it is different from and the same as looking in 
one mirror. 

Give children three mirrors each and some shiny pieces of coloured paper. Tell them to place 
the mirrors so that they make a triangle and to put the paper in middle of the triangle. Ask them 
to describe what they can see in the mirrors now, and in what ways it is different from and the 
same as looking in one mirror. 

Show children how to make a simple kaleidoscope. Then ask them to make one and use it to 
look at pieces of fabric, paper and shiny things. 

When they have finished, ask them to display their kaleidoscope with a set of picture 
instructions for making one and explaining how it works. 

 
Making a kaleidoscope 

Place three mirrors together, use elastic bands 
to hold them securely, look through it at the 
objects on a piece of card. Rotate the card. 
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Objectives Possible teaching activities Notes School resources 

Show children a periscope and allow them to explore using it. They will find out that it allows 
them to see over objects and around corners, even though light travels in straight lines and 
does not bend to travel round things. 

If possible, show children the inside of a periscope so that they can see how mirrors are 
positioned. 

Challenge children to try to explain how the mirrors work. Prompt children by giving them clues. 
Ask them to think about using the following vocabulary: 
• straight lines; 
• light; 
• reflection; 
• mirrors; 
• eye; 
• bounces; 
• down; 
• top; 
• bottom. 

Leave the periscope out for children to continue to explore. Also leave out sets of mirrors for 
them to position on a ruler to see if they can make a simple periscope. 

 

 
A simple periscope 

Light travels in straight lines. The light travels 
through the open top of the periscope hits the 
top mirror, is reflected off it down the tube to the 
bottom mirror, is reflected off it into the eye and 
the image is seen. 

 

Challenge children to work in pairs to design and make a periscope. They will need time to 
explore and try things out, checking and changing their design and ideas as they go along. 

This is an important activity since it will offer 
opportunities for problem solving. While it may 
seem expedient to tell children what to do and 
how to solve their problem, it is important to 
allow them to discuss what their problems are, 
and to suggest and try out solutions. 

 

 

 

Give children access to a collection of objects that are magnifiers (e.g. magnifying glasses, 
lenses, spectacles, small containers with thick glass bottoms). 

Allow children to explore using the magnifiers. After a while, demonstrate how to use the 
magnifier by moving it closer to and further away from the object, until the object is in focus and 
can be seen clearly. 

Ask children to explain how the magnifier changes things that they are looking at, and to think 
about why magnifiers are useful. 

If possible also allow children access to a microscope. 

  

 Demonstrate how a magnifying glass can be used to focus light on an object. 

Show how this can lead to, for example, a piece of paper catching alight, to help children to 
understand that heat is focused as well as light. 

Do not allow children to repeat this activity unless under strict supervision. 

Safety: Fire hazard – this activity must be 
carried out under strict supervision. Place the 
piece of paper in a tray of sand so that if it 
catches alight the sand can be used to put the 
flames out. Do not allow children to focus light 
on anyone’s skin or clothes. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Which statement is true and which are false? 

A. A shadow is formed when the light is turned off. 

B. A shadow is formed when the path of light is blocked by an object. 

C. A shadow is formed when an object falls to the floor. 

  

When an object blocks the path of light, what shape of shadow is formed? 

A. A shadow similar in shape to the object. 

B. A dark blob. 

C. No shadow is formed. 

  

Explain or show what happens to the shadow of an object if it is moved closer to a light source. 
Does its shadow: 

A. get bigger? 

B. get smaller? 

C. stay the same size? 

If children are unable to explain this because of 
language difficulties, then allow them to 
demonstrate. 

 

Sort these materials into three sets: 

• transparent; 

• translucent; 

• opaque. 

Tell your friend why something is transparent, opaque or translucent. 

Give children a set of materials to sort and trays 
or boxes labelled transparent, translucent and 
opaque. 

 

Describe how a periscope works. Use these words in your description. 

• light 

• straight lines 

• reflects 

• image 

• mirrors 

  

Assessment 
Set up activities that allow 
children to demonstrate what 
they have learned in this unit. 
The activities can be provided 
informally or formally during 
and at the end of the unit, or 
to do at home. They can be 
selected from the teaching 
activities or can be new 
experiences. Choose tasks 
and questions from the 
examples to incorporate in 
the activities. 

Draw a picture to show how you would use a magnifying glass to burn a piece of paper. Safety: Make sure that children know that they 
must never try this activity themselves without 
teacher supervision. 
 

 

 

 

Unit 3P.2 
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