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Science Year 3: Investigating Light & Shadows! 

Overview of the Learning: 
In this unit children will investigate the relationship between light, an object and the formation of shadows. Children observe the apparent 

movement of the Sun and the associated changes in shadows. Work in this unit also offers children opportunities to explain shadows using 

scientific knowledge and to recognise the hazards and risks in looking at the Sun. 

Core Aims  
 develop scientific knowledge and conceptual understanding 

through the specific disciplines of biology, chemistry and physics 

about humans and other animals 

 develop understanding of the nature, processes and methods of 

science through different types of science enquiries that help them 

to answer scientific questions about the world around them 

 are equipped with the scientific knowledge required to understand 

the uses and implications of science, today and for the future. 

 

Pupils should be taught to work scientifically. They will: 

 asking relevant questions and using different types of scientific 
enquiries to answer them 

 setting up simple practical enquiries, comparative and fair tests 

 making systematic and careful observations and, where 
appropriate, taking accurate measurements using standard 
units, using a range of equipment, including thermometers and 
data loggers 

 gathering, recording, classifying and presenting data in a 
variety of ways to help in answering questions 

 recording findings using simple scientific language, drawings, 
labelled diagrams, keys, bar charts, and tables 

 reporting on findings from enquiries, including oral and written 
explanations, displays or presentations of results and 
conclusions 

 using results to draw simple conclusions, make predictions for 
new values, suggest improvements and raise further questions 

 identifying differences, similarities or changes related to simple 
scientific ideas and processes 

 using straightforward scientific evidence to answer questions or 
to support their findings. 

Pupils should be taught about light and shadows: 

 recognise that they need light in order to see things and that 
dark is the absence of light 

 notice that light is reflected from surfaces 
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 recognise that light from the sun can be dangerous and that 
there are ways to protect their eyes 

 recognise that shadows are formed when the light from a light 
source is blocked by a solid object 

 find patterns in the way that the size of shadows change. 

 

Expectations 
Children can: 

 recognise that they need light in order to see things and that dark is the absence of light 

 notice that light is reflected from surfaces 

 recognise that light from the sun can be dangerous and that there are ways to protect their eyes 

 recognise that shadows are formed when the light from a light source is blocked by a solid object 

 find patterns in the way that the size of shadows change 

 asking relevant questions and using different types of scientific enquiries to answer them 

 setting up simple practical enquiries, comparative and fair tests 

 making systematic and careful observations and, where appropriate, taking accurate measurements using standard units, using a range of 
equipment, including thermometers and data loggers 

 gathering, recording, classifying and presenting data in a variety of ways to help in answering questions 

 recording findings using simple scientific language, drawings, labelled diagrams, keys, bar charts, and tables 

 reporting on findings from enquiries, including oral and written explanations, displays or presentations of results and conclusions 

 using results to draw simple conclusions, make predictions for new values, suggest improvements and raise further questions 

 identifying differences, similarities or changes related to simple scientific ideas and processes 

 using straightforward scientific evidence to answer questions or to support their findings.observe closely, using simple equipment 

 perform simple tests considering investigative factors like recording of results, equipment, fair testing and pattern drawing. 
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Learning Objectives Suggested Learning Opportunities  

 To be able to name sources of light. 

 To present scientific ideas and thinking 
about light and how light travels from a 
source. 

 To consider what sources of information, 
including first-hand experience and a 
range of other sources, they will use to 
answer questions 

Hook for learning on light- short animated clip on light sources- 
http://www.bbc.co.uk/learningzone/clips/an-introduction-to-light-sources-no-
narration/2421.html 
Discuss with the children to elicit what do they already know about light? Interactively get 
children to identify what sources of light are and how they know. Can you name a range of 
light sources? Is the sun a light source? Why do we need to protect our eyes from the sun? 
Show children the slides 1-7 in the resource folder which identifies some sources of light. 
Get the children to sort the statements from ‘Light sort cards KS2’ PowerPoint into ones 
they strongly agree with, strongly disagree with, and unsure.  
Each group could place their cards in three named envelopes. Alternatively collect children 
thoughts as a class and put them on display. This could be a working wall that can be 
developed over time. 
Children to record their finding in annotated drawing/ using ICT 
 

 To know that we need light in order to 
see things. 

 To present scientific ideas and thinking 
about light and how light travels from a 
source. 

 To consider what sources of information, 
including first-hand experience and a 
range of other sources, they will use to 
answer questions 

Exploration – How do we see things? 

 http://www.bbc.co.uk/schools/scienceclips/ages/10_11/see_things.shtml 

Discuss with the children how we see things. What do they think? What do they know?  
Ask them to share what they can see around the classroom.  
Ask the children to then close and cover their eyes tightly and then ask the same question 
again- what can they see now within their classroom.  
Discuss whether their experience was the same or different. Why? What was missing?  
Allow the children to use a range of sources of information to explore further – through 
further first-hand experience and other sources of information.  
Get the children to explore and recognise that they need light in order to see things and that 
dark is the absence of light notice that light is reflected from surfaces. 
Children to record their finding in annotated drawing/ using ICT 

 

http://www.bbc.co.uk/learningzone/clips/an-introduction-to-light-sources-no-narration/2421.html
http://www.bbc.co.uk/learningzone/clips/an-introduction-to-light-sources-no-narration/2421.html
http://www.bbc.co.uk/schools/scienceclips/ages/10_11/see_things.shtml
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 To recognise that they need light 
in order to see things and that dark 
is the absence of light 

• To ask questions that can be 
investigated scientifically and decide how 
to find answers 

Exploration – Light and dark 

Ask children to cover their eyes with cupped hands with fingers pressed close together & 

then slowly spread their fingers apart. What happened? Could they see their hands when 

their fingers were together? What enabled them to see their hands as they spread out their 

fingers? Light! We can see things when there is light. Where is the light coming from? Could 

be the Sun or lights (or both) in the classroom. Tell children that the Sun and lights are 

sources of light – they give out light (source – a place, person or thing from which something 

originates). Are there any other light sources in the classroom? E.g. computer screen, desk 

lamp, torches, etc. Together go through the 5 pages at 

http://resources.hwb.wales.gov.uk/VTC/light/eng/Introduction/default.htm 

 & identify the light sources. Then watch the short video clip at 

http://www.bbc.co.uk/learningzone/clips/light-montage/2421.html and ask children to note 

down any light sources that they see. Discuss what they identified & ensure that they realise 

that the moon and road signs are reflecting light; they are not a source of light. Children will 

find out more about reflected light in the next Session. Which light source was the brightest? 

The Sun. Which was the least bright? The candles. Point out that darkness is an absence of 

light. 

Where is it really dark? In a cupboard, in a tunnel, in the cellar, down a well, under the bed 

clothes, in a cinema, etc. Talk about times when children have been outside in the dark – 

there is usually some light, e.g. street lights, moonlight (reflected light!), shop lights, car 

headlights, bicycle lights, advertising displays, stars, torches, fireworks & bonfires, etc. 

Briefly talk about how our eyes adjust to the dark (children can observe each other’s pupils 

in light/dark situations). Use a globe to explain how when the part of the world where we live 

turns away from the sun, that’s when it gets dark - night time (there’s no light). Watch short 

video clip at http://www.bbc.co.uk/learningzone/clips/how-on-earth-do-we-go-from-day-to-

night/1594.html 

http://resources.hwb.wales.gov.uk/VTC/light/eng/Introduction/default.htm
http://www.bbc.co.uk/learningzone/clips/light-montage/2421.html
http://www.bbc.co.uk/learningzone/clips/how-on-earth-do-we-go-from-day-to-night/1594.html
http://www.bbc.co.uk/learningzone/clips/how-on-earth-do-we-go-from-day-to-night/1594.html
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. Explain that although it looks as if the Sun is moving in the sky every day, it is actually the 

world turning as they saw in the video (they will revisit the relationship between the Sun, 

Moon & Earth in Year 5). Talk about how at night we can see the moon, stars and planets in 

the sky. Point out that at night the temperature also changes – it becomes colder, because 

the Sun provides us with heat as well as light. When it is getting dark (after Sunset), we call 

it dusk or twilight, and it starts to get light again (before Sunrise) in the morning at dawn. 

(The Sun’s light is reflected off the atmosphere, but the children do not need to understand 

that!) Show video clip at http://www.bbc.co.uk/learningzone/clips/the-sun-and-the-

stars/13291.html  to see children having fun in the dark! 

Children investigate making a dark box to draw their own findings and scientific conclusions. 

(See resource folder) 

 

 To investigate materials that can 
reflect light. 

 To present our ideas and evidence 
in a range of appropriate ways to 
explain what reflection is. 
 

Exploration and investigation – Reflection –investigating which materials are most 

suitable when reflecting light? 

Look at some objects or materials. Hold them up in turn and ask whether or not it is shiny. 

Are the shiny ones sources of light? No.  

Light is reflected off them and then enters our eyes. We can’t see them when there is no 

light/ when it is dark. Remind children of the dark box that they investigated in the last 

session – they could not see objects in there when there was no light. How else can we 

describe the objects/materials? E.g. sparkling, bright, dazzling, polished, glossy or not 

shiny, dull, drab, dim.  

Reflection is the returning of light from a surface – a ray of light shines on the surface and 

it is reflected back into our eyes so that we can see the object/material. Shiny smooth 

objects are good at reflecting light and rough, bumpy surfaces appear matte or dull. 

Remind children that moonlight is reflected light! 

http://www.bbc.co.uk/learningzone/clips/the-sun-and-the-stars/13291.html
http://www.bbc.co.uk/learningzone/clips/the-sun-and-the-stars/13291.html
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Tell the children that you have received a letter from NEXT clothing who are trying to make 

a new coat for children that can be safe for winter time- reflective and recognisable in the 

dark. 

Can they set up an investigation to test and find out which materials will be most suitable? 

Provide the children with a selection of materials including reflective and fluorescent 

materials as well as non-reflective. Children to use torches and decide which materials 

they would use and draw conclusions.  

Discuss reflective materials reflect the light that lands on them, but there has to be a 

source of light shining on them for them to be seen. Fluorescent materials reflect UV light 

(which we can’t see) as visible light that we can see when it enters our eyes (children don’t 

have to remember this explanation). They are particularly bright and vivid and easy to see 

in the dark. 

Who else might use reflective materials for clothing? 

 Discuss police uniforms, cyclists’ jackets, firemen/women’s uniforms, road work signs, 

etc. Watch and discuss video clip at 

http://www.bbc.co.uk/learningzone/clips/retroreflective-material-in-road-safety/8259.html. 

 

 To investigate what a shadow is and how 
it is formed. 

 To present our ideas and evidence in a 
range of appropriate ways to explain how 
to make shadows. 

 To ask questions that can be investigated 
scientifically and decide how to find 
answers 

 To knows that the shape of the shadow is 
determined by the shape of the object. 

Exploration – Where are shadows? What makes a shadow? 

Hook with short animated clip to link to learning - 

http://www.bbc.co.uk/learningzone/clips/an-introduction-to-light-and-

shadow/2171.html 

 Where can shadows be found? 

 Are all shadows the same? 

http://www.bbc.co.uk/learningzone/clips/retroreflective-material-in-road-safety/8259.html
http://www.bbc.co.uk/learningzone/clips/an-introduction-to-light-and-shadow/2171.html
http://www.bbc.co.uk/learningzone/clips/an-introduction-to-light-and-shadow/2171.html
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 Is it always easy to work out what the object is just by looking at its shadow? Why? 

Take the children outside on ‘Shadow Hunt’– record different shadows. Ask the children to 
make a record of shapes, sizes, and the darkness of the shadows this they can do by 
comparing the shadow to number of layers of greaseproof paper) 

When inside children can make their own shadows using torches.  Allow children to use 
spaghetti to model what happens to the light when it meets an opaque object The children 
can draw some of the objects, the direction of the light from the torch and the resulting 
shadow. They can add an explanation as to how the shadow is formed. 

You can use the ’Mystery Shadows’ PowerPoint to find out what they think the object is and 
where it is in relation to the shadow. 
Other suggested interactive clips for learning- http://www.bbc.co.uk/learningzone/clips/how-
shadows-are-made-shadow-puppets/2175.html 
 
http://www.bbc.co.uk/learningzone/clips/how-does-light-create-shadows/2172.html 
 

 To know and explore whether all objects 
block light. 

 To correctly use equipment provided to 
make observations and measurements  

 To make measurements, using standard 
or non-standard units as appropriate 

 To record and conclude what happened 
in their experiment or investigation  

 To record whether what happened was 
what they expected, acknowledging any 
unexpected outcomes  

 To make systematic observations and 
measurements, including the use of ICT 
for data logging. 
 

Exploration – How much light passes through different objects? 
• Does light pass through any objects? 
• Which types of materials are very good at blocking light? 
Allow children an opportunity to explore with the data loggers inside and outside. They can 
find out where there is the most and least amounts of light. 
 
Children could then try to find out how much light will pass through different materials. They 

will have to think about how they will reduce the amount of interfering light. It could be that 

make a hole in the end of a show box in which to shine their torch. In the other end of the 

show box is a small hole against which the sensor from the data logger is placed. The 

material/object can be placed within the box. 

Children can record their results in a table. The light sensors are often very sensitive and 

they might gather a range of data – this they can use to challenge the reliability of their 

results. 

http://www.bbc.co.uk/learningzone/clips/how-shadows-are-made-shadow-puppets/2175.html
http://www.bbc.co.uk/learningzone/clips/how-shadows-are-made-shadow-puppets/2175.html
http://www.bbc.co.uk/learningzone/clips/how-does-light-create-shadows/2172.html
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Encourage children to explain what has happened to the light – i.e. some passes through 

the object/material and some bounces off. Children will need to be using terms- 

‘transparent’, ‘translucent’ and ‘opaque’. Can anyone define these words? Light can pass 

through transparent objects/materials, e.g. pane of glass in a window, translucent 

objects/materials allow some light to pass through, e.g. coloured glass, greaseproof paper, 

some plastics, etc. and opaque objects/materials, e.g. wooden object, allow no light to pass 

through. 

Design and make stain glass windows 

http://www.citv.co.uk/static/thebigbang/ser56/show10item6.html 

 

 To investigate lengths of shadows. 

 To identify things to measure or observe 
that are relevant to the question or idea 
they are investigating  

 

 To correctly use equipment provided to 
make observations and measurements  

 

 To make comparisons and identify simple 
patterns or associations in their own 
observations and measurements or other 
data 
 

 To use observations, measurements or 
other data to draw conclusions. 
 

Exploration – Making different lengths of shadows. 
How do you think your shadow would change if you were to approach, walk under, and then 
pass a street lamp at night? 
Challenge children to model what happens to the length of shadow of a person as they 
approach a street lamp, walk under it and then walk further away.  
They might be able to do this with a shoe box, by shining their torch the street light) through 
a hole in the lid.  
A Plasticene person could pass through the box; going under the ‘lamp’. 
The children might record their findings with a series of pictures and statements. Children 
could generate their own test by recording measurements for length of the shadows within 
the shoe box in order to draw scientific comparisons.  
 
 The video ‘Where do light and shadows come from?’ from 
www.bbc.co.uk/learningzone/clips - http://www.bbc.co.uk/learningzone/clips/how-does-light-
create-shadows/2172.html clearly shows what does happen in this scenario. Thus, this will 
be worthwhile viewing after children have offered their own explanations. 

http://www.citv.co.uk/static/thebigbang/ser56/show10item6.html
http://www.bbc.co.uk/learningzone/clips
http://www.bbc.co.uk/learningzone/clips/how-does-light-create-shadows/2172.html
http://www.bbc.co.uk/learningzone/clips/how-does-light-create-shadows/2172.html
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 To use their scientific knowledge and 
understanding to explain observations, 
measurements or other data or 
conclusions 

 To know why we work together on some 
investigations. 

 To be able to provide a simple explanation 
related to a pattern of results. 

 To be able to describe the relationship 
between the size of an object’s shadow and 
its distance from the light source. 

 To communicate observations and 
recording of measurements.  
  

 To use a range of methods, including 
diagrams, drawings, tables, bar charts, line 
graphs and ICT, to communicate data in an 
appropriate and systematic manner 

 

 

 To know/explain what happens to shadows 
during a sunny day. 

 To explain how the length of the shadow is 
related to the position of the Sun  

 To be able to identify patterns in results.  

 To make comparisons and identify simple 
patterns or associations in their own 

Problem solve/Pattern seeking – How does the size of a shadow change when the 
object moves nearer to the light sources? 
How could we find out how the size of the shadow changes when we change the distance 
between the object and the light source? 
Hooks – One possible way in is to create a scenario where Batman wants to create larger 
shadow of his bat sign. However he doesn’t know whether to bring the bat shape nearer to 
or further away from his powerful lamp. 

 
Provide children with a torch, a white screen (e.g. bottom of a box with a piece of plain A4 
stuck to it), an object (e.g. a cardboard cut-out of the bat sign) and a ruler. 

 
Can they devise their own investigation to find out what happens to the size of the object’s 
shadow when we change the distance between it and the light source? 

The children can record their results in a table and a bar graph. 

 

Pattern- seeking – How does the length of a shadow change during a day? 

 Do the shadows outside ever change? 

 When would you expect to see the longest shadows? 

Children could help to plan and devise their own investigation to find out how the length of 

the shadow (e.g. of a rounder’s pole) changes over the course of a day. 

All children could record their results in a table. With help, some of the children could 
represent this information by using bar charts and bar line graphs. 
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observations and measurements or other 
data. 

 To think about what might happen or try 
things out when deciding what to do, what 
kind of evidence to collect, and what 
equipment and materials to use 

 To record what happened in their 
experiment or investigation with 
observations and measurements. 

 

 To record whether what happened was 
what they expected, acknowledging any 
unexpected outcomes  

 

 To plan an investigation to find an answer 
to a question 

 To think about what might happen or try 
things out when deciding what to do, 
what kind of evidence to collect, and what 
equipment and materials to use. 

 To carry out a fair test 

 To be able to provide a simple 
explanation related to a pattern of results. 

 To describe the relationship between the 
size of the shadow and height of a 
person in order to draw conclusions.  

Fair testing: Do the tallest people have the longest shadow? 

Hook – Tell the children that Professor Shadow from ShadowLand has set us a very exciting 
challenge which we need to find answers to. He wants us to investigate the following 
question- Do the tallest people have the longest shadow? 

 

Get children to set up a fair test to investigate do the tallest people have the longest 
shadow. Children will need to consider collaboratively scientific test based factors like 

 How to carry out the test 

 Fair testing 
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 Making predictions to what they think might happen 

 Use of equipment 

 How to record findings (tables, charts, use of ICT, graphs etc) 
 
Get children to present their results so that patterns can be identified easily 

 To plan an investigation to explore the 
effects of the sun and sunlight on 
humans. 

 To explore and understand how to keep 
safe in the Sun and its rays. 

 To record findings and observations.  

 To be able to provide a simple 
explanation related to a pattern of results. 
 

Exploring the effects of the sun 

Explore issue of Keeping Safe in the Sun.  Show chn some items that help protect us from 
the Sun (see suggested resource list above). Explain that dark clothes give better protection 
as they absorb UVR – ultraviolet radiation, better. Collect ideas from chn about rules and for 
some good ideas and resources look at 

http://info.cancerresearchuk.org/healthyliving/sunsmart/schools/teachingresources/?a=5441. 
 
Investigate effect of sunlight (UVR) on various items. Chn place newspaper in direct sunlight 
and another in dark cupboard, place a piece of fruit in direct sunlight and another in shade – 
both outdoors (bananas work well), and place some interesting opaque shapes on a piece 
of sugar paper in direct sunlight and a similar shape in a dark cupboard (could use 
photographic paper and some translucent & opaque shapes instead for very sharp images). 
Make notes on findings. 
 
 
Share findings and discuss how the Sun and its light rays could affect our skin. Reinforce 
Sun safety rules and discuss what effects the Sun could have, e.g. sunburn, heat 
exhaustion, skin cancer, etc. 

 

 
 
 
 

http://info.cancerresearchuk.org/healthyliving/sunsmart/schools/teachingresources/?a=5441
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Recording shadows 
 
Record the position of your partner’s feet on playground.  
Draw round their shadow on the playground and draw it on this sheet - with the length of the shadow and the time. 
Repeat several times. Show direction of North on diagram. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

feet 
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Measuring Shadows 
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Length 
of shadow 

          (cm) 
                                               9am      10am     11am    12 noon   1pm       2pm       3pm      4pm 

          Time of day                                                                                                                                        
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