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	Science MTO   Light Year 3

	National Curriculum 
	· 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 an opaque object. 
· find patterns in the way that the size of shadows change. 

	Substantive Knowledge
	Disciplinary Knowledge
	Concepts

	We see objects because our eyes can sense light. 

Dark is the absence of light.  

We cannot see anything in complete darkness. 

Some objects, for example, the sun, light bulbs and candles are sources of light.  

Objects are easier to see if there is more light.

Some surfaces reflect light. Objects are easier to see when there is less light if they are reflective. 

The light from the sun can damage our eyes and therefore we should not look directly at the sun and can protect our eyes by wearing sunglasses or sunhats in bright light.  

Shadows are formed on a surface when an opaque or translucent object is between a light source and the surface and blocks some of the light.  

The size of the shadow depends on the position of the source, object and surface.

	Problem solving 
Children will get the opportunity to apply prior scientific knowledge when answering questions around whether the moon is a light source and be able to back up their questions with scientific evidence (no it isn’t a light source because it is reflecting the light from the sun).
When posed with a question from the comparative fair test, children will have to use their knowledge of light and how it forms a shadow to set up an experiment to test their predication. 
Researching
Children will get the opportunity to research questions they have been posed with or questions they have come up with themselves:
1. Is a star a light source or is it reflecting light?
2. How can we protect our eyes?
3. How do we see objects that are not a light source?
Comparative - fair testing
Children will get the opportunity to complete a comparative fair test by changing the distance the light source is from the object to understand how it will alter the size of the shape.
Pattern seeking
Through completing the comparative fair test above children will then identify the patterns and relationships relating to the size of shadow and how far the light source is from the object (the closer the light source to the object = the larger the shadow due to more light being block by the object). 
Identifying, grouping and classifying
Children will get the opportunity to identify, group and classify whether an object is a light source or not eg. book, light bulb, moon, sun.
Children will get the opportunity to identify, classify and group whether an object is a light source or reflective eg. street lights and cat eyes.
	Classification – 
In this topic: Children learn to identify and classify objects that are light sources and those that are not.


Variables – 
In this topic: Children will learn about how the shape and size of a shadow is affected and which variables cause these changes. 


	Trust ten Vocabulary and Definition

	Reflect – to return light or heat from a surface
Ray – a line in which light appears to travel
Mirror – an object with an extremely reflective surface
Bounce – to move quickly up, back or away
Visible – can be seen
Beam – a thick ray or shaft of light
Glare – light that obscures vision 
Straight – travelling in one direction
Opaque – does not let light pass through
Transparent – lets some light through
Translucent – light can pass freely through this material

	Trust Value links
	Kindness 
Integrity 
Tenacity

	Knowledge links
	Maths – Statistics 
Can children create a table to collect results of size of shadow and create a bar graph to plot the results to show the difference depending on how close the light source is to the object?
Can children use Venn diagrams to group, identify and classify light sources and reflective materials?

Maths – Measurement
Can children measure shadows up to 5m to the nearest cm? 
Can children calculate the difference in length between two measurements involving two digit and three digit numbers? 

Maths – Angles
Can children describe if their shadow makes an acute or an obtuse angle in relation to a fixed line? 

Maths – Area and Perimeter
Can children explain how the perimeter of a shadow changes over time? 

Maths – Time
Can children record their findings using am and pm? 
Can children record their findings using 24 hour clock time? 
Can children explain the length of the year and leap years? 
Can children remember the length of each month?

Science:
Year1 - Seasons and weather 
Year 5 - Earth and Space 
Year 6 - Light 

Art:
Year 4 – Drawing – objects/still life (adding shadow into the correct places – where would they be?)
Year 5 – Painting – landscape art - (adding shadow into the correct places – where would they be?)

History:
Year 1 – Changes in Britain – Victorian history (the invention of the first light bulb – light source)
Year 4 – A history of Liverpool – Slave Trade and the Docks (Black out Britain)
Year 6 – World War II (Black out Britain)
Year 3 – Ancient Egypt (God of the sun – very important to Ancient Egyptians/religion)


	Linked Texts
	





	





	Misconceptions

	Children may think:
Children may think that we can still see even where there is an absence of any light 
Children may think that our eyes ‘get used to’ the dark 
Children may think that the moon and reflective surfaces are light sources 
Children may think that a transparent object is a light source 
Children may think that shadows contain details of the object, such as facial features on their own shadow 
Children may think that shadows result from objects giving off darkness. 


	Pre-requisite Knowledge
	Key Questions
	Future Learning

	EYFS – Light:
Explore how things work. 
Talk about the differences in materials and changes they notice
Describe what they see, hear and feel whilst outside. 
Year 1 – Animals including humans:
Identify, name, draw and label the basic parts of the human body and say which part of the body is associated with each sense.
Year 1 – Materials:
Describe the simple physical properties of a variety of everyday materials. 

 
	A coin is lost, what would be the best way to find it? (Turn the lights out and see it shine? Use a torch to see it reflect?) 

How does distance from a light source affect how bright it looks? 

How does being in darkness affect your sense of hearing? 

What colour would be the best to make a safety jacket from? 

How does the colour of a material affect how reflective it is? 

What would be the best material to make a blind for a baby’s room? 

How does thickness of a material affect how much light can pass through it? 

How many pieces of tracing paper are as translucent as a single piece of white paper? 

How does the shape of a mirror affect how the light reflects? 

How can we change the darkness, size and shape of a shadow? 

	In Year 6 children will:
Recognise that light appears to travel in straight lines. 
Use the idea that light travels in straight lines to explain that objects are seen because they give out or reflect light into the eye. 
Explain that we see things because light travels from light sources to our eyes or from light sources to objects and then to our eyes. 
Use the idea that light travels in straight lines to explain why shadows have the same shape as the objects that cast them.  





	Teaching Ideas

	Week 1
	Week 2
	Week 3
	Week 4
	Week 5

	Week 1

Sticky knowledge 
We see objects because our eyes can sense light. Dark is the absence of light.  
 
We cannot see anything in complete darkness. Some objects, for example, the sun, light bulbs and candles are sources of light. 
 
I know light sources. 
Children learn that we see things because they are either light sources that make light, and that we see them because light travels directly into our eyes, or they are non-light sources that we can see because light reflects off them into our eyes. They cut out 12 different images and place them into 2 groups - light sources and non-light sources. 
reflect 

 



	Week 2

Sticky knowledge  
Objects are easier to see if there is more light. Some surfaces reflect light. Objects are easier to see when there is less light if they are reflective. 
 
 
I know whether an object is a light source or a reflector. 
Children learn that some objects are visible because they are light sources and some are visible because they reflect light. Children look at 9 different images of objects that help us to see at night. They identify whether they are light sources or reflectors, and place them on a single-set Venn diagram to record their classification. 
 
 reflect, ray, bounce, visible, beam, glare,





	Week 3

Sticky knowledge  
Shadows are formed on a surface when an opaque or translucent object is between a light source and the surface and blocks some of the light. 
 
The size of the shadow depends on the position of the source, object and surface. 
 
I know how to investigate how moving a light source changes the size of an object's shadow. 
Children learn that shadows are formed when an opaque object blocks the path of light, which travels in straight lines. They use a light source to cast an object's shadow onto a piece of paper and draw around the outline. 
Children investigate how moving a light source affects the size of an object's shadow. They predict and then measure the width of the shadow cast when the light source is at a range of distances. They transfer their results from their table to a bar chart. Finally, they attempt to explain the relationship between light source distance and shadow size. 
reflect, ray, bounce, visible, straight 

	Week 4

	 Sticky knowledge  
The light from the sun can damage our eyes and therefore we should not look directly at the sun and can protect our eyes by wearing sunglasses or sunhats in bright light. 
 
I know how the Sun can be dangerous and ways we can protect ourselves. 
 
Children learn about the importance of the Sun as the ultimate energy source for all life on Earth. They also learn about different ways in which exposure to the Sun can be dangerous to humans. Children explain, and illustrate, ways in which the Sun can damage our eyes and skin and ways that this damage can be minimised. 
 
glare, ray

	Week 5/ 6
Sticky knowledge  
Shadows are formed on a surface when an opaque or translucent object is between a light source and the surface and blocks some of the light.  
 
The size of the shadow depends on the position of the source, object and surface. 
 
I know how to group objects according to whether they are transparent, translucent, or opaque. 
Children learn that we can classify objects as transparent, translucent or opaque depending on how light behaves when it hits them.  
 
They carry out an investigation to classify a selection of classroom objects as transparent, translucent, or opaque. They display their findings in a Venn diagram with 2 sets, one nested inside the other. 
 
opaque, transparent, translucent. 


	BIG Question: Assessment Opportunity and enhancements, link to values and pupil premium barriers
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