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	· To understand what a light source is.
· To know that light can pass through some things and not others.


	a)  key question: What makes light?
Introduction:
· Ask the Ch how we are able to see in the class right now (light from the sun).  What if it was night, how what would we use to see things (torch or candle).  Things that create light are called light sources.
· In groups Ch are to try to think of as many light sources as they can.  Ch sould record these object names in their books (half a page, different colour for each light source)

Activities:
1)   Using the classroom picture Ch are to circle the things that are creating light.
2) Explain that all of the light sources identified create heat.  

· Using a light bulb, break it open to show the inside.  Explain that the filament is heated so much by electricity that it starts to glow.  When this happens it is creating light.  Repeat this with a candle and explain how the candle makes light.

· Ch use the image of a torch or the sun and stick it in their book.  Underneath they give their best explanation for how it creates light.    EXTENSION: Ch play the light source game (here)

Plenary:
· Using a piece of paper ask the Ch if it is a source of light (no).  Ask them if it could become a light source (yes).  Let them come up with ideas in groups and explain them.  Light the paper using a match.  Ask the Ch why it is now a source of light (it is creating heat).
· Watch video a (here) and explain that any object can become a light source if it gets hit enough.  Relate to lava and how it glows red even though it is a rock.
b) Key question:  Can light travel through things?
Introduction:
· Review the previous lesson about light sources and explain that a firefly or glowworm can also be a light source as they create light.
· Ask the Ch how the sunlight is lighting up the classroom (going through the windows).  Does it go through the wall?  Do the Ch know what we call materials that do or do not let light pass through)
· Explain what the words transparent, translucent and opaque mean.  Ch are to create explanation of each in their books with diagrams.
Activities:

1. Using various objects Ch are to predict what each object will be when light is shined on it.  Then find out using a torch.
· Ch to create a diagram of the investigation.  Extension: Play transparent… game (here)
2.   Ch are to create a coloured key for translucent, opaque and transparent.  Then circle the appropriate objects on the image of the kitchen.
Plenary:

· Review what the Ch found out.  Is it fair to say that all rulers are opaque (no, some are made of translucent plastic)?  Is it fair to say that all plastic is transparent? (no e.g. sunglasses)
· Play transparent, translucent, opaque game (here)
	·  Light bulb
· Torch

· Candle

· Matches

· Class picture

· Image of torch and sun.

· Various objects

	Light
Heat

Source

Receiver
Transparent

Opaque

Translucent
Material
	Ch will have a list of light sources.
Ch will have circled the light sources on a diagram.

Ch will have explained how some objects become a light source.

Ch will have explanation of the key words covered.
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	· To know that light travels in a straight line.
· To know that light can be reflected.

· To know that different objects reflect light differently.
	a)  key question: How does light travel?  (Relate this lesson to the week´s lesson about angles).

Introduction:
· Review the first lesson of the topic and show a light source with a receiver.  Ask the Ch how the light gets from the source to the receiver (e.g. does it go around the head then into the eye?  Does it go out of the room and back in before going to the eye?) 
· Using a torch and a light beam maker (card with a split) demonstrate how light travels in straight lines.

Activities:

· Using mirrors, Ch are to shine a light-line onto the mirror and record its line of direction and reflection.

Ext: Using the website a (here) have ch move the mirrors to redirect the beam.

· Ch are to explain how light travels from the source so that we can see an object (see the attached image showing the direction of light).
Plenary:
· Using real-life examples ask the Ch how they show humans using the fact that light travels in straight lines (Car mirrors, Submarine periscopes) 
· Play website a (here) as a whole class.
b) Key question:  
Introduction:
1. Using a mirror get the Ch to look at their own faces and pull funny faces.  Ask them how they can see their face in the mirror.  Introduce the word ´reflective´ and explain that it means how something lets light bounce off of it.
2. Demonstrate how to see the reflection of light from a given surface / material (angle the light reflection so it can be seen)
3. Using various materials get the Ch to fill in the prediction part of the observations table.  Ch are not allowed to look closely at the materials, but only from their own experience.
Activities:

4. Using the various materials provided (plastic rulers, wood, paper etc…) Ch are to use the torch to shine a light on each one.
· Ch are to record their findings from a scale (1-10) to show how reflective they found each material to be.
Plenary:

· Ask the Ch if they think that metal is shiny.  As a class look at various metals (use the metal discs from magnets and springs).  Explain that it is not fair to simply say that all metals / plastics are very reflective.

	· Mirrors
· Torches

· Card with split for light beam.
· Protractors
· Torches

· Mirrors

· Various materials


	Straight line
Angle

Reflection

Direction

bright, reflect, reflective, shine, light source, transparent, translucent, opaque, shadow, reflect, reflection

	· Ch will have a series of lines of incidence with their reflected lines.

· Ch will have a diagram showing how light travels to the eye.
· Ch will have a completed observations chart for how reflective each material is.
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	· To understand what creates a shadow.

· To investigate how a shadow can change in size
· To know what can cause a shadow to change shape and size.


	a)  key question: How are shadows made and how can they change?
Introduction:
1. Check Ch´s understanding of light rays from previous lesson with website a (here).

2.  Review the words transparent, translucent and opaque.  Ask the Ch what happens if light is shone on each one.   
3. Explain that the shadow is caused by the light being blocked.  
· Dicuss with the class how a shadow may change? (size, length).  Explain that a shadow always follows the shape of the object.  Demonstrate using an OHP machine and various objects placed in front of it.
Activities:
1. Pose the question: ´How can a shadow change in appearance?´ Using a torch and a pencil stuck down with tak the Ch are to investigate how to change its shadow.
2. Using the images of a torch close to a pencil / torch far away + torch high / torch low the Ch are to add on the shadow of the pencil
· In books Ch are to record how a shadow can change (length + size)
Extension: Work with the H.A to explain how the light from the torch travels passed the object to create different size shadows.
Plenary:
1. Look at website a (here) to investigate how the distance between light source and object can alter shadow size.
2. Demonstrate the extension from earlier to the whole class.
b) Key question:  Can you spot shadow mistakes?
Introduction:

· Review the previous lesson by getting the Ch outside in pairs.  Using the Shadow animals pictures can the Ch create each one?  They will need a torch and a partner
Activities:

4. Using the shadows picture the Ch are to create a key (wrong direction, wrong shape, wrong material).  Using their key they are to circle each shadow.

· Ch are to choose one example of each incorrect shadow and give a sentence to explain why it is incorrect. (e.g. the shadow is a different shape because the girl is not that fat… the glass bowl should not make a dark shadow because the glass is transparent)
Plenary:

· Look at the image for ´Daisy´s Shadows´and get the Ch to work in groups to answer each of her questions.
· Answer questions about shadows using website a (here)
	· Torches
· Pencils

· Blu-tak

· OHP machine

· Silly Shadows picture


	· Shadow
· Light

· Source

· Opaque

· Block

· Distance

· Translucent

· Transparent

· Opaque

· Shadow

· Shape

· Distance
	· Ch will have completed shadows from various directions / distance of light source.

· Ch will have a completed colour key for the different mistakes.
· Ch will have chosen 3 mistakes and explained them.
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	a)  key question: How do shadows change during the day? 
Introduction:

· Ask the Ch to imagine themselves in their bedroom when they wake up.  Where is the sun in the sky?  Is it in the same place when they go to bed?  In groups ask the Ch to see why they think this happens.
· Ask: ´If the sun is moving across the sky during the day, what will happen to shadows? ´ Ask Ch to use post-it notes to put their ideas on the board.

· Explain that today the Ch are to investigate how a shadow changes throughout the day. (show using the image of a bottle and stick).
Activities:

1. Ch are to set up their investigation (make sure they choose a place that will not be tampered with.
· Ch are to draw their first shadow line

Plenary:
· This will need to take place at the end of the day with to review their observations.
· Review the Ch´s understanding of shadows by reading Emma´s diary.  Ask the Ch to work in groups to answer her question.  Watch animation (here)
	· Chalk
· Big bottles.

· Tall sticks
	Shadow
Direction

Light source

Morning

Afternoon

Evening


	· Ch will have a diagram showing how their shadow has changed throughout the day.
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	To understand how light reflects at identical angles with a flat surface.

	a)  key question: Can we make a shadow puppet theatre?
Using card-templates of people, children are to cut out each of the body parts.  Split pin the joints together and join as needed with sticks to the hands or feet.  See Malaysian puppet dolls for examples.

b) Key question:  How does a periscope work?
Introduction:
· Review the previous lesson by playing the light reflection game a (here) 
· Watch the video of a submarine periscope in action website b (here).  Relate to the light reflection game and demonstrate how the periscope works.
· Demonstrate, using the card templates and small mirrors, how to make a periscope.
Activities:

5. Set the Ch the ´spy challenge´.  Using the card periscope templates the Ch are to work in small groups to create their own periscopes.
6. Once they have their periscopes ready they are to hide behind a table and observe somebody without getting caught.  
· The Ch must take notes to record what they observe the person doing.  E.g. One Ch on the periscope telling what they see, the other writing down bullet points.
Plenary:  Get the Ch to pair share what they observed.
	· Periscope templates.

· Mirrors

	Periscope

Observations

Reflection

Light
	· Ch will have a completed periscope and notes of their observations.



Websites Used

	Lesson
	Website

	1a)
	a) http://www.youtube.com/watch?v=z0_nuvPKIi8 (burning things video)
b) http://bootslearningstore.com/ks2/shadows.swf (light source game)

	1b)
	a) http://bootslearningstore.com/ks2/shadows.swf (transparent, translucent or opaque) 
· 

	2a)
	· http://www.engineeringinteract.org/resources/alienattack/flash/concepts/reflectionseeingobjects.htm 

	2b)
	· http://www.bbc.co.uk/schools/ks2bitesize/science/physical_processes/light/play.shtml 
· 

	3a)
	· http://www.engineeringinteract.org/resources/alienattack/flash/concepts/sourcesandrays.htm 

· http://www.bbc.co.uk/schools/scienceclips/ages/7_8/light_shadows.shtml 

	3b)
	· http://www.bbc.co.uk/apps/ifl/schools/ks2bitesize/science/quizengine?quiz=lightandshadows&templateStyle=science 
· 

	4a)
	· 

	4b)
	· http://www.bbc.co.uk/schools/ks2bitesize/science/physical_processes/light/play.shtml 
· 

	5a)
	· 

	5b)
	· 



