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                MEDIUM TERM PLANNING


	SUBJECT:  Science
	Topic: Light

	Year: 6
	TERM:     

	
	NC Objectives: 
Pupils should be taught to: 

· 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.

	
	WS Objectives: 

Pupils should be taught to: 
Plan different types of scientific enquiries to answer questions, including recognising and controlling variables where necessary 

( Taking measurements, using a range of scientific equipment, with increasing accuracy and precision, taking repeat readings when appropriate 

( Recording data and results of increasing complexity using scientific diagrams and labels.

( Use test results to make predictions to set up further comparative and fair tests 

( Report and present findings from enquiries, including conclusions, causal relationships and explanations of and degree of trust in results, in oral and written forms such as displays and other presentations 

( Identify scientific evidence that has been used to support or refute ideas or arguments.

	STRAND: Physics

	· 

	
	Key Indicators:

Can describe with diagrams how light travels in straight lines, either from sources or reflected from other objects into our eyes. 

Can describe with diagrams how light travels in straight lines past translucent or opaque objects to form a shadow of the same shape.
	Key Vocabulary

Light, light source, dark, absence of light, transparent, translucent, opaque, shiny, matt, surface, shadow, reflect, mirror, sunlight, dangerous, refraction, medium, dense. 

	Learning Objectives
	Whole Class Teaching including key questions
	Recording of outcomes

(Differentiated where appropriate) 
	Assessment Opportunities
	Resources

	Pre-assessment opportunity

Slide 2 ensure you plan a pre-assessment opportunity of knowledge (examples on the slide).  We use a concept map that is revisited at the end of the unit where children ass on new learning to build up their own knowledge organizer.  It helps join up the schema in their minds and make the connections to enable long term memory. 
Slide 3- Ask children what they know about light or what do they want to know. Children to add questions on post it notes. Display throughout the topic and put on ‘what we know’ section once answered. 

Links to science capital with adding in scientists and jobs. 

Slide 4- Share the concept map with pictures to aid children’s thinking about light.  Orally ask what they know.  Then children add labels and explanations to the concept map- they can also link up ideas. Children can add concepts that are not shown in pictures too (concept map can be found in the resources)

	Lesson 1

L.O: I recognise that light appears to travel in straight lines.
WS: I can use scientific diagrams, models and labels. 
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SE: I can look for patterns in how light reflects from surfaces. 

[image: image2.png]



	The next few slides will recap year 3 learning about light. 

Slide 5- Big Question ‘What can you see when there is absolutely no light?
Children may never have experienced complete darkness before and may believe they can still see with no light. 

Slide 6- Quick practical- Provide children with bear caves (Ogden resource) or use shoe boxes/sweet tins covered in black paint with two small holes covered in black fabric.  OR put children in a cupboard and block up windows and gap in the door so they can experience this. 

Place a couple of objects inside or stick coloured shapes on the sides, ask children to place their eye against the box/ clos ethe door fully and ask what they can see, should be nothing.  Now place a torch in one side (not totally opposite as children should not shine light in in their eyes, to the side.  Now what can they see?  

Slide 7- Revisit the question- what is dark?  The absence of light. 

Slide 8- Share the unit Learning Objective (LO), Working Scientifically (WS) and Scientific Enquiry (SE) for the unit. 

Slide 9- Share the LO, WS and SE for lesson 1. 

Slide 10- What is light and why do we need it?  TTYP.  Teacher to share explanation. 

Slide 11- The history of light. Provide pairs or groups of children with the history of light cards. 
This game provides the opportunity to explore natural and artificial light sources. In playing the game, children will develop a historical awareness of when different sources of light first existed. Children will also develop their mathematical skills in sequencing dates. The aim of the game is for the children to correctly sequence the cards chronologically and to get rid of all the cards in their hand.

website. 

Follow the instructions on screen or provide children with the instructions (cards and instructions are in resources OR can be downloaded from Ogden Trust website)

Slide 12- Can you bend or curve light? Give children a range of torches, mirrors and reflective materials to see if children can investigate this question. 

Children to work in small groups to investigate. 
Slide 13- Share the reflection slide. 

Slide 14- Application of skills. ‘Light Maze’

Each table group needs a large piece of paper, a torch with a strong narrow beam of light fixed in position at one end of the paper and up upright piece of card with an eye ‘target’ printed on but facing away from the torch.  Without moving the torch or the target groups need to work together to decide how they could shine the light from the torch into the eye.  Children can choose any materials from the table (provide a pile of mirrors, reflective surfaces and materials).  You will also need to provide playdough or blutac so children can stand mirrors upright. When successful, children record the path taken by the beam of light travelling from their torch to the target by drawing directly onto the flip chart paper. This provides a visual model. 

Children then draw their maze with accuracy on the worksheet in resources, alternatively in books with Lo and WS in resources. 
Slide 15- Did anyone notice this? What is going on here?

Light appears colourless (or white), when produced by natural light sources such as the sun or artificial light sources such as light bulbs or torches. White light is made up of a spectrum of colours with different wavelengths: red, orange, yellow, green, blue, indigo and violet. This happens when white light hits transparent and flat surfaces, it splits the light into its 7 colours- you may have seen this with the mirror and the CDs. 

Objects like mirrors reflect lots of light. Rough surfaces disperse the reflected light in all directions and appear dull. 
Slide 16- Children to reflect on their learning.  Children to self reflect on LO, WS and SE.  Turn to the Unit title pages in the books for children to complete after each lesson.  Children tick the WS and SE covered in the lesson.
	Children talk to their partner and come up with suggestions. 
Children TTYP and feedback.
Children to work in pairs or small groups.  You may want to have a teacher/TA guided group to pose questions and aid thinking.

Children to work in small groups to investigate. 

Children to complete as a group.  Once they have made their maze, children complete their maze sheet where they are replicating their learning.  You could use the LO and Assessment and a picture of their group maze- depending on time. 
Whole class discussion. 
	Identify any misconceptions.
Can children apply their year 3 learning?  Note any concepts that need to be caught up and weaved into lessons. 

Can children look for clues in the cards to help them order?

Pose children with questions to think about e.g. does the angle of the mirror make a difference?

Use WS assessment to assess learning.

Children to self reflect using unit title pages. 
	Bear caves (optional)

Shoe box covered in black paper or dark cupboard/room. 
You will need: One set of 24 laminated cards for each group of children. • A timer of some kind – egg timer or stopwatch

Full instruction in resources or you can download from Ogden Trust
Torches, mirrors and reflective materials.

Card with eye on. 

Reflective materials. 

Blutac

Lo and WS in resources. 

Children write and draw in books. 

	
	
	
	
	

	Lesson 2
LO: 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. 

WS: I can use labelled diagrams to support my explanation.
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SE: I can use subject knowledge and research to make a periscope
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	Slide 17- Share what is light and why do we need it slide. Some of the words are blanked out- can children fill in the blanks.  TTYP and share. Answers: Energy, grow food, see.

Fires, candles, oil

Electricity, gas
Slide 18- Share lesson 1 LO, WS and SE with the children.

Slide 19- Mirrors in real life.  Ask- how do we use mirrors in real life- how do they help us?  Children TTYP and share.

Reveal pictures and discuss. 
Slide 20- Children to watch the clip about how to make a periscope.  Children then make their own periscopes.

Slide 21- WS Assessment: I can draw a diagram to explain how my periscope works.  Children to draw a diagram and write a short paragraph explaining how this works. 
(Depending on time you may want to do this for the stater ‘recap’ of next lesson as this is the WS focus’.)
Slide 22- Recap on the LO, WS and SE objectives. 

	TTYP and share
Children can make their own periscope individually or in pairs. 

Children to complete how a periscope works individually- encourage children to use a ruler to draw lines for accuracy. 
	Can children recall what light is and its uses?
Can children suggest other mirrors used?

Use WS assessment indicators when marking

Children self-reflect. 
	Periscope template in resources. 

Masking tape

Small mirrors

Scissors. 

LO and WS in resources. 



	Lesson 3
L.O: 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
WS: I can make careful observations about how the eye works.
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SE: I can identify different parts of the eye and explain how each part works. 
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	Slide 23- Children to add questions on post it notes. Display throughout the topic and put on ‘what we know’ section once answered. 

Links to science capital with adding in scientists and jobs. 

We will be focusing on reflection- see if any children have any questions based on this or light being white and colourful. 
Slide 24- Is the moon a light source?  Children to discuss with their partner and feedback.  This is a common misconception.  The moon appears to light up as it reflects the suns light, making it appear bright in our sky. 
Slide 25- Share LO, WS and SE with the children.
Slide 26- How does the eye work? How do we see?  Children to TTYP and feedback. Watch http://www.bbc.co.uk/programmes/p0118jbj, children to make notes on whiteboards.  Children to feedback what they have learnt from the clip.
Slide 27- Now lets look at the pupil and think about how it works. 

Children to pair up and look at their partners eye, what do you notice? (They may say I can see a hole in the eye, I can see lots of different colours, veins etc)

Slide 28- Interesting facts about the eye- read the slide to children- they will enjoy the facts. 

Slide 29- Optical illusions- ask children what they can see? They should see the circles moving as they stare at it. 

Slide 30-33 share the optical illusion slides with the children.  They will find that children will see different things as they stare at it. 

Slide 34- What is an optical illusion? 

Watch https://youtu.be/yi6UyBtkvs0 (2 minute clip)

Read the slide to children. 

Slide 35- Use a mirror and look at your own eye- what do you see?  Is it different from your partners? How? 

Slide 36- Look at your partner’s eye, keep looking carefully as the lights are turned off- what do you notice?

Turn the light off and on again- what happens to your partners eye (especially the pupil) They should see that the pupil shrinks when the light turns on to let less light in and expand when it is dark to let more light in. 
Share slide 37 with children for explanation.

Slide 38/39- read slide to children

Slide 40- Share how we see things- show that we actually see things upside down and the brain turns it the correct way. 
Slide 41- Share slide with children. 

Slide 42- Share slide with children.

Slide 43- Group challenge. 

Put this image outside the classroom or the other side of the classroom door.  Children take in turns to go out and remember part of the eye.  They come in and describe it to their team.  They can nominate one person to draw or they can take in turns to do this.  The person who has been outside cannot draw they have to describe.  The next person goes out to find the next part and come in to describe.
Slide 44- Assessment piece- can children label the eye individually to recap the scientific language.

Challenge- children to add the function of each part

Slide 45- Role of the optician/optometrist

Slide 46- Children recap on LO, WS and SE for the lesson. 


	Check to see if any of the questions have been answered and ask children to recall the answer to add to the post it notes. 
TTYP and feedback

Children to make notes. This can be pictures or written on whiteboards to aid them feeding back some facts. 

Chn to work in pairs to observe. 

Children to look and comment on the pictures. 

Children to work with a partner and observe closely what is happening. 

Children to work in small groups.

Support- you can provide the scientific labels for children to copy scientific language. 


	Challenge any misconceptions. 

What facts did children pick up from the clip?

Are children looking closely and noticing the changes?

Question children when they are drawing and presenting info to their team- it is clear? 
Use WS assessments.

Children self-reflect. 
	Whiteboards

Mirrors
Eye image. 

	Lesson 4
L.O- Use the idea that light travels in straight lines to explain why shadows have the same shape as the objects that cast them.
WS: I can draw diagrams to represent concepts with accuracy
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SE: I can look for patterns in my observations. 
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	Slide 47- Let’s recap slide. Can children remember the parts of the eye? Ext- can they remember the function of each part?
Slide 48- Share LO, WS and SE objectives with children. 

Slide 49- Children to draw on a whiteboard how we see the cuddly toy. 

Children to have a go before revealing the image which will fly on screen.  

Light goes to the object then enters the eye.  Some children may extend to showing the upside down image and the brain reversing the image. 
Slide 50 (optional) Children to use their whiteboards, an object, 2 pieces of string and a torch to demonstrate how we see.  Children to ensure the string is pulled straight as light travels in straight lines.  Children could be challenged further to use the string to show how a person could turn their back to the object and use a mirror to view this without looking at it directly.
Slide 51- Odd one out- ask children which of the above words is the odd one out and why? 

Slide 52- Recap the language of the scientific concepts.  They would have covered them in Year 3. 

Slide 53- Ask- can you change the shape of a shadow? 

Children need to understand that light travels in straight lines so if we extend the lines from the light source to the edges of the object, we will see that light is blocked only within this outline and so the shadow will always mimic the shape of the object. 

The size of the shadow can be changed by changing the distance of the light source and the original colour of the object. 

Share with children the clip on the screen.  How are the shadows changing?  How are the shadows big then small? Why are shadows black?

Slide 54- Children to look carefully and match the picture with the shadow.

Children could write their answers on whiteboards or just share with a partner. 

A3     B2     C3     D1

This demonstrates that the shadow must be the exact match the image. 
Slide 55- Children’s investigation. 

Cut out a shape out of cardboard, shine a torch behind your shape.  

Draw around the shape.

Can you make the shape a different size? How?

Can you make the shadow a different shape? Explain. 
Slide 56- Now choose an item which has a colour?

What colour will your shadow be? Will a coloured object make a shadow?

Choose a translucent object? Will this produce a coloured shadow?

This works better if children work in pairs or small groups.

Children to work to investigate the above questions.  

SK-Shadows cannot be coloured if hitting an opaque object, as we see colour because objects reflect light of that colour into our eyes and absorbs the rest.  Coloured translucent objects reflect some of the colour light and allow some light to transmit through to the other side to form a coloured shadow, the rest of the light is absorbed.  Opaque objects block all light, allowing none through.

Slide 57 (optional if you have the correct equipment)

Can we create coloured shadows using opaque objects?
· Shine the lights onto a white board, shine blue, then green, then red in that order until you get the whitest light. 

· Hold a pencil close to the whiteboard, adjusting the distance until you can see three coloured shadows.

SK- A cyan shadow is formed by the pencil blocking the red light (cyan light=blue light and green light) A magenta shadow is formed by the pencil blocking the green light (magenta light = red light and blue light) A yellow shadow is formed by the pencil blocking the blue light (yellow light= green light and red light)
Slide 58- Assessment piece. 

Can children draw the shadow on this picture?

Where would the shadow be? What shape and colour would it be? Why?

(Teacher modelling- you could model this after children have drawn it using a torch, a plastic tree and white background)
Slide 59- Recap on LO, WS and SE with children

	Teacher point to each part and invite children to comment- you could target questions at children due to assessments. 
Children can do this individually or in pairs. 

TTYP and feedback to the rest of the class

Pose questions to children then let them watch the clip.  At the end children to try and answer the questions. 

Children to answer on whiteboards- this can be done with a partner or individually.

Children to do this in pairs.

This could be a teacher demonstration if you have the correct equipment. 

Children to complete independently although can be modelled by teacher if children are struggling.
	Identify any misconceptions. 
Notice any children with existing knowledge about this. 
Can children remember key language from year 3?

Ask children to look closely. 

Use WS assessment when marking.

Children to self-reflect. 
	Whiteboards and pens. 

(optional) toy, string, torch per group. 

Cardboard

Scissors

Masking tape.

Acetate.
Blue light, red light, green light, pencil, whiteboard/wall.  

Shadow worksheet in resources. 

	Lesson 5
L.O: 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. 
WS: I can make predictions based on scientific knowledge and use tests to gather evidence to support my predictions.  

[image: image9.png]


 
SE: I can use subject knowledge about refraction to make predictions.
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	Slide 60- Show the three images above and ask everyone to come up with as many similarities and differences as they can. If they get stuck, prompt them to think about:

· appearance

· what they do

· where they might be found

2. Then, everyone needs to decide which one is the odd one out and why. Encourage a reason for every answer and there is no wrong answer!

These three images show different types of object: one opaque, one translucent and one transparent. Each of these creates a different shadow when light shines on it. 

Shadows are formed when the light from a light source is blocked by an opaque object. It is important to be aware of what is a source of light (e.g. the Sun, a torch, a light bulb) and what is simply reflecting light (e.g. the Moon, a reflective surface). A shadow has the same outline as the object creating it because light travels in straight lines. 

SK- The first image shows three people and their shadows. People cast very dark and defined shadows because they are opaque, meaning that no light at all can pass through them. The second image is of some drinking glasses and the shadows they create. These glasses are translucent, which means they let some light through but still cast a fairly strong shadow. The final image is of a window, which is made of clear glass and is transparent. Transparent objects allow most light to pass through and therefore cast only blurry shadows if any at all. The shadow in the picture is created because of the opaque material that holds the window panes together. The closer an object is to a light source, the larger its shadow will be.
Slide 61- share LO, WS and SE for the lesson. 

Slide 62- Ask: what happens to light in water? Each group/pair to carry out the experiment. 

Get an empty clear cup and place your pencil inside. 

Can you see the pencil clearly? What does it look like?

Fill ¾ of your cup with water and place your pencil inside.  Look through the side of your cup.

What can you see?
Slide 63- Refraction: Share the video with children.  Do they understand that light changes direction when moving through different mediums?

Slide 64- Children to make their first prediction on their sheet.

You may need to model this e.g. I predict that…….. because…..

(Ensure children are including scientific vocabulary and relates to light travelling through different mediums)

Children then follow the instructions on the screen and observes what happens- were they correct?  Can they explain what is happening? 
Slide 65- Children to make their next prediction on their sheet.

You may need to model this e.g. I predict that…….. because…..

(Ensure children are including scientific vocabulary and relates to light travelling through different mediums)

Slide 66- Children to make their third prediction.

Then reveal the red thought bubble- why didn’t the words disappear like the coin did? 

The disc shape you have cut out curves outwards, so is a convex shape. By adding the water the light that passes through is refracted meaning that it is bent inwards, creating a lens effect and enlarging the size of the letters. So you have then created your very own magnifying glass!
Children then complete the bottom of their sheets to make a short statement about what they know about refraction. 
Slide 67- Exposing the illusion: which one is true?  Read the statements to children and they vote on which one is true. (second one true)

Slide 68- Recap on LO, WS and SE with the children.  Children to use the unit title page to reflect.  Tick the WS and SE covered in the lesson. 
	Children to talk to their partner and feedback. 
TTYP and share

Whole class demonstration.

Children to work in pairs or small groups.

Children to write their prediction on their sheet before carrying out the test.

TTYP and feedback


	Are children reflecting on Y3 learning? 
Prompt children to look carefully.  Question children on what is happening? what are the two mediums?

Are children using scientific language? Re model to children who are unable to write a prediction. 

Can children apply learning?

Use WS assessment

Children self-reflect. 
	Cup, pencil, water per pair/group.

Paper, pens, cup, water. 

Recording sheet in resources.

1p coin, class, water

Plastic bottles, pens, scissors, water. 



	Lesson 6
L.O: 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
WS: I can evaluate, using scientific language, how my enquiry answers the question. 
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SE: I can look for patterns in how we see things. 
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	Slide 69- What have we learnt? Can children explain refraction to their partner using the picture on the board.  (light changes direction when passing through two different mediums)
Slide 70- Read to the children to clarify what refraction is. 

Slide 71- Share LO, WS and SE for the lesson. 

Slide 72- Concept cartoon.  As children: who do you agree with and why?  Read each statement. Children to reflect back at shadows to see what knowledge they have retained. 
Slide 73- Give children prisms and torches, can they see this happening?

Ask children for their thoughts. 

Light appears colourless (or white), when produced by natural light sources such as the sun or artificial light sources such as light bulbs or torches. White light is made up of a spectrum of colours with different wavelengths: red, orange, yellow, green, blue, indigo and violet. This happens when white light hits transparent and flat surfaces, it splits the light into its 7 colours- you may have seen this with the mirror and the CDs. 

Objects like mirrors reflect lots of light. Rough surfaces disperse the reflected light in all directions and appear dull. 

Let children explore this again and explain what is happening. 
Slide 74- How are rainbows formed?  Ask children for their ideas. 

Slide 75- Lets make a rainbow.  Children follow instructions on the board. 

· Place a mirror in the end of the container angled at about 45º with the reflecting side facing upwards.  Add small amount of blu tack to hold the mirror in place.

· Half fill the container with water

· Place a piece of white paper/card at the other end standing up (see picture)

· Make the room as dark as possible.  Turn off the lights, close the curtains and block light coming into the room.

· Hold the torch about 10 cm away from the mirror and turn it on.  Make sure you shine the light on the mirror underneath the water.  Adjust the angle of the torch until you see the colours of the rainbow on the white paper/card. 
SK- The rainbow is made up of many different colours mixed together.  The rays of light from the torch go into the water, bounce off the mirror, come out of the water again and hit the card.  As the rays go in and out of the water they bend.  The different colours bend by slightly different amounts, so they split up and you can see them.  These are called the colours of the spectrum. 

Slide 76- Extension activity- can be done on a sunny day. 

On a sunny day, stand with your back to the sun and spray water into the air in front of you.  The sunlight is split into colours as it enters and exits the tiny drops of water in the air, making a rainbow. 

Slide 77- Vocabulary lotto.

Teacher picks a word and describes it, children put up their hand to guess the word being described.  Children can then tick it off.  Teacher then chooses a child to choose the next word, they explain the word and rest of the class guess the word being described. And so on. (You must not say the word when describing!) Keep going until all words have been ticked off. 
Slide 78- Children to revisit their concept map and add all new learning from the topic. 
Slide 79- Revisit the post it questions- have they all been answered?

Slide 80/81- final assessment knowledge quiz.  You could also use the Plymouth Science written papers or Google links.

Slide 82/83- knowledge answers.
Slude 84- Children recap on LO, WS and SE for the lesson and complete the unit title page.  This includes the vocabulary that they now know. 

	Children TTYP and feedback. 

Children to work in pairs or small groups. 

TTYP and feedback

Children to work in small groups. 

Teacher demonstration. 

Children can share a vocab sheet or play individually. Differentiate by asking more able children the higher order words such as mediums, dense. 

All children to complete this


	Can children relate this to white light being made up of different colours of the spectrum?

Can they relate to real life situations where they have seen a rainbow before?

WS assessment.

Note any children who cannot recall some of the vocabulary associated with light.

Children self reflect. 
	Prisms, torches.

Container, mirror, blutack, water, torch. 

Spray bottle or hose pipe

Sunshine. 

Vocabulary sheets. 

(Could use ones in front of books or new ones from resources)


	Evaluation

	



