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Key Unit Question:


What is light?

Key Lesson Question:

How do shadows change during the day?

Learning Objective
I can use the idea that light travels in straight lines to explain why shadows have the same shape as the objects that cast them

I can explain how shadows change during the day.

NC Links
· Use the idea that light travels in straight lines to explain why shadows have the same shape as the objects that cast them. Working scientifically:
· planning 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
· [bookmark: _GoBack]recording data and results of increasing complexity using scientific diagrams and labels, classification keys, tables, scatter graphs, bar and line graphs
· reporting and presenting 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.

Teaching Input

Resources
· Differentiated activity sheet (easy, medium) 
· Challenge activity sheet
· Next step activity sheet
· Presentation
· Tape measure/metre stick
· Playground and a sunny day!

· Use PPT slide 2/PDF p1 to recap on previous learning.
· Thinking time- what happens when an object blocks the light travelling in straight lines? Discuss it in pairs. As a class, discuss ideas and theories.
· Mini- task (PPT slides 4 -5/PDF p3-4) Ask the children to draw a sketch of themselves on the playground on their whiteboards. Add the sun in the sky. Where will the shadow be? What shape will the shadow be? Is the shadow a reflection? (no – the shadow if formed as the opaque object (the person) is blocking the light). Ask the children to swap pictures with their partners, are there any differences?
· Use PPT slide 6/PDF p5 to explain that a shadow is made when an object blocks light. A shadow is a dark area or shape caused by a solid object blocking the rays of light from a light source.
· Before you turn to PPT slide 7/PDF p6, ask the children does light travel through all objects? Take a vote, yes/know/not sure. Revise the terms opaque, translucent and transparent. Look at objects around the classroom, which are opaque, transparent or translucent?
· Ask the children how shadows form? PPT Slides 8-10/PDF p7-9 provide information about shadows and how they form.
· Introduce the key lesson question- How do shadows change during the day? How could we find out? Read the questions to think about on PPT slide 11/PDF p10 before the children get into small groups to plan their investigation. Encourage the children to think about which one variable will change (position of the sun in the sky) and which variables need to be controlled to make the test fair (the object making the shadow, the position of the object and where they take the measurement from)
· After the children have completed their investigation, review their results and ask the children to be prepared to share their ideas in a group plenary/discussion. Ask the children - How do shadows change during the day? Why do you think this is? Children could use the stem sentence: The longer the shadow the  (lower)	the sun in the sky. The shorter the shadow, the   (higher)	the sun in the sky.
BACKGROUND SCIENCE FOR TEACHERS:
Light can travel through an empty space but when it comes into contact with an object, different things might happen depending on the material the object is made from. A transparent material (such as air or thin glass) will allow the light to go straight through with little disturbance. A translucent material (frosted glass, tracing paper) will allow light through but not straight through. The light ray will be deflected and di used (broken up) by the translucent material so although the light does pass through,    it is so altered that you are unable to make a distinct image. Opaque material (like wood or metal) allows no light to pass through. A shadow is formed when an opaque object is placed between a light source and a surface; the shadow falling on the surface has the same shape as the opaque object. The base of the shadow always touches the base of the object. The length of a shadow in natural sunlight changes throughout the day. Shadows are longer at the beginning and end of the day as the Sun   is lower in the sky. Shadows are shortest at midday as the Sun is at its highest point in the sky.
Differentiated Activities
(working below)	(working at)

1. Children use the activity sheet (easy) to plan their investigation to answer the question: How do shadows change during the day?
2. Use the table provided to record their results.
Challenge activity
1. 
Children use the activity sheet (medium) to plan their investigation to answer the question: How do shadows change during the day?
2. After deciding what to measure, use the table provided to record their results and add headings.
Next Step activity

Write a conclusion, using the results from the investigation to explain how shadows change during the day.

Assessment questions

Critical thinking activity- Maria drew a picture of herself and her shadow. She then discovered more about shadows and realised she had made five mistakes. She put a number next to each mistake on her picture. Children explain what Maria’s mistakes.
Self assessment	Key vocabulary

What is a shadow?
Do all objects make shadows when placed in front of a light source? What do the words transparent, translucent and opaque mean?
How do shadows change during the day? Why?

I can explain how a shadow is formed.
I can explain why a shadow will form in relation to the light source.  I can explain how shadows change during the day.
I can explain the relationship between the height of the sun in the sky and the length of a shadow.

shadow, opaque, translucent, transparent, block, form, absence, variable
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