General Studies for Primary Schools
Lesson design
Secret of shadow 

	Key Stage(KS)
	KS1

	Learning Time
	1 hour 

	Prior knowledge 
	· Different scenes of day and night.                                                     
· Sun is the light source of a day and stars are light sources of a night.

	Learning objectives
	Students are able to 
· understand the characteristics of shadows
· understand how a shadow is formed
· recognize the relationship between the positions of the sun and the changes of the shadow
· master simple tools for testing and record observation results

	Inquiry question
	· What is the relationship between the positions of the sun and the changes of the shadow?

	Safety precautions
	· If activities involve light, no torch with quartz light bulbs should be used since students’ vision will be impaired if they look at the source of light from quartz bulbs directly. Therefore, do not directly shine students’ eyes with a torch.
(References: Curriculum Development Institute (2011). “Safety Handbook for General Studies for Primary Schools”. Hong Kong: Education Bureau.)

	
	

	Teaching Flow
	Content

	Motivation
	· Q: Can you see your shadow?  What does it look like?
A: Free response.
· Q: (Turn off the light in the classroom) Can you see your shadow? Why? 
A: Any reasonable answer. (e.g. Yes, the Sun shines. / No, there is no light.) 

· Explanation:  The formation of shadows needs light and objects. Shadows are formed when objects (opaque) block the light. When light shines on an object (opaque), it cannot travel through the object. The area behind the object where the light does not reach will form a shadow.  No shadow is formed if there is no light. 


              
	

Students can use an object (e.g. an eraser) to observe the shadow.

	Development

Activity 1
(Worksheet p.1)













Activity 2
(Worksheet p.2)




	Characteristics of shadows
· Before the activity, students predict the position of the shadow.
· Students (group in pairs) discuss and complete question 1-4. Contact point

· Teacher shows the object (as shown below) and asks students to pay attention to the contact points of the object and its shadow, the relationship between the light and the position of shadow.
· Based on the observation, students draw the correct position of shadow.

Conclusion: 1) The shadow is black in colour.
2) Shadows and objects are (usually) connected together.
3) The size of a shadow is not always the same as an object.
4) The light and the shadow are not at the same direction.

	
	The relationship between the positions of the sun and the changes of shadow
· The teacher explains the steps in worksheet (2) and asks students to pay attention to the position of the light source and the shadow.
· Students carry out the activity and record the results.
· The teacher leads students to discuss the results.

Conclusion: When the sun changes its position, the position and the shape of the shadow change accordingly.

	Conclusion
	Response to the inquiry question
· Q: What is the relationship between the positions of the sun and the changes of the  
shadow? 
A: When the sun changes its position, the position and the shape of the shadow change accordingly. 





Examples of questioning
	Motivation
1. Q: Where can we find shadows in this classroom?
A: Below the blackboard and desks, etc.
2. Q: Why can’t we see shadows in the dark?
A: It is because there is no light.
3. Q: What do we need to form a shadow?
A: The formation of shadows needs light and objects. 
4. Q: How is a shadow formed?
A: A shadow is formed when an object (opaque) block the light.

Activity 1
5. Q: Is shadow connected to the object in all cases?
A: No. Shadows and objects are usually connected together except some special cases, such as 
when we jump, our shadows are not connected to our feet.

Activity 2 
6. Q: Does the shadow of an object remain unchanged throughout the daytime under the sun?
A: No. When the sun changes its position, the position and the shape of the shadow change 
[bookmark: _GoBack]accordingly.
7. Q: How does the length of a shadow change during a day?
A: In the morning (8:00am), the length of the shadow is longer than the object and points to the west. (The sun is on the east.)
   At noon (12:00 noon), the length of the shadow is the shortest. 
       In the afternoon (4:00 pm), the length of the shadow is longer than the actual object and points 
to the east. (The sun is on the west.)



	Common Misconception:
	· Misconception:  The moon can emit light by itself. 
Actual Fact:  The moon cannot emit light by itself.  It reflects the sun rays only.

	References:
	· Day and night (Chinese version)
Content: Introduction of the phenomena in day and night through animation.
http://www.hkedcity.net/edb/teachingresources/downloadResource.php?rid=361245348 (Animation)
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