General Studies for Primary Schools
Lesson design
Reflection of light
	Key Stage(KS)
	KS2

	Learning time
	1 hour 30 minutes

	Prior
knowledge 
	· Light travels in a straight line.
· Scientific concepts of “luminous objects” and “non-luminous objects”.

	Learning objectives
	Students are able to
· explain why non-luminous objects can be seen
· understand how light is reflected from a mirror 
· light cannot penetrate a mirror
· light changes its travel direction when being reflected by mirror
· the image is laterally inverted compared to the object
· draw a ray diagram to show the phenomenon of “the reflection of light”
· apply the knowledge of “the reflection of light” to tackle the problems in the SCRATCH game

	Inquiry question
	· Why can we see images of non-luminous objects in mirrors?

	Safety precautions
	· If activities involve light, no torch with quartz light bulbs should be used, students’ vision will be impaired if they look at the source of light from quartz bulbs directly. Therefore, the torch should not shine their eyes directly.
· Avoid using mirrors with sharp edges as experimental tools to prevent students from cutting. Mirrors with plastic protection are preferred to prevent wound cutting.
(Reference: Curriculum Development Institute (2011). “Safety Handbook for General Studies for Primary Schools”. Hong Kong: Education Bureau.)

	
	

	Teaching flow
	Content

	Motivation
	· [image: ]Q: In the classroom, books, boards and desks are   
non-luminous objects. Why can we see them? 
A: Any reasonable answer.
(Teachers can revise the concepts of “luminous objects”   
and “non-luminous objects” with students.)
· Explain why we can see non-luminous objects (Demonstration)
· The teacher turns off all light and invites a student to participate in a demonstration. The teacher uses a torch to shine on the student’s right hand and ask questions (Refer to sample questions 1-3) to help students understand why we can see non-luminous objects. (The demonstration will be more effective if it is conducted in a darker environment.)
· When the torch light shines on the student’s right hand, the hand 
reflects the light. Some of the reflected light enters our eyes and makes us see the right hand. This is why we can see “non-luminous objects”. 

	Development

Activity
(worksheet p.1)










Activity 2
(worksheet p.2)








Activity 3
(worksheet p.2)


Activity 4

	See my neighbor in the mirror
· [image: ]Q: If you cannot see your neighbor directly, what will you do to help you see him/her?
A: Any answer. (brainstorming)
· The teacher explains/ Students read the 
steps of the activity.
· Before the activity, the teacher can let students predict the results.
· By following the steps, students carry out the activity and record the results.

[bookmark: _GoBack]Conclusion: When the electric light shines on the face of my neighbor, his/her face reflects the light to the mirror, and the mirror reflects the light to our eyes. Therefore, I can see the image of my neighbor in the mirror.

	
	See the image of an object in the mirror
1. Q: Do the images in the mirror look the same as the object? Why?
A: Any answer. (brainstorming to sustain interest)
· The teacher explains/ Students read the steps of the activity.
· Before the activity, the teacher can let students predict the results.
· By following the steps, students carry out the activity and record the results.

Conclusion: The image in a plane mirror is laterally inverted compared to the object. Therefore, wordings on ambulance are laterally inverted so as to let other drivers read the words correctly.

	
	[image: ]The paths of the light rays
Students draw the paths of light rays 
on the worksheet (A3 Size).

	
	[image: ]SCRATCH computer game - “A cat catches a mouse”
· The teacher explains / Students read the rules of the game.
· The teacher reminds students the scientific symbol of mirrors:         . 
· Click open http://scratch.mit.edu/projects/editor/?tip_bar=getStarted
[image: ](Refer to the game instructions in “Teacher’s notes”)
· In the computer game, students need to place the mirror 
in the box(es) to help the Inspector Cat shine the torch 
light on the Thief Mouse.

	Conclusion
	Response to the inquiry question
· Q: Why can we see images of non-luminous objects in mirrors? 
A: When light shines on the non-luminous object, the non-luminous object reflects the light to the mirror, and the mirror reflects the light to our eyes.
Therefore, we can see the image of the non-luminous object in the mirror.


Examples of questioning
	Teacher explains why we can see non-luminous objects
1.  Q: Do two hands of the student look different? Why?
A: Yes, because the right hand is shined by the torch light. Therefore, we can see his/her right 
hand.
2. Q: In this case, which object is a “luminous object”?
A: The torch.
3. Q: Which object is a “non-luminous object”?
A: The right hand of the student.

Activity 1
4. Q: Which of the following objects (mirror, wood, torch) help you see your neighbor? Why?
    A: Mirror.
5. Q: Which position should the mirror be placed on the worksheet so that you to see the facial  
expression of your neighbor?
A: c (Middle position)
6. Q: Why can you see your neighbor when placing the mirror at c?
A: When light shines on the face of my neighbor, his/her face reflects light to the mirror, 
and the mirror reflects light to my eyes. Therefore, I can see the image of my neighbor in the 
mirror.
7. Q: Do you know the name of this science concept?
A: The reflection of light.

Activity 2
8. Q: Do you think the image in the mirror look the same as the object? Why?
A: Any reasonable answers.
9. Q: What is the difference between the image in the mirror and the object?
A: The image in the mirror is laterally inverted compared to the object.

Activity 3
10. Q: What is changed when the light ray is reflected from the mirror? 
A: When the light ray is reflected from the mirror, the direction of it is changed.

Activity 4
11. Q: What scientific concept can be applied in this game?
A: The reflection of light.






	Common misconception
	· Misconception: We can see objects because our eyes can emit light.
Actual fact: We can see objects because the light of “luminous objects” or the light reflected from “non-luminous objects” enters our eyes.
· Misconception: The Moon is a “luminous object” while stars are “non-luminous      
objects”.
Actual fact: The Moon is a “non-luminous object” while stars are “luminous 
objects”.

	References
	· Wonderful light (Chinese version only)
Content：Properties of light and the formation of a rainbow
http://resources.edb.gov.hk/gsvideos/c-sub3.html
· Sources of light (Chinese version only)
Content：An interactive exercise for students to distinguish “luminous objects” 
and “non-luminous objects”
http://www.hkedcity.net/edb/teachingresources/downloadResource.php?rid=1793515176
· Have a look at “The reflection of light” (Chinese version only)
http://resources.hkedcity.net/resource_detail.php?rid=1000347865
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