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Lesson ChaLLenge
Create a powerful metaphor to describe the properties and behaviours of light.

Lesson InQUIRY QUesTIon

activity sheets

•	 Describing	Light	as	a	Superhero	(Activity	sheet	A)
•	 Creating	a	Powerful	Metaphor	(Activity	sheet	B)

Briefing sheets
•	 How	Does	Light	Behave?	(Briefing	sheet	A)

assessment materials 
•	 Assessing	My	Ability	to	Create	a	Powerful	Metaphor		

(Assessment	materials	A)

Background knowledge 
 Ì duality, photon, 

electromagnetic, wave, 
diffraction, reflection, 
refraction

Critical thinking vocabulary 
 Ì justify
 Ì rate
 Ì criteria

Criteria for judgment
 Ì powerful metaphor

 » accurate
 » creative
 » revealing

Thinking strategies 

 Ì rating scale

habits of mind 

 Ì inquiry-minded 
 Ì fair-minded

In	this	lesson,	students	explore	the	wave-particle	
duality	of	light.	Students	begin	the	lesson	by	exploring	
the	metaphor	“light	is	a	superhero”	to	develop	an	
understanding	of	the	meaning	of	duality.	Students	then	
explore	how	light	can	behave	as	a	wave	and	as	a	particle.	
The	lesson	concludes	with	students	creating	their	own	
powerful	metaphors	to	effectively	describe	the	properties	
and	behaviours	of	light.

sUmmaRY

maTeRIaLs

Broad understanding
Students will understand that light can 
behave as a wave and a particle.

ThInkIng TooLs

Which metaphor best describes light?
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Which metaphor best describes light? 

Introduce the criteria

1.	 Organize	students	into	pairs	and	provide	each	student	with	a	copy	of	Describing Light 
as a Superhero	(Activity	sheet	A).	Draw	students’	attention	to	the	statement	“Light	is	a	
superhero.”	Prompt	students	to	note	on	their	activity	sheets	that	light	is	the	featured	object,	
and	that	the	object	being	compared	to	light	is	a	superhero.

2.	 Invite	groups	to	suggest	what	the	statement	might	be	trying	to	describe	or	communicate.	
Encourage	groups	to	share	their	thinking	with	the	class.

3.	 Explain	that	the	statement	“light	is	a	superhero”	is	a	metaphor.	Suggest	that	a	metaphor	
is	a	meaningful	comparison	between	two	things	that	may	appear	to	be	unrelated.	Inform	
students	that,	unlike	similes	which	use	“like”	or	“as”	to	make	comparisons,	metaphors	are	
direct	comparisons.	

4.	 Guide	students’	attention	to	the	question	“How	powerful	is	the	metaphor?”	and	the	first	
rating	scale	on	the	activity	sheet.	Prompt	groups	to	rate	the	metaphor	by	drawing	an	arrow	
on	the	rating	scale.	Invite	groups	to	share	their	rating	and	thinking	with	the	class.	

5.	 Use	students’	ideas	to	co-develop	or	present	the	criteria	for	a	powerful	metaphor:
•	 Accurate:	the	metaphor	correctly	uses	and	describes	scientific	ideas	
•	 Creative:	the	metaphor	uses	different	or	unique	ideas	or	objects
•	 Revealing:	the	metaphor	vividly	describes	or	reveals	important	details	about	the	objects	

being	compared
Prompt	students	to	note	the	criteria	at	the	bottom	of	the	activity	sheet.	Consider	noting	and	
displaying	the	criteria	for	use	later	in	this	lesson.

6.	 Share	the	lesson	inquiry	question	“Which	metaphor	best	describes	light?”	and	challenge	
“Create	a	powerful	metaphor	to	describe	the	properties	and	behaviours	of	light”	with	
students.	Inform	students	that	they	will	create	their	own	metaphor	to	describe	light.	

7.	 Provide	each	student	with	a	copy	of	Creating a Powerful Metaphor (Activity	sheet	B).	
Prompt	students	to	note	other	words	or	phrases	that	could	be	used	to	describe	light	in	the	
top	right-hand	column	of	the	activity	sheet.	For	example,	students	might	suggest	that	light	
can	be	compared	to	a	gym	full	of	bouncy	balls	and	note	phrases	such	as	“always	moving”	
and	“bouncing.”	

8.	 Encourage	students	to	note	their	first	thoughts	for	a	metaphor	to	describe	the	properties	
and	behaviours	of	light.	Assure	students	that	they	will	be	able	to	refine	and	revise	their	
metaphor	throughout	the	lesson.

explore the behaviour of light

1.	 Organize	students	into	pairs	and	direct	their	attention	to	the	features	of	light	and	
superheroes	columns	of	Activity	sheet	A.	Prompt	groups	to	note	as	many	properties	and	
behaviours	of	each	that	they	can	think	of.	Invite	groups	to	share	their	ideas	with	the	class.	
Responses	might	include	that	both	light	and	superheroes	can	move	very	quickly,	or	that	
both	can	be	invisible.	

2.	 Ask	students	to	think	of	a	well-known	superhero,	such	as	Superman:	Does	Superman	
always	dress	and	act	like	a	superhero?	Who	is	Superman	when	he’s	not	being	a	superhero?	
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Are	there	other	superheroes	that	behave	one	way	when	they	are	super,	and	then	act	
differently	when	they	are	not	super?	

3.	 Use	student	responses	to	introduce	the	concept	of	duality.	Explain	that,	similar	to	how	a	
superhero	may	have	dual	identities,	light	also	has	dual	identities	and	behaviours.		

4.	 Provide	each	group	with	a	copy	of	How Does Light Behave?	(Briefing	sheet	A).	Explain	that	
their	task	is	to	identify	the	properties	and	behaviours	of	light.	Prompt	students	to	note	
any	details	from	the	briefing	sheet	in	the	“Features	of	light”	section	of	Activity	sheet	A.	
Encourage	students	to	note	any	comparable	properties	or	behaviours	of	superheroes	in	the	
“Features	of	superheroes”	section	of	the	activity	sheet.	

5.	 Invite	groups	to	share	their	ideas	with	the	class.	As	students	share,	invite	them	to	think	
about	how	light	behaves	when	it	lands	on	a	solar	panel:	Does	light	behave	like	a	wave	or	
particle	when	it	hits	a	solar	panel?	What	evidence	or	observations	might	help	us	know?	

6.	 Emphasize	that	without	photons,	solar	panels	would	not	be	able	to	provide	electricity.	
Photons	react	with	metal	inside	solar	panels	to	generate	electricity.	For	further	information	
and	learning	about	how	solar	panels	use	photons,	see	the	Division	2	lesson	“How	Alike	are	
Plants	and	Solar	Panels?”

7.	 Guide	students’	attention	back	to	Activity	sheet	A	and	the	second	rating	scale.	Prompt	
groups	to	rate	the	metaphor	by	drawing	an	arrow	on	the	rating	scale,	reminding	them	to	
use	information	from	the	briefing	sheet	and	the	criteria	to	guide	their	decision.	

8.	 Invite	students	to	share	their	decisions	and	reasons	with	the	class.	As	a	class,	discuss	the	
metaphor	“light	is	a	superhero:”	Is	it	a	powerful	metaphor?	How	might	thinking	about	light	
as	a	superhero	help	us	better	understand	the	properties	and	behaviours	of	light?

Respond to the lesson challenge

1.	 Guide	students’	attention	back	to	their	initial	ideas	on	Creating a Powerful Metaphor 
(Activity	sheet	B).	Inform	students	that	their	task	is	to	create	a	powerful	metaphor	to	
describe	the	properties	and	behaviours	of	light.	

2.	 Direct	students	to	add	any	words	or	phrases	that	could	be	used	to	describe	light	in	the	top	
right-hand	column	of	the	activity	sheet.	

3.	 Encourage	students	to	select	one	object	to	compare	to	light.	Guide	students	in	noting	how	
their	selected	object	and	light	are	alike.	

4.	 Encourage	students	to	share	their	ideas	with	a	trusted	classmate.	Direct	students	in	using	
the	criteria	to	provide	feedback	on	one	aspect	of	their	partner’s	metaphor	that	could	be	
affirmed,	and	one	possible	improvement	that	might	be	made.	

5.	 Ask	students	to	note	their	final	metaphor	at	the	bottom	of	the	activity	sheet.	If	time	permits,	
students	could	also	create	illustrations	of	their	metaphors.

Reflect on the learning

1.	 Prompt	students	to	compare	their	first	and	second	ratings	of	the	metaphor	on	Activity	sheet	A.	
If	their	ratings	changed,	what	information	or	ideas	prompted	the	new	rating?	If	their	ratings	

Explore the behaviour of light (Cont’d)
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did	not	change,	why	not?	
2.	 Invite	students	to	reflect	on	how	the	properties	and	behaviours	of	light	influences	how	solar	

panels	are	made:	Why	are	solar	panels	often	black	in	colour	and	made	of	transparent	glass?	
Why	are	solar	panels	not	made	out	of	shiny,	reflective,	or	rough	materials?	

assess the learning

1.	 Provide	each	student	with	a	copy	of	Assessing My Ability to Create a Powerful Metaphor	
(Assessment	materials	A)	and	encourage	students	to	self-assess	their	ability	to	create	
metaphors	that	describe	the	properties	and	behaviours	of	light.

Reflect on the learning (Cont’d)
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Which metaphor best describes light? 

Describing Light as a Superhero

Activity sheet A

“Light is a superhero”

Featured object: object being compared to light:

how powerful is the metaphor?

Draw a slider on the scale to show how well the 
metaphor meets the criteria.

my first thoughts my reasons:

Features of light Features of superheroes

how powerful is the metaphor?

my second thoughts my reasons:

Criteria for a powerful metaphor

•

•

•
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Which metaphor best describes light? Activity sheet B

Creating a Powerful Metaphor 
Featured object: LIghT my ideas for objects and things that could be 

compared to light:

Behaviours and features of light Features of my objects

how is one like the other?

my first thoughts about a powerful metaphor to describe light:

my second thoughts about a powerful metaphor to describe light:

Criteria for a powerful metaphor
Accurate: the metaphor correctly uses and describes scientific ideas 
Creative: the metaphor uses two different or unique ideas or objects
Revealing: the metaphor vividly describes or reveals important details about the objects being     
  compared
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How Does Light Behave?

Briefing sheet A

What is light? Is it a wave? Or is it a collection of invisible particles? 

In the 1600s, some scientists believed that light was wave. Others thought that light was made of 
many very small particles. Scientists studying light eventually made an important discovery: light 
can be a wave and a particle. Light waves are made up of microscopic particles of energy, called 
photons. This is called the duality of light.

Albert Einstein, the scientist who made many of the most significant discoveries about light, 
said that to understand light we need to think that sometimes light behaves like a wave, and 
sometimes it behaves like a particle. 

Every day we are surrounded by waves of electromagnetic radiation. Some of the waves, like radio 
waves, are invisible. Other waves, like light from a flashlight or the sun, are visible. These light 
waves have four basic behaviours:

Light always travels in straight lines. Light reflects off smooth, shiny, flat surfaces in a 
regular reflection pattern.

Light reflects off rough, shiny, uneven surfaces in 
a diffuse reflection pattern. Light that is not reflected is absorbed.
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Which metaphor best describes light? Briefing sheet A (Cont’d)

How Does Light Behave (Cont’d) 

Have you ever seen a cloud with silver glowing from its edges 
blocking the sun’s light? Or wondered how a remote control 
can turn on a television? These are examples of light behaving 
like a wave.  

In 1801 a physicist in England, Thomas Young, performed an 
experiment that showed how light behaves as a wave. He 
passed a beam of light through two thin, parallel slits. If light 
was only made of particles, only two bright bands of light 
would have appeared on a screen. By PublicDomainPictures/Pixabay

Light as a Wave

Surprisingly, alternating bright and dark bands appeared on the screen. The bright and dark 
bands showed that the slits caused light waves to interfere with each other. Sometimes the 
light waves added together to create a bright patch on the screen. Other times the light waves 
cancelled each other out and created dark patches. This important experiment helped prove that 
light would behave like a wave in some situations. 

Sometimes when light waves contact an object they bounce off and are reflected back in the 
direction they came from. This is called reflection. Reflection allows us to see objects and notice 
different colours. When light waves contact smooth surfaces, they are reflected in a regular and 
predictable pattern. 

Light waves can also pass through transparent objects, such as windows and the lenses in 
sunglasses. When light waves travel through one substance into another they can change speed 
and bend. The bending of light is called refraction, and is the science behind lenses, magnifying 
glasses, and the reason why rainbows appear after rainstorms.

Light as a Particle

One of the most important properties of light is that it is made of particles called photons. These 
particles have no weight or mass, but they do have energy. 

A photon can behave in different ways when it contacts another object. If a photon collides with 
a smooth, shiny surface, the energy of the photon will be reflected away. In other situations, the 
energy from a photon might be absorbed. For example, when photons land on a parking lot or 
sand on a beach, the energy from the photon is absorbed and is transformed into heat.

Photons can also react with materials that they land on. Scientists discovered that photons react 
with various kinds of metals. This important reaction is called the photoelectric effect. In a solar 
panel, the photons react with metals inside the solar panel to generate electrical energy. In fact, 
without photons, solar panels would not be able to generate electricity!
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Which metaphor best describes light? Assessment materials A

Assessing My Ability to Create a Powerful Metaphor 
Name:

1.	Provide	examples	that	show	how	you	have	met	the	success	criteria.	
2.	Use	the	rating	scale	to	indicate	how	well	you	have	met	the	success	criteria.	
3.	Describe	the	next	steps	in	your	learning.

success criteria how am I doing? 

I	can	identify	important	properties	and	behaviours		
of	light.
Examples:	

Next	steps	(e.g.,	add	more	detail,	use	criteria,	ask		
for	help):

I	can	use	metaphors	to	describe	the	properties	and	
behaviours	of	light.
Examples:	

Next	steps	(e.g.,	add	more	detail,	ask	for	help):	

I	can	use	criteria	to	create	and	assess	metaphors	that	
describe	the	properties	and	behaviours	of	light.
Examples:

Next	steps	(e.g.,	add	more	detail,	use	criteria,	ask		
for	help):


