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Lesson ChaLLenge
Identify the direct and indirect effects of a school solar energy system.

Lesson InQUIRY QUesTIon

activity sheets

•	 Identifying	Direct	and	Indirect	Effects		
(Activity	sheet	A)

•	 Identifying	Direct	and	Indirect	Effects	of	Using	Solar	
Energy	(Activity	sheet	B)

Briefing sheets
•	 Litterless	Lunches	in	Elementary	School		

(Briefing	sheet	A)
•	 The	Effects	of	Generating	Electricity		

(Briefing	sheet	B)

online sources
•	 Renewable	Energy	101

https://www.youtube.com/watch?v=1kUE0BZtTRc&t=15s

assessment materials 
•	 Assessing	My	Understanding	of	the	Effects	of	Using	

Solar	Energy	(Assessment	materials	A)

Background knowledge 
 Ì possible effects of energy 

production on the 
environment

Critical thinking vocabulary 
 Ì criteria
 Ì direct and indirect effects

Criteria for judgment
 Ì direct effect
 Ì indirect effect

Thinking strategies 

 Ì organizing information
 Ì making a recommendation

habits of mind 
 Ì open-minded
 Ì fair-minded

In	this	lesson,	students	examine	the	environmental	
impacts	of	the	use	of	solar	energy	in	a	school.	To	begin	
the	lesson,	students	examine	a	scenario	from	a	school	
to	learn	about	direct	and	indirect	effects.	Students	then	
examine	effects	of	the	main	methods	used	to	generate	
electricity	in	Alberta.	To	conclude	the	lesson,	students	
identify	the	direct	and	indirect	effects	of	a	school	using	a	
solar	energy	system.	

sUmmaRY

maTeRIaLs

Broad understanding
Students will understand that using 
electricity generated by solar energy has 
a variety of direct and indirect effects.

ThInkIng TooLs

How does a school solar energy system  
affect the environment?

https://www.youtube.com/watch?v=1kUE0BZtTRc&t=15s
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How does a school solar energy system affect the environment?

Introduce the thinking strategy

1.	 Read	aloud	or	ask	students	to	read	the	scenario	Litterless Lunches in Elementary Schools	
(Briefing	sheet	A).	

2.	 Invite	students	to	generate	a	list	of	possible	effects	of	the	proposed	litterless	lunch	policy.	
Possible	effects	might	include:
•	 less	waste
•	 cleaner	classrooms
•	 students	hide	garbage	in	desks
•	 students	bring	snacks	and	lunches	in	reusable	containers
•	 students	become	more	environmentally	aware

3.	 Explain	that	effects	can	be	sorted	into	two	categories.	Introduce	the	terms	direct effect	and	
indirect effect.	Invite	students	to	describe	each	concept	in	their	own	words.	Prompt	students	
to	share	their	descriptions	with	the	class.	As	students	share,	use	their	ideas	to	co-develop	or	
present	the	criteria	for	direct	effect	and	indirect	effect:	
•	 Direct effect:	a	result	or	impact	that	is	clearly	linked	to	or	caused	by	the	action.
•	 Indirect effect:	a	result	or	impact	that	might	be	connected	to	the	action,	but	could	also	

be	caused	by	a	separate,	unrelated	action.
Consider	recording	the	criteria	and	displaying	them	for	use	later	in	this	lesson.	

4.	 Organize	students	into	small	groups	(2-3	students)	and	provide	each	student	with	
Identifying Direct and Indirect Effects	(Activity	Sheet	A).	Ask	groups	to	sort	their	impacts	
into	the	two	categories.

5.	 Review	the	impacts	listed	by	the	class	and	ask	students	to	indicate	whether	an	impact	is	
direct	or	indirect	by	displaying	a	“thumb	up”	or	“thumb	down.”	Use	this	as	an	opportunity	
to	confirm	students’	understanding	of	the	concepts.

6.	 Invite	groups	to	display	a	“thumb	up”	or	“thumb	down”	to	the	question	“Will	a	litterless	
lunch	program	benefit	the	environment?”	After	students	react	to	the	question,	explain	that	
they	will	examine	the	effects	of	using	electricity	generated	by	a	school	solar	energy	system.	

7.	 Encourage	groups	to	suggest	any	indirect	or	direct	effects	of	a	school	using	solar	energy	to	
generate	electricity.	Consider	noting	student	ideas	for	use	later	in	this	lesson.	

8.	 Introduce	the	lesson	question	“How	does	a	school	solar	energy	system	affect	the	
environment?”	and	the	lesson	challenge	“Identify	the	direct	and	indirect	effects	of	a	school	
solar	energy	system.”	

Identify direct and indirect effects of a school solar energy system

1.	 Explain	that	many	homes,	industries,	and	schools	in	Alberta	use	electricity	generated	by	
solar	energy	systems.	If	students	are	unfamiliar	with	the	benefits	of	renewable	energy,	
consider	showing	the	brief	Youtube	video	“Renewable	Energy	101.”

2.	 In	small	groups	(2-4	students),	invite	students	to	list	the	possible	effects	of	a	school	using	a	
solar	energy	system	to	generate	electricity.	

3.	 Invite	groups	to	share	their	ideas	with	the	class.	
4.	 Provide	each	group	with	The Effects of Generating Electricity	(Briefing	sheet	B)	and	each	
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How does a school solar energy system affect the environment?

student	with	Identifying the Direct and Indirect Effects of Using Solar Energy (Activity	sheet	
B).	Inform	groups	that	their	first	task	is	to	use	the	briefing	sheet	to	identify	the	main	direct	
effect	of	using	solar	energy	to	generate	electricity.	Prompt	groups	to	work	together	to	
identify	the	direct	effect,	and	to	note	it	on	their	activity	sheet.	

5.	 Invite	students	to	share	their	decision	and	thinking	with	the	class.	Students	should	indicate	
that	the	main	direct	effect	is	a	reduction	in	greenhouse	gas	or	CO2		gas	emissions.	Note:	
although	using	solar	power	systems	to	generate	electricity	is	much	more	environmentally	
friendly	than	burning	fossil	fuels,	there	are	still	some	negative	impacts.	These	impacts	
are	explored	in	the	lessons	“What’s	the	truth	about	solar	energy?”	and	“Which	method	of	
generating	electricity	would	be	best	for	our	community?”	

6.	 Inform	students	their	next	task	is	to	identify	indirect	effects	of	using	solar	energy	to	
generate	electricity.	Remind	students	that	indirect	effects	are	those	that	might	be	related	
to	the	action,	but	might	also	be	related	to	other	causes.	Prompt	groups	to	work	together	to	
identify	three	indirect	effects,	and	to	note	them	on	their	activity	sheet.	Encourage	groups	to	
add	more	if	they	are	able.	

7.	 Encourage	groups	to	share	their	decisions	and	thinking	with	the	class.	Student	responses	
might	include:	
•	 a	decrease	in	the	number	of	storms
•	 a	decrease	in	the	severity	of	storms
•	 cooler	temperatures
•	 less	air	pollution
•	 decreased	destruction	of	habitat

8.	 Prompt	students	to	review	the	indirect	and	direct	effects	noted	at	the	beginning	of	this	
lesson:	How	alike	or	different	are	the	two	lists?	Why	might	the	two	lists	be	different?	

9.	 Conclude	this	part	of	the	lesson	by	inviting	groups	to	suggest	the	direct	and	indirect	effects	
of	a	school	using	electricity	generated	by	solar	power.	Prompt	students	to	review	their	webs	
for	ideas.	Consider	noting	and	displaying	student	ideas	for	use	in	the	last	part	of	this	lesson.	

Reflect on the learning

1.	 Invite	students	to	create	a	personal	reflection	on	the	inquiry	question	“How	does	a	school	
solar	energy	system	affect	the	environment?”	Guide	students	in	identifying	an	audience	that	
may	need	to	hear	the	message;	for	example,	student	environmental	club,	parent	council,	
local	newspaper,	or	school	district	leaders.	Encourage	students	to	express	their	learning	in	
the	format	of	their	choice.

assess the learning

1.	 Encourage	students	to	use	Assessing My Understanding of the Effects of Using Solar Energy	
(Assessment	materials	A)	to	self-assess	their	ability	to	identify	direct	and	indirect	effects	of	
solar	energy	on	the	environment.	

Identify direct and indirect effects of a school solar energy system (Cont’d)
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Litterless Lunches in Elementary School

Briefing sheet A

One day after lunch, some grade four students tell the principal that there is too 
much garbage being thrown away during lunchtime. The principal looks into the 
problem and discovers that this is true. Many classrooms have overflowing garbage 
bins after lunch. Most of the garbage is plastic wrappers and packaging from food 
items brought to school by students. It causes a mess in classrooms and more work 
for the custodian. The principal also wonders how all the garbage might affect 
students’ health. The principal meets with the grade six environmental club, and 
asks students what might be done to solve the problem. The students come up with 
the idea of having “litterless lunches.” Students will be encouraged to bring healthy, 
non-packaged food items in their lunches every day. Students must also take home 
any garbage left over from their lunch each day. The principal agrees to take the 
students’ ideas to the teachers and parent council. 
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The Effects of Generating Electricity

Briefing sheet B

Most of the electricity used in Alberta is generated by burning fossil fuels such as coal and natural 
gas. In 2016, Alberta generated 47 per cent of its electricity by burning coal, and 40 per cent by 
burning natural gas. Renewable forms of energy such as wind and solar power produced 12 per cent 
of Alberta’s electricity.  

One of the important effects of using coal and natural gas to generate electricity is the production 
of greenhouse gases. Greenhouse gases are released whenever fossil fuels are burned. The main 
greenhouse gas produced by burning fossil fuels is carbon dioxide (CO2	). Although CO2	 is found 
in nature, large amounts are produced by human activities such as driving cars and generating 
electricity. Although plants can use some of this CO2	, they are unable to process all of it. 

Burning fossil fuels to generate electricity creates CO2	 which affects the environment:
•	 More CO2 makes temperatures go up and also makes storms stronger. Changes in climate 

and weather can affect habitats and plants, animals, and humans. Higher temperatures 
make it difficult for some animals to survive, and others must find different habitats. 

•	 Increased temperatures cause glaciers to melt which may lead to flooding. Warmer 
temperatures also contribute to very dry conditions (droughts) and more forest fires. 

•	 More CO2 makes ocean and other bodies of water more acidic. This makes it difficult for 
water plants and animals to survive. Acidic ocean water also kills coral reefs. 

•	 Increasing CO2 levels also affects human health. For example, increased levels of CO2 can 
contribute to more people developing diseases such as asthma and emphysema.

Many homes, industries, and schools in Alberta use electricity generated by solar power. By 
the end of 2019, the Calgary Board of Education (CBE) will have 28 schools using solar power. 
These systems will create 1,340 MWh per year or 1.7 per cent of CBE’s total electrical energy 
consumption. This is the same amount of electricity that approximately 330 homes would use in 
one hour. 

Although solar power systems are much more environmentally friendly than burning fossil fuels 
to produce electricity, they still have some negative impacts. Using electricity generated by solar 
power systems means that fewer fossil fuels are burned to produce electricity. This will reduce 
the amount of greenhouse gases that enter the environment. For example, the solar systems 
used by Calgary schools will reduce the amount of CO2 created to generate electricity by about 
1,273 tonnes per year.
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success criteria how am I doing? 

I	can	explain	how	direct	and	indirect	effects	are	different.	
Examples:	

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

I	can	identify	direct	effects	of	using	solar	energy	to	
generate	electricity.
Examples:	

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

I	can	identify	indirect	effects	of	using	solar	energy	to	
generate	electricity.
Examples:

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

Assessing My Understanding of  
the Effects of Using Solar Energy

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.


