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Which Vehicle Is Better for the Environment? (Science) 
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Which vehicle is better for the environment: 
electric or gasoline-powered?

Lesson ChaLLenge
Use a “dashboard” to rate electric and internal combustion-powered vehicles.

activity sheets

•	 Which	Vehicle	is	Better	for	the	Environment?	
(Activity	sheet	A)

•	 Rating	the	Vehicles	(Activity	sheet	B)
•	 Identifying	Facts,	Evidence,	and	Conclusions		

(Activity	sheet	C)
•	 Calculating	Solar	PV	Requirements	for	Energy	and	

Emissions	Offsets	(Activity	sheet	D)

Briefing sheets
•	 Addressing	the	Environmental	Impacts	of	Vehicle	Use	

(Briefing	sheet	A)

Background information
•	 Sample	Calculations	(Background	information	A)	

assessment materials 
•	 Assessing	My	Ability	to	Use	Evidence	and	

Conclusions	(Assessment	materials	A)

Background knowledge 
 Ì the effects of various 

methods of generating 
electricity

 Ì solar photovoltaic arrays

Critical thinking vocabulary 
 Ì fact, evidence, conclusion
 Ì rate
 Ì judge
 Ì calculate

Thinking strategies   
 Ì dashboard rating chart

habits of mind   
 Ì open-minded
 Ì critically-minded
 Ì circumspect

In	this	lesson,	students	examine	strategies	that	can	be	
used	to	address	the	environmental	impacts	of	electric	and	
internal	combustion-powered	vehicles.	To	begin	the	lesson,	
students	develop	the	criteria	to	determine	which	type	of	
vehicle	is	better	for	the	environment.	Students	then	identify	
evidence	that	could	be	used	to	support	or	refute	conclusions	
about	the	environmental	impacts	of	electric	and	internal	
combustion-powered	vehicles.	Using	calculations,	students	
explore	how	solar	energy	can	be	used	to	offset	emissions	
and	energy	used	to	power	vehicles.	To	conclude	the	lesson,	
students	determine	which	type	of	vehicle	is	better	for	the	
environment.	

sUmmary

maTeriaLs

Broad understanding
Students will understand that solar 
power-generated electricity can be used 
to address the environmental effects of 
using fossil fuels to power electric and 
internal combustion powered vehicles. 

Thinking TooLs

Lesson inQUiry QUesTion

Criteria for judgment  
 Ì criteria to determine which 

vehicle is better for the 
environment

 » type of fuel
 » efficiency
 » emissions
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1.	 Organize	students	into	small	groups	(3-4	students)	and	distribute	or	display	Which Vehicle 
is Better for the Environment?	(Activity	sheet	A).	Ask	groups	to	decide	which	would	be	
better	for	the	environment—an	electric	or	gasoline-powered	vehicle?

2.	 Invite	groups	to	share	their	decisions	and	thinking	with	the	class.	Ask	groups	to	describe	
the	factors	or	criteria	that	guided	or	informed	their	decision.	Use	student	ideas	to	develop	
or	present	the	criteria	that	could	be	used	to	determine	which	vehicle	is	better	for	the	
environment:
•	 Type of fuel: Vehicles	with	internal	combustion	engines	(ICE)	burn	fossil	fuels,	gasoline	

or	diesel.	ICE	have	more	and	greater	impacts	on	the	environment	than	vehicles	that	do	
not	use	fossil	fuels.	

•	 Efficiency:	Vehicles	that	use	more	fuel	and	more	energy	have	greater	impacts	on	the	
environment.

•	 Emissions:	ICE	produce	emissions	including	nitrous	oxides	(NOx	)	and	carbon	dioxide	(CO2	).	
CO2	emissions	contribute	to	climate	change.	While	electric	vehicles	(EV)	produce	no	
emissions	while	driving,	there	may	be	emissions	produced	by	generating	electricity.	

Consider	noting	and	displaying	the	criteria	for	use	later	in	this	lesson.	
3.	 Provide	each	student	with	a	copy	of	Rating the Vehicles (Activity	sheet	B).	Review	the	rating	

scale	at	the	top	of	the	activity	sheet	with	students,	and	explain	that	the	criteria	and	the	
scales	will	be	used	to	rate	the	different	types	of	vehicles.	

4.	 Encourage	students	to	use	the	gauges	to	note	their	initial	ratings	for	each	vehicle,	along	with	
any	facts	and	evidence	that	support	their	thinking.	Invite	students	to	share	their	decisions	
and	thinking	with	the	class.	

5.	 Share	the	lesson	inquiry	question	with	students:	“Which	vehicle	is	better	for	the	
environment:	electric	or	gasoline-powered?”	and	the	lesson	challenge	“Use	a	“dashboard”	
to	rate	electric	and	internal	combustion	powered	vehicles.”	Inform	students	they	will	revisit	
their	initial	decisions	as	they	explore	facts	and	evidence	about	each	type	of	vehicle.				

introduce the thinking vocabulary

1.	 Draw	groups’	attention	back	to	Which Vehicle is Better for the Environment?	(Activity	
sheet	A).	Read	the	statements	with	the	class:	which	statements	seem	similar?	Which	seem	
different?	Invite	students	to	share	their	ideas	and	thinking	with	the	class.	

2.	 Introduce	the	terms	“fact,”	“evidence,”	and	“conclusion.”	Encourage	groups	to	explain	the	
terms	in	their	own	words	and	to	describe	the	relationships	between	the	terms.	If	useful,	
introduce	the	definitions	for	each	term:
•	 Fact: a	piece	information	that	can	observed	and	proven	to	be	true
•	 Evidence:	a	fact	or	piece	of	information	that	helps	determine	whether	a	conclusion	is	

believable
•	 Conclusion:	a	final	decision	or	judgment	reached	by	examining	evidence

Consider	noting	and	displaying	the	terms	and	definitions	for	use	later	in	this	lesson.	
3.	 Guide	students’	attention	back	to	the	list	of	statements	on	Activity	sheet	A.	Prompt	groups	
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to	classify	each	statement	as	a	fact,	evidence,	or	conclusion.	
4.	 Invite	students	to	share	their	decisions	and	thinking	with	the	class.	Responses	might	

include:
•	 Statement	1	=	Fact	(or	evidence)
•	 Statement	2	=	Conclusion
•	 Statement	3	=	Fact	(or	evidence)
•	 Statement	4	=	Fact	(or	evidence)
•	 Statement	5	=	Fact	(or	evidence)
•	 Statement	6	=	Fact	(or	evidence)
•	 Statement	7	=	Conclusion
•	 Statement	8	=	Fact	(or	evidence)

5.	 As	groups	share,	ask	them	to	identify	any	fact	that	seems	to	belong	with	or	could	be	
paired	with	a	conclusion.	Prompt	students	to	share	their	ideas	and	thinking	with	the	class.	
For	example,	students	might	suggest	that	statement	6	is	a	fact	that	could	be	paired	with	
statement	2.

6.	 Explain	that	facts	become	evidence	when	they	are	used	to	support	conclusions.	Evidence	is	
required	to	support	thoughtful	or	sound	conclusions.	

7.	 Invite	students	to	identify	any	other	facts	from	the	activity	sheet	that	could	be	used	as	
evidence	to	support	the	conclusion	“Driving	an	electric	vehicle	(EV)	is	better	for	the	
environment	than	a	gasoline-powered	vehicle.”	Groups	might	suggest	that	statement	5	
could	be	considered	evidence	to	support	the	conclusion.	

8.	 Consider	inviting	groups	to	identify	statements	that	do	not	seem	to	support	any	conclusion;	
are	these	statements	facts	or	evidence?	Groups	might	suggest	that	statement	1,	while	
accurate,	would	not	be	considered	as	evidence	for	it	does	not	support	any	conclusion	listed	
on	the	activity	sheet.	

9.	 Inform	students	that	facts	can	also	be	used	as	evidence	to	disprove	conclusions.	Guide	
students’	attention	back	to	the	activity	sheet	and	ask	them	to	identify	facts	that	could	be	
used	as	evidence	to	disprove	the	conclusion	“Driving	an	electric	vehicle	(EV)	is	better	for	
the	environment	than	a	gasoline-powered	vehicle.”	Groups	might	suggest	that	statements	4	
and	6	could	be	considered	as	evidence	to	disprove	the	conclusion.	

10.	Encourage	students	to	revisit	their	initial	ratings	of	vehicles	made	on	Rating the Vehicles	
(Activity	sheet	B).	What	would	they	change?	What	would	they	keep	the	same?	Prompt	
students	to	use	a	different	colour	of	pen	or	pencil	to	revise	and	update	their	initial	rankings.	
Remind	students	to	include	evidence	that	supports	their	conclusions.

examine strategies to address environmental impacts

1.	 Organize	students	into	pairs	and	provide	each	group	with	Addressing the Environmental 
Impacts of Vehicle Use	(Briefing	sheet	A),	and	each	student	with	Identifying Facts, Evidence, 
and Conclusions	(Activity	sheet	C).	

2.	 Inform	students	that,	in	addition	to	providing	the	electricity	to	power	EVs,	there	are	two	
ways	that	solar	energy	can	be	used	to	address	the	environmental	impacts	of	vehicles:	

introduce the thinking vocabulary (Cont’d)
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emissions	offsets	and	energy	offsets.	Explain	that	the	next	task	is	to	identify	evidence	that	
could	be	used	to	prove	and	disprove	conclusions	made	about	solar	energy	and	vehicles.

3.	 Draw	students’	attention	to	three	statements	in	the	first	row	of	the	activity	sheet.	Ask	groups	
to	classify	each	statement	as	either	fact,	evidence,	or	conclusion.	

4.	 Encourage	groups	to	share	their	decisions	and	thinking	with	the	class.	Students	might	
suggest	that	statement	1	is	evidence,	statement	2	is	a	fact,	and	statement	3	is	a	conclusion.	
Discuss	why	one	of	the	facts	can	be	considered	evidence,	while	the	other	could	not.	

5.	 Draw	students’	attention	to	the	other	sets	of	statements,	highlighting	those	that	are	missing	
facts,	evidence,	and	conclusions.	Instruct	groups	to	use	information	from	the	briefing	sheet	
to	complete	each	set	of	statements.		

6.	 Invite	groups	to	share	their	decisions	and	thinking	with	the	class.	
7.	 Guide	students’	attention	to	the	last	row	of	the	table.	Instruct	groups	to	develop	a	

conclusion	about	EV,	supported	with	evidence	from	the	briefing	sheet.	
8.	 Encourage	groups	to	share	their	conclusions	and	supporting	evidence	with	the	class.	Lead	

the	class	in	discussing	the	conclusions	and	evidence,	taking	care	to	focus	on	the	evidence	
used	to	support	conclusions,	rather	than	on	the	conclusions	themselves.	

9.	 Prompt	students	to	revisit	their	ratings	of	vehicles	made	on	Rating the Vehicles	(Activity	
sheet	B).	What	would	they	change?	What	would	they	keep	the	same?	Prompt	students	to	
use	a	different	colour	of	pen	or	pencil	to	revise	and	update	their	initial	rankings.	Remind	
students	to	include	evidence	that	supports	their	conclusions.

Use data to support conclusions

1.	 Organize	students	into	small	groups	(2-3	students)	and	provide	each	group	with	Calculating 
Solar PV Requirements for Energy and Emissions Offsets	(Activity	sheet	D).	Explain	that	
the	next	task	is	to	determine	if	it	is	possible	to	offset	the	emissions	and	energy	related	to	
internal	combustion	engine	vehicles	(ICE)	and	EV.	

2.	 Draw	students’	attention	to	the	left-hand	column	of	the	first	page	of	the	activity	sheet.	This	
column	details	the	steps	and	formulae	required	to	determine	the	number	of	solar	panels	
required	to	offset	the	vehicle	emissions.	Guide	students’	attention	to	the	middle	column	and	
the	sample	calculations,	pointing	out	that	23	solar	panels	would	be	required	to	offset	the	
emissions	produced	by	a	Ford	F-250	in	one	year	of	driving.		

3.	 Direct	students’	attention	to	the	right-hand	column.	Prompt	groups	to	follow	the	same	
sequence	to	calculate	the	number	of	solar	panels	required	to	offset	the	emissions	produced	
by	a	Tesla	Model	S	EV	in	one	year	of	driving.	Completed	calculations	can	be	found	on	
Sample Calculations	(Background	information	A).	

4.	 Draw	students’	attention	to	the	second	page	of	the	activity	sheet.	Explain	that	the	next	task	
is	to	calculate	the	number	of	solar	panels	required	to	offset	the	energy	used	to	power	an	
EV.	Guide	students	through	the	steps	and	formulae	in	the	left-hand	column	and	the	sample	
calculations	in	the	middle	column.	Point	out	that	10	solar	panels	would	be	required	to	offset	
the	energy	used	to	charge	a	Nissan	LEAF	(EV)	in	one	year	of	driving.	

Examine strategies to address environmental impacts (Cont’d)
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Use data to support conclusions (Cont’d)

5.	 Direct	students’	attention	to	the	right-hand	column.	Prompt	groups	to	follow	the	same	
sequence	to	calculate	the	number	of	solar	panels	required	to	offset	the	energy	required	by	
a	Tesla	Model	S	EV	in	one	year	of	driving.	Completed	calculations	can	be	found	on	Sample 
Calculations	(Background	information	A).	

6.	 Ask	students	to	reflect	on	the	calculations	from	both	parts	of	the	activity	sheet;	should	the	
results	be	classified	as	facts	or	as	evidence?	Guide	groups’	attention	back	to	Identifying Facts, 
Evidence, and Conclusions	(Activity	sheet	C).	Prompt	groups	to	identify	any	conclusions	
that	would	be	supported	by	the	calculations.	

7.	 Invite	students	to	share	their	decisions	with	the	class.		
8.	 Prompt	students	to	revisit	Rating the Vehicles	(Activity	sheet	B).	Which	of	the	three	criteria	

might	the	calculations	support?	
9.	 Prompt	students	to	revisit	their	ratings	of	vehicles	made	on	Activity	sheet	B:	what	would	

they	change?	What	would	they	keep	the	same?	Prompt	students	to	use	a	different	colour	
of	pen	or	pencil	to	revise	and	update	their	initial	rankings.	Remind	students	to	include	
evidence	that	supports	their	conclusions,	including	the	calculations	from	Activity	sheet	D.

reflect on the learning

1.	 Guide	students	in	discussing	the	lesson	inquiry	question	“Which	vehicle	is	better	for	the	
environment:	electric	or	gasoline-powered?”	Prompt	students	to	share	their	final	rating	
of	each	vehicle,	and	encourage	them	to	reflect	on	their	thinking.	If	they	changed	their	
ratings	throughout	the	lesson,	what	made	them	do	so?	If	their	ratings	stayed	the	same,	
why	did	they	do	so?	What	evidence	was	the	strongest	or	most	persuasive	support	for	their	
conclusion?

assess the learning

1.	 Encourage	students	to	use	Assessing My Ability to Use Evidence and Conclusions	
(Assessment	Materials	A)	to	self-assess	their	ability	to	evaluate	and	judge	the	vehicles.




