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What might sustainable  
solar-powered housing look like?

Lesson ChaLLenge
Design a sustainable solar-powered home suitable for your community.

activity sheets

•	 Examining	Sustainable	Solar-Powered	Housing	
(Activity	sheet	A)

•	 Planning	Sustainable	Solar-Powered	Housing		
(Activity	sheet	B)

Briefing sheets
•	 What	Makes	a	Sustainable	Solar-Powered	House?	

(Briefing	sheet	A)

Image sets
•	 Examples	and	Non-Examples	of	Sustainable		

Solar-Powered	Housing	(Image	set	A)
•	 Sustainable	Solar-Powered	House	(Image	set	B)	

online sources
•	 https://www.solardecathlon.gov/index.html

assessment materials 
•	 Assessing	My	Understanding	of	Sustainable		

Solar-Powered	Housing	(Assessment	materials	A)

Background knowledge 
 Ì solar PV systems
 Ì sustainability

Critical thinking vocabulary 
 Ì criteria
 Ì distinguishing features and 

characteristics

Thinking strategies   
 Ì mind map

habits of mind   
 Ì attentive to detail
 Ì constructive

In	this	lesson,	students	learn	about	the	features	and	
characteristics	of	sustainable	solar-powered	homes.	To	
begin	the	lesson,	students	examine	images	of	houses	to	
determine	the	distinguishing	features	and	characteristics	of	
sustainable	solar-powered	housing.	Students	use	these	ideas	
to	co-develop	the	criteria	for	a	sustainable	solar-powered	
home.	Students	then	deepen	their	understanding	of	
sustainable	solar-powered	homes	by	analyzing	home	design	
contest	winners.	To	conclude	the	lesson,	students	then	
create	illustrations	or	models	of	sustainable	solar-powered	
housing	suitable	for	their	community.	

summary

maTerIaLs

Broad understanding
Students will understand the features 
and characteristics of sustainable solar-
powered housing.

ThInkIng TooLs

Lesson InQuIry QuesTIon

Criteria for judgment  
 Ì criteria for a sustainable 

solar-powered house
 » architecture
 » comfort and indoor 

environmental quality
 » energy performance
 » engineering
 » financial feasibility and 

affordability
 » resilience

https://www.solardecathlon.gov/index.html
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1.	 Organize	students	into	small	groups	(2-4	students).	Provide	each	group	with	a	copy	of	
Examples and Non-Examples of Sustainable Solar-Powered Housing (Image	set	A),	and	each	
student	with	Examining Sustainable Solar-Powered Housing	(Activity	sheet	A).	Alternatively,	
the	image	set	could	also	be	shown	using	an	interactive	display	or	digital	projector.	

2.	 Explain	that	Image	1	shows	sustainable	solar-powered	homes,	and	Image	2	features	a	home	
that	is	not	sustainable	or	solar-powered.	Inform	students	that	their	task	is	to	carefully	
examine	the	details	in	the	images	and	identify	the	features	and	characteristics	of	sustainable	
solar-powered	housing.	

3.	 Encourage	students	to	pay	attention	to	the	details	in	the	images	and	to	think	beyond	the	
obvious.	For	example,	students	might	suggest	that	the	houses	featured	in	Image	1	are	
sustainable	because	they	are	newer	than	the	house	in	Image	2.	While	it	is	generally	true	that	
newer	homes	are	more	efficient	and	sustainable	than	older	homes,	it	is	the	specific	features	
and	characteristics	of	a	home	that	make	it	sustainable,	not	just	its	age.

4.	 Draw	students’	attention	to	“Features	of	a	sustainable	solar-powered	house”	circle	on	the	
activity	sheet.	Guide	groups	in	noting	their	observations	and	connecting	each	to	the	centre	
circle	to	create	a	concept	web	of	features	and	characteristics	of	a	sustainable	solar-powered	
house.

5.	 Invite	groups	to	share	their	observations	and	ideas	with	the	class.	As	students	share,	use	
their	ideas	to	develop	the	criteria	for	sustainable	solar-powered	housing.	
•	 Architecture
•	 Comfort and indoor environmental quality
•	 Energy performance
•	 Engineering
•	 Financial feasibility and affordability
•	 Resilience

Consider	noting	and	displaying	the	criteria	for	use	later	in	the	lesson.	
6.	 Prompt	students	to	note	the	criteria	in	the	left-hand	column	of	the	activity	sheet.	Provide	

each	student	with	a	copy	of	What Makes a Sustainable Solar-Powered House?	(Briefing	sheet	A).	
Review	the	criteria	with	the	class.	

7.	 Draw	students’	attention	to	the	right-hand	column	of	the	activity	sheet.	Prompt	groups	to	
match	the	features	and	characteristics	from	the	web	to	a	criterion.	For	example,	students	
might	suggest	that	the	use	and	placement	of	windows	in	Image	1	might	be	paired	with	the	
architecture	criterion.	Encourage	students	to	note	these	details	in	the	right-hand	column.

8.	 Invite	students	to	share	their	observations	and	ideas	with	the	class.	
9.	 Direct	students	to	revisit	the	images	of	the	homes.	Direct	groups	to	add	to	their	webs	any	

other	features	and	characteristics	that	meet	the	criteria.	
10.	Share	the	lesson	inquiry	question	with	students:	“What	might	sustainable	solar-powered	

housing	look	like?”	and	the	lesson	challenge	“Design	a	sustainable	solar-powered	home	
suitable	for	your	community.”	

11.	Provide	each	student	with	a	copy	of	Planning Sustainable Solar-Powered Housing		
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s (Activity	sheet	B).	Invite	students	to	begin	to	plan	sustainable	solar-powered	housing	

suitable	for	their	community	by	noting	any	possible	features	and	characteristics.	Assure	
students	that	they	will	be	able	to	continue	their	planning	throughout	the	lesson.		

examine the features and characteristics of sustainable solar-powered housing

1.	 Organize	students	into	pairs	and	provide	each	group	with	Sustainable Solar-Powered House	
(Image	set	B).	Alternatively,	the	images	could	be	shown	using	an	interactive	display	or	
digital	projector.	

2.	 Prompt	groups	to	suggest	if	the	home	featured	in	the	images	would	meet	the	criteria	for	
sustainable	solar-powered	housing.	Encourage	groups	to	use	details	and	clues	from	the	
photos	to	support	their	decisions.	Invite	groups	to	share	their	decisions	and	thinking	with	
the	class.	

3.	 Explain	that	the	home	featured	in	the	images	was	a	past	winner	of	the	Solar	Decathlon,	
an	international	sustainable	home	design	contest	(a	link	to	the	contest	website	has	been	
provided	in	the	Online	sources	section	at	the	beginning	of	this	lesson).	Inform	students	that	
their	task	is	to	identify	additional	features	and	characteristics	found	in	sustainable	solar-
powered	housing.

4.	 Instruct	groups	to	carefully	examine	the	home	featured	in	the	images,	and	to	identify	any	
features	and	characteristics	that	meet	the	criteria	for	sustainable	solar-powered	housing.	
Prompt	groups	to	note	their	observations	in	the	right-hand	column	of	Activity	sheet	A.	

5.	 Remind	students	that	some	features	and	characteristics	might	not	be	directly	observable.	
For	example,	features	related	to	the	criteria	“financial	feasibility	and	affordability”	might	
not	be	easily	noticed.	Encourage	students	to	suggest	any	inferences	that	could	be	made	
about	the	financial	feasibility	and	affordability	of	the	featured	home.	For	example,	students	
might	suggest	that	the	building	appears	to	be	relatively	small,	which	could	contribute	to	
affordability.

6.	 Invite	groups	to	share	their	observations	with	the	class.	Prompt	students	to	add	to	their	
activity	sheet	any	features	mentioned	by	other	groups.	Ensure	that	examples	have	been	
provided	for	each	criterion.	

7.	 If	time	permits,	consider	asking	students	to examine	another	example	of	a	sustainable	
solar-powered	housing.	Students	might	search	online	or	also	consider	housing	in	a	local	
community.	Invite	students	to	share	their	examples	with	the	class.	

8.	 Guide	students’	attention	back	to	Activity	sheet	B	and	the	planning	for	their	sustainable	
solar-powered	house.	Encourage	them	to	reflect	on	their	initial	ideas,	features,	and	
characteristics;	what	would	they	add	to	the	planning?	What	features	and	characteristics	
would	sustainable	solar-powered	housing	need	to	have	in	their	community?	Prompt	
students	to	note	their	ideas	on	the	activity	sheet.	

respond to the lesson challenge

1.	 Inform	students	that	their	final	task	is	to	develop	an	illustration	or	model	for	sustainable	
solar-powered	housing	suitable	for	their	community.	

Introduce the criteria (Cont’d)
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s 2.	 Prompt	students	to	use	their	ideas	noted	on	Activity	sheet	B	and	the	criteria	to	guide	the	

creation	of	their	illustration	or	model.	As	an	alternative	to	having	students	use	all	the	
criteria,	consider	assigning	one	criterion	to	groups	or	inviting	students	to	select	one	or	two	
criteria	that	their	designs	will	feature.	Assure	students	that	their	thinking	can	go	beyond	
conventional	house	designs.	

3.	 After	students	have	developed	an	initial	plan	for	an	illustration	or	model,	invite	them	to	
share	their	work	with	another	student	or	group.	Guide	students	in	using	the	criteria	to	
provide	constructive	feedback	on	their	partner’s	design	plan.	

4.	 Consider	asking	students	to	plan	to	present	their	illustration	or	model	to	an	authentic	
audience.	This	might	include	a	town	or	city	council,	homeowners,	or	developers.	

assess the learning

1.	 Encourage	students	to	use	Assessing My Understanding of Sustainable Solar-Powered 
Housing	(Assessment	materials	A)	to	assess	their	ability	to	use	the	criteria	to	develop	a	
model	of	sustainable	solar-powered	housing	suitable	for	their	community.	

Respond to the lesson challenge (Cont’d)
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Examining Sustainable Solar-Powered Housing

Criteria Features

 

Features	
of	sustainable	
solar-powered	

housing



6

What might sustainable solar-powered housing look like?Activity sheet B
Pl

an
ni

ng
 S

us
ta

in
ab

le
 S

ol
ar

-P
ow

er
ed

 H
ou

si
ng

Cr
ite

ri
a 

fo
r s

us
ta

in
ab

le
 

so
la

r p
ow

er
ed

 h
ou

si
ng

 
re

la
te

d 
fe

at
ur

es
 a

nd
 ch

ar
ac

te
ri

st
ic

s 

Ar
ch

ite
ct

ur
e

Co
m

fo
rt

 a
nd

 in
do

or
 

en
vi

ro
nm

en
ta

l q
ua

lit
y

En
er

gy
 p

er
fo

rm
an

ce

En
gi

ne
er

in
g

Fi
na

nc
ia

l f
ea

si
bi

lit
y 

an
d 

aff
or

da
bi

lit
y

Re
si

lie
nc

e



7

What might sustainable solar-powered housing look like?Briefing sheet A

There are at least six criteria for sustainable solar-powered housing. 

architecture  
Architecture is the overall creativity found in the building, and ability to combine aesthetic 
appeal and functionality with energy-efficient performance. Thoughtful design also combines 
aesthetics with building science, energy efficiency, natural comfort (e.g., glare-free views, natural 
heating, natural fresh air, and natural lighting), energy production, and resilience.

Comfort and indoor environmental quality
Well-designed buildings provide both a comfortable and healthy indoor environment. For 
occupants to be comfortable, the building must control temperature and relative humidity 
levels, as well as reduce disturbances from interior and exterior sources of noise. To provide 
a healthy indoor environment, the design must consider ventilation, filtration, dilution, and 
material selection. 

energy performance
Energy performance is how efficiently the building uses and produces energy, whether 
connected to the electricity grid, operating with on-site and/or stored power, consuming fuels 
such as natural gas, and/or utilizing heat from the sun. The capabilities of the building to interact 
with the grid and potentially feed energy back into the surrounding community are also part of 
its overall energy performance. 

engineering
A sustainable solar-powered home will feature a high degree of engineering focused on 
effectively integrating natural heating and cooling opportunities, including solar orientation, 
thermal mass storage, solar shading, and cross-ventilation. Heating, cooling, water, and 
ventilation system types and designs should reflect thoughtful consideration of different 
technologies and integration options. Opportunities for water efficiency should be reflected in 
smart engineering solutions for creating hot water and landscaping irrigation.

Financial feasibility and affordability
Financial feasibility and affordability is how affordable and cost-effective the home is for its 
occupants. 

resilience
Resilience is how well the building can withstand and recover from weather, climate, and 
disasters, and ensure long-term durability given local climatic conditions.

Adapted from http://www.iea-ebc.org/Data/publications/EBC_Annex_38_PSR.pdf

What Makes a Sustainable Solar-Powered House?

http://www.iea-ebc.org/Data/publications/EBC_Annex_38_PSR.pdf
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Examples and Non-Examples of 
Sustainable Solar-Powered Housing

Courtesy of Brian Taylor

Courtesy of K. Zutz

Image 1

Image 2
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Sustainable Solar-Powered House

Dennis Schroeder/U.S. Department of Energy Solar Decathlon

Dennis Schroeder/U.S. Department of Energy Solar Decathlon
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Dennis Schroeder/U.S. Department of Energy Solar Decathlon

Dennis Schroeder/U.S. Department of Energy Solar Decathlon

Sustainable Solar-Powered House (Cont’d)
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Assessing My Understanding of 
Sustainable Solar-Powered Housing

Assessment materials A

success criteria how am I doing? 

I	can	use	criteria	to	identify	the	key	features	and	
characteristics	of	sustainable	solar-powered	housing.	
Examples:	

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

I	can	create	an	illustration	or	model	of	sustainable	
solar-powered	housing.	
Examples:	

Next	steps	(e.g.,	use	criteria,	include	additional	
features	and	examples,	ask	for	help):	

I	can	use	the	criteria	to	provide	thoughtful	feedback	
on	illustrations	or	models	created	by	my	peers.		
Examples:

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

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.


