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GRADE3RD > 5th

LESSON #7:  
FUTURE CITY 

RENEWABLE ENERGY PLAN
LEARNING OUTCOMES

Complete a pre-assessment T/F quiz

Watch 2 short videos giving them important factual information about non-renewable and renewable resources  
(8 minutes)

Collaborate in teams to brainstorm and research what a city would look like if there were no non-renewable  
resources left.

Design a city blueprint in teams in 2D on chart paper, 3D with mixed media or in a free open source software.

Present their city to the class. 
Reflect on achievements and challenges of building their city and correct T/F quiz.

6.  Reflect on achievements and 

BIG IDEA

Students will gain an understanding towards the difference between non-renewable and renewable resources and why 
it’s important to shift our thinking to use more renewable resources.

BACKGROUND

Renewable energy are forms of power that do not become “used up”. For example, solar power from the sun and wind 
power from weather are renewable as sunlight and wind are things we can not use until they are gone. Fossil fuels like 
coal and oil are examples of non-renewable energy sources. Once consumed these resources are gone forever.  
Much of the world relies on non-renewable energy to heat their homes, power their electronics and cars. Once these 
non-renewable sources of energy are used up, they will be gone forever.  Many renewable energy sources are also better 
at the environment than using fossil fuels by creating less pollution and providing us with cleaner air and water. 

ESSENTIAL QUESTIONS

• What is the difference between non-renewable and renewable resources?  
• What consequences affect humans by consuming these non-renewable resources too quickly?   
• How does human consumption of non-renewable resources affect phytoplankton?  
• What would a city look like if there were no more fossil fuels left to use?

TIME REQUIRED FOR LESSON:  4-5 45 minute periods depending on depth of detail allowed for blueprints.

http://openlabresearch.com/
http://www.oceanicscales.com
http://coactionlab.org
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MATERIALS/SOURCES

• T/F quiz & Collaboration contract (SEE BELOW) 
• Ipads or laptops for research
• Materials for blueprint- (2D-large paper, markers/colored pencils, ruler)(3D mixed media- makerspace materials, 

legos, recycled materials, etc.) (digital plan-free open source software such as Inkscape, Gimp, GoogleSketch-up, 
123Ddesign, 123Dsculptplus, Scuptress).   
Renewable energy videos for class:

• Bill Nye- https://www.youtube.com/watch?v=grI3BDSGEC4
• Creative stop motion- https://www.youtube.com/watch?v=pBTnVoEIb98
• Student resources for research: Energy Information Research- (PDF here) 

There are SO many great resources on the Internet but here’s a few:
• http://www.childrensuniversity.manchester.ac.uk/interactives/science/energy/advantages/
• http://www.kids.esdb.bg/newenergy.html
• https://www.youtube.com/watch?v=wMOpMka6PJI (stop after 6:08 minutes)
• Where electricity comes from- https://www.youtube.com/watch?v=duVhnEfbTP0

ACTIVITIES

ENGAGE tions of locations
Students will begin by taking a short T/F quiz as a preview to the information they will be learning.  It is highly 
encouraged for the teacher to read aloud each question to encourage vocabulary connections.  Students will watch two 
short videos about non-renewable and renewable resources.

DISCUSS/EXPLORE

PART 1:  Students will break up into groups and use the Collaboration Contract to guide their discussions and 
decision-making process before they begin designing out their blueprint.  Each student should complete a Collaboration 
Contract and the group should get their plan approved by a teacher before moving on.

PART 2:  For this Collaboration Contract groups will work to brainstorm important aspects a city must have and where 
the energy comes from.  Assuming the majority of energy comes from non-renewable resources, they will then research 
on the internet what renewable resource will work best for their future city.  After the team has their initial brainstorm 
plan and sketch completed, allow them to work on their blueprint.  It is up to the teacher whether to allow all three 
options (2D map on chart paper, 3D mixed media map using makerspace materials, legos, recycled materials, etc.. or a 2D 
or 3D computer software such as such as Inkscape, Gimp, GoogleSketch-up, 123Ddesign, 123Dsculptplus, Scuptress) or 
just have everyone do the same.

SHARE/EVALUATE/REFLECT

Groups will present their future cities to the class (or in small groups) using their brainstorm paper as a reference of 
explanation.   They will reflect on their city by making their own pros and cons list and how they could revise it to make 
it better.  Teacher will facilitate a class discussion reviewing why many of our current lifestyle choices use 
non-renewable energy sources, which pollute the earth and will not be available in the near future anyway.  
They will also review their T/F quiz. 

http://openlabresearch.com/
http://www.oceanicscales.com
http://coactionlab.org
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CONNECTIONS TO STANDARDS

3rd grade:
• NGSS. 3-ESS3-1 Engineers improve existing technologies or develop new ones to increase their benefits, 
• decrease known risks, and meet societal demands.
• NGSS. 3-ESS3-1 Science affects everyday life.
• CCSS.ELA-LITERACY.SL.3.1 Engage effectively in a range of collaborative discussions (one-on-one, in groups, 

and teacher-led) with diverse partners on grade 3 topics and texts, building on others’ ideas and expressing 
their own clearly.

• CCSS.ELA-LITERACY.SL.3.4 Report on a topic or text, tell a story, or recount an experience with appropriate 
facts and relevant, descriptive details, speaking clearly at an understandable pace. 

4th grade:
• NGSS.4-PS3-4 Most scientists and engineers work in teams. 
• NGSS. 4-PS3-4  Science affects everyday life.
• NGSS.4-ESS3-2 Engineers improve existing technologies or develop new ones to increase their benefits, to 

decrease known risks, and to meet societal demands.
• CCSS.ELA-LITERACY.SL.4.1 Engage effectively in a range of collaborative discussions (one-on-one, in groups, 

and teacher-led) with diverse partners on grade 4 topics and texts, building on others’ ideas and expressing 
their own clearly.

• CCSS.ELA-LITERACY.SL.4.4 Report on a topic or text, tell a story, or recount an experience in an organized 
manner, using appropriate facts and relevant, descriptive details to support main ideas or themes; speak 
clearly at an understandable pace. 

5th grade:
• NGSS. 5-ESS3-1 Human activities in agriculture, industry, and everyday life have had major effects on the 

land, vegetation, streams, ocean, air, and even outer space. But individuals and communities are doing things 
to help protect Earth’s resources and environments.

• NGSS.5-ETS1-2 Engineers improve existing technologies or develop new ones to increase their benefits, 
• decrease known risks, and meet societal demands. 
• CCSS.ELA-LITERACY.SL.5.1 Engage effectively in a range of collaborative discussions (one-on-one, in groups, 

and teacher-led) with diverse partners on grade 5 topics and texts, building on others’ ideas and expressing 
their own clearly.

• CCSS.ELA-LITERACY.SL.5.4 Report on a topic or text or present an opinion, sequencing ideas logically and 
using appropriate facts and relevant, descriptive details to support main ideas or themes; speak clearly at an 
understandable pace.

• Students could research and make a budget for materials cost or teacher could give a budget to work in.  
• Make the blueprint to scale. Research a particular renewable energy system and make improvements on current 
• technology. 

Explore this website for interactive puzzles and games: 
http://www.childrensuniversity.manchester.ac.uk/interactives/science/energy/advantages/  
Watch this informative and entertaining kids gameshow- https://www.youtube.com/watch?v=6_adfcO8clo & An 
example of a city using 100% renewable energy- https://www.youtube.com/watch?v=zKhzVcHrWH4

EXTENSIONS

http://openlabresearch.com/
http://www.oceanicscales.com
http://coactionlab.org
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TAKE A GUESS AT THESE PLASTIC FACTS - TRUE OR FALSE?

•	 We	are	using	energy	faster	than	we	can	produce	it.

•	 If	we	keep	burning	fossil	fuels	at	our	current	rate,	we	will	run	out	by	2050.

•	 If	you	find	a	fossil	in	the	ground	you	can	burn	it	with	a	match	to	make	electricity.

•	 Bill	Nye	thinks	burning	fossils	fuels	is	stinky,	dangerous	and	hazardous	to	the	environment	and	to	us.

•	 Fossil	fuels	were	formed	from	plants	and	animals	deep	within	the	the	earth	millions	of	years	ago.

•	 Fossils	fuels	and	non-renewable	energy	are	different.

•	 Renewable	resources	are	coal,	oil	and	natural	gas.

•	 Solar	power	converts	sunlight	into	electricity.

•	 Our	world	is	getting	warmer	because	the	pollution	from	burning	fossil	fuels	is	trapping	extra	heat	in	our		

atmosphere.		This	is	causing	thousands	of	plant	and	animal	species	to	face	extinction.			

•	 Renewable	energy	is	a	natural	resource	that	can	never	be	used	up.

•	 Wind	power	turns	motion	energy	into	electricity.

•	 Geothermal	heat	is	a	nonrenewable	resource	that	comes	from	your	oven.

•	 WRITE	YOUR	OWN:

NAME

FUTURE CITY / RENEWABLE ENERGY PLAN

T	or	F
(true	or	false)

http://openlabresearch.com/
http://www.oceanicscales.com
http://coactionlab.org
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ESSENTIAL QUESTIONS:

1.	

2.	

3.	 	

TEAM ROLES: 

Team	Roles-	Decide	who	will	have	what	responsibilities.
• Design Team Expert:	As	the	design	team	expert,	you	will	ensure	your	team	successfully	completes	the	

task	in	the	allowed	amount	of	time.	You	will	lead	and	keep	track	of	all	planning,	encourage	communi-
cation	among	engineers,	and	make	sure	all	members	of	the	team	fully	know	and	understand	all	parts	of	
the	plan.	You	and	your	team	members	will	present	your	final	product.	

• Architectural Engineer:	As	the	architectural	engineer,	you	will	ensure	your	team	develops	a	blueprint	
and	labels	it.	You	will	guide	the	team	through	the	activities	to	ensure	all	the	required	elements	of	the	
blueprint	are	included	in	your	design	and	presentation.	You	and	your	team	members	will	present	your	
final	product.	

• Materials Engineer:	As	the	materials	engineer,	you	will	research	possible	renewable	resources	your	
group	could	use.	You	will	guide	your	team	to	make	efficient	decisions	depending	on	natural	resource	
available.	You	and	your	team	members	will	present	your	final	product.	

• Mechanical Engineer: 	As	the	mechanical	engineer,	you	will	ensure	your	team	includes	scientific	prin-
ciples	throughout	the	design	process.	You	will	guide	the	team	in	selecting	practical	technologies	to	
harness	the	green	energy	make	sure	all	aspects	of	your	city	have	an	energy	source.		You	and	your	team	
members	will	present	your	final	product.

TEAM CHALLENGE:

	DESIGN	A	CITY	USING	ONLY	RENEWABLE	RESOURCES.

NAME

GROUP MEMBERS

COLLABORATION CONTRACT

http://openlabresearch.com/
http://www.oceanicscales.com
http://coactionlab.org
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BRAIN STORM: 

MUST	HAVE	TEACHER	APPROVAL!
Think	of	your	own	town	or	city.		What	is	important	to	support	your	community’s	daily	life?		What	kind	of	
energy	does	each	take	to	work?		Use	the	energy	info	cards	and	resources	below	to	figure	out	the	current	
source	of	energy	used	and	what	type	of	renewable	energy	could	be	used	(if	it’s	not	already)	to	supplement	
in	the	future.	
http://www.kids.esdb.bg/newenergy.html

BRAINSTORM & PROPOSAL

CITY	FEATURES
RENEWABLE	ENERGY	SOURCE	

THAT	WILL	BE	USED:

http://openlabresearch.com/
http://www.oceanicscales.com
http://coactionlab.org
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BRAINSTORM & PROPOSAL

SKETCH 

MUST	HAVE	TEACHER	APPROVE!

Now	that	you’ve	done	the	research	for	your	future	city,	collaborate	with	your	group	to	make	a	sketch	

of	how	your	future	city	will	be	laid	out.		Remember!		The	earth	has	run	out	of	fossil	fuels!		

Think	about	where	your	water	sources,	solar	panels,	wind	turbines,	etc.	will	be	located	and	design	

around	them.		Once	you	get	your	sketch	approved	by	your	teacher,	begin	working	on	the	blueprint	

you	will	present	to	the	class.		Use	google	images	to	learn	more	about	what	renewable	energy	

sources	can	look	like.

http://openlabresearch.com/
http://www.oceanicscales.com
http://coactionlab.org
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NAME

GROUP MEMBERS

REFLECTION

DATE

Pros		
(the	things	that	work)

Cons		
(the	things	that	still	need	improvement)

MAKE A PROS AND CONS LIST ABOUT YOUR FUTURE CITY AFTER YOU HAVE PRESENTED IT:

What	would	you	do	to	improve	your	city	if	you	could	revise	your	plan?

Teacher	Comments:

http://openlabresearch.com/
http://www.oceanicscales.com
http://coactionlab.org
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ENERGY INFORMATION RESOURCE

FOSSIL FUEL / NON-RENEWABLE
Description:	Coal,	oil,	and	natural	gas	are	fossil	fuels	that	are	found	inside	the	Earth	and	have	taken	millions	
of	years	to	form.	They	can	be	burned	to	produce	heat	and	energy.		
PROS:
•	Fossil	fuels	provide	a	reliable	source	of	energy.
•	The	cost	of	fossil	fuel	is	very	low,	making	it	an	inexpensive	energy	source.
•	Fossil	fuels	are	the	most	stable	energy	sources	when	compared	to	other	sources	in	nature.
•	Coal	is	relatively	easy	to	drill	or	mine.
•	Coal	is	found	easily	and	does	not	take	long	to	process.	It	is	easily	converted	for	practical	uses.
CONS:
•	Fossil	fuels	are	bad	for	the	environment	due	to	the	air	pollution	they	create	when	burned.
•	Fossil	fuels	are	nonrenewable	resources.
•	Oil	spills	or	other	disasters	can	kill	wildlife.
•	Extracting	oil	destroys	habitats.
•	Oil	drill	planning	is	very	time	consuming.
•	Air	pollution	from	fossil	fuels	is	causing	damage	to	the	ozone	layer.	

SOLAR POWER / RENEWABLE
Description:	Solar	power	is	energy	collected	from	the	Sun	by	panels	that	capture	the	Sun’s	energy.
PROS:
•Solar	panels	do	not	give	off	pollution
•Solar	energy	produces	electricity	very	quietly.
•Solar	energy	is	renewable.
•Solar	energy	has	the	ability	to	harness	electricity	in	remote	locations,	even	places	like	space!
•The	installation	of	solar	panels	in	remote	locations	is	usually	much	more	cost	effective	than	laying	high	
voltage	wires.
•Solar	panels	can	be	installed	on	top	of	many	rooftops
•The	use	of	solar	energy	to	produce	electricity	allows	the	user	to	become	less	dependent	on	the	world’s	
fossil	fuel	supply.
CONS:
•The	initial	cost	of	solar	cells	is	expensive.	Homes	will	need	more	than	one	cell,	making	the	solar	panels	very	
expensive	for	households.
•Solar	energy	is	only	able	to	generate	electricity	during	daylight	hours.
•The	weather	can	affect	the	efficiency	of	solar	cells.
•Heavily	polluted	areas	will	affect	the	efficiency	of	the	solar	panels,	making	them	not	work	as	well	as	they	
would	in	an	area	with	less	pollution.

ENERGY INFORMATION RESOURCE

http://openlabresearch.com/
http://www.oceanicscales.com
http://coactionlab.org
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ENERGY INFORMATION RESOURCE

WIND ENERGY RENEWABLES 
Description:	Wind	energy	is	collected	from	a	windmill	or	turbine	as	the	wind	causes	it	to	turn.
PROS:
•	Wind	energy	does	not	cause	pollution.
•	Wind	power	is	renewable.
•	Turbines	do	not	take	up	a	lot	of	space.
•	Some	can	generate	enough	power	to	provide	energy	for	600	homes.
•	Prices	have	decreased	by	over	80%	since	1980	and	are	continuing	to	decrease.
•	It	does	not	cost	much	to	operate	this	source	of	power.
•	Residential	wind	turbines	help	save	energy	and	protect	homeowners	from	power	outages.
CONS:
•	The	wind	speed	is	always	changing,	which	means	this	source	of	power	will	not	work	efficiently	
unless	there	is	some	way	to	store	the	energy	to	use	when	the	wind	speed	is	low.
•	The	initial	cost	to	make	and	install	wind	turbines	is	very	high.
•	Wind	turbines	are	a	threat	to	wildlife.	Many	birds,	including	some	endangered	species	are	killed	
yearly.
•	Noise	is	regularly	reported	as	a	problem	by	neighboring	homes.		

HYDROELECTRIC RENEWABLES 
Description:	Dams	and	turbines	are	placed	in	locations	where	there	is	moving	water.	The	motion	of	
the	water	turns	the	turbines	to	produce	energy.
PROS:
•	Hydroelectric	energy	is	a	renewable	resource.
•	Generating	electricity	this	way	does	not	cause	any	pollution.
•	Hydro	electricity	is	a	very	reliable	source	of	energy.
•	This	energy	source	is	very	flexible.	By	controlling	the	amount	of	water	flow,	the	amount	of	elec-
tricity	can	be	increased	or	decreased.
•	Hydroelectric	energy	is	a	safe	source.	It	does	not	require	any	fuel	to	run.
CONS:
•	Building	the	hydroelectric	energy	plants	creates	pollution,	but	only	while	the	plant	is	being	built.
•	Damming	waterways,	constructing	roads,	and	installing	electrical	wires	are	necessary	in	the	pro-
cess	of	creating	hydroelectric	energy	and	may	cause	harm	or	damage	to	wildlife	and	habitats.
•	Droughts	will	affect	the	amount	of	electricity	that	is	able	to	be	generated.
•	Building	a	dam	blocks	some	water	flow	and	can	affect	wildlife.	
•	Hydroelectric	energy	is	an	expensive	source.

ENERGY INFORMATION RESOURCE

http://openlabresearch.com/
http://www.oceanicscales.com
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STUDENT EVALUATION

1. 1.  Did the student fulfill team role responsibilities?                         
1   2   3   4   5   

2. Did the student collaborate with group members respectfully? 
1   2   3   4   5   

3. Did the student seem knowledgeable about renewable energy and participate in explaining it’s  
benefits? 
1   2   3   4   5   

4. Did the student complete contract and reflection thoughtfully and honestly? 
1   2   3   4   5   

5. Was the student able to answer the essential questions stated above? 
1   2   3   4   5    
 
Comments:                                                               Score:   ______/ 25

TEACHER RUBRIC

http://openlabresearch.com/
http://www.oceanicscales.com
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