
Curriculum Topics
weather

Activity Type 
outdoor, sunny or mostly sunny warm day

Group Size
whole group, small groups

Activity Time
40–60 minutes

Materials 
•	 Optional:	3–4	pairs	of	novelty	sunglasses	or	
3–4	bandanas

•	 3	pencils	or	pens
•	 One-liter	bottle	of	water
•	 3–5	plastic	or	paper	cups
•	 Paintbrushes	(5	to	share,	or	1	per	kid)
•	 3	short	pieces	of	ribbon	(or	other	place	
markers)

•	 Optional:	3	thermometers
•	 “City	Heat	Island”	handout
•	 Watch	or	timer
•	 Optional:	“Explore	Weather	Around	You”	

handout
•	 Optional:	“Explorer’s	Notebook”	template

Next Generation Science Standards
Disciplinary Core Ideas
ESS3.C:	Human	Impacts	on	Earth	Systems	
PS3.B:	Conservation	of	Energy	and	Energy	Transfer
PS4.B:	Electromagnetic	Radiation	

Science and Engineering Practices
Asking	Questions	and	Defining	Problems
Developing	and	Using	Models
Planning	and	Carrying	Out	Investigations
Obtaining,	Evaluating,	and	Communicating	
Information

Crosscutting Concepts
Patterns
Cause	and	Effect:	Mechanism	and	Prediction
Scale,	Proportion,	and	Quantity
Energy	and	Matter:	Flows,	Cycles,	and	Conservation

Learning Goals
Big Science Idea: 

•	 Heat	builds	up	in	a	city	or	town	when	a	lot	of	surfaces	absorb	sunlight.
Skills kids will use to investigate the ideas:

•	 Observe	how	shadows	form	and	change	shape	and	size	when	an	object	
moves

•	 Predict,	observe,	compare,	and	gather	data	on	the	temperatures	of	
surfaces	to	draw	conclusions	relating	to	city	heat	island	effect	(shaded	
areas	are	cooler	than	sunlit	areas;	pavement	is	hotter	than	grass	or	soil)

•	 Communicate	and	explain	how	the	heat	island	effect	impacts	plants	and	
animals;	discuss	solutions	to	this	problem

How Do You Get Ready? 
•	 Read	the	activity	and	gather	the	materials.
•	 Review	the	“City	Heat	Island”	handout,	make	three	copies,	and	scout	out	
a	space	with	the	three	locations	it	describes:	sunny	and	shady	areas	of	
pavement	that	are	near	each	other,	sunny	and	shady	areas	of	grass	or	
soil	that	are	near	each	other,	and	human-made	objects	(such	as	fences,	
benches,	playground	equipment,	etc.)	near	grass,	trees,	or	bushes.

•	 Troubleshoot	any	safety	concerns	(traffic,	poison	ivy,	sharp	objects,	etc.).
•	 Identify	and	mark	with	a	ribbon	the	three	locations.	At	the	first	location,	
set	out	cups	of	water	and	paintbrushes.

•	 If	you	don’t	plan	to	show	the	“Cook	an	Egg!”	video	that	is	paired	with	this	
activity	on	the	website,	watch	it	ahead	of	time	and	note	key	concepts	to	
share	with	kids	during	the	activity.

pbskids.org/plumlanding/educators

City Heat
Island 
What Is This Activity?  
Why are cities warmer than their surroundings?  
It’s	called	the	urban	heat	island	effect.	Kids	compare	
how	artificial	and	natural	surfaces	absorb	sunlight,	
investigate	how	shade	and	sunlight	affect	temperature	
and	evaporation,	and	hunt	for	places	where	animals	 
can	beat	the	heat.

http://pbskids.org/plumlanding/educators/


Warm-up (8–10 minutes)

Shadow Play
(Science Skills: Observe how shadows form and change shape and size when an object moves)

Kids	explore	shadows	and	shade	while	playing	a	Heat	vs.	Cool	tag	game.

1. Let kids play at making shadows for a few minutes outdoors.	Can	they	
make	them	longer,	shorter,	into	shapes,	fast-moving?	Can	they	hide	their	
shadows	or	make	them	fainter?	How	does	playing	in	the	sun	feel	different	than	
in	shade?	

2. Form Shadow Play teams:	Give	three	kids	(“Team	Heat”)	sunglasses	or	
bandanas	(optional),	or	have	them	keep	their	hands	on	their	hips	as	they	run.	
They	represent	sunlight.	The	rest	of	the	kids	(“Team	Cool”)	represent	the	shade.

3. On	your	signal,	Team Heat tries to “scorch” Team Cool players by stepping 
on their shadows.	A	scorched	player	jumps	up	and	down	in	place	until	a	
teammate	touches	their	shadow	with	his	or	her	own.	Give	the	kids	five	minutes	
to	play.	  
If	everyone	on	Team	Cool	is	scorched,	and	there’s	no	one	left	to	tag,	Team	Heat	
wins.	If	time	runs	out	first,	Team	Cool	wins.  
Ask: What makes a shadow?	(An	object,	such	as	a	person,	blocks	a	source	of	
light,	such	as	the	sun	or	a	streetlight.)	Why do shadows move and change?	(The	
object	moves,	changes	shape,	or	steps	out	of	the	light	into	the	shade.)	What’s 
different about a shady area compared to a sunlit one?	(Shady	areas	are	darker	
and	cooler.)  
For older or more mature kids: Ask: What else changes shadows? (Shadows	
also	change	when	the	light	source	changes—i.e.,	the	sun	crosses	the	sky	during	
the	day	or	is	blocked	by	clouds.)	

Activity
Too Hot to Handle? (20–25 minutes)
(Science Skills: Predict, observe, compare, and gather data on the temperatures of sunlit and shaded surfaces 
and natural and human-made surfaces)

1. Ask kids if they think a sunlit sidewalk could get hot enough to cook an egg. 
Take	a	show	of	hands	and	encourage	them	think	about	and	discuss	the	idea.	  
Have them feel sunlit asphalt (or concrete) pavement and sunlit grass. 
Which feels cooler?	Explain	that	when	the	sun	shines	on	flat,	dark,	solid	surfaces,	
they	heat	up	much	more	than	grass.	Point	out	that,	on	a	sunny	day,	tar	roofs	 
and	dark	asphalt	can	be	90	degrees	hotter	than	the	air	temperature!	

2. Introduce the term heat island: Have you noticed that cities tend to  
be warmer than the areas that surround them? Why is that?	Listen	for	ideas	 
and	revisit	this	question	in	the	Wrap-Up.		

3. Have kids make identical water drawings directly on sunny and  
shaded sections of pavement.	They	can	draw	their	initials	or	a	simple	 
design	with	the	brushes	and	water.	Ask	them	to	predict	what	will	happen	 
to	the	drawings.	They	will	check	them	later.

Heat Island
Buildings	and	pavement	
absorb	heat,	making	
cities	hotter	than	places	
with	fewer	of	these



4. Divide kids into three groups and give each group a “City Heat Island” 
handout, a pencil, and a thermometer (optional). Groups will measure 
temperature	differences	between	the	sunny	and	shady	spots	and	different	
surfaces	in	three	different	places.	Assign	each	group	to	a	location.	After	five	
minutes,	tell	them	to	rotate	to	the	next	location,	and	then,	after	five	more	
minutes,	to	their	third	location.

 Possible option for younger kids who can’t read:	Change	this	simple	activity	
into	an	open-ended	contest	to	find	the	hottest	spot	in	the	area,	using	touch	to	
find	the	top	three	candidates	and	thermometer	readings	to	choose	a	winner.

5 Gather as a group and compare results. Which was the hottest surface you 
touched or measured? The coolest? Any surprises or differences between groups? 
(Kids	may	notice	a	large	difference	between	sun	and	shade	on	pavement,	less	
so	between	sun	and	shade	on	grass.	Human-made	objects	might	be	hotter	
than	natural	ones,	depending	on	the	materials.)	

What About the Water?  (10–15 minutes)
(Science Skills: Communicate and explain how heat affects plants and animals and how they respond)

1. Have kids freely tag each other’s shadows in a sunny area to work up  
a sweat.	Add	sprint	races,	if	needed.	Ask	them	to	blow	on	their	sweaty	arm,	
use	the	handout	to	fan	their	faces,	or	stand	in	the	breeze.	Ask: How does  
your arm or body feel?	If	it	is	too	cool,	just	have	kids	discuss	how	they	think	
their	arm	might	feel	in	the	air.

2. Introduce the term evaporation, when a liquid changes into a gas.  
Water	turns	into	water	vapor	in	the	air.	It	doesn’t	disappear;	it	just	 
becomes	invisible.	Heat	and	moving	air	both	speed	up	the	process.

3. Explain that evaporating sweat carries heat away, making people feel 
cooler. Ask: Remember the cool grass? What keeps it cool? (Moisture	in	the	soil	
evaporates.	Grass	transpires—a	plant	version	of	sweating.)

4. Check the water drawings. Ask: What happened?	(Those	in	the	sun	dried	
up	more	than	those	in	the	shade.)	Where did the water go?	(Dried	up,	or	
evaporated)	  
For older or more mature kids:	Ask	them	to	think	about	ways	they	could	
keep	a	puddle	from	drying	up	as	long	as	possible	on	a	very	hot	day.	

5. Discuss:	Besides sweating, how do people keep cool in the summer? (Have	an	
icy	drink,	go	for	a	swim,	turn	on	air-conditioning,	wear	light	clothing,	stay	
in	the	shade,	etc.)	How can animals beat the heat?	(Seek	shade	under	tree	
leaves,	bushes,	and	other	objects;	pant	out	hot	air	in	their	breath;	burrow	
underground;	drink	from	a	puddle	or	park	fountain,	etc.)

Wrap-up (5–10 minutes)

(Science Skills: Communicate and explain how the heat island effect impacts plants: discuss solutions to this 
problem)

•	Discuss: What did you like about today’s activities? What did you learn about shadows?

•	Ask: What causes the heat island effect?	(Cities	and	towns	have	lots	of	pavement	and	
buildings	that	absorb	heat	and	lots	of	vehicles,	machines,	and	people	that	give	off	
heat.)  

City Heat Island
handout

Touch or measure the temperature of the two pavement areas. 

Which is warmer? 

Is the difference big or small?

If using a thermometer, record the temperature.

Sun vs. Shade on Pavement

Touch or measure the temperature of the two grass areas. 

Which is warmer? 

Is the difference big or small?

If using a thermometer, record the temperature.

Sun vs. Shade on Grass

Touch human-made and natural materials that are in the sun. 
List them in order, from hottest to coolest, on this paper. 

Human-made vs. Natural materials

Examples of natural materials:
Tree trunk
Hedges or bushes
Wood chips
Wooden bench

Examples of human-made materials:
Concrete or metal streetlight
Chain-link fence
Metal playground slide
Plastic or rubber swing seat
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Discuss a solution: What can we do to cool off cities or protect wildlife?	If	kids	
struggle	to	think	of	solutions,	suggest	ideas	to	discuss,	preceded	with:	“What if we 
…”	Create	more	green	spaces?	Build	more	ponds	and	fountains?	Use	materials	
that	don’t	absorb	a	lot	of	sunlight?	Plant	trees	for	shade?

•	 If	you	haven’t	already,	send home the “Explore Weather Around You” handout 
to	provide	families	with	ideas	on	how	to	continue	investigating	weather	together.

Explore Some More
Pavement Map
Map	the	green	spaces	within	a	couple	of	blocks.	Guiding	questions:

•	 Is there more pavement or grass? Roughly how much more?

•	How many steps does it take to walk from one green space to another?

•	How would you change the area to reduce the heat island effect?	(Plant	shade	trees,	
turn	a	sidewalk	section	into	a	grassy	or	flower	patch,	make	a	community	park	out	
of	an	empty	lot,	grow	a	lawn	or	garden	on	rooftops,	etc.)

Race for Cover
With	paper	and	pencil	to	make	a	list,	have	kids	race	around	your	outdoor	area	to	
see	who	can	find	the	most	spots	for	animals	to	find	relief	from	the	heat.	Remind	
them	that	insects,	spiders,	and	other	small	critters	are	animals.	Guiding	questions:

•	Where can animals go? What might they do to cool off?

Explorer’s Notebook 
Use	the	template	provided:	Give	kids	a	few	minutes	to	write	 
and	sketch	about	today’s	activity.	They	should	add	the	data	 
they	collected	about	surface	temperatures.	Guiding	questions:	

•	Which surfaces heat up our city or town? Which surfaces keep  
it cool?
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ExplorEr’s 
NotEbook

Explore Weather 
Around You 
How does the wind move objects? How does 
shade cool areas? With streamers and a shade- 
racing game, your child can test and observe both 
wind and shade.

GO OUTSIDE
•	Run like the wind! Tape streamers (ribbons, strips 

of fabric, crepe paper) to your and your child’s 
arms. Go outside and run like the wind: fast and 
swirling! Watch each other’s streamers to see 
how they move. Can you get them to fly straight 
backward on their own? (Tip: Find a windy spot.) 
Hang straight down? (Tip: Find a calm spot.) Have 
your child pretend to be a bird, flying on a very 
gusty day.

•	On a sunny morning, try this feat! Can you jog 
with your child all the way around a city block 
completely in the shade? Which streets have 
less sun—and why? (Buildings, trees, and other tall 
objects create shade when they block sunlight.) 
Repeat the jog, this time trying to stay in the sun.  
Compare how shade sun make you feel. Later in 
the day, at noon, try this sun-or-shade obstacle 
course again. What’s different?
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VISIT pbskids.org/plumlanding
The	Manta	Ray	Mystery
In this video, Clem and Cooper investigate reports of  
a very big fish flying around a very yummy pizza place. 
A fish flying? Could it be true?

Outdoor	Family	Fun	with	Plum	App
This app gets families outdoors exploring the world. 
Every day, the app offers five outdoor missions to get 
everyone thinking and talking about nature and the 
science that’s all around us.

READ
Tap, Tap, Boom, Boom by Elizabeth Bluemle (ages 3–7) 
Tap, tap, boom, boom! A storm is rolling into a city. 
As everyone rushes to the subway to take cover, the 
people in the city learn what happens when a storm 
brings strangers together.

Groundhog Weather School: Fun Facts about 
Weather and Groundhogs by Joan Holub (ages 5–8) 
A groundhog explains how plants and animals can 
predict the weather, and other facts about seasons 
and the weather.

T A k E  H O m E  A c T I V I T Y
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City Heat Island
handout

Touch	or	measure	the	temperature	of	the	two	pavement	areas.	

Which	is	warmer?	

Is	the	difference	big	or	small?

If	using	a	thermometer,	record	the	temperature.

Sun vs. Shade on Pavement

Touch	or	measure	the	temperature	of	the	two	grass	areas.	

Which	is	warmer?	

Is	the	difference	big	or	small?

If	using	a	thermometer,	record	the	temperature.

Sun vs. Shade on Grass

Touch	human-made	and	natural	materials	that	are	in	the	sun.	List	them	in	order,	from	hottest	 
to	coolest,	on	this	paper.	

Human-made vs. Natural materials

Examples of natural materials:
Tree	trunk
Hedges	or	bushes
Wood	chips
Wooden	bench

Examples of human-made materials:
Concrete	or	metal	streetlight
Chain-link	fence
Metal	playground	slide
Plastic	or	rubber	swing	seat
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Isla de calor  
de la ciudad

hoja para repartir

Sol o sombra en el pavimento

Toca o mide la temperatura de dos superficies con césped. 

Cuál está más caliente?  

¿La diferencia es grande o pequeña? 

Si has usado un termómetro, anota la temperatura. 

Sol o sombra en el césped

Toca materiales artificiales y materiales naturales que están al sol. 

Al otro lado de esta hoja de papel, enumera lo que tocaste: del más caliente al más frío.

Materiales artificiales o naturales

Ejemplos de materiales naturales:
Tronco de un árbol
Setos o arbustos
Virutas de madera
Banca de madera

Ejemplos de materiales artificiales:
Poste de la luz de concreto o metal
Cerca de alambrado de tela metálica
Tobogán metálico en el parque
Silla de un columpio de plástico o caucho

Exploramos tu mundo, 
una misión a la vez

pbskids.org/plumlanding

Toca o mide la temperatura de dos superficies pavimentadas. 

¿Cuál está más caliente?  

¿La diferencia es grande o pequeña? 

Si has usado un termómetro, anota la temperatura. 
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