


 
 
T h a n k  y o u  f o r  y o u r  p u r c h a s e !  M y  t e r m s  o f  u s e  a r e  
s i m p l e :  p l e a s e  r e s p e c t  t h e  t i m e  a n d  e f f o r t  t h a t  
g o e s  i n t o  c r e a t i n g  r e s o u r c e s !  W h a t  d o e s  t h a t  m e a n ?   
 
A  s i n g l e  p u r c h a s e  e n t i t l e s  o n e  t e a c h e r  t o  u s e  t h e  
p r o d u c t  i n  h i s / h e r  c l a s s r o o m .  I f  y o u  i n t e n d  t o  
s h a r e  w i t h  o t h e r  e d u c a t o r s ,  p l e a s e  p u r c h a s e  
a d d i t i o n a l  l i c e n s e s  a t  a  d i s c o u n t  ( a v a i l a b l e  u n d e r  
“ M y  P u r c h a s e s ”  a t  T e a c h e r s  P a y  T e a c h e r s ) .  P o s t i n g  
m y  r e s o u r c e s  o n l i n e  i s  p r o h i b i t e d ;  i t  c a n  b e  e a s i l y  
a c c e s s e d  b y  o t h e r s  u s i n g  G o o g l e  s e a r c h .  I f  y o u  
h a v e  a n y  q u e s t i o n s  r e g a r d i n g  w h a t  y o u  c a n  o r  c a n ’ t  
d o ,  p l e a s e  j u s t  a s k !  I ’ m  f r i e n d l y !  J   
 
I  l o o k  f o r w a r d  t o  y o u r  f e e d b a c k .  I f  y o u  h a v e  
q u e s t i o n s  o r  s u g g e s t i o n s ,  p l e a s e  d o  n o t  h e s i t a t e  t o  
c o n t a c t  m e  t h r o u g h  a n y  o r  a l l  o f  t h e  l i n k s  b e l o w :  

 
 
 
 
 
 
 
 

Thanks &  

happy teach
ing! 

 

~ Kerry 
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Google	file:	
	
	

https://docs.google.com/presentation/d/1WEW1_d5FTR1qkm3VsGFdjpwiOp_92a62ES0cgQzm-Ao/copy


GETTING STARTED 
1.  Your students will need their own Google accounts 

to access the file in Google slides. If you need help 
setting up Google Classroom, search for how-to 
videos on YouTube.  I found this one helpful, but 
there are plenty to choose from! 

2.  Review the Teacher Tips for this challenge in the 
following pages. 

3.  Create a copy of the master Google Slides file. 
Rename this file “Teacher” or “Master” copy. There 
is a video on slide 1 that provides a quick 
explanation of the file contents/layout. 

4.  Create a second copy of the file for your students.  
This way, you always have a master copy with all 
the slides available. In the student file, delete any 
pages you don’t wish to have students complete, or 
consider breaking the large file into smaller chunks 
(Day 1, Day 2, etc.) prior to sharing the file with 
your class. 

 

h:ps://
www.youtube.com/
watch?v=Yiu3dBeSI_A	

Google	file:	
	
	
	

© Kerry Tracy 2018 - present. All rights reserved.
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Planetopia Plants Materials 

Select	from	the	list.	Materials	can	be	purchased	at	you	local	dollar	store	or	Target/Wal-Mart,	etc.	
Make	sure	students	have	an	equal	amount	of	each	material	provided.			

There	are	many	opBons	for	materials!	I’ve	done	this	challenge	with	just	construcBon	paper	and	
pipe	cleaners,	and	I’ve	also	rolled	out	many	of	the	items	you	see	below.	As	with	all	challenges,	
the	more	varied	your	starBng	materials,	the	more	variety	you	will	see	in	students’	designs.	

Recommended	for	each	student	or	group:	
• ConstrucBon	paper	or	card	stock
• Pipe	cleaners
• Cardboard	scraps
• Tissue	paper
• Foil
• Rubber	bands
• Paperclips
• Toothpicks
• Scissors
• Single	hole	punch
• Glue	and/or	tape

© Kerry Tracy 2018 – Present. All Rights Reserved. 

Op4onal	
• Crayola	Model	Magic	or	clay
• Sequins,	beans,	pasta
• Paint
• CraL	sBcks	
• PlasBc	beads	
• Pom	poms	
• Yarn	
• Sand	Paper	
• CoNon	
• Small	cups	
• Felt	pieces	
• Hot	glue	gun	



Note to Teachers
The	beauty	of	STEM	Challenges	is	that	they	are	open-ended	and	require	cri;cal	thinking	and	
problem-solving.	This	is	why	we	don’t	give	students	direc;ons	to	build	a	specific	design.	In	
keeping	with	the	engineering	design	process,	a	criteria	&	constraints	list	is	provided	to	give	
students	a	framework	of	the	design	problem	and	goal.	How	they	choose	to	address	the	problem	
and	goal	is	en;rely	up	to	them.	

You	can	tailor	the	challenge	to	your	students’	needs	using	the	editable	list	provided,	but	don’t	
make	it	too	easy!	Be	bold	and	embrace	the	challenge	–	it’s	in	the	;tle	aJer	all!	Understand	that	
the	poten;al	to	fail	is	an	inherent	risk,	and	in	fact,	when	you’re	prepared	for	that	possibility,	a	
“failure”	can	turn	into	a	far	richer	lesson	than	a	success.	Check	out	the	first	video	linked	below	for	
more	on	what	you	can	do	to	prepare	for	–	and	even	look	forward	to	–	a	poten;al	“fail”!	
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Videos	&	PD	
Video	is	such	an	effec;ve	way	to	share	;ps	and	examples	for	running	fantas;c	STEM	Challenges!	
I’ve	linked	a	few	below	to	help	get	you	started	and	cover	some	troubleshoo;ng	topics	as	well.		

You can also find 
my full video 

library & newest 
PD on:  

If you have any 
questions, please 
feel free to reach 

out via email or 
social media! 

https://www.youtube.com/watch?v=DYuzpM2iX9w&list=PLEJiwhQ5A_CGhGnhHz-z5e9tO7TPzTf8r&index=2
https://www.youtube.com/watch?v=JuQXiWslhXM&index=1&list=PLEJiwhQ5A_CGhGnhHz-z5e9tO7TPzTf8r
https://www.youtube.com/watch?v=ZbR0gSQqD0o&list=PLEJiwhQ5A_CGhGnhHz-z5e9tO7TPzTf8r&index=3
https://www.youtube.com/watch?v=0UL1GBcbduo&index=14&list=PLEJiwhQ5A_CGhGnhHz-z5e9tO7TPzTf8r
https://www.youtube.com/watch?v=qWGq97wvhAw&list=PLEJiwhQ5A_CGhGnhHz-z5e9tO7TPzTf8r&index=15
https://www.youtube.com/watch?v=7JCI4qVzd5s&list=PLEJiwhQ5A_CGhGnhHz-z5e9tO7TPzTf8r&index=19
https://www.youtube.com/watch?v=VPAI8RyIus0&index=21&list=PLEJiwhQ5A_CGhGnhHz-z5e9tO7TPzTf8r
https://www.youtube.com/watch?v=5MtSpwDQqBI&list=PLEJiwhQ5A_CGhGnhHz-z5e9tO7TPzTf8r&index=23
https://www.youtube.com/c/FeelGoodTeaching
https://www.facebook.com/feelgoodteaching/
https://www.stemchallenge.com/pd/
mailto:kerry@feelgoodteaching.com


Vid eo  Walk -Through
V	
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The	image	below	is	linked	to	the	video	walk-through	of	this	challenge.		

For	more	Planetopia	Project	STEM	Challenge	Videos,		
check	out	this	playlist.	GG:	

https://www.youtube.com/playlist?list=PLEJiwhQ5A_CEWf0lNK-zvctIWVZOcMXMR
https://youtu.be/C1NMxiybYRc


Planetopia Plants Teacher Tips (pg. 1 of 7) 

•  Premise	
–  Individually	or	in	partners,	students	will	design	a	never-before-seen	plant	that	can	be	

found	on	a	ficNonal	planet	(Planetopia).	
•  Students	become	a:ached	to	their	plants,	so	it’s	a	good	idea	to	let	each	create	

a	design	to	keep!		If	students	design	with	a	partner,	they	can	create	two	
versions	of	their	plants:	a	seedling	and	an	adult	or	one	that	displays	dominant	
features	and	the	other,	recessive.		

•  Group	opNon:	Student	groups	first	agree	on	a	few	different	regions/climates	for	
Planetopia	(can	be	done	a	day	or	more	prior	to	the	challenge).	Then	each	
creates	a	plant	with	unique	adaptaNons	for	one	of	the	regions/climates	of	
Planetopia.	Task	groups	with	creaNng	at	least	one	feature	that	unifies	all	their	
plants	and	one	feature	that	makes	each	unique.		
(Use	the	second	Criteria	&	Constraints	list	for	this	approach.)	

–  Plan	to	give	students	approximately	~25	min.	to	design,	~15-20	min.	to	measure	and	
share	results,	~15	to	complete	design	analysis	slides,	and	~15	minutes	for	group	
discussion.	AddiNonal	Nme	will	be	needed	if	you	are	assigning	extension	acNviNes.	
•  You	may	prefer	to	split	the	design	over	two	days	if	you	are	having	students	use	

Crayola	Model	Magic	or	paint.	This	gives	them	the	chance	to	form	the	base	
shape	of	the	plant	on	one	day	and	add	finishing	touches	the	second.	

	
•  Set	Up	

–  Watch	the	challenge	walk-through	video.	
–  If	you	are	new	to	STEM	challenges,	watch	one	or	more	“how-to”	videos.	
–  Typically,	I	would	not	recommend	that	students	research	prior	to	the	first	iteraNon	of	

a	STEM	Challenge,	because	it	results	in	replicaNon	over	innovaNon.	However,	with	
this	challenge,	I	have	found	lefng	students	do	a	quick	Google	image	search	for	
“unusual	plants”	prior	to	the	challenge	has	inspired	a	greater	variety	of	never-before-
seen	plants.	Just	a	minute	or	two	is	plenty	of	Nme	to	set	aside	for	the	image	search.	

–  Think	about	where	you	will	store	the	students’	designs.	If	you	choose	to	provide	
Crayola	Model	Magic,	many	designs	will	be	light	enough	to	support	on	a	bulleNn	
board.		You	might	even	create	a	secondary	STEM	challenge	for	students	to	make	a	
bulleNn	board	shelf	for	their	plant	(see	video	for	photo	example).	

•  Criteria/Constraints	
–  Decide	whether	you	will	make	adjustments	to	the	Criteria	&	Constraints	List	ahead	of	

Nme.	(The	Criteria	&	Constraints	List	slide	is	editable.)	

Vid	link:	
	
	
Google	image:	
h:ps://
www.google.co
m/search?
q=unusual+plan
ts&source=lnms
&tbm=isch&sa=
X&ved=0ahUKE
wiGuMGU6avZ
AhUS-2MKHfTF
DiAQ_AUICigB&
biw=1527&bih=
905	
	
	
Get	the	
Planetopia	
story:	exploring	
a	new	planet,	
you	are	
shocked	to	find	
a	world	with	
unusual	plants,	
unlike	anything	
you’ve	ever	
seen	before!	
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Planetopia Plants Teacher Tips (pg. 2 of 7) 

•  Criteria/Constraints	(con4nued)	
–  You	will	want	to	consider	storage	carefully,	especially	if	you	are	planning	to	do	extension	

lessons.	You	may	want	to	add	a	size	constraint,	e.g.	must	fit	inside	a	container	measuring	
8x12x6	in.	inches	or	on	a	piece	of	cardboard	6	x	6	in.	

–  To	increase	the	difficulty	of	the	challenge:	
•  Have	students	design	a	plant	custom-built	for	a	parNcular	need	or	threat.	

–  A	plant	with	flowers	that	must	be	reached	by	walking	insects,	but	not	by	
flying	organisms.	

–  A	plant	that	needs	protecNon	from	leaf-eaNng	beetles.	
–  A	plant	that	needs	the	ability	to	root	down,	but	also	pick	up	to	move	to	a	

be:er	locaNon.	
•  Have	students	design	a	plant	custom-built	for	a	parNcular	climate	or	biome.	

–  If	you	are	having	students	work	in	groups,	add	a	requirement	that	they	must	
create	a	feature	that	unifies	all	of	their	plants	and	at	least	one	feature	or	
adaptaNon	that	makes	each	unique.		
(Use	the	second	Criteria	&	Constraints	list	for	this	approach.)	

•  Measuring	Results	
–  Students	should	verify	they	have	met	all	listed	criteria/constraints.	
–  There	are	four	areas	listed	on	the	design	analysis	sheets	for	the	students	to	record:	

•  ProtecNon	from	climate		
–  A	way	to	survive	regular	or	severe	weather,	changes	in	temperature/season,	

or	any	other	climate	concerns	students	imagine	exist	on	Planetopia.	It	is	fine	
for	students	to	describe	a	behavior	(e.g.	stem	grows	darker	in	winter	to	
absorb	more	energy	from	the	sun),	in	lieu	of	a	feature	in	their	design.	

•  ProtecNon	from	animals		
–  A	way	to	avoid	being	eaten	or	trampled.	It	is	fine	for	students	to	describe	a	

plant	behavior.	It	is	fine	for	students	to	describe	a	behavior	(e.g.	trigger	
hairs	shoot	out	thorns),	in	lieu	of	a	feature	in	their	design.		

•  Obtain	energy	
–  All	living	things	need	energy	for	their	life	processes.	Students	may	decide	to	

sNck	with	photosynthesis	for	their	plants,	but	it’s	fine	for	them	to	come	up	
with	something	completely	imagined.		

•  A	way	to	reproduce	
–  Students	may	sNck	with	seeds.	Push	them	to	explain	where	the	seeds	come	

from/how	they	are	created.	It’s	fine	to	let	them	make	up	something	on	the	
spot.	Use	your	extensions	an	opportunity	to	have	students	review	
pollinaNon/flowers/fruits/seeds	and	compare/contrast	with	their	plants.	
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Planetopia Plants Teacher Tips (pg. 3 of 7)

• Measuring	Results	(con4nued)	
– Students	will	either	record	Y/N	for	each	criterion,	or	give	brief	details.	For	example:	

• ProtecBon	from	climate:	During	droughts,	shuts	down	most	life	processes,	
powering	only	its	central	system.		

• ProtecBon	from	animals:	thorns,	bad	taste,	poisonous	or	super	sBcky	leaves	
• A	way	to	get	energy:	shoots	laser	at	animals	passing	by	and	absorbs	their	life	force	
• A	way	to	reproduce:	Mini	versions	of	the	plant	shoot	out	of	its	kertle	(similar	to	a	

flower).	Minis	that	receive	just	the	right	amount	of	blerk	(a	purple	liquid,	rich	in	
nutrients)	grow	into	new	plants.	

– As	you	and	students’	peers	are	asking	quesBons	about	designs,	encourage	students	to	
create	answers	on-the-spot.	For	example,	a	presenBng	student	may	share	the	piece	
about	reproducBon	above.	A	peer	might	ask,	“What	triggers	the	release	of	minis	from	
the	kertle?”		The	student	can	make	up	an	answer	–	even		if	it	isn’t	shown	in	the	design	
(e.g.	the	plant	senses	when	the	temperature	is	ideal).	S/he	may	also	indicate	the	need	
for	Bme	to	think	about	it	more	or	do	“research”	before	sharing	more	details.			

– In	addiBon,	you	may	choose	to	discuss	with	students	what	they	think	consBtutes	a	
successful	design	for	this	challenge.	For	example,	the	structural	integrity	of	designs	–
small	details	can	be	difficult	to	hold	up	and	keep	posiBoned	correctly.	As	part	of	your	
whole-class	discussion,	before	students	complete	their	individual	design	analysis,	
prompt	students	for	some	ways	to	judge	success.	

• Sample	answers	
– Structural	integrity	
– Most	interesBng	or	unique	designs	(Which	would	you	choose	and	why?)	
– Using	materials	unexpectedly	
– Use	of	color,	texture,	or	other	art	elements		

• Post-Design	Op4ons	
– Design	analysis	(handouts	included	in	regular	and	larger	spacing	for	primary)	
– Discussion	quesBons	(handouts	included)	
– Re-design	and	re-test	(consider	incorporaBng	new,	student-suggested	materials)	
– Extension	acBviBes	

• As	students	dive	deep	into	describing	their	plants	and	learning	more	about	plants	
on	Earth,	they	may	want	Bme	to	add	some	features/adaptaBons	to	their	designs.	
Consider	providing	Bme	for	design	modificaBons.	

• Create	a	map	and/or	3D	model	of	Planetopia	and	label	the	regions,	landforms,	
and	where	the	plants	live.	(If	you	did	the	Create-ure	challenge,	label	where	the	
create-ures	live	too.)		

– If	desired,	have	students	include	labels	for	other	groups’	create-ures		&	
plants.	

	
Fulcrum	movement	
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Planetopia Plants Teacher Tips (pg. 4 of 7)

• Post-Design	Op.ons	
– Extension	ac,vi,es	(con,nued)	

• Have	students	make	Planetopia	plant	folders	or	booklets.		See	“Extension	
Templates”	sec,on	for	slide	op,ons.	
– Plant	basics	

» Note:	“Size”	is	the	size	the	plant	would	measure	in	real	life,	and	
“Needs”	does	not	need	not	match	needs	of	plants	on	Earth.	

– Plant	adapta,ons/features	
– Iden,fy	habitats/climates	on	Earth	where	the	plant	could	thrive	

» Note:	this	site	may	help	students	select	appropriate	habitats		
– Diagram	plant	life	cycle	
– Iden,fy	dominant/recessive	traits		
– Use	PunneL	squares	to	predict	offspring	
– Do	a	Google	Search	for	“Science	Field	Notes”	and	click	on	images	to	give	

students	a	sense	of	how	scien,sts	use	diagrams	and	text	to	record	
informa,on.	Have	students	create	field	notes	for	their	plants	as	a	stand-
alone	assignment,	or	included	in	the	booklet/folder.	

– Compare/contrast	Planetopia	plants	with	an	Earth	plant	of	choice	
» Plant	parts	
» Survival	needs	
» Adapta,ons	
» Reproduc,on		

• Have	students	learn	about	plants	in	general	
– Plant	parts	
– Parts	of	a	flower	
– Parts	of	a	fruit	
– Photosynthesis	
– Plant	&	animal	cell	diagrams	
– Compare/contrast	plant	&	animal	cells	
– Plant	Inquiry	

• Watch	videos	related	to	extension	ac,vity	topics.		
– Cell	Structure	

» The	Cell	Song	(Animal	&	Plant	Cells)	~3	min.	(3rd	–	5th)	
» Plant	Cells	and	Organelle	Descrip,ons	~8	min.	(5th	–	8th)	
» Virtual	Plant	Cell	~5	min.	(5th	–	8th)	
» Plant	Cells	~10	min.	(7th	–	12th)	

	

Include	these	habitat	pics:	
hLp://www.bbc.co.uk/nature/
habitats	
	
	
Song	
hLps://www.youtube.com/
watch?v=rABKB5aS2Zg	
	
Plant	Cell	Structure	
hLps://www.youtube.com/
watch?v=lWU6ma5405U	
	
Virtual	
hLps://www.youtube.com/
watch?v=SHweYyCtamQ	
	
	
Plant	cells	7th	–	12th	
hLps://www.youtube.com/
watch?v=9UvlqAVCoqY	
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Note:		
The	teacher	should	

always	preview	videos	
prior	to	showing	them	

in	class.	

Note:	One	slide	per	
video/website	is	included	
in	the	student	slides	with	
its	link,	so	you	can	easily	

assign	to	students.	

Field	notes:	
hLps://
www.google.co
m/search?
q=science+field
+notes&source
=lnms&tbm=isc
h&sa=X&ved=0
ahUKEwiip4atxI
_aAhVOxGMKH
bONBhAQ_AUI
CygC&biw=138
2&bih=775&dpr
=2	
	

https://www.google.com/search?q=science+field+notes&source=lnms&tbm=isch&sa=X&ved=0ahUKEwiip4atxI_aAhVOxGMKHbONBhAQ_AUICygC&biw=1382&bih=775&dpr=2
http://www.bbc.co.uk/nature/habitats
https://www.youtube.com/watch?v=rABKB5aS2Zg
https://www.youtube.com/watch?v=SHweYyCtamQ
https://www.youtube.com/watch?v=SHweYyCtamQ
https://www.youtube.com/watch?v=9UvlqAVCoqY


Planetopia Plants Teacher Tips (pg. 5 of 7)

•  Post-Design	Op4ons
– Extension	acBviBes	

•  Watch	videos	related	to	extension	acBvity	topics	(conBnued):	
– Photosynthesis	

»  Why	Leaves	Change	Color	~3	min.	(2nd	–	4th)	
»  VegetaBon	TransformaBon	~3	min.	(4th	–	6th)	
» Simple	Photosynthesis	~4	min.	(4th	– 6th)	
» Photosynthesis	Visualized	~4	min.	(6th	– 8th)	
»  The	Calvin	Cycle	~6	min.	(6th	–	8th)	
» Photosynthesis	~13	min.	(7th	– 12th)	

–  Plant	AdaptaBons	&	Unusual	Plants	
»  Excellent	Evergreens	~5	min.	(2nd	– 4th)	
» Desert	Life	~5	min.	(2nd	–	4th)	
»  Meat-EaBng	Plants	1	~3	min.	(2nd	–	4th)	
» Meat-EaBng	Plants	2	~4	min.	(4th	– 8th)	
» Planetary	Plants	~5	min.	(5th	– 6th)	
»  Do	Plants	Think?	~6	min.	(5th	–	8th)	
»  Can	Plants	Talk?	~5	min.	(5th	–	8th)	
»  How	Plants	Tell	Time	~4	min.	(5th	–	8th)	
» Amazing	Plant	Defense	~6	min.	(4th	–	8th)	

–  Growth,	ReproducBon	&	GeneBcs	
»  How	Seeds	Become	Plants	~4	min.	(2nd	–	4th)	
» Got	Seeds?	~4	min.	(3rd	–	8th)	
»  Fruit	&	Bees	~4	min.	(2nd	–	4th)	
» The	World’s	Smelliest	Flower	(PollinaBon)	~4	min.	(2nd	–	4th)	
» InvenBng	with	Plants	(Spreading	Seeds)	~4	min.	(2nd	–	4th)	
»  How	Bees	Help	Plants	Have	Sex	~5	min.	(7th	–	8th)	
» Mendel’s	Pea	Plants	~3	min.	(4th	–	8th)	

– Miscellaneous	
» The	Lowest	Level:	Dead	Stuff	~4	min.	(3rd	–	8th)	
» Robo-Bees	~3	min.	(4th	–	8th)	
»  Robo-Bees	~2	min.	(4th	–	8th)	

	

Leaves	Change	Color	
hNps://www.youtube.com/
watch?v=Xk4-6II8l5Q	
	
VegetaBon	
hNps://www.youtube.com/
watch?v=EstPeBt9CyU	
	
Simple	
hNps://www.youtube.com/
watch?v=eo5XndJaz-Y	
	
VisualizaBon	
hNps://www.youtube.com/
watch?v=1Dn_zdAZN0I	
	
Calvin	Cycle	
hNps://www.youtube.com/
watch?v=0UzMaoaXKaM&t=1s	
	
Photosyn	
hNps://www.youtube.com/
watch?v=sQK3Yr4Sc_k	
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Evergreens	
hNps://www.youtube.com/
watch?v=hwfQEK29Wrg	
	
Desert	
hNps://www.youtube.com/
watch?v=gaZKEc59g1w	
	
Meat	eaBng	
hNps://www.youtube.com/
watch?v=6L_p3ZkSlLo	
	
Meat	EaBng	2	
hNps://www.youtube.com/
watch?v=PxQj0xjObVE	
	
Planetary	plants	
hNps://www.youtube.com/
watch?v=DUrJvJc5XX0	
	
Plants	think?	
hNps://www.youtube.com/
watch?v=zm6zfHzvqX4	
	
Plants	talk?	
hNps://www.youtube.com/
watch?v=xOXSqy05EO0	
	
Plants	Bme	
hNps://www.youtube.com/
watch?v=3jIW5wW2WC0	
	
Amazing	defense	
hNps://www.youtube.com/
watch?v=Hja0SLs2kus	
	

How	seeds	grow	
hNps://www.youtube.com/
watch?v=tkFPyue5X3Q	
	
Got	Seeds	
hNps://www.youtube.com/
watch?v=9zmB3Gx3e_s	
	
Fruit	&	Bees	
hNps://www.youtube.com/
watch?v=txv2k7OoY7U	
	
Smelliest	flower	
hNps://www.youtube.com/
watch?v=OyClEw5GCMA	
	
Spread	seeds	
hNps://www.youtube.com/
watch?v=x7-t-9WzjGA	
	
Bees	sex	
hNps://www.youtube.com/
watch?v=Y5uRVv7GGQM	
	
Mendel	
hNps://www.youtube.com/
watch?v=Mehz7tCxjSE	

Note:		
The	teacher	should	

always	preview	videos	
prior	to	showing	them	

in	class.	

Dead	Stuff	
hNps://www.youtube.com/
watch?v=KI7u_pcfAQE	
	
Robobees	vid	
hNps://www.youtube.com/
watch?v=lJCMIsLuGpg	
	
Vid	2	
hNps://www.youtube.com/
watch?v=dEbLeuUIaHI	
	

Note: One slide per video/website is included in the student slides 
with its link, so you can easily assign to students.

https://www.youtube.com/watch?v=Xk4-6II8l5Q
https://www.youtube.com/watch?v=EstPeBt9CyU
https://www.youtube.com/watch?v=eo5XndJaz-Y
https://www.youtube.com/watch?v=1Dn_zdAZN0I
https://www.youtube.com/watch?v=0UzMaoaXKaM&t=1s
https://www.youtube.com/watch?v=sQK3Yr4Sc_k
https://www.youtube.com/watch?v=hwfQEK29Wrg
https://www.youtube.com/watch?v=gaZKEc59g1w
https://www.youtube.com/watch?v=6L_p3ZkSlLo
https://www.youtube.com/watch?v=PxQj0xjObVE
https://www.youtube.com/watch?v=DUrJvJc5XX0
https://www.youtube.com/watch?v=zm6zfHzvqX4
https://www.youtube.com/watch?v=xOXSqy05EO0
https://www.youtube.com/watch?v=3jIW5wW2WC0
https://www.youtube.com/watch?v=Hja0SLs2kus
https://www.youtube.com/watch?v=tkFPyue5X3Q
https://www.youtube.com/watch?v=9zmB3Gx3e_s
https://www.youtube.com/watch?v=txv2k7OoY7U
https://www.youtube.com/watch?v=OyClEw5GCMA
https://www.youtube.com/watch?v=x7-t-9WzjGA
https://www.youtube.com/watch?v=Y5uRVv7GGQM
https://www.youtube.com/watch?v=Mehz7tCxjSE
https://www.youtube.com/watch?v=KI7u_pcfAQE
https://www.youtube.com/watch?v=lJCMIsLuGpg
https://www.youtube.com/watch?v=dEbLeuUIaHI


Planetopia Plants Teacher Tips (pg. 6 of 7)

• Post-Design	Op4ons
– Extension	acBviBes	(conBnued)		

• Websites	&	Close	Reads	
– The	Great	Plant	Escape	
– Learn	about	roboBc	bees	

» Robo-Bees	ArBcle	1	
» Robo-Bees	ArBcle	2	

• WriBng	&	Art	
– Plant	Walk	

» Take	a	walk	to	observe,	sketch,	and/or	photograph	plants.	Have	
students	do	one	or	more	of	the	following:	

• Create	field	notes,	including	descripBve	details	and	
properBes	observed.	

• Create	plant	poetry.	This	blog	post	describes	a	“Poe-tree”	
lesson.	

• Create	drawings	or	painBngs.	
• Consider	working	in	the	style	of	Warhol	or	another	

arBst	of	student	choice.	
• Write	narraBves	or	descripBve	paragraphs	about	their	

plants.	Encourage	students	to	use	strong	descripBve	
language.	

• Hands-on	experiments	&	AcBviBes	
– Look	Inside	a	Flower	~4	min.	(2nd	–	4th)	
– Build	a	Terrarium	~5	min.	(2nd	–	5th)	
– Celery	/	Transport	~4	min.	(2nd	–	5th)	
– Grow	Your	Own	Plants,	pt	1	~6	min.	(2nd	–	5th)	

» Part	2	~4	min.	(2nd	–	5th)	
– Metaphorical	Cells	(FREEBIE)	
– Flower	Frenzy	STEM	Challenge	($)	
– Hands-On	Photosynthesis	($)	
– CharacterisBcs	of	Living	Things	($)	

	

Warhol	
hNps://www.pinterest.com/pin/
300896818833765380/	
	
Symbiosis	
hNps://www.youtube.com/watch?
v=zSmL2F1t81Q	
	
Community	ecology	
hNps://www.youtube.com/watch?
v=GxE1SSqbSn4	
	
Habitable	worlds	
hNps://www.youtube.com/watch?
v=qY1R0UBBZk0	
	
	
ARTICLE		
	
RoboBees	1	
hNps://www.scienBficamerican.com/
arBcle/robo-bees-could-aid-insects-with-
pollinaBon-duBes/	
	
Robobees	2	
hNp://bigthink.com/philip-perry/
harvards-robobees-could-save-us-in-a-
crisis-or-become-a-new-method-for-
surveillance	
	
	
Plant	escape	
hNps://extension.illinois.edu/gpe/case1/
c1brief.html	
	
Kathie	
hNp://
www.triedandtrueteachingtools.com/
2016/04/teaching-perspecBve-through-
photos.html	
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Look	Inside	a	Flower	
hNps://www.youtube.com/watch?
v=R9sn7HZM7uY	
	
Terrarium	
hNps://www.youtube.com/watch?
v=0vu4wdHNo4Q&t=213s	
	
	
Celery	
hNps://www.youtube.com/watch?
v=KIug9Foou3s	
	
	
Grow	Plants	1	
hNps://www.youtube.com/watch?
v=Lly75dEbXE8&t=3s	
	
Grow	part	2	
hNps://www.youtube.com/watch?
v=8kTt4xHHLzk	
	
Met	cells	
hNps://www.teacherspayteachers.com/
Product/Cells-A-Fresh-Take-on-Organelle-
FuncBons-198309	
	
Flower	Frenzy	
hNps://www.teacherspayteachers.com/
Product/STEM-Challenge-Flower-
Frenzy-2358460	
	
Photosyn	
hNps://www.teacherspayteachers.com/
Product/Photosynthesis-Modeling-
AcBvity-and-Guided-Notes-
Lessons-197711	
	
Char	liv	
hNps://www.teacherspayteachers.com/
Product/CharacterisBcs-of-Living-Things-
Cells-2040945	

Note: One slide per video/website is included in the student slides 
with its link, so you can easily assign to students.

https://extension.illinois.edu/gpe/case1/c1brief.html
https://www.scientificamerican.com/article/robo-bees-could-aid-insects-with-pollination-duties/
http://bigthink.com/philip-perry/harvards-robobees-could-save-us-in-a-crisis-or-become-a-new-method-for-surveillance
http://www.triedandtrueteachingtools.com/2016/04/teaching-perspective-through-photos.html
https://www.pinterest.com/pin/300896818833765380/
https://www.youtube.com/watch?v=R9sn7HZM7uY
https://www.youtube.com/watch?v=0vu4wdHNo4Q
https://www.youtube.com/watch?v=KIug9Foou3s
https://www.youtube.com/watch?v=Lly75dEbXE8
https://www.youtube.com/watch?v=8kTt4xHHLzk
https://www.teacherspayteachers.com/Product/Cells-A-Fresh-Take-on-Organelle-Functions-198309
https://www.teacherspayteachers.com/Product/STEM-Challenge-Flower-Frenzy-2358460
https://www.teacherspayteachers.com/Product/Photosynthesis-Modeling-Activity-and-Guided-Notes-Lessons-197711
https://www.teacherspayteachers.com/Product/Characteristics-of-Living-Things-Cells-2040945


Planetopia Plants Teacher Tips (pg. 7 of 7)

• Post-Design	Op4ons	
– Extension	acBviBes		

• Students	create	a	process	flow	map	for	how	to	make	their	plant	designs.	They	
trade	process	maps	and	try	to	build	the	other’s	design	(process	flow	map	
handout	included).	

• Students	create	and	solve	math	problems	related	to	designs	(handout	
included).	

– E.g.	In	a	field	of	45	plants.	How	many	leaves,	thorns,	flowers,	etc.	are	
present?		How	many	more	leaves	than	flowers	are	there?	

• Have	students	graph	class	data:		
– Number	of	plants	with:		

» Similar	adaptaBons	(thorns,	poison,	drought-resistance,	etc.)	
» Similar	parts:	flowers,	leaves,	thorns,	stems,	roots,	lasers,	etc.	
» Colors,	sizes,	similar	reproducBon	methods,	etc.	

	

Check	for	later:	
	
hNps://www.diffen.com/
difference/
Animal_Cell_vs_Plant_Cell	
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Adapta4ons	
Thorns	
Bright	colors	to	
aDract	pollinators	
Root	system	
ShuFng	down	
parts	of	plant	
Storing	water	
Disease/beetle	
resistance	
	



Universal STEM Challenge Notes &  
How to Use the Design Analysis Slides 

STEM	Challenge	Cycle	(overview	video	of	the	STEM	Challenge	steps)		
	
	

Planning	
•  Try	giving	students	experience	with	different	planning	styles	on	different	challenges,	so	they	

can	begin	to	understand	their	own	preferences.	Several	approaches	are	listed	below:	
–  Students	begin	to	manipulate	materials	immediately		
–  Students	sketch	ideas	prior	to	building	
–  Students	discuss	ideas	with	teammates	prior	to	building	
–  Have	students	jot	notes	for	their	plan	prior	to	building	
–  Students	have	3	–	5	minutes	of	silence	to	think	about	what	they	will	do	prior	to	building	

(follow	with	another	approach,	or	go	straight	into	building)	
–  Walk	&	talk:	Introduce	the	challenge,	then	have	students	go	on	a	short	walk	to	discuss	

ideas	with	teammates	prior	to	building	
–  Free	choice	or	mix/combine	approaches	
	

Post-Design	–	Design	Analysis	Slides	
•  MulRple	iteraRons	are	always	recommended	to	allow	students	an	opportunity	to	apply	

learning,	try	new	ideas,	and	to	be	in	keeping	with	the	engineering	process.	While	you	might	
not	be	able	to	do	so	with	every	challenge,	try	to	do	it	whenever	you	can.	Never	conducRng	a	
second	or	third	iteraRon	is	akin	to	never	asking	students	to	tell	you	how	they	could	improve	
their	wriRng,	but	never	actually	having	them	revise	it;	the	execuRon	of	ideas	is	crucial	in	
developing	skills!		
–  For	each	new	iteraRon,	make	a	new	copy	of	the	design	analysis	slides.	
–  The	following	analysis	quesRon	can	be	used	in	different	ways: “Which was your more/most 

effective design?  What do you think it was about the design that made it superior to the other(s)?”:	
•  Op#on	1:	Have	students	consider	the	evoluRon	of	their	design	within	the	current	

iteraRon	of	the	challenge.	Frequently,	students	change	aspects	of	the	design	right	
up	unRl	Rme	is	called.	Their	final	version	is	not	necessarily	the	best	version.	If	they	
insist	they	stuck	with	one	idea	throughout	and	have	nothing	to	compare,	select	
opRon	2	or	3	below.	

•  Op#on	2:	Students	can	select	what	they	think	was	the	most	effecRve	design	in	the	
class,	not	necessarily	their	own.	

•  Op#on	3:	If	you	will	conduct	mulRple	iteraRons,	students	can	wait	to	answer	this	
quesRon	unRl	aYer	the	final	iteraRon,	and	answer	it	only	once	on	the	final	set	of	
handouts	(or	use	opRons	1	or	2	to	answer	the	quesRon	prior	to	the	last	handout	
set).		
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Next 
Generation 

Science 
Standards 
(NGSS) 
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A	Note	RE:	NGSS		
Science	&	Engineering	

PracJces	
	
This	STEM	Challenge	has	the	potenJal	to	hit	upon	all	NGSS	ETS	
standards	depending	on	the	depth	and	number	of	iteraJons	you	
choose	to	implement	in	your	classroom.		Take	a	moment	to	
review	the	Performance	ExpectaJons	as	well	as	the	Disciplinary	
Core	Ideas	(DCIs)	included	here	prior	to	inform	your	decisions	
and	approach.	
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K-2	NGSS		
Science	&	Engineering	PracJces:	

Performance	ExpectaJons	
	

K-2	Science	&	Engineering	PracJces	
Students	who	demonstrate	understanding	can:	
	
•  K-2-ETS1-1.Ask	quesCons,	make	observaCons,	and	gather	

informaCon	about	a	situaCon	people	want	to	change	to	
define	a	simple	problem	that	can	be	solved	through	the	
development	of	a	new	or	improved	object	or	tool.	

	
•  K-2-ETS1-2.Develop	a	simple	sketch,	drawing,	or	physical	

model	to	illustrate	how	the	shape	of	an	object	helps	it	
funcCon	as	needed	to	solve	a	given	problem.	

	
•  K-2-ETS1-3.Analyze	data	from	tests	of	two	objects	designed	

to	solve	the	same	problem	to	compare	the	strengths	and	
weaknesses	of	how	each	performs. 	 	 		

© Kerry Tracy 2017 - http://www.teacherspayteachers.com/Store/Kerry-Tracy 
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K-2	NGSS		
Disciplinary	Core	Ideas	

(DCIs)	
•  ETS	1.A:	Defining	and	DelimiCng	Engineering	Problems	

–  A	situaJon	that	people	want	to	change	can	be	approached	as	a	problem	
to	be	solved	through	engineering.	(K-2-ETS1-1).	

–  Asking	quesJons,	making	observaJons,	and	gathering	informaJon	are	
helpful	in	thinking	about	problems.	(K-2-ETS1-1).	

–  Before	beginning	to	design	a	soluJon,	it	is	important	to	clearly	
understand	the	problem.	(K-2-ETS1-1)	

•  ETS	1.B:	Developing	Possible	SoluCons	
–  Designs	can	be	conveyed	through	sketches,	drawings,	or	physical	

models.	These	representaJons	are	useful	in	communicaJng	ideas	for	a	
problem’s	soluJons	to	other	people.	(K-2-ETS1-2).	

•  ETS	1.C:	OpCmizing	the	Design	SoluCon	
–  Because	there	is	always	more	than	one	possible	soluJon	to	a	problem,	it	

is	useful	to	compare	and	test	designs.	(K-2-ETS1-3).	
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3-5	NGSS		
Science	&	Engineering	PracJces:	

Performance	ExpectaJons	

3-5	Science	&	Engineering	PracJces	
Students	who	demonstrate	understanding	can:	
	
•  3-5-ETS1-1.Define	a	simple	design	problem	reflecCng	a	

need	or	a	want	that	includes	specified	criteria	for	success	
and	constraints	on	materials,	Cme,	or	cost.	

	
•  3-5-ETS1-2.Generate	and	compare	mulCple	possible	

soluCons	to	a	problem	based	on	how	well	each	is	likely	to	
meet	the	criteria	and	constraints	of	the	problem.	

	

•  3-5-ETS1-3.Plan	and	carry	out	fair	tests	in	which	variables	
are	controlled	and	failure	points	are	considered	to	idenCfy	
aspects	of	a	model	or	prototype	that	can	be	improved. 	

	 		
	 		

© Kerry Tracy 2017 - http://www.teacherspayteachers.com/Store/Kerry-Tracy 

http://www.teacherspayteachers.com/Store/Kerry-Tracy
http://www.nextgenscience.org/topic-arrangement/3-5engineering-design


3-5	NGSS		
Disciplinary	Core	Ideas	

(DCIs)	
•  ETS	1.A:	Defining	and	DelimiCng	Engineering	Problems	

–  Possible	soluJons	to	a	problem	are	limited	by	available	materials	and	
resources	(constraints).	The	success	of	a	designed	soluJon	is	
determined	by	considering	the	desired	features	of	a	soluJon	(criteria).	
Difference	proposals	for	soluJons	can	be	compared	on	the	basis	of	how	
well	each	one	meets	the	specified	criteria	for	success	or	how	well	each	
takes	the	constraints	into	account.	(3-5	ETS1-1).	

•  ETS	1.B:	Developing	Possible	SoluCons	
–  Research	on	a	problem	should	be	carried	out	before	before	beginning	to	

design	a	soluJon.	TesJng	a	soluJon	involves	invesJgaJng	how	well	it	
performs	under	a	range	of	likely	condiJons.	(3-5-ETS1-2).	

–  At	whatever	stage,	communicaJng	with	peers	about	proposed	soluJons	
is	an	important	part	of	the	design	process,	and	shared	ideas	can	lead	to	
improved	designs.	(3-5	ETS1-2).	

–  Tests	are	o\en	designed	to	idenJfy	failure	points	or	difficulJes,	which	
suggest	the	elements	of	the	design	that	need	to	be	improved.	(3-5-
ETS1-3).	

•  ETS	1.C:	OpCmizing	the	Design	SoluCon	
–  Different	soluJons	need	to	be	tested	in	order	to	determine	which	of	

them	best	solves	the	problem,	given	the	criteria	and	the	constraints.	
(3-5-ETS1-3).	

Teacher-Author	note:	I	philosophically	disagree	with	DCI	3-5-ETS1-2.		With	an	
iteraJve	design	approach,	one	o\en	produces	more	innovaJve	designs	by	not	
researching	first.	Design	first	also	moJvates	students	to	have	a	reason	to	research	
between	iteraJons.	It’s	nice	to	have	the	baseline	of	design	results	before	and	a\er	
research	as	well.		This	challenge	reflects	my	approach.	
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Middle	School	NGSS		
Science	&	Engineering	PracJces:	

Performance	ExpectaJons	
MS	Science	&	Engineering	PracJces	
Students	who	demonstrate	understanding	can:	
	
•  MS-ETS1-1. 	Define	the	criteria	and	constraints	of	a	design	problem	

with	sufficient	precision	to	ensure	a	successful	soluCon,	taking	into	
account	relevant	scienCfic	principles	and	potenCal	impacts	on	
people	and	the	natural	environment	that	may	limit	possible	
soluCons. 		

	
•  MS-ETS1-2. 	Evaluate	compeCng	design	soluCons	using	a	

systemaCc	process	to	determine	how	well	they	meet	the	criteria	
and	constraints	of	the	problem. 		

	
•  MS-ETS1-3. 	Analyze	data	from	tests	to	determine	similariCes	and	

differences	among	several	design	soluCons	to	idenCfy	the	best	
characterisCcs	of	each	that	can	be	combined	into	a	new	soluCon	to	
be,er	meet	the	criteria	for	success. 		

	
•  MS-ETS1-4. 	Develop	a	model	to	generate	data	for	iteraCve	tesCng	

and	modificaCon	of	a	proposed	object,	tool,	or	process	such	that	
an	opCmal	design	can	be	achieved. 		
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Middle	School	NGSS		
Disciplinary	Core	Ideas	

(DCIs)	
•  ETS	1.A:	Defining	and	DelimiCng	Engineering	Problems	

–  The	more	precisely	a	design	task’s	criteria	and	constraints	can	be	
defined,	the	more	likely	is	is	that	the	designed	soluJon	will	be	
successful.	SpecificaJon	of	constraints	includes	consideraJon	of	specific	
principles	and	other	relevant	knowledge	that	are	likely	to	limit	possible	
soluJons.	(MS-ETS1-1).	

•  ETS	1.B:	Developing	Possible	SoluCons	
–  A	soluJon	needs	to	be	tested,	and	then	modified	on	the	basis	of	the	test	

results,	in	order	to	improve	it.	(MS-ETS1-4).	
–  There	are	systemaJc	processes	for	evaluaJng	soluJons	with	respect	to	

how	well	they	meet	the	criteria	and	constraints	of	a	problem.	(MS-
ETS1-2),	(MS-ETS1-3).	

–  SomeJmes	parts	of	different	soluJons	can	be	combined	to	create	a	
soluJon	that	is	be+er	than	any	of	its	predecessors.	(MS-ETS1-3).	

–  Models	of	all	kinds	are	important	for	tesJng	soluJons.	(MS-ETS1-4).	
•  ETS	1.C:	OpCmizing	the	Design	SoluCon	

–  Although	one	design	may	not	perform	the	best	across	all	tests,	
idenJfying	the	characterisJcs	of	the	design	that	performed	the	best	in	
each	test	can	provide	useful	informaJon	for	the	redesign	process	–	that	
is,	some	of	those	characterisJcs	may	be	incorporated	in	the	new	design	
(MS-ETS1-3).	

–  The	iteraJve	process	of	tesJng	the	most	promising	soluJons	and	
modifying	what	is	proposed	on	the	basis	of	test	results	leads	to	greater	
refinement	and	ulJmately	to	an	opJmal	soluJon.	(MS-ETS1-4).	

© Kerry Tracy 2017 - http://www.teacherspayteachers.com/Store/Kerry-Tracy 

http://www.teacherspayteachers.com/Store/Kerry-Tracy


Did You Know? 

© Kerry Tracy 2016. All rights reserved.  http://www.teacherspayteachers.com/Store/Kerry-Tracy!

Also, you can earn credits by reviewing your purchases, and use those credits 
toward even more great TpT resources. So don’t forget to leave feedback! You 
can also leave Questions & Suggestions via TpT’s Q&A tab on any store page! 	

When you purchase a resource, you have access to future updates for free! 
Be sure to regularly check for updates! Under “My Purchases” scroll through 
and look for the circled note below!	
 

http://www.teacherspayteachers.com/Store/Kerry-Tracy


Clip Art & Fonts Credits 

h7ps://www.teacherspayteachers.com/
Store/Sonya-Dehart-Design	
	
h7ps://www.teacherspayteachers.com/
Store/Hidesys-Clipart	
	
h7ps://www.teacherspayteachers.com/
Store/Graphics-From-The-Pond	
	
h7ps://www.teacherspayteachers.com/
Store/The-Cher-Room	
	
h7ps://www.teacherspayteachers.com/
Store/Kimberly-Geswein-Fonts	
	
h7ps://www.teacherspayteachers.com/
Store/Empty-Jar-IllustraIons	
	
h7ps://www.teacherspayteachers.com/
Product/Fonts-Fonts-Fonts-170-
Personal-and-Commercial-Use-Fonts-
ALL-KB-Fonts-by-Khrys-505757	
	
h7ps://www.teacherspayteachers.com/
Store/Teachers-Resource-Force	
	
h7ps://www.teacherspayteachers.com/
Store/Alina-V-Design-And-Resources	
	
h7ps://www.teacherspayteachers.com/
Store/Gli7er-Meets-Glue-Designs	
	
h7ps://www.teacherspayteachers.com/
Store/Teachers-Clipart?aref=2hgnb8z5	

https://www.teacherspayteachers.com/Store/Sonya-Dehart-Design
https://www.teacherspayteachers.com/Store/Graphics-From-The-Pond
https://www.teacherspayteachers.com/Store/Hidesys-Clipart
https://www.teacherspayteachers.com/Store/Teachers-Clipart?aref=2hgnb8z5
https://www.teacherspayteachers.com/Store/Kimberly-Geswein-Fonts
https://www.teacherspayteachers.com/Store/The-Cher-Room
https://www.teacherspayteachers.com/Store/Alina-V-Design-And-Resources
https://www.teacherspayteachers.com/Store/Empty-Jar-Illustrations
https://www.teacherspayteachers.com/Store/Teachers-Resource-Force
https://www.teacherspayteachers.com/Store/Glitter-Meets-Glue-Designs
https://www.teacherspayteachers.com/Product/Fonts-Fonts-Fonts-170-Personal-and-Commercial-Use-Fonts-ALL-KB-Fonts-by-Khrys-505757
https://www.teacherspayteachers.com/Store/Studio-Devanna



