
The	Evolution	of	the	T2L	Science	Curriculum	
Over	the	last	four	years,	the	Teach	to	Learn	program	created	20	NGSS-aligned	science	units	in	grades	K-5	during	our	summer	sessions.	True	to	
our	plan,	we	piloted	the	units	in	North	Adams	Public	Schools,	and	asked	and	received	feedback	from	our	science	fellows	and	our	participating	
teachers.	This	feedback	served	as	a	starting	point	for	our	revisions	of	the	units.	During	year	2	(Summer	of	2015),	we	revised	units	from	year	1	
(Summer/Fall	2014)	and	created	new	units	to	pilo

grew,	so	by	the	summer	of	2018,	our	final	summer	
of	curriculum	development,	we	had	created	five	exemplar	units	and	established	an	exemplar	unit	template	which	is	available	in	the	T2L	Toolkit.	
	
We	made	a	concerted	effort	to	upgrade	all	the	existing	units	with	exemplar	components.	We	were	able	to	do	much,	but	not	all.	So,	as	you	explore	
different	units,	you	will	notice	that	some	contain	all	elements	of	our	exemplar	units,	while	others	contain	only	some.	The	fully	realized	exemplar	
units	are	noted	on	the	cover	page.	We	did	revise	all	20	units	and	brought	them	to	a	baseline	of	“exemplar”	by	including	the	Lessons-At-A-Glance	
and	Science	Talk	e

Earth’s	Place	in	
the	Universe	
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License/Copyright	Information	
This	curriculum	unit	is	licensed	under	the	Creative	Commons	Attribution-NonCommercial-ShareAlike	3.0).		(CC	BY-NC-SA	3.0)				

	
	
Please	see	the	full	text	of	this	license	(http://creativecommons.org/licenses/by-nc-sa/3.0/)	to	view	all	rights	and	restrictions	
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Unit	Plan	
Stage	1	Desired	Results	
[2006]	3-5-ES-13.	Recognize	that	the	earth	
is	part	of	a	system	called	the	“solar	system”	
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from	various	media,	to	argue	that	the	Sun	is	
a	star	that	appears	larger	and	brighter	than	
other	stars	because	it	is	closer	to	Earth.		
	
State	Assessment	Boundary:	Other	factors	
that	affect	apparent	brightness	(such	as	
stellar	masses,	age,	or	stage)	are	not	
expected	in	state	assessment	
	
[2006]	3-5-14.	Recognize	that	the	earth		
Revolves	around	(orbits)	the	Sun	in	a	year’s	
time	and	that	the	earth	rotates	on	its	axis	
once	approximately	every	24	hours.	Make	
connections	between	the	rotation	of	the	
earth	and	day/night,	and	the	apparent	
movement	of	the	sun,	moon,	and	stars	
across	the	sky.	
	
[2006]	3-5-ES-15.	Describe	the	changes	
that	occur	in	the	observable	shape	of	the	
moon	over	the	course	of	a	month.	
	
5.ESS1-2.	Use	a	model	to	communicate	
Earth’s	relationship	to	the	Sun,	Moon,	and	
other	stars	that	explain	(a)	why	people	on	
Earth	experience	day	and	night,	(b)	patterns	
in	daily	changes	in	length	and	direction	of	
shadows	over	a	day,	and	(c)	changes	in	the	
apparent	position	of	the	Sun,	Moon,	and	
stars	at	different	times	during	a	day,	over	a	

● I	can	describe	the	differences	between	the	inner	and	outer	planets	
● I	can	identify	that	the	Earth	rotates	on	its	axis	every	24	hours	
● I	can	identify	and	name	the	phases	of	the	moon	
● I	can	d
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Stage	3	–	Learning	Plan	
4/%5/,6/#*",2"7".,8$5-."*&":	4."#+",9",#-#/",(0#(,(0",$""*+,5:,;5)/,<.#++,=#;,7#/;,#$*,+5=",(5>%<+,=#;,$""*,(5,9",/"7%+%("*?,	
	
PreK	-ESS1-1(MA).	Demonstrate	awareness	that	the	Moon	can	be	seen	in	the	day	and	night,	and	that	the	moon	changes	shapes	over	the	
course	of	a	month.	Clarification	Statement:	The	names	of	moon	phases	or	sequencing	of	moon	phases	is	not	expected.	
PreK-ESS1-2(MA).	Observe	and	use	evidence	to	describe	that	the	Sun	is	in	different	places	in	the	sky	during	the	day.	
	
Grade	1-	ESS1-1.	Use	observations	of	the	Sun,	Moon,	and	stars	to	describe	that	each	appears	to	rise	in	one	part	of	the	sky,	move	across	the	
sky,	and	sets.	
Grade	1-	ESS1-2.	Understand	relationships	among	seasonal	patterns	of	change,	including	sunrise	and	sunset,	seasonal	temperature	and	
rainfall	or	snowfall	patterns.	
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Lesson	3:		Planets—Students	will	learn	the	order	of	the	planets	as	well	as	the	traits	that	every	planet	has	in	common.	The	class	will	
participate	in	an	activity	where	they	create	a	scale	model	of	the	solar	system	to	understand	the	distance	between	the	planets	and	the	Sun.	
The	students	will	learn	that	there	are	inner	and	outer	planets	which	are	separated	by	the	asteroid	belt.	
	
Lesson	4:		Inner	Planets—Students	will	learn	to	describe	and	compare	the	inner	planets.		Students	will	learn	most	of	the	information	
from	a	PowerPoint	presentation.	This	information	will	be	reinforced	through	research.	At	the	end,	each	group	of	students	will	present	a	
presentation	about	a	specific	inner	planet.		
	
Lesson	5:	Outer	Planets—
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Lessons	at	a	Glance	

KEY				 	Independent	online	student	research       Tech	Integration        	YouTube	Video																																 

																																																										 				Outdoor	education																																																	 				Kinesthetic																																																																																																														
Lesson		 Core	Activities	 Aspects	of	Lesson	
1. Our	Solar	System	 ● Solar	System	Vocab	

● Powerpoint	
● Our	Solar	System	Article	

	

2.	The	Sun:	Our	Most	Important	
Star	

● Kinesthetic	Modeling	of	Rotation	and	
Revolution	

● Other		Rotation	and	Revolution	Models	
● Make	a	Sundial	

					 	

	
3.	Planets	 ● Planets	Around	the	Sun	

● Scale	Model	Article	
● Distances	Between	Planets	
● Creating	a	Solar	System	

	

	
4.		Inner	Planets	 ● Inner	Planets	Powerpoint	

● Inner	Planet	Presentation	
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● Modeling	Planets	with	Fruit	
	

6.	Earth-Rotation,	Tilt	and	
Revolution	

● Earth’s	Rotation	
● Earth’s	Seasons	
● Spinning	Counterclockwise	
● Earth’s	Rotation	and	Sunlight	
● Rotation/Revolution	Models	

	

	

7.	Earth’s	Moon	and	Its	Phases	 ● Moon	Rap	Lyrics	
● Oreo	Phases	of	the	Moon	
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Lesson	Feature	Key	
Lessons	in	this	unit	include	a	number	of	features	to	help	instructors.	This	key	is	a	quick	guide	to	help		
identify	and	understand	the	most	important	features.	
	

Icons	

		Talk	science	icon:	Look	for	this	icon	to	let	y
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Tiered	Vocabulary	List	
Tier	One	 Tier	Two	 Tier	Three	

	
Gravity	

Star	
Planet	
Sunrise	
Sunset	
Rocky	

Clockwise	
Counterclockwise	

Degrees	
Orbit	

	

	
Magnitude	
Distance	

Inner	Planets	
Outer	Planets	

Rotation	
Revolution	

Orbit	
Phase	

Waxing	
Waning	

	
	

	
Solar	

Gravity	
Asteroids	
Meteoroid	

Solar	System	
Solar	Flare	
Sunspots	

Asteroid	Belt	
Satellites	
Gaseous	

Jovian	Planets	
Axis	

Crescent	
Gibbous	
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Learning	Targets	
	I	can	summarize	an	article	about	the	solar	system.	

															I	can	identify	evidence	that	supports	the	main	idea	of	the	text	with	supporting	details.	
															I	can	identify	that	the	Earth	is	the	third	planet,	and	that	there	are	other	planets	in	the	solar	system.	
	
Assessment	
Exit	Ticket:	What	holds	the	planets	and	other	objects	of	our	solar	system	in	orbit	around	the	sun?	

a) The	gravitational	forces	between	the	planets	
b) The	gravitational	forces	between	the	Sun	and	the	planets	
c) The	rotation	of	the	objects	
d) The	atmosphere	 	 	 			

	
Key	Vocabulary		 	 	 	 	

Tier	1:	gravity,	star,	planet	
Tier	2:	orbit	
Tier	3:	asteroid,	meteoroid,	solar	system,	galaxy		

	
RESOURCES	AND	MATERIALS		
Quantity	 Item	 Source	

1	per	student	 Our	Solar	System	Article	 Binder	
1	per	student	 Science	Journal	 Classroom	Teacher	
8	pieces	 Large	Chart	Paper	 Classroom	Teacher	
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LESSON	DETAILS	

Lesson	Opening/	Activator	
The	classroom	teacher	should	set	up	a	“four	corners”	activity	with	four	different	posters	around	the	classroom	and	label	
the	top	of	them	with	the	words	“Space,”	“Solar	System,”	“Earth,”	and	“Sun.”	Put	the	students	into	groups	of	four;	these	
groups	will	be	used	multiple	times	throughout	this	lesson.	Have	the	students	discuss	the	word	at	the	top	of	the	poster	and	
give	each	group	a	different	colored	marker	to	add	any	information	they	know	about	the	word	on	the	poster.	After	the	
groups	have	visited	all	four	posters,	bring	them	to	the	front	of	the	classroom	to	discuss	the	information	listed,	asking	
prompting	questions	to	get	students	to	continue	thinking	about	these	words.	The	teacher	should	guide	this	discussion	in	
order	to	touch	on	important	concepts	and	to	ensure	the	accuracy.	

	
During	the	Lesson	

1. Solar	System	Vocab:	Introduce	the	following	vocabulary	terms	from	which	will	be	addressed	in	the	article.	Write	the	
following	words	on	the	board,	make	sure	the	words	are	big	eno
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2. Powerpoint:	Set	up	the	PowerPoint	and	project	it	at	the	front	of	the	
classroom.	As	each	slide	comes	up,	the	teacher	should	check	the	presentation	
notes	for	questions	to	ask	the	class	or	clarifications	to	make.	The	article	that	
they	will	be	read	later	will	use	these	words,	so	make	sure	the	class	has	some	
basic	level	of	understanding	of	each	word.	

	
3. Ask	the	students	to	get	back	into	their	groups	from	the	opening	activity	and	assign	each	member	of	the	group	a	number.	

Explain	that	each	member	of	the	group	will	be	responsible	for	reading	one	section	of	the	article	corresponding	with	
thei

	



	

	

This	unit	was	developed	with	National	Science	Foundation	funding	(Grant	#1432591).	It	is	a	DRAFT	document	that	will	be	revised	as	the	unit	is	piloted	and	feedback	received.				 			Page	18	of	60	

	

	
	

6. The	groups	should	synthesize	a	complete	summary	of	the	article	based	on	their	combined	readings	and	will	write	this	
summary	on	a	piece	of	chart	paper.	They	will	include	the	previously	mentioned	list	of	vocabulary	on	this	chart	paper	as	
well	as	their	contextual	definitions	for	these	words.	Students	may	include	tiny	sketches	besides	their	definitions	as	a	
visual	aid	for	visual	learners.	The	groups	will	then	present	their	summary	and	definitions	to	the	class.	
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(the	Earth)	spins	while	also	revolving	around	the	sun.	Then	have	students	work	in	groups	of	two,	so	they	can	model	
how	the	Earth	revolves	around	the	Sun.	Then,	the	partners	can	switch	roles.	The	teacher	can	say	“Revolve”	or	“Rotate	
on	your	axis”	to	ensure	students	can	demonstrate	the	differences	between	these	concepts.	Not	directly	modeled	in	this	
activity	are	the	tilt	of	the	Earth	or	the	shape	of	the	Earth’s	orbit.	These	additional	topics	(tilt	of	the	Earth’s	axis	causes	
seasons	and	shape	of	orbit	is	close	to	circular)	can	be	discussed,	if	appropriate.	
	

3. Other	Rotation	and	Revolution	Models	After	the	students	have	demonstrated	rotation	and	revolution	with	their	
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4. 	Make	a	Sundial.,@5("A,/01'(2345%+"(1'(6%'"($4&%(4&(,('#&&7($,78(*"(.,7(6%(6%'"("4(6%91&("01'(,+"1:1"7(1&("0%(.43&1&9('4(
'"#$%&"'(+,&(46'%3:%("0%13('#&$1,;("034#904#"("0%($,7.	Before	beginning	the	project	have	students	make	predictions	in	
their	science	journals	as	to	where	the	shadow	will	fall	throughout	the	day.	We	cannot	assume	that	students	know	what	
a	sundial	is,	or	how	they	work.	A	mini	lesson	incorporated	here	would	flow	nicely	into	the	lesson.	[SP-3:	Planning	and	
Carrying	out	Investigations]	 	 		 		 		 	 	

	 	 	 	 	 	
5. The	Sun	appears	to	move	to	move	across	the	sky	because	of	the	rotation	of	the	Earth.	Sundials	are	among	the	oldest	

known	instruments	for	telling	time.	The	surface	of	a	sundial	has	markings	for	each	hour	of	daylight.	As	the	Sun	moves	
across	the	sky,	another	part	of	the	sundial	casts	a	shadow	on	these	markings.	The	position	of	the	shadow	shows	what	
time	it	is.	Explain	to	students	that	they	will	be	making	sundials	which	were	used	to	tell	time	before	there	were	clocks.	
Pass	out	the	sundial	direction	worksheet	to	each	student	and	let	them	know	they	will	be	going	outside	to	test	them.	

			
a. 
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Sundial	Extension:	Student	groups	or	pairs	could	brainstorm	and	possibly	build	o
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Lesson	3:	Earth-	Rotation,	Tilt,	and	Revolution		

	

BACKGROUND	

Overview	of	the	Lesson	 																																							
In	this	lesson,	students	will	learn	that	it	takes	24	hours	for	the	Earth	to	rotate	on	its	axis	once.	Therefore,	one	day	is	made	up	of	
24	hours.	The	students	will	also	learn	that	the	Earth	revolves	around	the	Sun	once	every	year	or	365	days.	
	
Focus	Standard(s)		
5-
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One	fact	that	I	learned…	
I	think	that	it’s	cool…	
I	think	that	it	is	interesting	that…	
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the	toilet	paper	strips	between	the	Sun	and	Mercury.	Then,	students	should	continue	placing	down	toilet	paper	until	the	
distances	between	the	planets	and	Sun	are	correctly	scaled.		Ask	the	students	what	they	notice	about	the	distances	
between	the	planets.	They	are	likely	to	notice	the	inner	planets	are	crowded	together	very	close	to	the	Sun	and	the	
outer	planets	being	much	more	spread	out.	Now	ask	them	guiding	questions	in	order	to	allow	them	to	come	to	the	
conclusion	that	a	planet’s	distance	from	the	Sun	affects	its	properties.	Some	good	questions	could	relate	to	temperature	
or	how	long	it	takes	planets	to	orbit	the	Sun,	etc.	Possible	Questions:	How	do	you	think	the	planets'	distance	from	the	
sun	affects	them?	Do	you	think	that	all	of	the	planets'	orbits	are	the	same?	Do	you	think	that	some	planets	are	warmer	
than	others?	Why	is	that?	
	
Have	the	students	return	to	the	classroom	and	ask	them	if	they	think	it	takes	longer	for	the	inner	or	outer	planets	to	
move	all	the	way	around	the	
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Saturn	
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Assessments	

Students	will	respond	to	the	following	prompts	in	their	science	journals:		
● What	are	some	characteristics	found	in	common	among	all	the	inner	planets?		
● What	are	some	characteristics	unique	to	Earth	that	might	help	us	live	on	it?”	

	
WIDA	Language	Objectives																																																																

(Dependent	on	the	needs	of	your	ELL	students.)		
	
Key	Vocabulary		 	 	 	 	

Tier	1:	Planets,	Rocky	
Tier	2:	Inner	Planets,	Outer	Planets		
Tier	3:	Asteroid	Belt,	satellites	

	

RESOURCES	AND	MATERIALS		
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Lesson	Closing	
	

	(Science	Talk:	class	discussion):	At	the	conclusion	of	the	presentations,	the	teacher	should	then	lead	the	class	
in	a	discussion.	Have	students	talk	about	what	they	learned,	share	differences	and	similarities	between	the	inner	
planets,	and	their	experience	researching	information	for	the	presentation.	Students	should	draw	a	venn	diagram	in	
their	science	journals	to	compare	and	contrast	the	inner	planets.	

	
Assessments	

Students	will	respond	to	the	following	prompts	in	their	science	journals:		
● What	are	some	characteristics	found	in	common	among	all	the	inner	planets?		
● What	are	some	characteristics	unique	to	Earth	that	might	help	us	live	on	it?”	
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● I	can	describe	the	differences	between	the	inner	and	outer	planets.	
	

Assessment	
Journal	Entry:	In	their	journal,	students	will	write	a	paragraph	long	summary	about	the	planets.	Students	will	identify	if	the	
planet	is	an	inner	planet	or	an	outer	planet.		
	 	 	 	
Key	Vocabulary		 	 	 	 	

Tier	1:	planet	
Tier	2:	inner,	outer		
Tier	3:	gaseous,	asteroid	belt,	satellites,	jovian	planets	

	

RESOURCES	AND	MATERIALS		
Quantity	 Item	 Source	

1	per	student	 =0,3,+"%31'"1+'(4>("0%(?#"%3(@;,&%"'(Article	 Binder	
1	package	 Index	Cards	 Bin	
1	 Small-	Medium	Plastic	Bins	(that	can	be	filled	with	a	few	inches	of	water)	 Bin	
5	 Oranges:	to	represent	Saturn	(need	to	be	peeled-	you	will	only	be	using	the	peel	

so	try	and	peel	it	off	in	one	piece)	
Contact	Sue	Beauchamp	

1	bunch		



	

	

This	unit	was	developed	with	National	Science	Foundation	funding	(Grant	#1432591).	It	is	a	DRAFT	document	that	will	be	revised	as	the	unit	is	piloted	and	feedback	received.				 			Page	42	of	60	

	

Start	with	a	review	of	the	inner	planets.	(	Ex:	Have	students	list	list	
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4. Come	back	together	as	a	class	and	discuss	how	the	four	outer	planets	are	similar	and	how	they	might	differ.		Organize	
this	information	in	a	venn	diagram	and	have	the	students	copy	it	down.	Make	sure	to	underline	the	important	facts	
about	each	of	the	outer	planets	on	the	board	so	that	students	can	reference/review	them	later	on.		

5. Ask	the	students	the	following	questions	to	get	them	thinking	about	the	surfaces	of	the	outer	planets:	If	the	planets	do	
not	have	a	solid	surface,	what	kind	of	surface	do	they	have?		What	could	it	feel	like?	Could	you	land	on	an	outer	planet?	
Why	or	why	not?	Students	should	answer	these	questions	in	their	journals	to	assess	their	understanding	and	learning.	
[SP-7:	Engaging	in	Arguments	from	Evidence]	

	
Possible	Extension:	Students	could	do	as	they	did	in	Lesson	45	and	create	informational	posters	for	the	outer	planets	with	
visuals	and	facts	followed	by	a	presentation.	

6. Research,	synthesising,	discussions,	presenting	with	a	graphic	organizer.	
7. Include	commonalities	between	the	outer	planets	

	
8. Modeling	Planets	with	Fruit:	Follow	the	activity	outlined	here	(only	need	to	do	steps	5
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Lesson	Closing	
Ask	the	students	a	few	questions	about	both	the	inner	and	outer	planets.	What	are	some	characteristics	of	the	inner	planets?	
What	are	some	characteristics	of	the	outer	planets?	What	do	the	inner	planets	have	in	common	with	the	outer	planets?	What	
makes	them	different	tew plS 
 pppN Ncc
tdw
p
 pppN N plSF (Sl p fG rNvplF tsw pplSF p p plSF SNN N plSF (cgl
pplSF p  p p
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Lesson	7:	Earth’s	Moon	and	Its	Phases		

	
BACKGROUND	

Overview	of	the	Lesson	 																																							
In	this	lesson,	students	will	watch	a	video	of	the	first	human	moon	landing	to	create	excitement	around	the	topic.	Then,	they	
will	watch	a	rap	video	about	the	phases	of	the	moon.	Students	will	participate	in	three	activities	focused	on	the	phases	of	the	
moon.	The	activities	involve	making	moon	phases	out	of	Oreos,	creating	a	personal	single	phase	moon	viewer,	and	using	the	
full	cycle	cardboard	moon	phase	viewer.	These	three	activities	will	help	students	draw	diagrams	of	the	positions	of	the	earth,	
sun,	and	moon.	
	
Focus	Standard(s)		
[2006]	3-5-ES-15.	Describe	the	changes	that	occur	in	the	observable	shape	of	the	moon	over	the	course	of	a	month.	
	
5.ESS1-2.	Use	a	model	to	communicate	Earth’s	relationship	to	the	Sun,	Moon,	and	other	stars	that	explain	(a)	why	people	on	
Earth	experience	day	and	night,	(b)	patterns	in	daily	changes	in	length	and	direction	of	shadows	over	a	day,	and	(c)	changes	in	
the	apparent	position	of	the	Sun,	Moon,	and	stars	at	different	times	during	a	day,	over	a	month,	and	over	a	year.		
Clarification	Statement:	Models	should	illustrate	that	the	Earth,	Sun,	and	Moon	are	spheres;	include	orbits	of	the	Earth	
around	the	Sun	and	of	the	Moon	around	Earth;	and	demonstrate	Earth’s	rotation	about	its	axis.	State	Assessment	Boundary:	
Causes	of	lunar	phases	or	seasons,	or	use	of	Earth’s	tilt	are	not	expected	in	state	assessment	
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RESOURCES	AND	MATERIALS		
Quantity	 Item	 Source	

1	 Projector	 Classroom	Teacher	
1	per	student	 Science	Journals	 Classroom	Teacher	
1	per	student	 “Moon	Rap	Lyrics”		 Binder	
1	
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During	the	Lesson	

1. Moon	Rap	Lyrics:	Pass	out	the	worksheet	titled	“Moon	Rap	Lyrics”	to	each	student	to	follow	along	with	the	video.	Now	
show	the	Mr.	Lee	Rap	video	on	the	CMC	website	(or	YouTube	https://www.youtube.com/watch?v=79M2lSVZiY4),	
which	shows	a	rap	about	the	phases	of	the	moon.	Tell	them	to	watch	and	listen	closely	to	information	about	Apollo	11,	
the	space	mission	they	just	watched	land	on	the	moon.	After	the	video,	re-emphasize	that	the	difference	between	
waxing	and	waning	moon	phases	can	be	easily	figured	out	by	one	simple	trick.	“Waxing	rhymes	with	relaxing	which	
starts	with	an	R	for	right.	So	if	the	right	side	of	the	moon	is	lit	up	it	is	in	the	waxing	period.”	Teachers	may	want	to	show	
this	video	twice	and	have	students	take	notes	in	their	journals.	Tell	them	this	will	be	especially	helpful	to	remember	in	
the	following	activity	with	the	Oreos.	Then,	use	a	calendar	to	calculate	that	the	moon	goes	through	a	full	cycle	in	just	
under	a	month	(28-30	days).	This	lunar	calendar	can	be	found	online	at		
http://www.moonconnection.com/moon_phases_calendar.phtml,	or	the	classroom	may	already	have	a	lunar	calendar	
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Optional	Extension:	Use	google	cardboards	and	have	students	see	what	it	would	look	like	to	explore	in	space.		
	
Lesson	Closing	

Ask	each	student	to	write	down	a	few	facts	about	the	moon	that	they	learned	today.	Have	them	read	over	the	lyrics	to	the	
rap	again	to	try	and	pull	out	information.	The	students	should	then	pair	with	a	neighbor	and	use	both	of	their	lists	to	create	
an	even	larger	list	of	moon	facts.		

	
Assessment	
The	teacher	should	use	the	students’	participation	in	the	closing	think-pair-share	discussion	to	assess	their	level	of	
understanding.	Students	will	also	be	assessed	on	the	powerpoint	activity	which	will	be	projected	on	the	whiteboard.	The	
PowerPoint,	“Moon	Phase	Assessment”,	will	have	slides	that	will	either	be:	1)	a	name	of	a	phase	of	the	moon,	2)	a	picture	of	the	
moon,	or	3)	a	diagram	of	the	Sun,	Earth,	and	Moon	in	a	specific	position.	For	each	numbered	slide,	the	students	should	provide	
the	other	two	pieces	of	information	in	their	science	journal.	
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Lesson	8:	Earth’s	Gravitational	Force		

BACKGROUND	

Overview	of	the	Lesson	
Students	will	learn	how	gravity	works	by	watching	videos	and	participating	in	activities	which	demonstrate	the	power	of	
gravity.	
	
Focus	Standard		
5-PS2-
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Scoring	Rubric	
2-point	response:	

● Student	identifies	that	a	dropped	object	falls	down.	
● Student	identifies	that	this	downward	motion	occurs	at	every	place	on	Earth,	so	that	means	objects	move	toward	

the	center	of	the	planet.	
1-point	response:	

Student	does	not	note	that	the	downward	motion	of	a	falling	object	is	the	same	everywhere	on	Earth.	
0-point	response:	

The	response	shows	no	understanding	of	the	task/problem.		 	 	 	 			
	
Key	Vocabulary		 	 	 	 	

Tier	1:	Mass,	Force	
Tier	2:	Gravitational	Force		
Tier	3:	Air	Resistance		

	

RESOURCES	AND	MATERIALS		
Quantity	 Item	 Source	

	 Defining	Gravity	Video	 CMC	Website		
12	 Pennies	 Bin	
5	 Rulers	
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LESSON	DETAILS	

Lesson	Opening/	Activator	
Ask	students	what	they	know	about	gravity.	How	does	gravity	work?	Where	does	it	come	from?	Continue	the	conversation	
until	you	have	extracted	all	of	the	possible	knowledge	they	have.	Show	the	gravity	video	to	give	a	brief	overview.		
	

During	the	Lesson		
1. Falling	Objects:	Students	will	investigate	different	falling	objects	to	see	that	no	matter	which	direction	an	object	travels,	it	

always	falls	down	to	the	Earth.	
a. Split	students	into	groups	of	4-5.	Students	will	rotate	roles	within	the	group,	with	at	least	the	following	roles:	

“dropper,”	“observer,”	and	“recorder.”	The	“dropper”	is	the	one	dropping	the	coins,	the	“observer”	is	the	one	
watching	to	see	which	object	hits	the	ground	first,	and	the	“recorder”	writes	down	the	data	in	their	science	journal.	
Technology	(such	as	iPads	or	stopwatches)	can	be	used	to	record	the	drops	or	to	record	the	times,	but	this	is	not	
required.	

b. In	groups,	students	will	start	by	confirming	that	when	two	coins	are	dropped	from	the	same	height,	they	will	hit	the	
ground	at	the	same	time.	They	can	try	using	their	hands	and	may	realize	that	it’s	difficult	to	drop	them	at	the	exact	
same	time.	See	if	they	can	figure	out	a	strategy	to	consistently	drop	the	two	coins	at	the	same	time	(pushing	them	off	
the	side	of	a	desk	or	other	surface	works	well).	

c. Now,	students	will	predict	which	coin	will	hit	the	ground	first,	depending	on	how	they	are	dropped.	For	instance,	
they	will	dropped	one	coin	as	before	and	push	the	other	coin	sideways,	but	they	must	release	the	coins	at	the	same	
time.	Students	should	record	their	predictions	in	their	science	journals,	along	with	an	explanation	for	why	they	
think	this	will	occur.	They	can	talk	in	their	groups	or	you	can	have	the	whole	class	discuss	briefly.	The	teacher	
should	create	or	have	a	chart	with	different	trials	students	can	test	and	record.	
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d. Once	the	predictions	have	been	recorded,	students	will	do	a	number	of	trials	to	see	which	coin	(pushed	or	dropped)	
hits	the	ground	first.	It	may	take	some	practice	to	get	both	coins	to	be	released	at	the	same	time,	but	this	is	critical	to	
have	a	fair	comparison.	Using	a	ruler	to	push	off	one	of	the	coins	works	well.	Students	may	be	surprised	that	the	
coins	hit	at	the	same	time,	and	you	can	engage	them	in	small	group	or	whole	class	discussions	about	why	this	
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Science	Talk	and	Oracy	in	T2L	Units	
Science	talk	is	much	more	than	talking	about	science.	In	line	with	the	science	and	engineering	practices,	students	are	expected	to	
make	a	claim	that	can	be	supported	by	scientific	evidence.	The	MA	STE	Standards	(and	the	NGSS)	value	the	importance	of	engaging	in	an	
argument	from	evidence.	NGSS	defines	how	this	practice	takes	form	in	the	real	world:	)*&('+1%&+%A(3%,'4&1&9(,&$(,39#.%&"(,3%(%''%&"1,;(>43(
1$%&"1>71&9("0%('"3%&9"0'(,&$(B%,C&%''%'(4>(,(;1&%(4>(3%,'4&1&9(,&$(>43(>1&$1&9("0%(6%'"(%D2;,&,"14&(>43(,(&,"#3,;(20%&4.%&4&8(!+1%&"1'"'(.#'"(
$%>%&$("0%13(%D2;,&,"14&'A(>43.#;,"%(%:1$%&+%(6,'%$(4&(,('4;1$(>4#&$,"14&(4>($,",A(%D,.1&%("0%13(4B&(#&$%3'",&$1&9(1&(;190"(4>("0%(%:1$%&+%(
,&$(+4..%&"'(4>>%3%$(67(4"0%3'A(,&$(+4;;,643,"%(B1"0(2%%3'(1&('%,3+01&9(>43("0%(6%'"(%D2;,&,"14&(>43("0%(20%&4.%&4&(6%1&9(1&:%'"19,"%$8-	
	
Students	are	asked	to	participate	in	articulate	and	sensible	conversations	in	which	they	are	able	to	communicate	their	ideas	effectively,	
listen	 to	others	 to	understand,	 clarify	and	elaborate	 ideas,	 and	reflect	upon	 their	understanding.	These	 forms	of	 talk	can	be	developed	
using	scaffolds	such	as	the	A/B	Talk	protocol	(below)	and	strategies	for	class	discussions	(from	the	Talk	Science	Primer,	link	below).Oracy	
is	developed	in	the	physical,	 linguistic,	cognitive,	and	social-emotional	realms;	each	of	these	realms	can	be	expanded	upon	over	time	in	
order	to	develop	a	thoughtful	speaker.	Being	able	to	display	appropriate	body	language,	use	proper	tone	and	grammar,	be	thoughtful	and	
considerate	 thinkers,	 and	allow	space	 for	others	 thoughts	and	opinions	are	all	 important	 facets	of	oracy	 to	work	on	and	 through	with	
students.	 Incorporating	 the	 appropriate	 scaffolding	 is	 an	 important	 aspect	 of	 fostering	 these	 skills.	 Techniques	 for	 teaching	 effective	
science	 talk	 often	 include	 modeling,	 discussion	 guidelines,	 sentence-starters,	 and	 generating	 roles,	 while	 gradually	 putting	 more	
responsibility	on	students	to	own	their	thinking	and	learning.	
	
Part	of	creating	a	safe	school	environment	for	students	is	allowing	them	a	space	that	is	comfortable	enough	for	them	to	express	ideas	and	
ask	questions,	while	being	validated	for	their	thoughts	and	questions;	students	should	be	feel	comfortable	and	confident	when	speaking	
and	listening	for	understanding.	Effective	talk	is	an	important	part	of	being	an	active,	intelligent	member	of	a	community	and	society.	
Successful	development	in	oracy	is	important	for	future	employability	and	general	well-being	of	adults.	
The	following	resources	should	be	helpful	examples	of	how	to	employ	effective	use	of	progressive	oracy	and	science	talk	in	your	
classrooms.	

● Oracy	in	the	Classroom:	https://www.edutopia.org/practice/oracy-classroom-strategies-effective-talk	
● Science	Talk	Primer:	https://inquiryproject.terc.edu/shared/pd/TalkScience_Primer.pdf		
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A/B	Talk	Protocol	
E$,2"%$(>34.(0""2'FGG,.61"14#''+1%&+%"%,+01&98439G,6H2,3"&%3H",;CH234"4+4;G(

	
1.	Share	your	ideas	

																												Partner	A	
● I	think	_______	happened	because…	
● Evidence	that	supports	my	idea	is…	
● The	activity	we	did	with	_______	helps	me	

know	more	about	_______	because…	
● One	thing	I’m	wondering	about	is…	

2.	Listen	to	Understand	
																																			Partner	B	
● I	heard	you	say	_______.	What	makes	you	think	

that?	
● I	heard	you	say	_______.		
● What	if	_______?	
● Can	you	explain	the	part	about	_______	again?	

●
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5	 Oranges:	to	represent	Saturn	(need	to	be	peeled-	you	will	only	be	using	the	peel	so	try	
and	peel	it	off	in	one	piece)	

Contact	Sue	Beauchamp	
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http://www.moonconnection.com/moon_phases_calendar.phtml		
1	 Neil	Armstrong	Video	 CMC	Website	
1	 Mr	Lee.	Phases	of	the	Moon	Rap	 CMC	Website	
1	 Moon	Phase	Viewer	Video		 CMC	Website	
	

Lesson	8	

Quantity	 Item	 Source	
	 Defining	Gravity	Video	 CMC	Website		
12	 Pennies	 Bin	
5	 Rulers	 Classroom	Teacher	
4	 Bathroom	or	kitchen	scales	 Bin		
6	 Object	for	weighing	 Classroom	Teacher	
5	 Stopwatches	 Bin	

		


