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The	Math	Practices	in	action

A	teacher	asks	every	day:		
Did	I	do	math	sense-making	about math	structure	
using math	drawings	to	support	math	explaining?

Can	I	do	some	part	of	this	better	tomorrow?



Learning	paths	within	and	across	grades	for
•situations (problem	types)	that	give	meanings	for	
operations
•single-digit	computation	(+- and	x÷)

Students	represent	using	drawings/diagrams	and/or	
equations,	then	solve.

Students	understand	and	apply	properties	of	
operations	and	the	relationship	between	
addition/subtraction	and	multiplication/division).

OA:	Operations	and	Algebraic	Thinking





Concepts	for	Each	Level

Level	1:	Each	new	addend	and	the	total	are	separate.
Level	2:	Both	addends	are	embedded	within	the	total.
Level	3:	Addends	are	recomposed	to	make	new	

addends	(e.g.	8+6	becomes	10	+	4)

Make-a-ten	prerequisites
a. Partner	of	the	larger	addend	to	10	(K.OA.4)
b. All	partners	of	the	smaller	addend	to	find	how	

much	over	ten	(K.OA.3)
c. 10	+	n	for	n	=	1	to	9	(K.NBT.1)





Represent	the	Situation
OA:	Operations	and	Algebraic	Thinking

Grade	1	and	Grade	2	subtypes	involve	algebraic	
thinking:

Represent	the	situation	with	a	drawing,	diagram,				
and/or	an	equation.

Then	decide	how	to	solve	for	the	answer.



K	and	1	Seeing	1	to	10

This	large	Number	Parade	was	on	the	wall	
and	used	in	many	activities.

See	the	5-groups	that	make	6	through	10.



K	U1	Working	with	numbers	1	to	5



K	U2	Working	with	5-groups



K	U3	Working	with	partners	(addends)



K	Partner	(addend)	unit	test	results



K	Partner	(addend)	unit	test	results



K	Word	Problem	Solving	Progression



K	Word	Problem	Solving	Progression



Half-Day	Kindergarten



Grade	1
Partner	
Switches



Grade	1	Teen	Problems



Grade	1
Counting	On	
Supports	for	
Adding





Grade	1
Relating	
Subtraction	
Representations



Grade	1
Varying	the	
Unknown	for	
Subtraction



Grade	1	Unknown	Addend	Performance



PT:	Addend	Unknown

Rosa	picked	6	carrots.

Her	sister	picked	some	too.

Together	they	picked	10	
carrots.

How	many	did	Rosa’s
sister	pick?





Grade	2	classes	had	a	quick	overview	with	
eliciting	from	students	of	the	approaches	in	
Grade	1	for	those	who	were	not	present	in	
Grade	1.	



Grade	2	Performance



Take	From:	Change	
Unknown

Jenna	has	11	goldfish.

She	gives	some	to	her	friend.

Now	she	only	has	7	goldfish.

How	many	goldfish	did	she	
give	to	her	friend?





Situation	Equation

Solution	Equation



Take	From:	Start	
Unknown

Joey	had	a	bag	of	peanuts.

He	gave	8	peanuts	to	his	friend.

Then	he	had	7	left.

How	many	peanuts	were	
in	the	bag?







For	larger	numbers	students	will	need	to	
move	from	a	situation	equation	to	a	
solution	equation	or	a	computation.

Labeling	the	equation	with	situation	
content	will	be	important.



See	these	NCTM	books	for	more	information	
about	OA	problem	solving:

Focus	in	kindergarten:		
Teaching	with	curriculum	focal	points

Focus	in	grade	1:		
Teaching	with	curriculum	focal	points

Focus	in	grade	2:		
Teaching	with	curriculum	focal	points



Visual	models	are	central	core	ideas	and	practices	
in	the	CCSS	and	support	reasoning	and	explaining.

The	models	can	be	simple	math	drawings
that	students	can	make	and	use	in	their	own	ways	
in	problem	solving	and	explaining	of	thinking.

We	want	classrooms	to	be	using	the	mathematical	practices	in	the	
Math	Talk	Community:

Students	focus	on	math	sense-making	about	math	structure	
using	math	drawings	(visual	models)	to	support	math	explaining.



Children	Living	in	Poverty	Can	Solve	
CCSS	OA	Word	Problems	

Professor	Karen	C.	Fuson	and	Steven	T.	Smith
Northwestern	University

For	more	details	about	the	CCSS-M	and	visual	supports,	please	see	the	
series	of	visual	with	audio	Teaching	Progressions	I	have	made	for	various	
math	domains.		These	can	be	found	at	karenfusonmath.com


