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-Arthur	J.	Baroody	

Why	Children	Have	Difficul3es	Mastering	the	Basic	Number	Combina3ons	&	How	to	Help	Them	

“Mastery	can	best	be	achieved	by	purposeful,	meaningful	
inquiry-based	instrucDon	-	instrucDon	that	promotes	
number	sense.”	

	

“…Research	evidence	points	in	one	direcDon:	
The	best	way	to	develop	fluency	with	
numbers	is	to	develop	number	sense	and	to	
work	with	numbers	in	different	ways,	not	to	
blindly	memorize	without	number	sense.		

-Jo	Boaler	
Fluency	Without	Fear:	Research	Evidence	on	the	Best	Ways	to	Learn	Math	Facts	

	



Gina	Kling	and	Jennifer	M.	Bay-Williams	
Three	Steps	to	Mastering	Mul3plica3on	Facts	

“Decades	of	drill	and	Dmed	tesDng	have	failed	
our	students,	oNen	leading	to	a	lack	of	fluency	
and	a	negaDve	disposiDon	toward	
mathemaDcs.”	



Mathematics Teaching Practices 
•  Establish mathematics goals to focus learning.
•  Implement tasks that promote reasoning and problem solving. 

•  Use and connect mathematical representations.
•  Facilitate meaningful mathematical discourse.

•  Pose purposeful questions.

•  Build procedural fluency from conceptual understanding. 
•  Support productive struggle in learning mathematics.

•  Elicit and use evidence of student thinking. 

-NCTM’s Principles to Actions



Session	Goals	
•  Articulate	a	problem	solving	and	number	sense	approach	
to	multiplication.		

	
•  Discuss	how	to	use	games	to	develop	models,	strategies,	
and	Elexibility	with	numbers	and	operations.	

•  Learn	how	to	analyze	games	for	cognitive	demand	and	
select	those	of	high	impact	to	build	procedural	Eluency	from	
conceptual	understanding.		

	
•  Explore	ways	to	facilitate	meaningful	mathematical	
discourse	during	and	after	game	play	to	highlight	strategies	
and	misconceptions,	make	connections,	and	support	
students	as	they	learn.		
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What	is	number	sense?	
•  Research	tells	us	that	the	best	mathemaDcs	classrooms	are	those	in	
which	students	learn	number	facts	and	number	sense	through	
engaging	acDviDes	that	focus	on	mathemaDcal	understanding	rather	
than	rote	memorizaDon.	

	 7	x	8	=	?	
I	know	7	x	7	is	49	

and	then	I	can	add	7	
more	to	make	56.	

8	x	7	=	?	
8	x	7	is	(4	x	7)	+	(4	x	7).		
I	know	4	x	7	is	28.		

Double	that	and	I	have	
8	x	7	is	56.	



What	do	we	mean	by	Gluency?	
Procedural	fluency	is	skill	in	carrying	out	procedures:	

Flexibly	

Accurately	

Appropriately	

Efficiently		

-Na;onal	Research	Council	
-CCSSM,	2010	



Fluency	is		
	
•  Fluency	comes	about	when	students	develop	number	sense	-	
when	they	are	mathemaDcally	confident	because	they	
understand	numbers.		

	
•  Students	have	mastered	their	facts	when	they	are	so	fluent	at	
applying	their	strategies	that	they	do	so	automa3cally.	

	 	 	 	-Gina	Kling	and	Jennifer	M.	Bay-Williams	
	 	 	 	Three	Steps	to	Mastering	Mul3plica3on	Facts	

	 Students	can	apply	strategies,	develop	number	sense,		
and	learn	and	remember	math	facts	as	they	play	games.		

	



How	do	students	learn	facts?	

-Arthur	J.	Baroody	
Why	Children	Have	Difficul3es	Mastering	the	Basic	Number	Combina3ons	and	
How	to	Help	Them			



Multiplication	Facts	Strategies	







	
	
	
	
	
	
	

Engaging	

Low	
stress	

Time	spent	
reasoning	

and	problem	
solving	

Why	games?	
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Meaningful	Practice		
	
	
	
	

“…meaningful	pracDce	involves	helping	
students	learn	their	facts	through	rich,	
engaging	mathemaDcal	acDviDes	that	
provide	the	addiDonal	benefits	of	
promoDng	problem	solving,	reasoning,	
and	communicaDng	mathemaDcal	
thinking.”	
	
	

From	Gina	Kling	and	Jennifer	M.	Bay-Williams	
Three	Steps	to	Mastering	Mul3plica3on	Facts	
	

6	x	4	=	(4	x	4)	+	(2	x	4)	



Incorporate	meaningful	practice	that	

ü does	not	feel	like	mindless,	repeDDve	
exercises	

ü presents	novel	problems	for	students	to	
solve	

ü requires	the	applicaDon	of	what	students	
have	learned	in	new	ways	

ü stretches	students	to	the	next	level	



2	Flashcard	Activities	
Around	the	World	
	

•  Stand	in	a	circle.	
	
•  One	player	stands	next	to	
another	player.	

•  These	2	players	call	out	the	
answer	to	a	displayed	math	
fact	problem	as	quickly	as	
possible.	

	
•  The	first	player	to	correctly	
answer	moves	around	the	
world	to	the	next	player.		



Math	Cards	promote	student	understanding	of	facts.	(p.	9)	



Which	game…	
• used	models?	How?	

• was	less	stressful?	Why?	

• was	more	engaging	for	every	player?	Why?	

•  fostered	flexible	thinking?	How?	
• encouraged	reasoning	and	problem	solving?	
How?	

• provided	opportunity	for	dialog?	



Game	Analysis	Tool	(p.	13)	



Foster	a	“Growth	Mindset”	

“Fast	learning	is	not	
always	the	deepest	
and	best	learning.”	

-Carol	S.	Dweck	
Even	Geniuses	Work	Hard	



Dr.	Jo	Boaler	on		
Timed	Tests:	
•  Cause	math	fear,	stress,	&	
				early	onset	math	anxiety	
	
	
•  Can	lead	to	low	achievement,	
				math	avoidance,	&	lifelong		
				negaDve	math	experiences	
	
	
•  Mislead	students	to	believe	that:		
				-	they	are	to	perform	in	math	rather	than	enjoy	and	learn	
				-	a	good	math	performance	is	a	fast	math	performance	
				-	memorizing	facts	is	the	most	important	part	of	math	



Floor	Tiler	



Let’s	play!	(pp.	4	–	8)		
•  The	first	player	makes	two	spins	so	that	he	or		
				she	has	two	numbers.	The	player	may	either		
				spin	one	spinner	twice	or	spin	each	spinner	once.	
•  The	player	must	then	find	the	product	of	the	two	numbers	he	or	she	
spun.		

•  The	player	colors	in	a	rectangle	with	that	number	of	grid	squares	on	
the	grid	paper.	He	or	she	can	use	any	two	factors	of	the	product	to	
make	a	rectangle,	not	just	the	facts	on	the	spinner.	

•  Once	the	player	has	made	his	or	her	rectangle,	the	player	draws	an	
outline	around	it	and	writes	its	number	sentence	inside.	

•  Players	take	turns	spinning	and	filling	in	their	grids.	
•  If	a	player	is	unable	to	fill	in	a	rectangle	for	his	or	her	spin,	that	
player	loses	the	turn,	and	the	next	player	takes	a	turn.	

•  The	first	player	to	completely	fill	in	his	or	her	grid	paper	wins	the	
game.	



As	we	promote	computational	
Gluency,	we	must	also	

foster	
conceptual	

understanding	
help	develop	
reasoning	and	
problem-

solving	skills	

encourage	
hard	work	and	
perseverance	



Post	Game	Re-engagement:		
Meaningful	Mathematical	Discourse	

ü Revisit	student	thinking	
	
ü Address	conceptual	understanding	
	
ü Examine	task	from	different	perspecDves	
	
ü CriDque	student	approaches/soluDons	to	
make	connecDons	

	
ü Engage	enDre	class	in	the	mathemaDcs	at	
high	cogniDve	level	



Meaningful	Mathematical	Discourse	

“Discourse	is	the	mathemaDcal	communicaDon	
that	occurs	in	a	classroom.	EffecDve	discourse	
happens	when	students	arDculate	their	own	ideas	
and	seriously	consider	their	peers’	mathemaDcal	
perspecDves	as	a	way	to	construct	mathemaDcal	
understandings.”		

—	NaDonal	Council	of	Teachers	of	MathemaDcs	
(2010).		


