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Today’s	goals	

•  Provide	a	vision	of	current	recommenda3ons	for	
mathema3cs	educa3on	

•  Explore	the	idea	of	produc3ve	mathema3cs	classroom	
discourse,	including	examples	

•  Generate	and	share	ideas	for	how	to	facilitate	produc3ve	
mathema3cs	discourse	in	college-level	mathema3cs	
classrooms	



A	good	mathema3cal	discussion	is	
like…	

Game	
of	your	
choice	



Introduc3ons	

What	game	do	you	think	represents	a	good	mathema3cal	
discussion?	

In	Breakout	Rooms		
•  Name/Posi3on/Ins3tu3on	
• What	brings	you	here	this	aVernoon	/	What	is	your	
connec3on	to	this	work?	

•  Explain	why	your	game	has	one	or	more	quali3es	of	a	
good	mathema3cs	discussion	

• What	is	a	favorite	classroom	strategy	of	yours	to	
encourage	mathema3cal	discussion?	



“Correct	answers	ma4er,	but	not	as	
indicators	of	who	is	able	to	do	mathema9cs.	
Engaging	in	mathema9cal	discourse	is	
essen9al	for	developing	mathema9cal	
iden9ty	and	should	be	recognized	as	a	
be4er	indicator	of	mathema9cal	
competence.”	
	

	 	 	Robert	Berry,	President	NCTM	



Major	shifts	in	Common	Core	State	
Standards	for	Mathematics	(CCSS-M)	

•  Focus:	Structure	
•  Coherence:	Progressions	
•  Clarity:	Fewer,	more	rigorous	

•  Includes	standards	for	mathema3cal	Content	&	Prac3ces	



The	Standards	for	Mathematical	Practice	

1.  Make	sense	of	problems	and	persevere	in	solving	
them.	

2.  Reason	abstractly	and	quan3ta3vely.	
3.  Construct	viable	arguments	and	cri3que	the	

reasoning	of	others.	
4.  Model	with	mathema3cs.		
5.  Use	appropriate	tools	strategically.	
6.  A`end	to	precision.	
7.  Look	for	and	make	use	of	structure.	
8.  Look	for	and	express	regularity	in	repeated	

reasoning.	

Mathema9cally	proficient	students…			
	



Standards	for	Mathematical	Practices	

The	eight	Standards	for	Mathema3cal	Prac3ce	place	
an	emphasis	on	students	doing	mathema3cs	and	
demonstra9ng	learning.			

What	do	you	no3ce	
about	these	
standards?	
	
What	ques3ons	do	
you	have	about	
them?		
	

1.  Make	sense	of	problems	and	persevere	in	
solving	them.	

2.  Reason	abstractly	and	quan3ta3vely.	
3.  Construct	viable	arguments	and	cri3que	

the	reasoning	of	others.	
4.  Model	with	mathema3cs.		
5.  Use	appropriate	tools	strategically.	
6.  A`end	to	precision.	
7.  Look	for	and	make	use	of	structure.	
8.  Look	for	and	express	regularity	in	repeated	

reasoning.	



Underlying	Framework	

Strands	of	Mathema3cal	Proficiency	

Strategic	
Competence	

Adap3ve	
Reasoning	

Conceptual	
Understanding	

Produc3ve	
Disposi3on	

Procedural	
Fluency	



•  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 

Eight Effective 
Instructional Practices 
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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 

Eight Effective 
Instructional Practices 



What	does	it	look	like	and	sound	like	

•  Class	on	Proof	
•  Goal	is	to	determine	the	
truth	of	a	statement	
given	knowledge	of	four	
cards	that	provide	hints	
about	its	truth	

	
	
	
h`p://
collegemathvideocases.org
/cases/case.php?VCID=8	



Reflec3ng	on	the	clip…	
	
• What	do	you	no3ce	about	this	clip?	
	
• What	did	the	teacher	do	to	engage	
students	in	mathema3cal	
prac3ces?	

•  To	what	extent	does	the	teacher:	
•  Facilitate	meaningful	discourse	
•  Pose	purposeful	ques3ons	
•  Promote	produc3ve	struggle	

Use	of		
•  Repea3ng	
•  Paraphrasing	
•  Probing	
	
Instructor	sets	up	the	
task	and	provides	
some	insights,	but	the	
majority	of	the	
discussion	is	based	on	
student	ideas	



What	does	it	look	like	and	sound	like	in	
virtual	(Zoom)	sejng	

The	sejng	
•  Introduc3on	to	Mathema3cal	Reasoning	(Proofs)	
•  Flipped	Instruc3onal	Model	

•  Online	lecture	videos,	Pre-class	assessment,	Ac3ve	
work	in	class	

•  Students	are	familiar	with	general	proof	
techniques.	Applica3on	to	show	one	set	is	a	
subset	of	another.	

• Beginning	of	(synchronous)	class	ac3vity.	



Why	Flip?	
•  Flipping	is	less	about	watching	videos	and	more	about	
what	you	make	3me	for	in	“face-to-face”	class.	
•  Be`er	understanding	of	student	thinking,	more	opportuni3es	for	
students	to	jus3fy	their	thinking.	

•  Creates	more	space	for	peer	learning	and	helping	students	when	
they’re	deep	in	a	ques3on.	

•  Students	who	learn	from	lectures	have	access	to	them	when	they	
are	ready.	

Adjustments	for	remote	flipping		
•  There	is	no	eavesdropping	in	Breakout	Rooms.	

•  Debriefs	and	paraphrasing	with	the	larger	group	is	even	more	
important.	

•  Student	sharing	is	a	challenge.		
•  Communica3ng	math	can	be	difficult	without	the	right	equipment.	
•  Be	open	to	students	finding	their	preferred	way	to	share	with	you.	

•  It	can	be	easier	for	some	students	to	hide	in	class.		



Roll	Film!	



Reflec3ng	on	the	clip…	
	
•  What	do	you	no3ce	about	this	clip?	
	
•  What	did	the	teacher	do	to	engage	students	in	
mathema3cal	prac3ces?	
	

• What	are	some	similari3es	in	the	two	clips?	

•  To	what	extent	does	the	teacher:	
•  Facilitate	meaningful	discourse	
•  Pose	purposeful	ques3ons	
•  Promote	produc3ve	struggle	



Break	–	10	min.	

AVer	the	break	we	will	explore	specific	
instruc3onal	tools	and	strategies		



What	do	you	No3ce	
	

What	do	you	Wonder	



2				+			1	
x2								x			
4				-				1	
x2							x	
	
	
	
	
	
	

What	do	you	No3ce	
	

What	do	you	Wonder	

tanΘ	+	cotΘ	=	secΘcscΘ	
	



Ques3on	variety	

Which	type(s)	of	ques3ons	do	you	ask	most	oVen?		
	
•  Invi3ng	Par3cipa3on	
•  Surfacing	Student	Ideas	
•  Probing	Thinking	
•  Elici3ng	Answers	/	Assessing	
•  Gathering	Informa3on	
•  Encouraging	Reflec3on	and	Jus3fica3on	
	
		
	
	



TALK	MOVES	–	Specific	ac3ons	taken	by	
teachers	to	encourage	talk	



Question	Types	That	Lead	to	Productive	
Discourse	

From NCTM Principles to Actions 



Ques3on	Types	That	Lead	to	Produc3ve	
Discourse	

From NCTM Principles to Actions 



Facilitate	meaningful	mathema3cal	
discourse.		

Effec3ve	teaching	of	mathema3cs	facilitates	
discourse	among	students	in	order	to	build	shared	
understanding	of	mathema3cal	ideas	by	analyzing	
and	comparing	student	approaches	and	
arguments.		

	





Support	Produc3ve	Struggle	in	Learning	
Mathema3cs		

Effec3ve	teaching	of	mathema3cs	consistently	
provides	students,	individually	and	collec3vely,	
with	opportuni3es	and	supports	to	engage	in	
produc3ve	struggle	as	they	grapple	with	
mathema3cal	ideas	and	rela3onships.	





Pose	purposeful	ques3ons	

Effec3ve	teaching	of	mathema3cs	uses	purposeful	
ques3ons	to	assess	and	advance	student	
reasoning	and	sense	making	about	important	
mathema3cal	ideas	and	rela3onships.	





ReAlect	
How	do	these	teaching	prac3ces	support	mathema3cal	
understanding?	

•  To	what	degree	do	you	make	use	of	these	prac3ces	in	your	
own	instruc3on?		Or	have	you	seen	them	being	used?	

•  Which	prac3ces	do	you	find	most	helpful	and	why?	

AND/OR	
•  Which	do	you	think	might	be	most	challenging	to	implement?	
•  Which	might	you	strive	toward	and	why?	

2	minute	pause	



Produc3ve	Discourse	–	why	is	it	important?	
Produc3ve	discourse	is	used:	
•  To	elicit	and	make	student	thinking	visible		
•  To	thoroughly	explore	and	extend	student	thinking	
through	the	use	of	teacher	ques3ons	

•  To	move	students	toward	jus3fying	mathema3cal	
reasoning,	warran3ng	interpre3ve	claims,	and	
construc3ng	evidence-based	explana3ons		

•  To	help	students	make	sense	of	the	ac3vity	in	which	they	
are	engaged		



How	do	we	get	started	…	or	do	more?	
	
•  Make	3me	for	discussion	
•  Prac3ce	being	quiet		
•  Don’t	be	afraid	to	fail		
•  Encourage	rough	draV	talking	

•  Ask	students	to	share	ini3al	ideas,	value	mistakes	&	incomplete	
thinking	as	way	to	move	learning	forward	

•  ShiV	some	content	to	out-of-class	3me	
•  Iden3fy	the	2-3	lecture-intense	topics	you	can	offload	to	outside	of	
class	videos	

•  Implement	specific	rou3nes	
•  Turn	and	Talk		
•  No3ce	and	Wonder	
•  Math	Wellness	Checks		



Sejng	up	classroom	environment	
Engaging	students	in	meaningful	discussion	is	hard	work!!	
It	requires	a	substan3al	shiV	in	typical	modes	of	instruc3on	
This	is	true	not	just	for	us	as	teachers,	but	also	for	students		
	
Engagement	and	student	input	should	eventually	be	expected,	
but	ini3ally	needs	to	be	worked	on	

•  ShiV	Norms	of	par3cipa3on	

•  Focus	on	what	students	are	thinking/understanding	rather	
than	what	you	are	teaching	



Breakout	rooms	
Think	about	the	strategies	your	group	shared	in	the	first	
breakout	session.	
	
•  What	new	adapta3ons	might	you	make?	

•  What	might	you	start	doing	more	of?	

•  What	might	you	stop	doing	to	make	room	for	something	new?	



Plan	for	Ac3on	

•  If	you	are	already	doing	some	of	this	-	how	might	you	improve	
or	what	might	you	add?		

•  If	you	are	not	already	doing	some	of	this,	what	first	steps	
might	you	be	able	to	do?	(e.g.,	let	students	talk	more	at	the	
beginning	of	class;	ask	ques3ons	that	clarify	student	thinking)	

•  What	“quick	win”	changes	could	you	make	to	encourage	more	
student	discourse?	What	might	you	do	with	a	longer	term	
goal?	

•  What	might	you	have	to	give	up	as	a	result	of	this	change	in	
your	prac3ce	(e.g.,	the	display	of	my	own	math	exper3se)	


