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Successive	approxima-ons	of	prac-ce…	

As	a	lens	for	PD	
ac-vi-es	

How	we	use	the	
idea	in	our	

Bridging	PD	to	
meet	our	goals	

How	you	can	use	
it	in	designing	
your	own	PD	
ac-vi-es	



A	liIle	context:	Bridging	is	
professional	development	for	
mathema-cal	argumenta-on	in	
middle	school.	
	

Urban	districts	
with	culturally	
and	linguis-cally	
diverse	student	
popula-ons	

Summer	ins-tutes	
and	

School	year:	
	3	hrs/month	

alterna-ng	virtual	
and	face	to	face	



Includes	PD	guide	
with	PD	ac-vi-es	

from	this	
presenta-on	

Coming	
September	
2017	

New	book	for	teachers		
is	based	on	Bridging.		
	



Founda-onal	principle	for	Bridging:		

Teaching	is	disciplined	improvisa-on!	
	
“Good	teaching	is	always	improvisa-onal…	Teacher	
improvisa-ons	are	always	guided	by	structures	that	are	
important	to	effec-ve	teaching.”	

—Sawyer,	2015	
	



The	discipline	includes	knowledge	of	the	
structure	and	nature	of	argumenta-on.	

Genera-ng	
cases	

Making	and	finding	paIerns	

Conjecturing	
making	informed	
guesses	about	

mathema-cal	truth	

Jus/fying	
crea-ng	a	logical	chain	of	
statements	to	support	or	
disprove	a	conjecture	

Concluding	
deciding	on	the	truth	

of	a	conjecture	



Improvisa0on	is	drawing	on	a	set	of	
teaching	moves	in	the	moment	to	support	
students’	arguments.	

Explaining	jus-fying	

Basic	set	of	“why”	
ques-ons	

How	do	
we	know	
it	is	true?	

Can	you	
show	

how	you	
know?	

Why	does	
it	make	
sense	
that…?	

And	
because	
of	that?	

Moves—the	
smallest	
piece	of	
behavior	

that	can	be	
aimed	at	a	
purpose.	



Our	PD	design	problem:		

If	teaching	is	disciplined	improvisa-on,	
how	do	we	help	teachers	learn	to	
improvise	in	the	classroom,	calling	on	
their	knowledge	of	argumenta-on?	



We	came	to	view	PD	
ac-vi-es	through	these	
lenses:	

	

“A	representa-on	illustrates	a	facet	of	
prac-ce.”	
	
“An	approxima-on	engages	[teachers]	in	
that	prac-ce.”	
		 —Grossman,	et	al.,	2009		



Bridging	ac-vi-es	that	are	successive	
approxima-ons	of	prac-ce	get	ever	closer	
to	improvisa-on	in	the	classroom.	

Learning	
mathema-cs	
through	

curriculum	

Iden-fying	
and	

genera-ng	
teaching	
moves	

Teaching	
“games”	to	
try	out	
moves	

Visualiza-on	
planning	
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Iden-fying	

and	
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teaching	
moves	

Teaching	
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In	learning	math	through	curriculum,	
teachers	experience…	

making	bold	
conjectures	

construc-ng	
jus-fica-ons	
with	others	

exercising	
math	

authority	

Raj	says	that	if	a	
line	is	steeper	
than	another,	

then	it	represents	
a	faster	mo0on.		

Is	this	always	
true?	



	
	 	 	 	 				allows…	

•  teachers	to	experience	argumenta-on	
•  leaders	to	model	teaching	argumenta-on		

	 	 	 		
It	provides	a	representa-on	of	prac-ce.	

Learning	
mathema-cs	
through	

curriculum	



Digital	tools	
support	
argumenta-on.	
			
Important:	
Teachers	use	with	
students.	
	
	
See	
bridging.sri.com	for	
an	example	in	
GeoGebra.	

7th	grade			
Propor-onality	

8th	grade			
Linear	Func-on	

6th	grade			
Coordinate	Geometry	



…for	use	
back	in	the	
classroom.	



Learning	
mathema-cs	
through	

curriculum	

Iden-fying	and	
genera-ng	
teaching	
moves	 Teaching	

“games”	
to	try	out	
moves	

Visualiza-on	
planning	
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Enac-ng	vigneIes	helps	teachers	Iden0fy	
teaching	moves—and	purposes.	

Teachers	take	parts	and	read	aloud	the	
classroom	vigneIes.	
	
Leader	asks		

§  What	move	did	this	teacher	make	in	this	
line?		

§  What	could	have	been	her	purpose?	
§  What	was	this	vigneIe	an	example	of?	

Moves	
and	

purposes	
go	

together	



Sample	from	vigneIe	



Based	on	curriculum	experience,	iden-fy	
and	generate	moves	good	for…	
	

Genera-ng	
cases	

Conjecturing	

Jus/fying	

Concluding	

Teachers	generate	
moves	in	a	Google	
doc	where	they	
can	share	and	
organize	them.	



																						gets	closer	to	prac-ce	because	
teachers	begin	to	envision	themselves	as	
users	of	the	moves.		

Could	you	use	these	
ac-vi-es?	

What	would	they	be	like?	
What	else	could	you	

design,	based	on	these	
ideas?	

Iden-fying	
and	

genera-ng	
teaching	
moves…	



Learning	
mathema-cs	
through	

curriculum	

Iden-fying	
and	

genera-ng	
teaching	
moves	

Teaching	
“games”	to	

try	out	moves	
Visualiza-on	
planning	
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Teaching	games	are	
based	on	improv	
games.	

How	improvisa-onal	actors	
learn	their	cram	

NOT	“anything	goes”	
—rules	structure		
open-ended	par-cipa-on	

Freestyling	is	a	kind	of	improv	
		

Lin-Manuel	Miranda	at	
the	White	House	

On	TV	

Film	all	
abput	
improv	



Applied	improv	is	used	in	other	fields.	

NY	Times	
March	29,	

2017	



Teaching	“games”	have	a	set	of	rules	that	
focus	on	purpose.	

Rules	define…		

•  what	the	teacher	should	accomplish.		
•  the	set	of	moves	to	use.	

Teachers	must	play	the	game—a	role	play—	not	discuss	it.	

Post-game	discussion:	what	moves	worked	for	what	purposes?	



Example	
teaching	
game	

Round	1:	closed-ended	ques-ons	only	
Round	2:	open-ended	ques-ons	only		

1	teacher	
2	students	

Facilitate	jus-fying	
	

Reflect:	What	is	each	type	of	
ques-on	good	for?	

Student	conjecture	
When	the	line	is	
flat,	the	dog	is	not	
moving.		



																	move	closer	to	prac-ce	because	
	 	 	 	actual	moves	are	enacted,		 	 	
	 										purpose	analyzed.		

The	teacher	can	deploy	these	in	the	
classroom	in	a	similar	situa-on.	

Could	you	use	teaching	
games?		

What	would	they	be	like?	
What	else	could	you	

design,	based	on	this?	

Teaching	
games…	
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Visualiza-on	planning	helps	teachers	
imagine	moves	and	responses.	

1.  Sit	with	another	teacher.	
2.  Start	with	wriIen	lesson	plan.	Choose	10	min.	segment.	
3.  Visualize:		

§  One	teacher	imagines	the	lesson	outloud,	in	detail,	in	
order.	

§  Listener	records	in	the	lesson	plan.	
	
ü  Focus	on	both	moves	and	possible	student	responses.	
ü  Follow	possible	paths.	

Have	also	done	between	PD	facilitator	and	teacher	



Visualiza-on	planning...		

helps	teachers	develop	an	effec-ve	lesson	planning	
prac-ce.	
	
relies	on	research	about	expert	vs	novice	teachers.	
	
makes	explicit	the	expert’s	planning	prac-ce.	



Lesson	plan	form	



Visualiza-on	dialogue	(fic-onalized)	



	 	 	 	 	moves	closer	to	teaching	prac-ce	
	 	 	 	 	as	teachers	engage	in	effec-ve	

planning	and	envision	their	own	classroom.	
	
It	provides	a	wriIen	record	that	teachers	can	
use	in	the	classroom.	

Could	you	use		
visualiza-on?	

What	would	it	be	like?	
What	else	could	you	

design,	based	on	this?	

Visualiza-on	
planning…	



		 		 		 		
	Classroom	
	teaching	



Teacher 		OK.	So	why	are	you	saying	this	has	to	be	true?	
Studnt1 		Because	these	ones,	whenever	we	did	them	and	it	was	greater	that	
180,	these	two	didn't	meet.	
Teacher 		OK,	but	how	do	you	know	besides	what	you	just	did	for	a	couple?	
Because	there's	a	bunch	of	combina-ons	you	didn't	do,	right?	
Studnt2 		Uhhh....You	said	it	was.	
Teacher 		Did	I?	But	how	do	I	know?	
Studnt2 		Because	that's	the	answer.	
Teacher 		But	why?	
Studnt1 		Because...	
Teacher 		Because	you	goIa	be	able	to	back	it	up.	
Studnt1 		Because	it	makes	sense.		
Studnt2 		Because	with	triangles,	the	two	angles	let	the	lines	come	together.	
Teacher 		OK	and	if	we	use	that	logic,	if	2	angles	add	up	to	more	than	180,	
what	would	that	mean?	
Studnt1 		That	it	won't	meet	with	the	other	angle,	it	wouldn't	be	a	triangle.	
Teacher 		OK,	write	that	down.	

Using	why	
ques-ons	
repeatedly	when	
students	are	
beginning	to	
argue	



Study	1:	twice	as	much	classroom	
argumenta-on	

35	



Study	2:	gain	of	10	out	of	36	pts	in	
student	learning	

36	



We’ve	learned	some	lessons.	

Don’t	skimp	on	the	mathema-cs	learning.	
	
Providing	structure	all	along	the	way	enables	
explora-on	in	the	right	territory.	
	
Focus	on	moves,	purposes	AND		
possible	student	responses.	
	
	



Designing	approxima-ons	of	prac-ce		
	 1.  What	are	your	PD	goals?	

2.  How	can	we	view	your	exis-ng	ac-vi-es	through	
the	lenses	of	approxima-ons	and	representa-ons?	

3.  What	would	be	a	new	ac-vity,	and	how	does	it	

approximate	and/or	represent	prac-ce?	

4.  What	two-way	representa-ons	could	bridge	

between	PD	and	the	classroom?	
	



Learning	
mathema-cs	
through	

curriculum	

Iden-fying	and	
genera-ng	
teaching	
moves	

Teaching	
“games”	to	

try	out	moves	
Visualiza-on	
planning	


