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 Five Good Reasons to Become a 

TODOS Member! 


•  Targeted and ongoing support in your efforts with students. 

•  Complimentary and sustained professional development. 

•  High quality and rigorous mathematics emphases for ALL 

students.  

•  Engagement with a community of learners at all levels of 

education. 

•  Ideas to work with underserved students in mathematics.  

Renew or Join online at http://www.todos-math.org

or by mail by downloading the application form from the todos-math.org website.  




TODOS Booth


Visit the TODOS Booth in the 

Exhibit Hall, Booth #544 
•    

Renew or Join online at http://www.todos-math.org

or by mail by downloading the application form from the todos-math.org website.  




 TODOS 2016


TODOS 2016 Conference is co-sponsored by NSF-funded Arizona Master Teachers 
of Mathematics (AZ-MTM), award #1035330 

JUNE 23-25, 2016 

SCOTTSDALE, AZ !

SCOTTSDALE PLAZA RESORT!

Mark your calendars for the TODOS 
2016 Conference!  Supporting 

educators to teach for Excellence and 
Equity in Mathematics! 

todos-math.org 



Warm-up:	Share	successes	and	
challenges	with	PD	opportunities	on	
Mathematics	for	ELLs	in	your	district?		
•  Informa5on/Content	
• PD	Structure	
•  Instruc5onal	Strategies	
•  Language	Supports		
•  Follow-up	on	Implementa5on	



Session	Agenda	
•  Introduc5ons	
•  ESOL	–	UMD	Focus	Group:	A	Unique	Partnership	
•  Explora5on	with	Instruc5onal	Tools	
•  ESOL	–	UMD	Focus	Group:	Results		
• Closure	and	Ques5ons	
	 Session	Outcome:	
	Par5cipants	will	leave	with	ac5onable	take-aways	for				
developing	ELLs’	language	and	mathema5cs	



Previous	Isolated	PD	Efforts	
•  Prince	George’s	County	Public	Schools		
Book	Study	–	Based	PD:	4-6	paid	evening	sessions	(prior	to	2013-14)	
Focus	Group	2013-14:	4	half-day	sessions	on	Discourse	for	ELLs	
Need:	More	research-based	mathemaEcal	pedagogy		
	
•  Center	for	MathemaEcs	EducaEon,	UMD	
Outreach	Courses:	Graduate	evening	courses	for	prac5cing	teachers	
with	a	focus	on	both	content	and	pedagogy	
Need:	More	authenEc	connecEons	to	the	classroom	and	local	contexts	
for	working	with	English	Language	Learners	
	



PGCPS	ESOL–	UMD	Partnership:		
Context	and	Rationale		

§  Growing	numbers	of	ELLs	
§  CCSS/MCCRS:	Mathema5cal	Content	AND	

Prac5ces	
§  WIDA	Language	Development	Standards	
§  ESOL	teachers	support	language	

development	(L,	S,	R,	W)	in	ALL	content	
areas,	including	mathema5cs	

§  Teachers	of	Mathema5cs	=	Teachers	of	
Language	

	
	



OVERLAPPING		KNOWLEDGE		FOR		TEACHING		
MATHEMATICS		TO		ENGLISH		LANGUAGE		LEARNERS		

	
Discourse	in	
Mathema5cs		

&	the	Language	of	
Math	

	
	

English	Language	
Acquisi5on	&	

English	Learners	

	
Teaching	and	
Learning	of	

Mathema5cs	-
Content	&	
Pedagogy	

	



www.wida.us  



    Teaching and Analyzing the Language  
of Mathematics 

 
Vocabulary 
• math terms 

• everyday words 
• academic words 

 

 
 

Grammar Features & 
Language Structures 

 
 
 
 

Discourse Complexity: 
      extended oral &  written 
         logically connected  
             responses 
  

Word & Phrase Level Sentence Level  Discourse Level 

Modified from The Defining Features of the Academic Language in WIDA’s Standards, WIDA Consortium, Draft, September 2011 



WIDA	Consor5um	

WIDA	ACCESS	Language	ProQiciency	Levels	
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WIDA	CAN	DO	Descriptors		

www.wida.us  



Identifying	What	Carlos	Can	Do		
Overall	LP	Level:	3.6	 												(L)	3.5;	(S)	2.8;	(R)	5.0;	(W)	3.4	

Carlos 

Carlos 

Carlos 

Carlos 



OVERLAPPING		KNOWLEDGE		FOR		TEACHING		
MATHEMATICS		TO		ENGLISH		LANGUAGE		LEARNERS		

	
Discourse	in	
Mathema5cs		

&	the	Language	of	
Math	

	
	

English	Language	
Acquisi5on	&	

English	Learners	

	
Teaching	and	
Learning	of	

Mathema5cs	-
Content	&	
Pedagogy	

	



	
	

Structure,	Components,	Process:			
❖ Par5cipants:	25	mainstream	and	ESOL	teachers	(Gr.	2-6)	
❖ 7	full-day	PD	sessions	(September	2014	-	May	2015)	
v Mathema2cal	Pedagogy	component	
v  Language	Development	component			
❖ Show-and-Tell	small	group	AND	whole	group	sharing:		
➢ Implementa5on	of	new	learning/strategy	in	the	classroom	
➢ Evidence	through	classroom	ar5facts,	student	work,	videos	
➢ Feedback	from	colleagues	

❖ LOTS	of	research-based	resources			
❖ Planning	5me	
❖ Personalized	on-site	support	(planning,	coaching,	debriefing)	

Engaging	ELLs	in	Mathematical	Discourse		
Focus	Group	



Focus	Group	in	Action	
❖ What	did	it	look	like?		

➢ Environment	with	norms	and	expecta5ons	
➢ Task-based	and	problem-solving	approaches		
➢ Different	formats	for	interac5on		
➢ Student	work	analysis	

❖ What	did	it	sound	like?		
➢ What	did	you	no5ce	about	the	mathema5cs?		
➢ What	did	you	no5ce	about	the	language	development?		
➢ What	can	we	an5cipate	students	would____	?		
➢ How	does	____	connect	to	____?		
➢ What	can	we	do	so	that	students	can	___?		

❖ What	did	it	feel	like?		
➢ Growing	as	problem-solvers	and	problem-posers	
➢ Taking	risks	to	experiment,	share,	collaborate	

	
	
	

	
	



Mathematical	Pedagogy	Component	
Emphasizing	Teaching	Practices	
•  Problem	Solving-based	MathemaEcs	

•  Teaching	Mathema5cs	for	Understanding	
•  CogniEvely	Guided	InstrucEon	(CGI)	
•  The	Language	of	Area	and	Perimeter	
•  Number	Sense	Games	
•  Math	Talk	and	Discourse	Moves	

•  Ques5oning	Paierns	
•  Wri5ng	

•  Using	Children’s	Literature	for	Teaching		
				Mathema5cs	



Cognitively	Guided	Instruction	
•  Problem	Types	and	Student	Strategies	

•  Addi5on/Subtrac5on;	Mul5plica5on/Division	
•  Videos	of	clinical	interviews	with	children	
•  Videos	of	classroom	instruc5on,	student	sharing,	and	group	
discussions	

Join Result 
Unknown

Change 
Unknown

Start 
[Initial] 
Unknown

Separate Result 
Unknown

Change 
Unknown

Start 
[Initial] 
Unknown

Part-Part-
Whole

Whole Unknown Part Unknown

Compare Difference 
Unknown

Compare 
Quantity 
Unknown

Referent 
Unknown

Difficulty of Addition and Subtraction Problems

Last page of CGI Chapter #3 



CGI	Role	Plays	

Semantic vs. 
Computational 
Interpretations 



Mathematical	Discourse:	
Productive	Classroom	Discussions	
•  An5cipa5ng	Student	Responses	

•  Plan	teacher	reac5ons	and	ques5ons	
•  Paierns	of	Ques5oning	

•  IRE,	Funneling,	and	Focusing	
•  Talk	Moves	(Chapin,	O’Connor,	and	Anderson,	2009)	

1.  Revoicing	
2.  Repea5ng	
3.  Reasoning	
4.  Adding	on	
5.  Wai5ng	



Language	Development	Component		

Language	Learning	
Principles:			
• Communica5ve		
• Relevant		
• Meaningful	
• Purposeful		

Challenges	in	Teaching	ELLs:		
• Vocabulary	
• Word	Problems	
• Discourse	
• Cultural	Differences	

	
	



Language Development Supports for ELLs to 
Increase Comprehension and Communication  



Examples	of	Language	Supports	
•  Concept-Related	Word	Bank	
•  Sentence	Frames			

	
	
Purpose:			
Support	ELLs’	communica5on	when		
explaining,	jus5fying,	or	reasoning	
	



Exploration	of	Instructional	Tools		
	

Three%&Way%&Tie%Concept%Map%%%!!!%
Name:!_________________________________________________!!
!
I%can%describe%how%_____________________,%_____________________,%and%___________________%relate%to%each%other!%

!
%

%

%%%

	
Name:	_______________________________________							 	 	 	 	 	 	 	 Date:	________________________________________________		
	
I	am	learning	how	to	make	sense	of	a	math	problem	and	how	to	make	a	convincing	argument	about	my	solution.		
	

◊ Paraphrase	or	retell	the	problem	in	your	own	words.	
◊ Create	and	label	a	visual	model	to	represent	the	problem	

and	the	solution.		
	
	
	
	
	
	
	
	
	
	
	
	
	
	

◊ 	Use	numbers	to	solve	the	problem.		
	
	
	
	
	

	
	
	

	
	

◊ Write	your	answer	in	complete	sentences.		
◊ Use	specific	information	or	examples	from	the	problem	to	support	your	answer.		
◊ Apply	what	you	know	mathematically	to	make	a	convincing	argument	about	your	

solution.		
	

________________________________________________________________________________________________________		

________________________________________________________________________________________________________	

_______________________________________________________________________________________________		

_______________________________________________________________________________________________		

________________________________________________________________________________________________		

________________________________________________________________________________________________		

_________________________________________________________________________________________________		

																																																																																																							

My	Problem-Solution	Space	

©Galina	(Halla)	Jmourko,	ESOL	Coach,	PGCPS;	Rvsd	2015	

•  Cubing Game 

•  2x2 Sentence 
Builders 

•  Three-Way Tie Graphic Support 

•  Problem-Solution Space  



Discussion	Prompts	
•  Make	Sense	of	the	Tool			
•  Benefits	for	MathemaEcal	Knowledge	and	Skills		
•  Benefits	for	Developing	Language	
•  Other	Benefits/ConsideraEons	
•  ApplicaEons	

Make	sure	to	consider	CCSS	for	MathemaEcal	PracEces!	
Be	prepared	to	share	with	the	whole	group!		
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(10 min.)  

Three%&Way%&Tie%Concept%Map%%%!!!%
Name:!_________________________________________________!!
!
I%can%describe%how%_____________________,%_____________________,%and%___________________%relate%to%each%other!%

!
%

%

%%%

	
Name:	_______________________________________							 	 	 	 	 	 	 	 Date:	________________________________________________		
	
I	am	learning	how	to	make	sense	of	a	math	problem	and	how	to	make	a	convincing	argument	about	my	solution.		
	

◊ Paraphrase	or	retell	the	problem	in	your	own	words.	
◊ Create	and	label	a	visual	model	to	represent	the	problem	

and	the	solution.		
	
	
	
	
	
	
	
	
	
	
	
	
	
	

◊ 	Use	numbers	to	solve	the	problem.		
	
	
	
	
	

	
	
	

	
	

◊ Write	your	answer	in	complete	sentences.		
◊ Use	specific	information	or	examples	from	the	problem	to	support	your	answer.		
◊ Apply	what	you	know	mathematically	to	make	a	convincing	argument	about	your	

solution.		
	

________________________________________________________________________________________________________		

________________________________________________________________________________________________________	

_______________________________________________________________________________________________		

_______________________________________________________________________________________________		

________________________________________________________________________________________________		

________________________________________________________________________________________________		

_________________________________________________________________________________________________		

																																																																																																							

My	Problem-Solution	Space	

©Galina	(Halla)	Jmourko,	ESOL	Coach,	PGCPS;	Rvsd	2015	



Cubing	Game:		
Looking	at	a	Concept	from		
Different	Perspectives	

Describe  

Apply  

Define Compare  
Contrast   

Connect/Associate   



2x2/3x3	Sentence	Builders	



Three	Way	Tie		Graphic	Support	



Problem-Solution	Placemats	



Manuel	saw	some	birds	this	week.		He	saw	2	blue	
jays	on	Monday,	5	cardinals	on	Tuesday,	then	again	
4	blue	jays	on	Wednesday,	and	again	7	cardinals	on	
Thursday.	On	Friday,	Manuel	saw	6	blue	jays.		
	
If	the	pafern	conEnues,	what	is	the	number	and	
type	of	bird	Manuel	will	see	on	Saturday?		



CCSS	MathemaEcal	PracEce	
(What	Students	Do)	

NCTM	MathemaEcs	Teaching	PracEces	
(What	Teachers	Do)	

1)	Make	sense	of	problems	and	persevere	in	solving	them*	 •  Establish	mathemaEcs	goals	to	focus	learning	

2)	Reason	abstractly	and	quanEtaEvely	 •  Implement	tasks	that	promote	reasoning	and	problem	
solving	

3)	Construct	viable	arguments	and	criEque	the	reasoning	
of	others*	

•  Use	and	connect	mathemaEcal	representaEons*	

4)	Model	with	mathemaEcs*	 •  Facilitate	meaningful	mathemaEcal	discourse*	

5)	Use	appropriate	tools	strategically	 •  Pose	purposeful	quesEons*	

6)	Afend	to	precision*	 •  Build	procedural	fluency	from	conceptual	
understanding	

7)	Look	for	and	make	use	of	structure	 •  Support	producEve	struggle	in	learning	mathemaEcs	

8)	Look	for	and	express	regularity	in	repeated	reasoning	 •  Elicit	and	use	evidence	of	student	thinking	



Our	Take-Aways		
•  Instruc5onal	Tools	have	explicit	language	focus	(vocabulary,	
sentences,	oral	skills)	AND	support	development	of	mathemaEcal	
ideas	

•  Classroom	implementa5on	of	Tools	create	opportuni5es	for	
students	to	prac=ce	L/S/R/W	and	the	CCSS	Mathema5cal	Prac5ces.	

•  Teachers	may	not	ins5nc5vely	turn	to	these	tools	for	mathema5cs	
instruc5on	
•  Need	models	and	experience	before	experimen5ng	

•  Importance	professional	decisions	to	coordinate	the	Tools	with	
appropriate	Tasks.		



ABC	Taxonomy:	Tracking	New	Learning	
	

Session	1		



ABC	Taxonomy:	Tracking	New	Learning		

Session	7			



Teacher	Journaling		
Reflecting on Teaching Practices        Teacher: _____________________________________________ 
Rationale 

 
Teaching 
Practices  

Observations and Impacts  
                                       Students  Attitudes/Feelings/Motivation 

When I  _______,   
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I noticed that my student (s)_______  
 
 

I noticed that I ________  

(Created by Galina (Halla) Jmourko, ESOL Teacher Coach, PGCPS) 
 

Math Strengths/Challenges:  Language Strength/Challenges:  Participation/Attitudes/Motivation:  

Ms.	PB:	“I	didn’t	know	my	
kids	can	talk	like	that!”		



Results		

•  Growth	in	Teacher	CollaboraEon	and	Leadership		
•  Shils	in	Classroom	Norms	and	InstrucEonal	Strategies	
•  New	NoEcings	About	PracEces	and	Students’	AbiliEes	
• MulEple	Lenses:	Language,	MathemaEcs,	Environment			
•  Shils	in	Teacher	Beliefs	of	and	Knowledge	for	Teaching	Math	to	ELLs	

	



Results	in	the	Classroom:	Student	Discourse	
Unit:	Planning	a	Party	on	a	Budget	of	$100	
	



Closure:	Teaching	Shifts		
What was your instruction like BEFORE 
the focus group?   

What remains the same in your    
instruction now?  Why?     

What is different in your instruction now? Why? 
Please provide specific examples from the 
classroom.      

Engaging ELLs in Math Discourse Focus Group, PGCPS,  ESOL-UMD Partnership, May 28, 2015 

What insights have you gained through your 
participation in the focus group in terms of math 
pedagogy and the language of mathematics?  

What do you feel would be your next steps (professionally or instructionally) in the nearest 
future?  
 
 



What do you feel would be your NEXT STEPS (professionally or instructionally) in the nearest future?  
-  Continue learning about mathematical discourse and exchange of knowledge in the classroom 
-  Continue professional development…so I will not teach the same way and become stagnant and revert to old methods 
-  Focusing on questioning 
-  Expanding knowledge of the 4th grade curriculum 
-  Joining NCTM 

What was your instruction like BEFORE the focus 
group? 
•  Instruction was narrow and disjointed 
•  Teaching the way I was taught  
•  Strategies all over the place 
•  Without research-based purposes 
   

What INSIGHTS have you gained through your participation 
 in the focus group in terms of math pedagogy and the 
language of mathematics? 
•  Research-based teaching strategies to encourage 

student discourse 
•  Anticipating students’ knowledge  
•  Accepting all ways of completing a problem 
•  (Children’s) Literature connections 

What remains the same in your instruction now?  
Why? 
 
•  Inability to promote small groups needs  
    to improve 
•  Lack of time 
•  Interruptions in the classroom 
•  Too narrow a focus     

What is DIFFERENT in your instruction now? Why? Please 
provide specific examples from the classroom. 
•  Research-based mathematical discourse strategies 
•  New knowledge and strategies to experiment with in the 

classroom 
•  Developing math vocabulary 
•  Questioning techniques: Withhold the Question; 

Paraphrasing; Focusing vs Funneling 
•  (Writing Strategies) Admit/Exit cards, journal writing, 

Quick writes, creative stories, pen pals, cubing 

Teaching Shift:  One	Teacher’s	Journey	



Successes	and	Considerations			
Successes:	

•  Design	and	implementa5on	of	the	PD	

•  Working	with	teachers	in	their	
classrooms	

•  OUR	collabora5on	is	being	recognized!	

•  Opportuni5es	to	share	our	knowledge	
and	experience	with	educators	

	

ConsideraEons:		
•  Role	of	Principals	
•  Transiency	of	teachers:		grades,	
subjects,	schools	

•  Personalized	on-site	support	to	
a	large	number	of	FG	
par5cipants	



THANK	YOU!	

Feel	free	to	contact	us	for	more	informa5on,	resources,	etc.	
	
Galina	(Halla)	Jmourko:	jmourko@pgcps.org		
	
Rodrigo	GuEérrez:	rodrigog@umd.edu		


