A THE UNIVERSITY
. OF ARIZONA

Integrating Language and Mathematics:
Principles and Tools for Elementary
Teachers and Students

Promising Math Conference
Erikson Institute Early Math Collaborative
October 13-14, 2017

Rodrigo J. Gutiérrez, Ph. D., University of Arizona
Galina (Halla) Jmourko, M. S., NBCT, Prince George’s County Public Schools, MD



22 Welcome! pccrs @&

[ ] [ I 4 [ ]
Rodrigo J. Gutiérrez Galina (Halla) Jmourko
Co-Director, UA Center for Recruitment and Retention of ESOL Coach, PGCPS, MD
Mathematics Teachers Imourko®pecps.ors
rodrigog@math.arizona.edu y @HallaJmourko
== ESQOL Enrollment Data =2
EE as Of August 29, 017 EEEE ESOL Student Daia
TOTAL ESOL POPULATION: " LANGUAGES | [ COUNTRIES
24,445 ~130 ~125
(. & : - : ~ COUNTRYOFBRTH
ELEMENTARY MIDDLE HGH | UNITED STATES (61%)
K5 &8 812 EL SALVADOR (19%)
15857 | 339 | 5459 e

' AFGHANISTAN {1%)



mailto:Jmourko@pgcps.org
mailto:rodrigog@math.arizona.edu

Questions for the
Early Childhood Community

Big Ideas of Early Mathematics with English Learners:

1. What do teachers of young English learners need to know?

7. What actions do teachers of young English learners need to
undertake when teaching mathematics?

3. What professional development structures need to be put
in place to support teachers of young English learners?




Session Agenda

1 UMD-PGCPS District Partnership: PD Initiatives
I Integrating Language and Mathematics
I Principles That Guide Our Collaborative Work
1 Classroom Applications: Instructional Tools
. Implications for Early Childhood
. Closure and Questions

Session Outcomes: Participants will leave with actionable takeaways for
addressing ELs’ needs in early childhood mathematics.




The Changing Landscape for
Teaching Mathematics

Growing numbers of English learners in public schools
CCSS: Mathematical Content AND Practices

WIDA Language Development Standards

ESOL teachers support language development (L, S, R, W) in
ALL content areas, including mathematics

Teachers of Mathematics = Teachers of Language of
Mathematics
Focus on promoting student discourse for both
mathematics AND language development!




OVERLAPPING KNOWLEDGE FOR TEACHING
MATHEMATICS TO ENGLISH LANGUAGE LEARNERS

Discourse in
Mathematics
Mathematics W & the Language WIDA ELD

Education/CCSS of Mathematics Standards

Teaching and English
Learning of Language
Mathematics Acquisition &
-Content & English

Pedagogy Learners




PGCPS & UMD Partnership

2014-15 2015-16
FOCUS GROUP
Engaging ELLs FOCUS GROUP
in Mathematical Supporting ELLs in
Discourse* Mathematics

201617 2017-18
FOCUS GROUP
FOCUS GR_OUP Rigorous Math
Mathematical Instruction for ELLs
Literacy for ELLs* (with County Mathematics

PLC
ESOL Office-Based
(Teaching Teams)

Department)

GRAD COURSES
(ITQ Grant):
ELGebra (MS)**

PLCs

School-Based
(Teacher-Facilitated)

ESOL Coaching
Support




Principles That Guide Our Collaborative Work

Discourse in
Mathematics

Mathematics 1 & the Language
Education/CCSS of Mathematics

WIDA ELD
Standards

Teaching and English
Learning of Language
Mathematics Acquisition &
-Content & English
Pedagogy Learners Recurring Question: How

does this inform early
childhood mathematics
with English learners?




1) Make sense of problems and persevere in
solving them*

2) Reason abstractly and quantitatively
3) Construct viable arguments and critique the
reasoning of others*

4) Model with mathematics*

5) Use appropriate tools strategically

6) Attend to precision*

7) Look for and make use of structure

8) Look for and express regularity in repeated
reasoning

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



What Does This Look Like in Early Childhood?
NCTM & NAEYC Position Statement

(X). NATIONA L OF I
m"’mmnaevc * Hopefully this isn’t new to you and it is

i LT o already informing early childhood

A joint positian of the mmalﬁsmmﬁidrﬁhmmn{ mgaﬂdmmmm
and the National Council of Teachers of Mathematics (NCTM)"

setting, children should experience efiective, research based curriculum and feacking practices. Such M M

e e S e b instruction

s 2 socisty, we are becoming more avware of the i of early experi ing to read and

S e e * Important to consider implications for ELs

rasouress. Teachers are eager to provide young children with good

professional preparation programs, education agencies, policymakers, and other partners must mobilize
the commitment and resources fo apply what we know, support teachers’ work, and generate sigmificant
progress in early childhood mathematics.
Recommendations
In high-guali ads 1d children, teacl and other key
profezsionals should
» enhance children’s natural interest in mathermatics and their disposition to use it to make sense of
themr physical and social worlds;
'b\nldmdnldmn vamngmpmsm mﬂwimgﬂmxfzml linguistic. and cultural L L3 L
i i T i Reflection/Discussion Prompt
. mmmwmmmmmmurmm‘s
‘cogmitive, linguistic, physical, and social-emotional development;
# use cumiculum and teachmg practices that strengthen children’ l:mb]m-suhmgmdmsxmin
well as and
ith

;%T;E%%méggﬁﬁ“m‘ * Which of these 10 recommendations

SR should be highlighted for ELs?
e T L * Where should we place emphasis when
A TR “promoting good beginnings” for ELs?

* provide resources necessary to overcome the barriers to young children’s mathematical proficiency at
the classroom, commmmity, institutional, and systen-wide levels.
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WiDA English Language Development

Standards

Standard 1: Social and Instructional Language
Standard 2: The Language of Language Arts
— Standard 3: The Language of Mathematics =~ ——

Standard 4; "w\e Language of Social Studies
Standar anguage of Science

English language learners communicate information, ideas, and concepts
necessary for academic success in the content area of mathematics.



http://www.wida.us
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WIDA Early English Language Development

_ Standards
Early Years:
25-45

Standard 1: Social and Emotional Language
Standard 2: The Language of Early Language
Development & Literacy

Standard 3: The Language of Mathematics
Standard 4: The Language of Social Studies
Standard 5: The Language of Science

Standard 6: The Language of Physical Development

www.wida.us
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wipa The Language of Mathematics
Defining Features (PreK-12)

Vocabulary:
everyday words
academic words

mathematics terms

( Word/Phrase
Level

|

|

/ Language Forms \

& Conventions:
language structures,
singular & plural nouns,
parts of speech, syntax

\ ( Sentence Level l/

\_

Linguistic Complexity:

extended & logically
connected utterances
of speech
(oral & written)

Discourse Level

Listening, Speaking, Reading, Writing

Modified by Galina (Halla) Jmourko from The Defining Features of the Academic Language in WIDA’s Standards, WIDA Consortium, Draft, 2011
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WfDA" The Language of Mathematics
Defining Features (Early Years: 2.5-4.5)

-

\_

Language Usage:
children’s developing sense
of semantics, syntax, &
pragmatics

~

)

-

Linguistic Complexity:
children’s variety &
length of utterances

\_

~

)

Listening & Speaking

)

Modified by Galina (Halla) Jmourko from The Performance Definitions of The WIDA Early English Language Development Standards, Ages 2.5-5.5, 2014 Edition



WIDA

Guiding Principles
f Language Development (LD)

First languages,
Cultures, Life
Experiences

Context

Language -
Content
Connection

w D u The Cornerstone of WIDA's Standards:
l A Guiding Principles of Language Development

1. Students' languages and cultures are valuahle resources to be tapped and incorparated into
schaoling
Escamilla & Hopevell (2010} Galdenberg & Coleman (2010}; Garcia (2005}, Fresman, Fresman, & Mercuri (2002)
Ganzslez, Mo, 8 Amani (2005); Scarcella {1990)
2. Students' home, school, and community experiences influence their language
development.
Micte (2008), Payne (2003]; Callier (1995}, Califormia State Department of E ducation (1 386)
3. Students draw on their metacognitive, metalinguistic, and metacultural awareness to
develop proficiency in additional languages
Claud, Genesee, & Hamayan (2009}, Bialystok (2007}, Chamat & O'Malley (1994]; Bialystok (19913, Cummins (1978)
4. Students' academic |anguage development in their native language facilitates their academic

language development in English. Conversely, students' academic language development in
English informs their academic language development in their native language
Escamilla 8 Hopewel (2010), Gatticb, Kz, 8 Emst-Slavit (2000) Tabors (2008); Espinosa (2009), August & Shanahan
(2008), Genesee, Linahaim-Leary, Saunders, & Christian (200€); Snow (2005); Genesee, Paradis, & C raga (2004), Agust
& Shanahen (2006}, Riches & Genesee (2008) Gatllisb (2003); Scrleppagrell & Caiambi (2002), Lindholm & Malina (2000)
Fardo 8 Tingero (1593)

Students learn language and culture through meaningful use and interaction

Brown (2007), Garcia 3 Hamayan, (2006], Garcia (2005); Kramsch (2003); DiazRico & Weed (1995); Hallday & Hasan
(1383), Daman (1567)

Students use language in functional and communicative ways that vary according to
context
Schleppegrell (2004); Halliday (1976); Finocchiaro & Brumfit (1983)

Students develop language proficiency in listening, speaking, reading, and writing
interdependently, but at different rates and in different ways
Gottlieb & Hamayan (2007); Spalsky (1989); Vygotsky (1962)

Aowdm/m

Students' development of academic language and academic content knowledge are
inter-related processes
Gibbons (2005); Collier & Thom as (2008); Gottlieb, Katz, & Emst-Slavit (2009); Echevarria, Vogt, & Short
(2008); Zwiers (2008); Gee (2007); Bailey (2007); Mahan (1986)

Students' development of social, instructional, and academic language, a complex and
long-term process, is the foundation for their success in school
Anstrom, et.al. (2010); Francis, Lesaux, Kieffer, & Rivera (2006); Bailey & Butler (2002); Cummins (1979)

0. Students' access to instructional tasks requiring complex thinking is enhanced when lingui

complexity and instructional support match their levels of language proficiency
Gottlieb, Katz, & Ernst-Slavit (2009); Gibbons (2009, 2002); Vygotsky (1962)

® 2010 Board of Regents of the University of Wisconsin System, on behalf of WIDA, wawwwida.us

Meaningful
Interaction

Listening, Speaking,
Reading, & Writing

Social, Instructional, &
Academic Language

Supports




wiDA Early Years Guiding Principles

of Language Development (LD)

WI DA Early Years Guiding Principles of Language Development

° [
Dual language learners are learning more than one language at the same time and adjust the use of their °
languages to different sociocultural contexts. (bcl, 2007; Bialystok, 2001; Comeas, Genesce, & Mendelson, 2007; Edelsky & Jilbert,
1985; Genesee, Boivin, & Nicoladis, 196; Genesee, Nicoladis, & Paradis, 1995; Green, Pefia, & Bedore, 2012) Y
Dual language learners learn language and culture through their experiences at home, in the community, and
in early care and education. (Bomstein, 2012; Castro, 2011; Cuéllar & Garcia, 2012; Gillanders, Castro, & Franco, 2014; Magruder,

Hayslip, Espinosa, & Matera, 2013; Reyes & Azuara, 2008; Sawyer, Scheffner Hammer, Cycyk, Lopez, Blair, Sandilos & Komaroff, 2016;
Scheele, Leseman, & Mayo, 2010; Smith, 2001; Tabors, 2008)

How do these documents affirm and

to be considered and incorporated into early care and education and into everyday routines and activities.
(Buysse, Castro, & Peisner-Feinberg, 2010; Castro, Espinosa, & Paez, 2011; Collins, 2010; Farver, Lonigan, Eppe, 2009; Garcia, 2005;
Gonzalez, Moll, & Amanti, 2005; Heng, 2011; Lugo-Neris, Jackson, & Goldstein, 2010; Michael-Luna, 2013; Michael-Luna, 2015; Naqvi,
McKeough, Thorne, & Pfitscher, 2012; Reyes, Da Silva, & Feller, 2016; Rowe & Fain, 2013)

L] L]
R e C h a | | enge vour a roac h es/practices in
development. (Montelongo, Hernandez, & Herter, 2011; Prieto, 2009; Restrepo, Castilla, Schwanenflugel, Neuharth Pritchett, Hamilton, &

Arboleda, 2010; Rodriguez, 2001; Schwartz, 2014; Simon-Cereijido & Gutierrez-Clellen, 2014)

N

»

»

w

Dual language learners follow different paths for language development than monolingual learners. (Andruski,

Casielles, & Geoff, 2014; Bialystok, 2007; Davidson, Raschke, & Pervez, 2010; De Houwer, Bornstein, & De Coster, 2006; Dickinson, °
McCabe, Clark-Chiarelli, & Wolf, 2014; Dodd, So, & Lam, 2008; Fabiano-Smith & Goldstein, 2010; Hammer, Miccio, & Wagstaff, 2003;
Hirata-Edds, 201 1; Maneva & Genesee, 2002; Nicoladis & Marchak, 2011; Nicoladis, Pika, & Marentette, 2009; Smithson, Paradis, & °

Nicoladis, 2014; Yelland, Pollard, & Mercuri, 1993)

B

Dual language learners follow unique paths of language development according to their exposure to and
opportunities for using their multiple languages. (Bamett, Yarosz, Thomas, Jung, & Blanco, 2007; DeHouwer, 2009; Genesee,

. [ . [
2001; Genesee, 2010; Gibson, Pefia, & Bedore, 2014; Hammer, Davison, Lawrence, & Miccio, 2009; Jones & Shue, 2013; King & Fogle,
203, Nicots 2003 o . 301 S Lesin, & iyo, 2010 Sl Gonaler 008 a - rl n CI p e S WI gl l I e yo l l r WO r‘

Dual language learners approach learning language in different ways, with each learner bringing a unique set
of attitudes, habits, and preferences for language use. (Baroody & Diamond, 2013; Chesterfield, Chesterfield, & Chavu 1982;
Chesterfield, Hayes-Latimer, Barrows & Chavez, 1983; McDermott, Rikoon, & Fantuzzo, 2014; Piker, 2013; Rikoon, McDermott,

Fantuzzo, 2012)

i ; ;
Dual language learners, like other children, develop language through play-based activities that invite rich I I I OVI I I g fo rwa rd H W I Iy

language interaction. (Bell, Greenfield, Bulotsky-Shearer, & Carter, 2016; Bodrova & Leong, 2007; Bulotsky-Shearer, Bell, Romero, &
Carter, 2012; Cohen, Kramer-Vida, Frye, & Andreou, 2014; Huerta & Riojas-Cortez, 2014; Konishi, 2007; Piker, 2013; Riojas-Cortez, 2000;
Riojas-Cortez, 2001)

=

=

©

Dual language learners are developing language and literacy at the same time that they are also developing
physically, cognitively, socially, and emotionally. (Barac, Bialystok, Castro, & Sanchez, 2014; Bialystok, 2009; Bialystok &

Martin, 2004; Halle, Whittaker, Zepeda, Rothenberg, Anderson, et 2, 2014; Jordan-DeCarbo & Galliford, 2001; Lee, 1996; Oades-Sese & Li,
2011; Okanda, Moriguchi, & ltakura, 2010; Vygotzky, 1986; Winsler, Burchinal, Tien, Peisner-Feinber, Espinos, et. al 2014; Winsler,
Fernyhough, & Montero, 2009; Winsler, Kim, & Richard, 2014; Yang, Yag, & Lust, 2011; Yazejian & Peisner-Feinberg, 2009)

0. Dual language learners® of social and iate academic language is a
complex and long-term process. (Alanis, 2013; Gort & Pontier, 2013; Gort, Pointer, & Sembiante, 2012; Hakuta, Butler, Goto, &
'Witt, 2000; Lewis, Sandilos, Hammer, Sawyer, & Méndez, 2016; Palmer, Martinez, Mateus, & Henderson; 2014; Scheffner Hammer, Hoff,
Uchikoshi, Gillanders, Castro, & Sandilos, 2014; Tsybina, Girolametto, Weitzman, & Greenberg, 2006; van Kleeck, 2014; Walsh, Sanchez, &
Burnham, 2016)

© Copyright 2017 Board of Regents of the University of Wisconsin System on behalf of WIDA.
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WI DA Early Years Guiding Principles of Language Development

Dual language learners are learning more than one language at the same time and adjust the use of their
languages to different sociocultural contexts. (bcl, 2007; Bialystok, 2001; Comeas, Genesce, & Mendelson, 2007; Edelsky & Jilbert,
1985; Genesee, Boivin, & Nicolads, 1996; Genesee, Nicolais, & Pardis, 1995 Grecn, Peni, & Bedors, 2012)

N

Dual language learners learn language and culture through their experiences at home, in the community, and
in early care and education. (Bomstein, 2012; Castro, 2011; Cuéllar & Garcia, 2012; Gillanders, Castro, & Franco, 2014; Magruder,
Hayslip, Espinosa, & Matera, 2013; Reyes & Azuara, 2008; Sawyer, Scheffner Hammer, Cycyk, Lopez, Blair, Sandilos & Komaroff, 2016;
Scheele, Leseman, & Mayo, 2010; Smith, 2001; Tabors, 2008)

»

‘The languages and language varieties used by dual language learners and their families are valuable resources
to be considered and incorporated into early care and education and into everyday routines and activities.
(Buysse, Castro, & Peisner-Feinberg, 2010; Castro, Espinosa, & Paez, 2011; Collins, 2010; Farver, Lonigan, Eppe, 2009; Garcia, 2005;
Gonzalez, Moll, & Amanti, 2005; Heng, 2011; Lugo-Neris, Jackson, & Goldstein, 2010; Michael-Luna, 2013; Michael-Luna, 2015; Naqvi,
McKeough, Thorne, & Pfitscher, 2012; Reyes, Da Silva, & Feller, 2016; Rowe & Fain, 2013)

»

Dual language learners benefit from continuous home language development at all levels of English language
development. (Montelongo, Hernandez, & Herter, 201 1; Prieto, 2009; Restrepo, Castilla, Schwanenflugel, Neuharth Pritchett, Hamilton, &
Aboleda, 2010; Rodriguez, 2001; Schwartz, 2014; Simon-Cereijido & Gutierrez-Clellen, 2014)

w

Dual language learners follow different paths for language development than monolingual learners. (Andruski,
Casielles, & Geoff, 2014; Bialystok, 2007; Davidson, Raschke, & Pervez, 2010; De Houwer, Bornstein, & De Coster, 2006; Dickinson,
McCabe, Clark-Chiarelli, & Wolf, 2014; Dodd, So, & Lam, 2008; Fabiano-Smith & Goldstein, 2010; Hammer, Miccio, & Wagstaff, 2003;
Hirata-Edds, 2011; Maneva & Genesee, 2002; Nicoladis & Marchak, 2011; Nicoladis, Pika, & Marentette, 2009; Smithson, Paradis, &
Nicoladis, 2014; Yelland, Pollard, & Mercuri, 1993)

B

Dual language learners follow unique paths of language development according to their exposure to and
opportunities for using their multiple languages. (Bamett, Yarosz, Thomas, Jung, & Blanco, 2007; DeHouwer, 2009; Genesee,
2001; Genesee, 2010; Gibson, Pefia, & Bedore, 2014; Hammer, Davison, Lawrence, & Miccio, 2009; Jones & Shue, 2013; King & Fogle,
2013; Nicoladis, 2002; Place & Hoff, 2011; Scheele, Leseman, & Mayo, 2010; Soltero-Gonzalez, 2008)

=

Dual language learners approach learning language in different ways, with each learner bringing a unique set
of attitudes, habits, and preferences for language use. (Baroody & Diamond, 2013; Chesterfield, Chesterfield, & Chavu 1982;
Chesterfield, Hayes-Latimer, Barrows & Chavez, 1983; McDermott, Rikoon, & Fantuzzo, 2014; Piker, 2013; Rikoon, McDermott,

Fantuzzo, 2012)

=

Dual language learners, like other children, develop language through play-based activities that invite rich
language interaction. (Bell, Greenfield, Bulotsky-Shearer, & Carter, 2016; Bodrova & Leong, 2007; Bulotsky-Shearer, Bell, Romero, &
Carter, 2012; Cohen, Kramer-Vida, Frye, & Andreou, 2014; Huerta & Riojas-Cortez, 2014; Konishi, 2007; Piker, 2013; Riojas-Cortez, 2000;
Riojas-Cortez, 2001)

©

Dual language learners are developing language and literacy at the same time that they are also developing
physically, cognitively, socially, and emotionally. (Barac, Bialystok, Castro, & Sanchez, 2014; Bialystok, 2009; Bialystok &
Martin, 2004; Halle, Whittaker, Zepeda, Rothenberg, Anderson, et al, 2014; Jordan-DeCarbo & Galliford, 2001; Lee, 1996; Oades-Sese & Li,
2011; Okandz, Moriguchi, & Itakura, 2010; Vygotzky, 1986; Winsler, Burchinal, Tien, Peisner-Feinber, Espinos, et. al., 2014; Winsler,
Femyhough, & Montero, 2009; Winsler, Kim, & Richard, 2014; Yang, Yag, & Lust, 2011; Yazejian & Peisner-Feinberg, 2009)

0. Dual language learners® of social and iate academic language is a
complex and long-term process. (Alanis, 2013; Gort & Pontier, 2013; Gort, Pointer, & Sembiante, 2012; Hakuta, Butler, Goto, &
'Witt, 2000; Lewis, Sandilos, Hammer, Sawyer, & Méndez, 2016; Palmer, Martinez, Mateus, & Henderson; 2014; Scheffner Hammer, Hoff,
Uchikoshi, Gillanders, Castro, & Sandilos, 201 sybina, Girolametto, Weitzman, & Greenberg, 2006; van Kleeck, 2014; Walsh, Sanchez, &
Burnham, 2016)

© Copyright 2017 Board of Regents of the University of Wisconsin System on behalf of WIDA.

Key Points:

Developmental considerations
Simultaneous learning of home language
(L1) AND of English as a new language (EN
Role of (L1), culture, and experiences as
valuable resources

Different language learning paths of L1 an
of ENL

Role of play and meaningful interaction



What Does Integrated Instruction Look Like?

Discourse in
Mathematics
Mathematics : : WIDA ELD

Education/CCSS Standards

Early
Childhood

Teach
Learn
Math : {u
ontent & Englis WIDA

NAEYC & NCTM Pedagogy Learners Early ELD

guage

Standards



WIDA

Guiding Principles
f Language Development (LD)

First languages,
Cultures, Life
Experiences

Context

Language -
Content
Connection

w D u The Cornerstone of WIDA's Standards:
l A Guiding Principles of Language Development

1. Students' languages and cultures are valuahle resources to be tapped and incorparated into
schaoling
Escamilla & Hopevell (2010} Galdenberg & Coleman (2010}; Garcia (2005}, Fresman, Fresman, & Mercuri (2002)
Ganzslez, Mo, 8 Amani (2005); Scarcella {1990)
2. Students' home, school, and community experiences influence their language
development.
Micte (2008), Payne (2003]; Callier (1995}, Califormia State Department of E ducation (1 386)
3. Students draw on their metacognitive, metalinguistic, and metacultural awareness to
develop proficiency in additional languages
Claud, Genesee, & Hamayan (2009}, Bialystok (2007}, Chamat & O'Malley (1994]; Bialystok (19913, Cummins (1978)
4. Students' academic |anguage development in their native language facilitates their academic

language development in English. Conversely, students' academic language development in
English informs their academic language development in their native language
Escamilla 8 Hopewel (2010), Gatticb, Kz, 8 Emst-Slavit (2000) Tabors (2008); Espinosa (2009), August & Shanahan
(2008), Genesee, Linahaim-Leary, Saunders, & Christian (200€); Snow (2005); Genesee, Paradis, & C raga (2004), Agust
& Shanahen (2006}, Riches & Genesee (2008) Gatllisb (2003); Scrleppagrell & Caiambi (2002), Lindholm & Malina (2000)
Fardo 8 Tingero (1593)

Students learn language and culture through meaningful use and interaction

Brown (2007), Garcia 3 Hamayan, (2006], Garcia (2005); Kramsch (2003); DiazRico & Weed (1995); Hallday & Hasan
(1383), Daman (1567)

Students use language in functional and communicative ways that vary according to
context
Schleppegrell (2004); Halliday (1976); Finocchiaro & Brumfit (1983)

Students develop language proficiency in listening, speaking, reading, and writing
interdependently, but at different rates and in different ways
Gottlieb & Hamayan (2007); Spalsky (1989); Vygotsky (1962)

Aowdm/m

Students' development of academic language and academic content knowledge are
inter-related processes
Gibbons (2005); Collier & Thom as (2008); Gottlieb, Katz, & Emst-Slavit (2009); Echevarria, Vogt, & Short
(2008); Zwiers (2008); Gee (2007); Bailey (2007); Mahan (1986)

Students' development of social, instructional, and academic language, a complex and
long-term process, is the foundation for their success in school
Anstrom, et.al. (2010); Francis, Lesaux, Kieffer, & Rivera (2006); Bailey & Butler (2002); Cummins (1979)

0. Students' access to instructional tasks requiring complex thinking is enhanced when lingui

complexity and instructional support match their levels of language proficiency
Gottlieb, Katz, & Ernst-Slavit (2009); Gibbons (2009, 2002); Vygotsky (1962)

® 2010 Board of Regents of the University of Wisconsin System, on behalf of WIDA, wawwwida.us

Meaningful
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Listening, Speaking,
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Integrated Approach to

Mathematics - Language Teaching and Learning

-

\

Addressing ELs’ areas of
needs in isolation

Limited opportunities to
practice language & math
skills

Limited professional
collaboration

T

-

Isolated
Approach

Exploring & applying
interrelated nature of math
& language learning
Building on teachers’
professional expertise
Increasing opportunities for

collaboration

Integrated
Approach:
Educator Level

\

J

Shared responsibility for ELs’
learning experiences in math

K Connecting to ELs’

backgrounds & experiences
Math sense-making through
language & non-linguistic
representations

Advancing language skills
through interaction with math
content & other students/

K adults

\

/

Integrated
Approach:
Student Level



Language Development Supports for ELLs to
Increase Comprehension and Communication

Environment
# Welcomingand stress-free # Integrateslearning centersand gamesina meaningful way
#& Respectul of linguisticand cultural diversity ® Providesopportunitiesto practice and refine receptive and productive
# Honors students background knowledge =kills in English asa new langua ge
# Sets clearand high expectations # Integratesmeaning and purposeful ta sksfactiviiesthat:
# Includesroutinesand norms ©  Areaccecsible by all studentsthrough muldple entry points
& I=thinking-focused vs.answer-zeeking o  Are relevant to smmdents livesand cultural experiences
# Offersmultiple modaliiesto engage in contentlearmingand to =1 Build on prior mathematical leaming
demonsoate undersmnding =] Demonstrate high cognitive demand
# Includes explicit insoucton of specificlanguage margets =1 Cffer multdple shategies for solutons
# Providesparticipation technigquesto include all learmers &  Allow fora language learning experience in addition to content
Sensory Supports® Graphic Supports™® Interactive Supp orts* Verbal and Textual Supports
= Real-life objects (realia) or & Graphs & Inaivhole group & Laheling
concrete ohjects & Charts ® Ina small group ® Stndents nativelanguage
& Physicalmodel= & Timelines & Witha partmer such as Twn-and- & Modeling
® Manipulatives # HNumberlines Tall # Repetitions
& Picturec& photogrmaphs ® Graphicorganizers ® Inpairsasa group (first tvo & Parvaphrmasing
& Visual representations or #& Graphing paper pairs work independently, then & Summari=ing
models such as diagrmams or they form a group of four] # Guiding guestions
drawings & Intriads ® Clarifying gquestions
& Videos&films & Cooperatvelearning shuctures & Probing questHons
# TMNewspapersorma gasines such a s Thini-Pair-Share # Leveled questions suchas Wha t?
- Gestures & Interactvewehsites or sofbvare When? Where! How?! Whay?
= Physicalmovements & Witha mentoror coach Guestoning prompts & cues
® Music & songs Word Banks

Sentence s@Arters

Sentence frames

LDiscussion frames

Talk moves incduding Wait Nme




Exploration of Instructional Tools

Cubing Game Three-Way Tie

My Problem Solution Space

P




Cubing Game:
Looking at a Concept from
Different Perspectives

PERIMETER £ AREA
EEN=E=]

DeSCI'i be Area = Perimeter =
20 cm®

Define

Compare
Contrast

18 cm

Connect/Associate



Three Way Tie

s Investigate And Prove The Connect

ions!

7

Let

5
AN

COTRS

COOY

V(o]

5%

oD
G ) N

Mhe

o Loy,

DO
e

L,

R

Y

Name:



2x2 or 3x3 Sentence Builders

k. rction Numerator

Mecimal

Denominator %
Fra-tion

Convert Number 1'’he Whole




2X2 or 3x3 Sentence Builders

We are Iearnlng about 91
Here are the words | know and use when | talk about __ ﬁm(—f%ﬁ’. Ch’h&%a.‘:":f

| can use these words to create at least 3 different sentences.

IThCL Cule any the e0e gm_d_‘ﬁﬁiﬂﬂf’_wéa

'_JEE ggaae hae  Fup e and_the Cube 4)(

2The dube ofl8dhe. [oNe AL e
e br’ﬂffﬁﬂ,hfe. I 0uhe  ofid  sore
ale 3 4 "Meng gnd 6{“@1{3{{

3. he (.'m'_w, Ald  Yhe pAube  ole

Yz Sorme  broaués Hoeo [Ove hog

5&2§> a)g Q,,L,& @gm, hmg o
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My Problem-Solution Space

Name:

Date:

[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 madel tarepresent the problem

and the solution.

@ Galina {Halla} Jmourko, ESOL Coach, PGCPS; Rvsd 2015

¢ Use numbersta solve the problem.

Write vour answerin complete sentences,
Use specific information or examples from the problem to support vour answer,
Apply what you know mathem atically to make a convincing argument about your

solutiarn.

OO




Problem - Solution Space




Tracking Classroom Implementation:
Teacher Journaling

Reflfecring on Teaching Praciices Teachrer:
Rationale

Math Sirengths/Challenoes: ‘ Language Strengthy Challenoes: ‘ FPartic ipation/Actitwd es/Iviotivation:
Teaching Observations and Impacts
Practices Students | Adtitudes/F eelings/ VI otiv ati on
P frcrr ¥ » T rsoticed tficd ey stridderst (5) T notéiced (ficak ey stride iy

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

Commimtication

(Created by Galina (Halla) Jmourko, ESOL, Teacher Coach, PGCEF3)




* 1) Make sense of problems and persevere in
solving them*

2) Reason abstractly and quantitatively

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

* 4) Model with mathematics*

5) Use appropriate tools strategically

* 6) Attend to precision*

7) Look for and make use of structure

8) Look for and express regularity in repeated
reasoning

a

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



Instructional Tools: Take-Aways

* Have explicit language focus (vocabulary, sentences) AND support
development of mathematical ideas

* Integrate multiple ways to support language and mathematics learning
(visual, graphic, interactive)

» Offer ways to differentiate support for ELs of varying language skills (word
level, sentence level, discourse level)

» Offer multiple ways for formative assessments (language AND mathematics)
* Create opportunities to practice CC Mathematical Practices AND L/S/R/W
NOTE: Because these are “non-traditional” ways of engaging
students in mathematics, it is important to strategically coordinate
the use of Tools with appropriate mathematical Tasks.




What Does It Look Like in the Early
Childhood Classroom with Young ELs?

Instructional Tools That Promote
Mathematics and Language Learning

Cubing Game 2 x 2 Sentence Builders

L
Bl

Three-Way Tie Problem-Solution Space

Considering NAEYC, NCTM, & WIDA, reflect on the
following questions:

1.

How might these instructional tools - that
promote mathematics and language integration
and foster literacy and discourse - look in the early
childhood classroom?

What specific modifications might be necessary to
support young ELs in the early childhood
classroom?

What early childhood classroom experiences
would prepare ELs for the type of integrated
elementary instruction we have described?




Mathematics - English Learners - Early Childhood
Our Take-Aways

Language-Rich Environment

* Teachers’ attention to students’ receptive understanding

* Teachers’ attention to nonverbal cues of students’ thinking

* Some explicit instruction targeting specific language features
Integrating Mathematics into Activities and Play

* Not always “Math Block”
Context and Shared Experiences

e Literature, play, manipulatives, classroom routines, school events
Developmentally Appropriate Instructional Tools

* Reading/Writing — Representing/Modeling (not just numbers)

* Translation/Cognates — Concept Attainment




Questions for the
Early Childhood Community

Big Ideas of Early Mathematics with English Learners:

1. What do teachers of young English learners need to know?

7. What actions do teachers of young English learners need to
undertake when teaching mathematics?

3. What professional development structures need to be put
in place to support teachers of young English learners?




Big Ideas of
Early
Mathematics

What Teachers

Resources

TODOS-math.org

NCTM:
Mathematics for ALL
* Principles to Actions

The F IM(h(‘IIh rativ
Erikson Institute

of Young Children Need to Know

e Access and Equity: Promoting High Quality Mathematics

* Beyond Good Teaching

THE COMMON CORE
STATE STANDARDS

in Mathematics
FOR ENGLISH LANGUAGE LEARNERS

* Eyes on Math ieEeSon
W¢K

TESOL | e

Grades K-8

ELHAM KAZEMI & ALLISON HINTZ

Debra Coggim

Eyeson Math




THANK YOU!

Feel free to contact us for more information, resources, etc.

Galina (Halla) Jmourko: jmourko@pgcps.org
Rodrigo Gutiérrez: rodrigog@math.arizona.edu

W Twitter: @hallajmourko
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