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Agenda

 Seeing the Language and Background Knowledge 
Demands in Mathematics Talk, Text, Tests

 Frontloading Strategies
 Language
 Content

 Lesson Framing Strategies
 Interaction/Practice/Language Use Strategies
 Providing Feedback to Learners:  What and How to 

Provide Language Correction
 Resources for Math Teachers of ELLs



Watch and Listen

Click here to watch

https://stream.nyu.edu/media/Watch+and+listen/1_y25f57v4


What do you think you are to do?

Look at the 
Problem.  
Tell Your 
Partner 

What You 
Think It’s 
Asking



Let’s Go Back and Watch, then
Discuss:

Did you learn any math?

How did you capture what to do?
(Did visuals help, Did her body language 
help?  Did watching other students help?)

What were you able to do with the print?

How was her rate of speech?

Did you learn any Chinese to help you with 
other problems you may see on tests?



How Much Did You Capture of the Chinese?

In America, Americans use 
dollars, while in Venezuela, 
Venezuelans use Bolivar(s).  
Last year, when Elena went to 
Venezuela to visit her 
grandparents, one dollar 
equaled 1,432 Bolivar(s).  
Elena spent 42 dollars on 
buying gift(s).  How many 
(much) Bolivars did she spend?



What affects performance when working 
in an L2?

--new orthography/writing system to learn to 
decode

--word knowledge
--rate of speech; redundancy; recycling of terms
--length of the interaction
--scaffolds provided by the teacher
--willingness to keep working despite not 

understanding most of what is going on
--success with what you are doing
--level of frustration/anxiety
--prior subject matter knowledge



Adapting Teacher 
Discourse

Slow down
Enunciate (without exaggerating)
Simplify; Be Consistent
Limit contractions, pronouns, idioms
Recycle important information (and terms)

http://creative.gettyimages.com/source/search/ImageEnlarge.aspx?MasterID=AA041360&s=ImageDetailSearchState|3|5|0|15|2|1|0|0|1|13|60|22.23.24|2|0|%22teacher%22||1|0&pk=6
http://creative.gettyimages.com/source/search/ImageEnlarge.aspx?MasterID=AA041360&s=ImageDetailSearchState|3|5|0|15|2|1|0|0|1|13|60|22.23.24|2|0|%22teacher%22||1|0&pk=6


Enhance Your Words

Use Gestures
Use Visuals and Graphics
Demonstrate Your Words
Be Dramatic



Provide Clear Directions

• SAY

• WRITE

• SHOW


[image: image1.wmf]QuickTime™ and a


TIFF (LZW) decompressor


are needed to see this picture.






Other EL Student-Friendly Supports

 Be sure the student knows your name
 Establish routines so students know what to expect
 Face the class when speaking
 Avoid slang and explain idioms
 Write legibly; create clear diagrams/visuals
 Repeat important information
 Allow students to audio record lessons
 Provide plenty of wait time
 Post procedures and schedules



In Your 
Handouts:  

5 Principles 
of Teaching 

ELLs



5 Principles of Teaching ELLs

Identify Language Targets and Content Objectives

Frontload the Lesson/Building Background 
Knowledge

Provide Comprehensible Input

Enabling Language Production/Extending Language

Assessment of Language and Content Objectives







Comprehensible 
Input

Interaction and 
Practice

Interaction and 

Feedback and 
Expansion of 

Language 
Repertoire

Language Learning Cycle



Planning Language and Content Objectives

 Content-specific 
Vocabulary

 General Academic 
Vocabulary

 Structures (grammar)

 Knowledge

 Skills

Language Content

From NYS 
Standards; 
NYC 
Curriculum



Seeing the Language and 
Background Knowledge Demands 
in Math Talk, Text, Tests

“If only they understood the question, they 
could answer it.  They know the content, 
they just don’t know enough English.”



1. Content-Specific Vocabulary
2. General Academic Vocabulary

Vocabulary Targets:



Systematically Teach 
Core Math 
Vocabulary



Use a List

Progress Monitor

Give Credit for 
Vocabulary 

Learning





Source:   http://sde.state.ok.us/curriculum/BAV.pdf
and Marzano, R. J. (2004). Building background knowledge for academic achievement: Research on 

what works in schools. Alexandria, VA: Association for Supervision and Curriculum Development.

http://sde.state.ok.us/curriculum/BAV.pdf


Choosing Academic Vocabulary that 
appears frequently in academic texts

Use the Academic 
Vocabulary 
List!(AVL, Gardner)



Academic Vocabulary List

http://www.ac
ademicvocab
ulary.info/sam
ples/families.p
df

Link to an Established 
Academic Vocabulary 

List!

http://www.ac

Teach words in word 
families; in semantic 

networks

http://www.academicvocabulary.info/samples/families.pdf


A Sample Lesson







Choose some vocabulary targets 
(8-10 terms to really give a workout):

 Proof

 Theorem

 Prove/Proof

 Vertical

 Angle

 Equal measure

 Alternate 
interior angles

 Corresponding 
Angles

 Transversal

 Triangle

 (x + y sum
to….(sum as 
verb)

 Vertex

 Draw and Label

 Write out (write 
out your proof)

 Circumference

 Protractor

 Perpendicular

 State (Statement) 153

 Diagram638

 Supplement (supplementary)751

 Intersect 1325

 Auxiliary1457

 Parallel565

 Conjecture1408

 Justify 394

 Converse912

 Construct 268

 Demonstrate 199

Content Specific Vocabulary
AVL Words; Cross-Disciplinary 
Academic Terms



Teach 8-10 vocabulary words well in 
every “unit”

 Choose key AVL words that come 
up a lot in the unit

 Select 2-3 of these for each unit

 Make sure that you teach these 
words as part of a word family; 
teach at least 3 words from the 
family so kids get experience with 
different forms of the same word

 Make sure to give practice to 
these words as much as the 
content words

 Do not teach words students will 
understand from reading the 
text (words that are clear from 
the context; words that are 
glossed in the text)

 If the word has a cognate 
students know, skip it

 Make sure to choose different 
types of words:  not just nouns 
but verbs, adjectives, adverbs

 Not just words but also “lexical 
bundles”

Cross-disciplinary words from the 
Academic Vocabulary List Key Content Words



Forms of a word; Word endings 
(-al; -ment, -tion, -ing, -ary )

 Mathematical
 Transversal
 Statement
 Explanation
 Information
 Corresponding
 Passing
 Supplementary
 Necessary



mathematics mathematical-al
state -ment statement



Helping Students 
with Process 

Words
(Communicative 

Functions)





Prepositions:

e.g. In the diagram to the 
right….

Find four solutions to the 
equation (X2 – 9) (x3 - 8) = 0

How vertical angles and 
alternate interior angles are 
equal in measure to prove….

What is the degree of your 
polynomial?

Can you find a rule that 
relates the multiplicities of the 
zeros to the degree of the 
polynomial function?



Lexical 
bundles/Phr
ases/
Transitions:





The Demands of Mathematics
Write two functions using the expressions 
on each side of the equation 6+1 = (x +7)2.
Graph the functions.

Add whole numbers and add fractions.  
Compare with the estimate.  You can also 
find the sum using a model.

In the shopping mall giveaway, each store 
represents an outcome.  If you want to 
pick a food store, the 25 food stores are 
favorable outcomes.  If each outcome has 
an equal chance of happening, you can 
find theoretical probability using this 
formula.

Lexical bundles: you can use a formula 
to find the area of a square or the volume 

of a cube.

Paul Quaglio, University of  NY at Cortland
quagliop@cortland.edu



What features do you see in the text below?

Consider the polynomial function Qx=x6-
3x5+4x3-12x2+x-3.

a) Divide Q by the divisor (x-3) and 
rewrite in the form Q(x)=(divisor) 
(quotient) + remainder.

b) Evaluate Q(3). 

In the diagram to the right, if you are 
given that AB ll CD, how can you use 
your knowledge of how vertical 
angles and alternate interior angles 
are equal in measure to prove that 
x=w?

 Imperatives (commands)
 Private verb (think, 

consider)
 WH questions
 Prepositions
 Prediction modals
 Time adverbials
 Subordination (conditions)
 WH or that clauses
 Second person pronoun 

(you)

AB CD



Mathematics Discourse Features

 conceptually packed.
 high-density of important words.
 require up-and-down as well as left-to-right eye 

movements.
 require reading-rate adjustment.
 require multiple readings.
 use numerous symbolic devices.
 contain a great deal of technical language with 

precise meaning.



Cross-Cultural 
Differences in 
Notation and 
Operations



For Your Reference



Planning Your Language Objectives

Language Functions
 Kinds of communicative tasks 

students must accomplish 
(name, tell, compare, 
describe, explain, apologize, 
insult, request)

Language Style
 Formal vs. informal/casual
 Social vs. academic
 Colloquial Language 

(idioms; common similes, 
metaphors)

Language Form
 Sounds of Language
 Form of words (nouns, pronouns, 

verbs, adjectives, adverbs)
 Structure of sentences; sentence 

patterns
 Length, Complexity of Sentences
 Connectors; Cohesive ties

Language Content & Use

 Semantics (vocabulary; phrasing; tone)

 Pragmatics (intended meanings; language 
as used in different contexts)



Suggested Language Objectives:

Language Functions
 Kinds of 

communicative tasks 
students must 
accomplish:
Draw and label,
 find, 
 consider, 
 compare, 
 determine, 
 explain, 
 state, etc.

Language Forms

 Sounds of Language (th in 
theorem, v in vertex)

 Parts of Speech 
(prepositions, commands, 
comparative/ superlative 
adjectives)

 Sentence Patterns (clauses, 
modals (could, may), 
possibility—if…then, 
given….)

 Length, Complexity of 
Sentences



FunctionsCommon communication in 
mathematics classrooms

 discussing ideas and asking questions, 
 summarizing instructional key ideas or defining a term
 following and giving instructions, 
 recounting how a problem was solved, 
 explaining thinking/reasoning aloud, 
 giving reasons for a response, 
 showing problem solving steps to display knowledge on 

tests
 describing procedures to follow

Make Sentence Frames for These Functions



Frontloading Strategies:  
Teaching Background Knowledge 
and Key Vocabulary



Background Knowledge/Life Experience  
Demands:  Algebra 1 Regents

1) Joy wants to buy strawberries and raspberries to bring to a party. 
Strawberries cost $1.60 per pound and raspberries cost $1.75 per pound. If 
she only has $10 to spend on berries, which inequality represents the situation 
where she buys x pounds of strawberries and y pounds of raspberries? 

(1) 1.60x + 1.75y < 10 

(3) 1.75x + 1.60y < 10 

(2) 1.60x + 1.75y > 10 

(4) 1.75x + 1.60y > 10 

2) On the main floor of the Kodak Hall at the Eastman Theater, the number of 
seats per row increases at a constant rate. Steven counts 31 seats in row 3 and 
37 seats in row 6. How many seats are there in row 20? 

(1) 65 (3) 69 (2) 67 (4) 71

2) On the main floor of the Kodak Hall at the Eastman Theater, the number of 

Write down 
potentially unknown 
experiences as I read 

the problem



3) Which situation is not a linear function? 
(1) A gym charges a membership fee of $10.00 down and $10.00 per month.
(2) A cab company charges $2.50 initially and $3.00 per mile. 
(3) A restaurant employee earns $12.50 per hour. 
(4) A $12,000 car depreciates 15% per year. 

4) The amount Mike gets paid weekly can be represented by the expression 
2.50a + 290, where a is the number of cell phone accessories he sells that 
week. What is the constant term in this expression and what does it represent? 
(1) 2.50a, the amount he is guaranteed to be paid each week 
(2) 2.50a, the amount he earns when he sells a accessories 
(3) 290, the amount he is guaranteed to be paid each week 
(4) 290, the amount he earns when he sells a accessories  

5) There are two parking garages in Beacon Falls. Garage A charges $7.00 to 
park for the first 2 hours, and each additional hour costs $3.00. Garage B 
charges $3.25 per hour to park. 

When a person parks for at least 2 hours, write equations to model the cost of 
parking for a total of x hours in Garage A and Garage B. 



Things ELLs may not have experience 
with:
 American names (Joy, Steven, Mike, Dylan)
 Foods common in US (strawberries, raspberries)
 Activities common in US (parties, gym memberships, 

cabs, parking garages; buying&selling cell phone 
accessories, campgrounds)

 Measurement/Monetary systems in US (pounds, 
miles, currency and coins)

 Places (Kodak Hall at the Eastman Theater)
 How public spaces are organized (seats in rows)
 Ways we value merchandise (automobile 

depreciation).



How to Help ELLs over cultural and 
linguistic hurdles:

 Make sure they know about pounds (lbs.), dimes, 
quarters, feet, cubic feet, miles

 Help recognize names of people (capitalized in 
sentences doesn’t matter if male or female (but they may 
get a clue in the sentence if it says “he”/”she”)

 Teach symbols like $, % ≥ ≤ and the words for these 
(e.g. dollars, percent…) as items may contain symbols or 
words

 Make sure they capture/look for negation (is NOT)
 Teach lexical bundles like “at least”, “for a total of”, 

“If….only”, “must be true”, “to the nearest tenth”, 
“approximate value”



More things you can help with:

 Capturing the meaning of prepositions common in math:  
inside, of, in, into, for, on, at, per

 Practice deciphering the meaning of “if” clauses
 Help with infinitives: to be paid (e.g. (wants to be paid, to 

bring, to spend
 Help with the command words in problems:  Justify, state, 

explain, determine, display, represent, show, model, write…
 Make sure they capture comparatives and superlatives 

(greater, greatest)
 Help them capture verbs of possibility (modals): must be, 

can be



Offer 
Templates 

Students Can 
Use 



Connect to and Assess 
Prior Knowledge—Ask:

 What do you see in the lesson that might be 
unfamiliar to your ELLs? 

 What prior knowledge is needed to understand 
this lesson? (concepts upon which the lesson 
depends?)



Survey Student 
Prior Learning

Do quick 
assessments (quick 
writes, exit slips in 
L1 or L2)

Review student 
records to see 
what math courses 
they have had



http://www.edugains.ca/news
ite/ell/index.html

Ontario Ministry of 
Education

http://www.edugains.ca/newsite/ell/index.html


In order to choose 8-10 terms to really give 
a workout (see next slide):

 Proof

 Theorem

 Prove/Proof

 Vertical

 Angle

 Equal measure

 Alternate 
interior angles

 Corresponding 
Angles

 Transversal

 Triangle

 (x + y sum
to….(sum as 
verb)

 Vertex

 Draw and Label

 Write out (write 
out your proof)

 Circumference

 Protractor

 Perpendicular

 State (Statement) 153

 Diagram638

 Supplement (supplementary)751

 Intersect 1325

 Auxiliary1457

 Parallel565

 Conjecture1408

 Justify 394

 Converse912

 Construct 268

 Demonstrate 199

Content Specific Vocabulary
AVL Words; Cross-Disciplinary 
Academic Terms



Find Out What Key Terms Students Know:

Place 
“candidate” 
words in 
first row

Have 
students 
complete 
before you 
start the 
unit

Use L1 or L2



Relevant Vocabulary Terms
In the definitions below, the symbol R stands for the set of real numbers.
FUNCTION: A function is a correspondence between two sets, X and Y, in which each 
element of X is assigned to one and only one element of Y.  
The set X in the definition above is called the domain of the function.  The range (or 
image) of the function is the subset of Y, denoted f(X), that is defined by the following 
property:  y is an element of f(X) if and only if there is an x in X such that f(x)=y.
If fx=x2 where x can be any real number, then the domain is all real numbers (denoted 
R), and the range is the set of nonnegative real numbers.
POLYNOMIAL FUNCTION: Given a polynomial expression in one variable, a polynomial 
function in one variable is a function f: R→R such that for each real number x in the 
domain, f(x) is the value found by substituting the number x into all instances of the 
variable symbol in the polynomial expression and evaluating.  
It can be shown that if a function f: R→R is a polynomial function, then there is some non-
negative integer n and collection of real numbers a0, a1, a2,… , an with an≠0 such that 
the function satisfies the equation
fx=anxn+an-1xn-1+…+a1x+a0,
for every real number x in the domain, which is called the standard form of the 
polynomial function.  The function 
fx=3x3+4x2+4x+7, where x can be any real number, is an example of a function 
written in standard form.

stands for the set of real numbers.

Algebra 2, Lesson 11

Help ELLs with 
Complex 

Definitions that 
Are Hard to 

Process

is assigned to one and only one element of Y.  
in the definition above is called the domain of the function.  The range (or 

of the function is the subset of Y, denoted Y, denoted Y f(X), that is defined by the following 
if and only if there is an x in X such that f(x)=y.

can be any real number, then the domain is all real numbers (denoted 
), and the range is the set of nonnegative real numbers.

Given a polynomial expression in one variable, a polynomial 
is a function f: R→R such that for each real number x in the 

is the value found by substituting the number x into all instances of the 
variable symbol in the polynomial expression and evaluating.  

f: R→R is a polynomial function, then there is some non-
and collection of real numbers a0 such that 

0,
in the domain, which is called the 

can be any real number, is an example of a function 

is the value found by substituting the number x into all instances of the 
variable symbol in the polynomial expression and evaluating.  

is a polynomial function, then there is some non
a0 such that 

in the domain, which is called the 

can be any real number, is an example of a function 

variable symbol in the polynomial expression and evaluating.  

can be any real number, is an example of a function can be any real number, is an example of a function 

Help ELLs with 
Complex 

Definitions that 
Are Hard to 

Process



DEGREE OF A POLYNOMIAL FUNCTION: The degree of a polynomial function is the 
degree of the polynomial expression used to define the polynomial function.  
The degree of fx=8x3+4x2+7x+6 is 3, but the degree of gx=x+12-x-12 is 1
because when g is put into standard form, it is gx=4x.
CONSTANT FUNCTION:  A constant function is a polynomial function of degree 0.  A 
constant function is of the form 
fx=c, for a constant c.
LINEAR FUNCTION: A linear function is a polynomial function of degree 1.  A linear 
function is of the form fx=ax+b, for constants a and b with a≠0.
QUADRATIC FUNCTION: A quadratic function is a polynomial function of degree 2.  A 
quadratic function is in standard form if it is written in the form fx=ax2+bx+c, for 
constants a, b, c with a≠0 and any real number x.  
CUBIC FUNCTION: A cubic function is a polynomial function of degree 3.  A cubic 
function is of the form 
fx=ax3+bx2+cx+d, for constants a, b, c,d with a≠0.
ZEROS OR ROOTS OF A FUNCTION: A zero (or root) of a function f: R→R is a number x
of the domain such that 
f(x)=0.  A zero of a function is an element in the solution set of the equation f(x)=0. 



Polynomial function

Linear function

theorem







Word Bank Cards; 
Cognate Glossaries

https://velazquezpress.com/products/item
/velazquez-spanish-and-english-glossary-
mathematics-classroom

https://velazquezpress.com/products/item/velazquez-spanish-and-english-glossary-mathematics-classroom




Lesson Framing Strategies



In this lesson 
we will learn 
about:

• Proofs

• Theorems about 
Angles and Lines

• How theorems can be 
used as facts in proofs 
of other theorems



T-Chart with notations 
or drawings

Constant function (Degree 0)

Linear function (Degree 1)

Quadratic function (Degree 2)

Cubic function (Degree 
3)

TERM & POLYNOMIAL FUNCTIONEquation



Provide Concept Organizers to 
Complete as the Lesson Progresses

Charts or Tables
Diagrams 
 (Partially Completed) Content Outlines
 T charts or Cornell Notes (2-column notes)
Cumulative Summaries
Daily Previews
 Focus Question—Cycle Back to Answer



Charts and 
Diagrams





Interaction/Practice/Language 
Use Strategies





Practicing Language While Deepening 
Content Learning 

 Help students use the 
core vocabulary you 
planned for the unit

 Make sure to extend 
students speaking 
ability:  length and 
complexity

 Give sentence frames 
and starters

 Show diagrams, equations 
that students have to 
explain to a partner

 Give charts, diagrams, 
visuals for students to 
complete (We do, then I do)

 Practice multiple choice 
items in quizzes and share 
responses; discuss why 
certain answers are the 
correct ones

Language Activities that Allow Students to Deepen 
Content Knowledge while Using Language



Sentence Frames

Sentence frames. The following samples can be 
posted as a scaffold as students learn and practice 
their reasoning and oral participation skills.
 I think , because …….
 I predict , because ……..
 I claim ; my evidence is …….
 I agree with that …….
 My idea is similar/related to NAME’s idea…….



Sentence Frames

 I learned/discovered/heard that ……..
 <Name> explained to me……..
 <Name> shared with me……..
 We decided/agreed that ……..
 Our group sees it differently, because …..
 We have different observations/results. Some of us 

found that………
 One group member thinks that ……..
 We had a different approach/idea/solution/answer .





Cooperative Learning/TPTs

 Assign groups/pairs
 If a Group; Assign roles within 

the groups
 Assign the task
 Provide appropriate amount of 

scaffolding
 Intervene to ensure full 

participation
 Keep students on track



Speaking Activities

• Reporting back
• Inside-Outside Circle
• Numbered Heads
• Snowball Questions



Cooperative Structures

 Numbered Heads Together
 Students huddle to make sure all can 

respond, a number is called, the student 
with that number responds.
 Paired Heads Together:  Students in pairs 

huddle to make sure they both can respond, an 
“A” or “B” is called, the student with that letter 
responds.



Plan an Inside-Outside Circle for 
Our Unit to Give Students Practice



Snowball Technique

The Snowball cooperative learning strategy is a dynamic activity that allows 
the students to move around the classroom making use of their social and 
mastery skills. In this activity half of the students receive the questions on a 
colored sheet of paper and the other half of the students receive the answers 
on a different colored sheet of paper. 
The students who have the same colored sheet of paper line up side by side 
and an imaginary line is drawn between the two groups of students. Once 
everyone is in line the teacher will ask the students to wad up their piece of 
paper and throw it across the imaginary line to the other side. The students 
then pick up one “snowball” and collaborate with others to find either their 
part of the question or the answer. 
For example if the students were working on their multiplication facts the 
question would be a math problem and the answer would be a number. The 
students would then go around the classroom communicating with the other 
students until they find their match. You could also use this strategy to focus on 
vocabulary, review for a test, or match history events to their dates. 



Providing Feedback to Learners:  
What and How to Provide 
Language Correction



Rules in Providing Feedback:

 Don’t just make incidental corrections; Show the student 
how English works or provide practice

 Include the whole class in the practice activity
 Use Form-focused correction (FFI)—show one thing 

you are noticing the students are doing (e.g. third 
person singular in present tense—leaving off the “s”—
it go vs. it goes; not using have/has correctly); Keep on 
it till the production changes, help students self-edit for 
things you have taught them about English

 Choose pronunciation errors that disturb meaning 
(substraction instead of subtraction; yust-ify vs. justify)



Resources for Math Teachers of ELLs



Effective 
Strategies for 

Teaching 
Mathematics 

Content to English 
Learners

CABE Conference 
March, 2008











Compiled and Presented by
Carol Cronk, Inland Counties Mathematics Project

carol_cronk@sbcss.k12.ca.us
Susie W. Hakansson, California Mathematics Project

shakans@ucla.edu
Judith E. Jacobs, San Gabriel Valley Mathematics Project

jejacobs@csupomona.edu
Deandrea Murrey, CSU Dominguez Hills Mathematics Project

dmurrey@csudh.edu
Rafaela Santa Cruz, San Diego Mathematics Project

rsantacruz@mail.sdsu.edu
California Mathematics Project

http://www.cmpso.org



A Model 
Algebra 
Lesson 

with ELLs
(6:30)

Focus:  How does she get the student to 
understand the problem? (what scaffolds does 
she provide?)
How does she give the students practice with 
language?

Click to watch

https://stream.nyu.edu/media/Model+Algebra+Lesson+with+ELLs/1_t1shq8jt


Online PD for 
Teachers of ELLs

https://teachnkidsle
arn.com/u_course_c
at/english-
language-learners-
ell/

https://teachnkidslearn.com/u_course_cat/english-language-learners-ell/










Nancy Cloud, Ed.D. Professor Emerita, Rhode 
Island College,
nancycloud2@gmail.com

Thank You!
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