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(Brenner 1998). They do not have op-
portunities to use and experiment with 
language, particularly the specialized 
language of mathematics. Typically, 
teachers use low-level questions that 
only require simplistic language when 
presenting lessons to ELLs (Kramsch 
1998, 2002). Needless to say, these 
classroom practices hinder ELLs’ 
learning of mathematics. 

PRoMote PaRticiPation
How can mathematics teachers en-
hance curriculum materials for ELLs 
who are in their mainstream class-
rooms? Kathryn Chval has worked 
with teachers to design lessons that 
incorporate research-based strategies 
for ELLs (see fig. 1). At times, these 
recommendations seemed overwhelm-
ing, and teachers often felt tempted to 
try just a few simple strategies, such 
as displaying pictures on the SMART 
Board™. This article describes a four-
part process that teachers used to plan 
lessons and make enhancements while 
incorporating research about teaching 
math to ELLs. We share examples 
from research to illustrate these four 
parts. The research-based strategies 
within each example are highlighted 
to illustrate how such research can be 
turned into practice. Although we dis-
cuss the four components separately, 
they need to be enacted in relation to 

A middle school mathematics teacher 
taught native English speakers for 
the first fifteen years of her career. 
As immigrants from other countries 
moved into the community and student 
demographics began to change, she 
realized that she was not prepared to 
teach mathematics to students who 
were English language learners (ELLs). 
The demands that she faced are not 
unique. The recent growth of the ELL 
population in the United States has 
challenged teachers to identify effective 
strategies to meet the needs of ELL 
students and their families. 

Recent curriculum and instruc-
tional recommendations emphasize 
language-rich environments, cogni-
tively demanding mathematics tasks 
for all students, and multiple modes of 
communication (e.g., written, verbal, 
gestures, and pictorial) (NCTM 2000; 
Steinbring, Bartolini Bussi, and Sier-
pinska 1998). In addition, researchers 
in bilingual education argue that the 
development of English as a second 
language in school can be better 
achieved when students use it while 
working to understand one another’s 
meanings during discussions or while 
solving problems (Mohan 1990; Mo-
han and Slater 2005). 

Unfortunately, linguistic minori-
ties in the United States too often sit 
silently in mathematics classrooms 
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one another.  Furthermore, this four-
step process is challenging, complex, 
and takes time to learn. The ability 
to implement these components will 
evolve over time and through experi-
ence. 

1. suPPoRt the develoPMent 
of MatheMatics
When Chval began her work with the 
teachers, they assumed that she would 
focus on helping ELLs learn English 
so that they could learn mathemat-

ics. Instead, the work focused on 
this question, which was posed to 
the teachers: What mathematics do 
you want your students to learn this 
week? Teachers discussed the impor-
tant mathematical ideas, tools (e.g., 
manipulatives), and representations 
that students needed to learn. They 
also discussed expectations concerning 
students’ prior knowledge and math-
ematical misconceptions. 

One participant identified compar-
ing fractions as a topic. The group 

then discussed discrete, linear, and area 
models; the role of number lines and 
fraction strips; and prior knowledge 
that students needed to compare frac-
tions. To assess prior knowledge, this 
teacher said that she displayed 7/8 and 
3/4 and asked students to work with a 
partner to “determine which fraction 
was larger and to explain why using  
pictures, words, or numbers.” We 
viewed video that captured how Ma-
ria, an ELL, created representations of 
both fractions. We observed that she 
drew a rectangle, divided it into two 
rows, used the numerator to determine 
how many columns to make, and then 
used the denominator to determine 
how many parts to shade. Finally, she 
counted the unshaded parts to deter-
mine which fraction in the pair was 
larger (see fig. 2). 

The teacher also gave students two 
other cases to compare: 

1. 1 1/2 and 3/2
2. 1/6 and 1/10 

Maria struggled to represent 1 1/2, 
1/6, and 1/10. She remained quiet, 
relying completely on the work of her 
partner. Giving Maria the opportunity 
to draw a representation to convey her 
understanding illustrated strategy 3 in 
figure 1: Students may need to communi-
cate meaning by using gestures, drawings, 
or their first language. This assessment 
also provided teachers with informa-
tion about what mathematics needed 
to be supported, which allowed them 
to think through strategies 3, 4, and 
5. It became evident that Maria (and 
others) would benefit if the mathe-
matical meaning of the numerator and 
denominator were highlighted. An 
opportunity occurred to connect these 
terms to representations that had been 
developed and discussed in classroom 
conversations. Most important, Ma-
ria’s teacher needed to consider how to 
support Maria’s future development of 
mathematics, since what appeared to 

1. Connect mathematics with students’ life experiences and existing knowl-
edge (Barwell 2003; Secada and De La Cruz 1996).

2. Create classroom environments that are rich in language and mathematics 
content (Anstrom 1997; Khisty and Chval 2002).

3. Emphasize meaning and the multiple meanings of words. Students may need 
to communicate meaning by using gestures, drawings, or their first language 
while they develop command of the English language and mathematics (Moll 
1988, 1989; Morales, Khisty, and Chval 2003; Moschkovich 2002).

4. Use visual supports such as concrete objects, videos, illustrations, and 
gestures in classroom conversations (Moschkovich 2002; Raborn 1995).

5. Connect language with mathematical representations (e.g., pictures, 
tables, graphs, equations) (Khisty and Chval 2002).

6. Write essential ideas, concepts, representations, and words on the board 
without erasing so that students can refer to them throughout the lesson 
(Stigler, Fernandez, and Yoshida 1996).

7. Discuss examples of students’ mathematical writing and provide opportu-
nities for students to revise their writing (Chval and Khisty 2009).

fig. 1 These 7 research-based strategies are key to supporting ELLs’ mathematical 
proficiency. 

fig. 2 These nonverbal representations of 7/8 and 3/4 allowed the teacher to assess 
this ELL’s prior understanding.
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be a problem with language was in fact 
the result of a deeper mathematical 
misconception.

2. suPPoRt the 
develoPMent of language
The story of Sara, an effective teacher 
of Latino ELLs (as reported in Khisty 
and Chval 2002; Chval 2004; Chval 
and Khisty 2009), illuminates impor-
tant aspects of the research-based strat-
egies in figure 1. Sara’s foundational as-
sumption was that one need not reduce 
the curriculum’s level of complexity, 
especially its language. She created an 
environment in which students experi-
enced and used language in the context 
of joint activity and problem solving. 

First, Sara used a sophisticated 
vocabulary and enacted strategies 2, 6, 
and 7: creating language-rich classroom 
environments, writing essential termi-
nology on the board, and discussing and 
having students revise their work. In 
her classroom environment, students 
experienced new words in context. 
They not only heard but also saw 
these words written on the chalk-
board and in feedback on their papers. 
When Sara asked students to produce 
a written explanation for solving a 
math problem related to a right tri-
angle, she made various comments on 
ELLs’ drafts: 

•	 Verify	your	results;
•	 Combine	the	areas;
•	 Clarify	this	example;	and
•	 What	does	that	number	represent?	

Sara’s students wrote multiple drafts  
of this assignment and engaged in a 
written dialogue with her. Sara was 
immersing students in an environment 
filled with sophisticated talk. When 
asked why she used sophisticated lan-
guage with her ELLs, Sara replied:

When are they going to learn it? 
How are they going to learn it? They 
encounter those words in books. I’m

(line 17). From this point forward, 
Sara consistently referred to “congru-
ent” as a “copy.” Over several lessons 
that followed, Sara combined these 
two words as “congruent copy.” As 
students became comfortable using the 
term, she removed the word “copy” and 
began to use more precise language, 
such as “congruent triangle.” Eventu-
ally, congruent became a word that 
appeared in the writing and speaking 
of every student in the classroom. 

Another aspect of developing 
language in context was derived from 
strategies 1 and 3: connecting with 
students’ life experiences and exploring 
the multiple meanings of words. For ex-
ample, one teacher inquired about the 
meaning of round and was surprised 
to hear responses related to rounding 
up cattle, a round in a boxing match, 
as well as the common reference to a 
circle. This conversation helped distin-
guish multiple meanings of the term 
round and introduced another meaning 

angry with the notion that students 
are not competent to learn.

Sara did not avoid using math-
ematical vocabulary when discussing 
problems. Instead, she built meaning 
for each of the words. For example, 
students were unfamiliar with the 
word congruent. They had trouble 
pronouncing it, resisted saying it, and 
did not understand it. The transcript 
in figure 3 illustrates how Sara used 
this term in a mathematical context to 
guide students in understanding the 
term and developing a meaning for it. 

 In the dialogue, Sara repeated the 
students’ answer from line 2, but added 
the word “congruent” (line 3). She used 
“equal” and “exact” to describe congru-
ent (line 3). However, Javier described 
it as “another copy” (line 9). Sara 
refined Javier’s answer by combining 
her description with Javier’s description 
to create “exact copy” (lines 10, 12, and 
17) and gave Javier credit for the usage 

  1. Sara: Why do I divide it by two?
  2. Ana: You have two triangles.
  3. Sara: I have two congruent triangles here. Two equal parts, two exact 

triangles. I want only the area of my original triangle, ACB. Then I’m  
going to divide this by two. And what will my answer be? [Pause]

  4. Sara: Number three. Would you please read that, Julia?
  5. Julia: The triangle and its . . . 
  6. Sara: Congruent.
  7. Julia: Congruent [struggling to say the word] . . . 
  8. Sara: Look at that word everyone. Congruent. What does that mean?
  9. Javier: Like another copy.
10. Sara: An exact copy. Because here, look here is the circle. Is this circle 

congruent to that circle?
11. Chorus: No.
12. Sara: No, they’re not exact copies. They’re similar, they’re both circles, 

but they’re not exact copies.
13. Chorus: Yes.
14. Sara: How about this one and this one?
15. Chorus: Yes.
16. Sara: They appear to be congruent to each other. I agree. They appear to 

be congruent. But this one and this one are not congruent, are they?
17. Sara: So, congruent means an exact copy. Javier, you are super right. So 

read again, Julia.

fig. 3 In this conversation, Sara builds understanding of the term congruent by using 
the terms equal and exact and finally exact copy.
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in relation to rounding to the nearest 
tenth of a centimeter. As teachers be-
gan to emphasize language and assist 
conversations about multiple meanings 
of mathematical terms, all the students 
began to pose more questions about 
the meanings of certain terms. 

3. enhance MatheMatical 
tasks
According to Gutstein, “No single 
curriculum will be relevant to all 
students, and a real-life context is 
not necessarily a meaningful one” 
(2003, p. 63). Therefore, discussions 
about supporting the development of 
mathematics and language should also 
involve examining the mathematical 
tasks in curriculum materials. Teachers 
of ELLs are in a position that requires 
them to analyze and enhance or revise 
mathematical tasks. Following strat-
egy 4, use visual supports, some of the 
teachers decided to display short You-
Tube videos or produce an image on 
the SMART Board to help students 
build contextual meaning for problems 
in the curriculum. In addition, when 
teachers found lessons employing 
a variety of contexts, they recreated 
problems using only one context. 

The teachers began to wonder, 
“When does a context get in the 
way of students learning the math-
ematics?” The experienced teacher 
discussed earlier could not always an-
ticipate when contexts would be prob-
lematic for her students. When in-
troducing a context involving postage 
stamps, she brought in letters and bills 
containing postage stamps and sheets 
of stamps to show students what they 
looked like. She also showed pictures 
of a post office. However, her students 
had never used postage stamps or 
visited a post office. They asked, “Are 
they like food stamps?” This incident 
gave her new insights into preparing 
and using contexts for mathematical 
problems with her students.

In some cases, the teachers created 

The teachers also looked for op-
portunities for ELLs to share their 
work during whole-class discus-
sions—for example, by displaying 
tasks on the SMART Board while the 
ELLs shared their solution strategies. 
This approach was consistent with 
figure 1’s strategy 5. The ELL was 
able to refer to the written work using 
verbal descriptions and gestures. 

To implement this specific strategy, 
the teachers needed to change their be-
liefs that such experiences would make 
ELLs feel uncomfortable. In the past, 
they did not ask ELLs to answer ques-
tions during whole-class discussions be-
cause they did not want to put them on 
the spot. When the teachers adjusted 
their practice to take into account the 
highlighted research-based strategies, 
they changed their expectations. For 
example, one of the teachers Chval 
worked with revealed the following: 

At the beginning, I didn’t really expect 
a lot from Mario just because he was 
so quiet and I wasn’t really sure if he 
knew what was going on for the most 
part. I never imagined that he would 
be able to be one of the students that I 
am going to ask to help other students.

She said that she had learned to “give 
it more time and look at what they 
can actually do and push them to be 
involved. Push them because they can 
do it. There is no reason they can’t.”

conclusion
We have discussed and illustrated the 
use of seven research-based strategies 
that support ELLs in mathematics 
classrooms. Although the literature 
suggests that these strategies can 
support ELLs, it also suggests that 
they are not typically or consistently 
implemented in classrooms where 
ELLs are mainstreamed. Teachers 
need to consider how to support the 
development of mathematics and 
language; enhance mathematical tasks; 

contexts related to events or activi-
ties at the school because the students 
were familiar with them. They also 
considered ways to enhance and build 
meaning for language that was used 
in the curriculum materials. More 
important, teachers recognized that 
adapting problems did not mean mak-
ing them easier but rather making the 
context accessible while preserving the 
mathematical integrity of the task.

4. establish, facilitate, 
and Maintain PRoductive 
classRooM inteRactions
During our work with mathematics 
teachers, they watched video segments 
of the ELLs working individually and 
in groups and taking part in whole-
class discussions. The teachers recog-
nized that it would be insufficient to 
consider the mathematics, language, 
and curriculum materials only. They 
also had to work strategically to build 
a classroom community that valued 
ELLs’ contributions. At times, teach-
ers observed unproductive interactions 
that hindered ELLs’ learning, such 
as when native-English-speaking 
peers disrespected them, ignored their 
questions or requests, did their work 
for them, or did not understand their 
mathematical misconceptions. Too 
often, ELLs were allowed to work in 
isolation or participate as a spectator 
(Brenner 1998). Therefore, teachers 
should carefully monitor a classroom 
environment to enhance ELLs’ par-
ticipation in mathematical activities.

The teachers used a variety of 
strategies to help ELLs participate 
in different settings. They carefully 
selected partnerships, recognizing that 
some students who dominated part-
nerships would not help ELLs gain 
confidence in group activities. Al-
though the teachers ultimately wanted 
the ELLs to work well with all their 
peers, in the beginning they needed 
to identify partners who would be the 
most productive. 
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and establish, facilitate, and maintain 
productive classroom interactions 
specifically for ELLs so that equity 
can be achieved in the classroom. For 
example, when teachers use visual aids 
or gestures, they must use them in 
purposeful ways that target the devel-
opment of language and mathematics 
for the ELLs in their classroom. This 
work is challenging and complex. It 
also requires thoughtful conversations 
and planning with other teachers. 
However, the investment will be worth 
it when teachers witness the success of 
ELLs in learning mathematics. 
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