ELLS and
Group Work:

Small-group peer discussions are
powerful tools for promoting student
learning in mathematics (Boaler and
Staples 2008; Cohen 1994). Group
work succeeds for two reasons:
Students must explain mathemat-

ics to their peers, and explaining
mathematical relationships develops
students’ understanding. As a teacher
educator, I frequently model the use
of small-group discussions in math-
ematics classrooms, alternating small-
group discussions with whole-class
discussions and individual work.
Many teachers tell me that they
enjoy doing math with their peers,
but they shy away from using group
work in their classrooms because
they are worried that English Lan-
guage Learners (ELLs) will be

It Can Be
Done Well

Principles for using groups in linguistically diverse classrooms are
illustrated with a task about measurement and proportion.

William C. Zahner

overwhelmed by the demands of the
mathematical discussions. Although
this is a commonsense concern, both
research and practical experience
show that it is possible—and can be
very beneficial—to use group work
and small-group discussions in lin-
guistically diverse settings.

A good group discussion depends
on having a high-quality task to dis-
cuss. Measure Twice, which accompa-
nies this article, is one such task (see
fig. 1 for teacher notes and the activ-
ity sheet for students’ use). I have
used the Measure Twice task with
middle school students and in teacher
workshops. The task focuses on the
proportional relationship between
ounces and milliliters, and students
use real-world objects and a graph to
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construct the proportional relation-
ship between these two measure-
ments. The task includes follow-up
questions in which students explain
the relationship by reasoning with
multiple representations.

Four major concerns for setting
up group work are—

selecting appropriate tasks;
assigning students to groups;
setting up group norms; and
assessing students’ understanding.

>R

This article will discuss each
concern. First, however, this
most critical question needs to
be answered: Why use group
work in linguistically diverse
classes?
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LANGUAGE AND GROUP

WORK IN MATH

Learning to use mathematical
language is a major component of
learning mathematics (Pimm 1987).
Mathematics requires using special-
ized terms, such as function and set,
that take on new meanings. The lan-
guage of math also includes specific
ways of writing and talking. For ex-
ample, students must learn to define
terms and formulate logical argu-
ments. Although numerical calcula-
tions can be completed without using
words, the actions of mathematical
reasoning, modeling, and problem
solving require students to use spe-
cialized language. With the renewed
focus on mathematical reasoning and
modeling that is evident in the Com-

The v

- S
1S, ...

mon Core State Standards (CCSSI
2010), we will be asking our students
to use much more mathematical lan-
guage in the near future.

Group discussions are one venue
in which students can learn to use
mathematical language, and this is
especially true in linguistically diverse
classrooms. When the teacher does
most of the talking, students have few
opportunities to practice speaking
mathematically. Incorporating group
work is one way to give students space
to learn academic language while ab-
sorbing content. Students who might
be reluctant to talk in whole-class
discussions can practice using math-
ematical language and get feedback in
a relatively low-stakes setting during
group work with their peers. Con-

siderations for setting up successful
group work in middle school math
classrooms, paying particular attention
to linguistically diverse classes, are
discussed below.

SELECTING TASKS

One of the most critical elements

of successful group work is selecting
or designing “group worthy” tasks
(Cohen 2002). Good group tasks have

four characteristics:

1. They focus on important math-
ematical concepts.

2. They are relatively open-ended and
invite collaboration.

3. They have multiple points of entry.

>

They avoid unnecessarily complex

language.
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Fig. 1 This activity provides an opportunity for students with diverse language

backgrounds to participate and learn important mathematics.

MEASURE TWICE ACTIVITY SUMMARY

INTRODUCTION

This task fits many of the criteria of a group-worthy task that can be accessi-
ble to linguistically diverse students. The primary goal is for students to learn
how to use multiple representations while engaging in proportional reasoning.

MATERIALS
Ask each student to bring in three empty containers of different sizes that
have a liquid volume measurement in ounces and milliliters.

For the graphing part of the activity, copy the blank graphs on transparen-
cies. Each student will plot his or her points on one transparency. In step 4,
the students will stack their graphs and see the linear proportional relation-
ship more clearly. This works easiest using the graph with labeled axes, but
the task can be made more challenging by asking the students to use graphs
with no labels on the axes. In this case, they will have to agree on a scale to

compare graphs directly.

end of the article.

The activity sheet that can be used to implement this task is included at the

These principles of task design apply to
all group work situations, not just group
work in linguistically diverse class-
rooms. However, some specific consid-
erations about task design and selection
are especially important when students
in a class speak many languages.

First, effective tasks focus on
important mathematical concepts and
allow students opportunities to make
connections. Measure Twice incorpo-
rates a number of concepts including
proportional reasoning and relating
multiple representations of a linear
relationship. It also highlights the
critical connection between the slope
of a linear function and the rate of
change relating the independent and
dependent variables. These concepts
and connections are developed as
students solve the task, discuss each
part, and make generalizations. To
maximize the effectiveness of the task,
teachers with linguistically diverse
classes must plan ahead to ensure that

they highlight the key vocabulary and

connections as they talk with students.

Second, good group tasks are
open-ended problems that require
students to think creatively, share
ideas, compare solutions, and come to
a consensus. The guided but open-
ended questions on the Measure
Twice activity sheet provoke discus-
sions about the meaning of slope and
invite reasoning about why a propor-
tional relationship must contain the
origin. Although each question has
a correct answer, students will likely
use multiple methods to solve ques-
tions 6, 7, and 8 and use mathematical
language to answer each question.

By way of contrast, students are not
required to engage in sense-making
discussions or use mathematical
language to do routine conversion
exercises (e.g., 5 0z.= ___mL).

The third element of high-quality
tasks—multiple points of entry—is
important for making tasks accessible
for a group that speaks many languages.
Ideally, a good group task should allow
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a student with beginning English pro-
ficiency to engage in the math at hand.
In Measure Twice, for example, a stu-
dent who is beginning to learn English
can engage by gathering data, complet-
ing the table of values, plotting points,
comparing graphs, and noticing pat-
terns. With some help from a bilingual
peer or aide, these students can also
develop explanations and make gen-
eralizations. In this way, differentiated
instruction for a linguistically diverse
class does not necessarily require using
different tasks for different students but
one rich task that can be approached
at multiple levels and through multiple
modes of participation.

Finally, a good task for linguisti-
cally diverse students avoids using
unnecessarily complicated language.
Goémez, Kurtz, and Jimenez-Silva
(2011) provide guidance on reducing
the language demands of mathematics
word problems. I have used Measure
Twice several times, and as Gémez
and colleagues recommend, I have re-
fined the wording each time and even
changed the page layout to make the
task more accessible to all students,
but especially to English language
learners (ELLs). For example, in an
early version of the task, the instruc-
tions in step 1 read in this way:

Record the volume of each con-
tainer in the table below. Put

the name of the item in the left
column, put the measurement in
ounces in the middle column, and
the measurement in milliliters in
the right-hand column.

I made several changes to make these
directions easier to understand:

1. Replaced the word “record” with
the equivalent and more familiar
word “write.”

2. Added a bulleted list to distinguish
each step of instructions.

3. Added a fourth step—writing the



point coordinates in the table. In
an earlier version, this was a sepa-
rate question.

Avoiding unnecessarily complex
language does not mean that technical
language should be avoided alto-
gether. Group tasks should use and
develop academic language in a way
that is tied to the instructional goals
(and to state standards). For example,
in Measure Twice, students must un-
derstand and be able to use words like
coordinate, axis, and slope. These words
are part of the conceptual focus of the
task itself, and all students, includ-
ing ELLs, must learn how to use this
vocabulary to meet state and national
content standards.

After choosing an appropriate group
task, teachers must select students
to work together, making sure to

avoid grouping students who do not
get along or who get along too well.
Beyond these classroom management
concerns, three additional questions
about group composition must be
answered:

1. How many students should be in
each group?

2. How should high-, middle-,
and low-achieving students be
distributed?

3. How should ELLs be assigned to

groups?

The ideal group size depends on
the task. The group should be large
enough to complete the task, but no
larger. Working in pairs can be good
for written tasks, although tasks that
require manipulating multiple tools or
making measurements will likely require
four students. Most teachers avoid using
groups larger than four because there

is little opportunity for all students to
speak. Groups of four work well because
this configuration is flexible. When a
task requires pairs of students to work
together, students can first work with
their elbow partner, before gathering as
a group of four to compare answers.

There is general agreement that
mixed-level groups are the most
beneficial for maximizing students’
learning opportunities. The usual
recommendation is to combine some
high-, medium-, and low-achieving
students in each group (Cohen 2002;
Webb and Farivar 1999).

A teacher in a linguistically diverse
classroom faces one more issue: the
teacher must also consider students’
language backgrounds. There is no
single best approach to grouping stu-
dents by level of English proficiency.
Successful teachers take multiple
approaches to placing ELL and
English-fluent students in groups. For
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Grade 7 Standards: Ratios and Proportional Relationships
1. Compute unit rates associated with ratios of fractions, including ratios of
lengths, areas, and other quantities measured in like or different units.

2. Recognize and represent proportional relationships between quantities.

a. Decide whether two quantities are in a proportional relationship (e.g., by
testing for equivalent ratios in a table or graphing on a coordinate plane
and observing whether the graph is a straight line through the origin).

b. Identify the constant of proportionality (unit rate) in tables, graphs, equa-
tions, diagrams, and give verbal descriptions of proportional relationships.

c. Represent proportional relationships by equations. For example, if total
cost t is proportional to the number n of items purchased at a constant
price p, the relationship between the total cost and the number of

items can be expressed as t = pn.

d. Explain what a point (x, y) on the graph of a proportional relationship
means in terms of the situation, with special attention to the points
(0, 0) and (1, r) where r is the unit rate. (p. 48)

example, some teachers mix ELLs and
non-ELLs from the first day of class;
others allow groups of ELLs to work
together and do math in their primary
language.

For groups of more than two stu-
dents, many teachers avoid placing one
English language learner by himself or
herself in a group because that student
is likely to be isolated. Some success-
tul teachers tell me that they shift the
language composition of their groups
over the course of the year. At the
start of the year, they assign groups of
students who speak the same home
language so they can work together.
As the year goes on, the teachers mix
the groups so that ELLs and their
English-dominant peers have more
opportunities to work together.

The best balance of students is
likely to change from class to class
and from group to group. It is critical
that a teacher with a linguistically di-
verse class be aware of the additional
layer of complexity that language adds
to the mix when assigning students to
groups. Being aware of the potential

issues that may arise will help him

or her be thoughtful about placing
students in groups; adjustments can
be made throughout the year as what
works best for teacher and students
becomes apparent.

Students learn more than just content
when they work together; students
also learn how to work with their
peers. Although group work skills are
unlikely to appear on the year-end
tests, learning to work with their
peers—even those who may not be
their friends—is critical. The ability
to work well with others is a trait that
employers value, so group work pre-
pares students for the working world.
Group projects are also commonly
used in college-level courses, especial-
ly in business and the laboratory sci-
ences. Therefore, group work can be a
very useful tool for equipping students
for college and career readiness—a
major goal of the Common Core
State Standards Initiative (2010).
Teachers play a critical role in help-
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ing students learn to work together

by setting up norms for positive and
productive group interactions. As with
group composition, some principles
for setting up group norms are the
same for all classes, whereas others are
specific to linguistically diverse classes.

First, successful group work depends
on a// students listening to one another,
valuing contributions, and respond-
ing to ideas (Cohen 2002). This basic
norm applies in all classrooms. When
it comes to listening, however, issues
are specific to a classroom containing
those who speak different languages.

In such a classroom, students (and
their teacher) need to carefully listen

to the mathematical ideas expressed by
students who are learning the language
of instruction (Moschkovich 1999). At
times, this will mean ignoring some
grammatical errors in an ELLs state-
ment to hear what he or she is saying
about the math. Middle school students
may need extensive encouragement and
modeling from their teacher to practice
listening to their peers who are not flu-
ent English speakers.

A teacher can promote respectful
listening within groups by assigning
mathematical authority to students
who may not necessarily be consid-
ered such by their peers. For example,
if students are working on question 6
from Measure Twice, a teacher might
listen to a group discussion where one
student who is learning English is
trying to explain why his or her lines
pass through the origin. The teacher
can assign authority to this student
by building on and revoicing a correct
contribution: “I hear Jorge saying
that the line showing the relationship
between ounces and milliliters passes
through zero zero, or the origin. What
does that tell us about how many mil-
liliters are in zero ounces?”

A second norm specific to linguisti-
cally diverse classes is that students’
languages should be valued. Sometimes
teachers express concern about students



switching between languages. However,
this switching serves many important
functions for bilingual learners and can
help advance a mathematical discussion
(Zahner and Moschkovich 2011). For
example, even when instruction is only
in English, ELLs can do more math-
ematical reasoning when they can use
all their linguistic resources to make an
argument. Therefore, in groups where
two or more ELLs speak the same lan-
guage, the students should be allowed
to use their first language to engage in
mathematical discussions. A bilingual
student can help translate these ideas
for the class. This principle shows re-
spect for the resources that ELLs bring
to school, and it allows immigrant stu-
dents to continue learning math as they
learn the language of instruction.

Assessing group work can appear
challenging because the teacher must

decide whether to assess individual
students or the group as a whole. The
answer to this conundrum is both.
Research has shown that the ideal ar-
rangement is to assess group work us-
ing a mixture of group and individual
tasks (Cohen 1994). On one hand, if
students are only assessed individually,
then there is little motivation for them
to collaborate during group work
time. On the other hand, if the only
assessment is a group test, then some
students may be tempted to let their
group mates do all the work. By using
a mixture of group and individual
assessment, a teacher can promote a
productive collaborative discussion.
One common group assessment
is short group presentations in which
the teacher asks one group to share
its work and asks specific students
within the group to share key ideas
and show their understanding of the
content. For example, after a group

Incorporating group
work allows students
to learn academic
language while
absorbing content.

works on Measure Twice, a teacher
may ask one group to share its graph
on the overhead projector. He or she
may then call on particular students
in the group to explain each question.
In classes with linguistically diverse
groups, bilingual aides or bilingual
students can help students learning
English to participate in the group
presentation. As noted above, it is im-
portant to focus on the mathematical
ideas in students’ talk. When an emer-
gent English language learner shares
ideas in front of the class, the teacher
can model desirable communication
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skills by building on and responding
to the student’s mathematical ideas
rather than focusing on grammatical
correctness.

In addition to being a form of
assessment, the group presentation
can serve a second important role in
linguistically diverse classrooms: As
ELLs answer questions, they develop
their productive use of academic Eng-
lish. Likewise, as students listen to
their peers doing a presentation, ELLs
develop their receptive proficiency in
English. Since both modes of com-
munication are critical for developing
English fluency, this can be an impor-
tant way to build students’ academic
language skills while assessing the
quality of a group’s work.

Small-group discussions are one tool
that teachers in linguistically diverse
classes can use to promote all students’
participation in mathematical discus-
sions. Although many teachers in
such classes express reservations about
using group work, numerous examples
from research and practice have
explored teachers successfully using
group discussions to teach high-level
mathematics to all their students. This
article outlined four major elements
that a teacher should consider while
using groups: selecting tasks, assigning
students to groups, setting norms for
interactions, and assessing group work.
Measure Twice is one example of a
task that a middle school teacher might
use for an initial group project. Many
more tasks, similar to Measure Twice,
are available on NCTM’s Illumina-
tions site (http://illuminations.nctm
.org). In addition, NCTM has recently
published helpful books about using
group work in mathematic classrooms
(Horn 2012; Featherstone et al. 2011)
and on advancing mathematics educa-
tion for ELLs (Celedén-Pattichis and
Ramirez 2012). The guidelines here are
just the start—for the interested reader,

the references contain numerous case
studies and examples of teachers who
have used groups with many different
types of students.
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activity sheet

A A
A A 4

Name

MEASURE TWICE

Bottles, cans, and other containers have measurements in both ounces (0z.) and milliliters (mL). In this activity, you and
your group mates will convert ounces to milliliters using a table, graph, and equation.

Adapted from http://www.flickr.com/photos/roadsidepictures/2530062098/, license C.C. by S.A. 2.0

1. You have 12 containers with measurements in both ounces and milliliters. Each group member should pick three
containers with different volumes. See the table below and follow these instructions.

* Write the names of your items in the left column.
* Write the volumes in ounces in the second column.
¢ Write the volumes in milliliters in the third column.

* In the fourth column, write the two measurements as a point, (x, y), using ounces for x, and milliliters for y.

The first item, the can of 7-UP®, has already been written in your table.

Name Volume in Volume in Coordinates
Ounces (o0z.) Milliliters (mL) (oz., mL)
7-UP 12 355 (12, 355)
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aCtiVity sheet (continued)

2.

§ 8

g

~ milliliters (mL)
ETNNL AL DHC ML IR

Name

Plot each point on the graph below. Use the volume in ounces for the x-coordinate and the volume in milliliters for the
y-coordinate.

milliliters (mL)

g

6 ESSSE 2858 CESESE IRSRL Rt e (0

fluid o?ﬁces {0z}

. Do you see a pattern made by the points? Discuss the pattern with your group mates. Write a sentence to explain what

pattern you see. Use as much detail as possible.

. In your group, stack your graphs on top of one another and line up the axes. Do you see a pattern now? Are any points

graphed incorrectly?

. Use a ruler to draw a line connecting the points in your graph. Does the line miss any points?

. Where does your line cross the y-axis? Write a sentence to explain why your line crosses the y-axis where it does.

. What is the slope of the line on your graph? What does the slope tell you about the relationship between ounces and

milliliters?

. Use your graph to make the following estimates.

a. Estimate the number of milliliters in a juice box containing 7.5 ounces.

b. Estimate the number of ounces in a 1000 mL (1 liter) bottle of soap.
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teaching in the



NEW

Curriculum Issues
in an Era of
Common Cores
State Standards for
Mathematics

By CHRISTIAN HIRSCH
Stock # 14319

List Price: $37.95
MEMBER PRricE: $30.36

Common Core State Standards

for Mathe

NEW
Eec:oh?.r%‘é‘::fmml NCTM Assessment
ENCRES fet EORNWED Resources for the
Professional
Learning
A Practical community:
e A Practical Guide
By ANNE COLLINS
Stock # 14093

List Price: $20.95
MEMBER PRICE: $16.76

Just Published by Frances Stern
Adding Math, Subtracting Tension:
Grades 3-5

By FRANCES STERN

Stock # 13799

NCTM MEeMmBERS ALWAYS SAVE 20% OFF ALL
BOOKS AND PRODUCTS!

Also by Frances Stern

Adding Math, Subtracting Tension:

A Guide to Raising Children Who Can

Do Math—Prekindergarten-Grade 2
Stock # 13786 | List Price: $26.95 | MemBER PRIcE: $21.56

| HEART POSTERS—
Beautiful and Smart

Available as a
set of ten or sold
individually.

| ¥ Fibonacci numbers.
List Price:
$10.95 each

MEMBER PRICE:
$8.76 each

mordiU

X4
()\ )® NATIONAL COUNCIL OF

NCTM

MORE NEW TITLES

— NEW
| Rich & Engaging Rich and Engaging
8 Mathematical Tasks Mathematical

Grades 5—g

Tasks: Grades 5-9
GLENDA LAPPAN

Stock # 13516
List Price: $36.95
MEMBER PRICE: $29.56

NEW

Strength in
Numbers:
Collaborative
Learning in
Secondary
Mathematics

ILANA HORN m°r4u

Stock # 13791
List Price: $29.95
MEMBER PRICE: $23.96

| DETS L
![ah_ora_ti!r?v A

NEW

Beyond Good
Teaching: Advancing
Mathematics
Education for ELLs
By NORA RAMIREZ AND

SvLviA CELEDON-
PATTICHIS
mor

Stock # 14118
List Price: $35.95
MEMBER PRIcE: $28.76

- ; NEW
Social Justice [EEHERE
e Mathematics for
Social Justice:
Conversations

with Educators

EDITED BY DAVID
STINSON AND ANITA
WAGER

Stock # 13955
List Price: $35.95
MEMBER PRIcE: $29.56

MATHEMATICS BOOKS BY
AND FOR MATHEMATICS
EDUCATORS

Administrator’s
Guide: How to
Interpret the
Common Core
State Standards
to Improve
Mathematics
Education

By MATT LARSON

Stock # 14288
List Price: $23.95 | MEMBER PricE: $19.16

Reasoning and
Sense-Making
Problems and Activities
for Grades 5-8

EDITED BY ELIZABETH D. PHILLIPS
AND JUDITH S. ZAWOJEWSKI

Stock # 13497 m°r4.u

List Price: $37.95
MEMBER PRicE: $30.36

Il’;ablernshéﬁd :ﬁ-ctivities
Grader 5-8

Last Title in Series!

Focus in High School FOCHTIE
Mathematics: High School
Technology to Mathematics
Support Reasoning Technology to
and Sense Making e o

Sense Making
By THomAs P. Dick AND e
KAREN HOLLEBRANDS

stock #14287 . Ay

List Price: $32.95
MEMBER PRICE: $26.36

Books with More4U logo have
additional resources online.

Look inside book for 4U
access code. S—

NEW PRODUCTS! NCTM Members always SAVE 20% off
all books and products. Show the world your love of math with

these fun new products!

Navy DO MATH
T-shirt

In five sizes, S—XXL
List Price: $16.95

MEMBER
PRICE: $13.95

DO MATH

Tote Bag

Stock # 14394 DO MATH Lunch Tote
List Price: $12.95 Stock # 14393

MEMBER List Price: $6.95

PRIcE: $10.36 MEMBER PRICE: $5.56

TEACHERS OF MATHEMATICS

Visit www.nctm.org/catalog for tables of content and sample pages.

For more information or to place an order,

please call (800) 235-7566 or visit www.nctm.org/catalog.




