Lori Norton-Meier, Corey Drake, and Mary Tidwell

Writing a Mathematics Community:
A Pen Pal Inquiry Project

A unique community formed when second-graders, preservice teachers, elementary teachers,
and teacher educators came together around the writing of mathematics pen pal letters.

We know now that the way human beings learn has
nothing to do with being kept quiet. It has to do
with our desire to make sense of our experience, to
Jjoin with others, to become a part of a community.
It has to do with developing our expressive abili-
ties and participating in everything that interests
us, with being able to benefit from the insight and
experiences of others as we work at making the
world take on meaning for ourselves, with living
and learning in a place outfitted with opportunities
to learn, a place where we can fumble and make
mistakes without being scorned or laughed at. And
it has to do with being responsible for our own
learning. In short, is has to mean something to us.
(Peterson, 1992, pp. 2-3).

This is the story of a complex learning commu-
nity that emerged within and between two second-
grade classrooms and two groups of preservice
teachers during their fall and spring semester lit-
eracy and mathematics methods courses. What
they created was a community that crossed mul-
tiple boundaries: boundaries in space from a uni-
versity classroom to a second-grade classroom
and from a small Midwestern city to an iso-

lated area of rural poverty; boundaries in content
between literacy and mathematics; and bound-
aries in our situated identities as learners, writ-
ers, teachers, mathematicians, and inquirers. The
intense social experience that Peterson describes
in Life in a Crowded Place (1992) challenges our
thinking about how inquiry communities are ini-
tiated, created, and transformed by our individ-
ual and collective questions as well as our active
investigations to answer those questions and make
meaning of phenomena in our world.

Elementary school classrooms and preservice
teachers rarely perceive math as a form of com-
munication or as a foundation for community.
Instead, it often takes the shape of numbered prob-
lems with very specific answers compiled into

textbooks and worksheets. In an effort to make
connections between literacy and mathematics for
our preservice teachers, we introduced mathemat-
ics into a developing pen pal relationship between
our preservice teachers and a group of second-
graders in a neighboring county. In this article,
we use the pen pal letters, the participants’ reflec-
tions, and our own field notes as data to support
our claim that this integration of mathematics into
a literacy activity created a space where a unique
inquiry community developed—one that crossed
boundaries of age, context, physical space, and,
most important for this project, content areas.

Within this inquiry community, each group had
its own question for investigation. The second-
grade students focused their question around
interactions with their pen pals: “Who are you
and what do we have in common?” Their work
became a case study, an endeavor to ask ques-
tions and connect—“How is my life like yours?”
The two second-grade classroom teachers, Ms.
Edwards and Ms. Larsen (all names are pseud-
onyms), engaged in their own action research,
asking, “How does the presence of an audience
for my young second-grade students enhance,
extend, and support their development as writ-
ers?” Similarly, the preservice teachers had a
question about teaching and learning that was
revealed week by week with every pen pal letter:
“How do children develop as writers and how can
I support them in the writing process?” As teacher
educators, our questions were: “In the current
political times with the strong focus on standard-
ized instruction and assessment, what is it about
the experience of the pen pal partnership that
brings together so many isolated learning commu-
nities to truly create a community of inquiry with
individual questions, but a collective purpose?
What can we learn together and from each other?”
Finally, after reading articles by Sandra Crespo
(2000, 2003) about the power of mathematics
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pen pal relationships for developing students’
skills and understandings related to problem pos-
ing, problem solving, and mathematical commu-
nication, we all wondered, “What happens in and
to the shared inquiry community when a math-
ematical component is added to the pen pal let-
ters? What new questions and challenges arise for
individuals, and how do they continue to build
and explore their thinking in relation to teaching
and learning, literacy, and mathematics?”” These
questions about the mathematics pen pal process
became the focus for this study.

The shared community that developed in and
through this project was defined by, among other
elements: a focus on written conversation; a set
of shared expectations about the form and con-
tent of the math letters; a devel-
oping, shared, problem-solving
history; and the participation of
preservice teachers and second-
graders in simultaneous roles as
teachers and learners. To pro-
vide some context for discuss-
ing these aspects of shared community, we first
describe the theoretical foundation based on Ralph
Peterson’s work with community.

THEORIZING THE ELEMENTS
OF AN INQUIRY COMMUNITY

In examining the relationships among inquir-

ers in this community, it is important to note that
although we each had our own individual ques-
tions, we also each worked to help others answer
their questions. We believe this is a key element
in the development of an inquiry community—a
commitment to shared meaning making.

My second-grade students were pen pals with
teacher education students this year. They had
opportunities to practice their letter-writing
skills, which is one of our writing requirements
for second grade. We sent information about
ourselves, wrote math story problems for the

pen pals to solve, and answered the math story
problems sent by the pen pals. The latter activity
required my students to write out their work and
their understandings of the math concepts. . . . the
(second-grade) students were so proud to have
new friends. Their friendly letters improved over
the semester as a result of having an authentic
audience, and the bond between the students was
amazing. I was pleasantly surprised by how com-

Elementary school classrooms
and preservice teachers rarely
perceive math as a form
of communication or as a
foundation for community.

fortable my students were in talking and working
with their pen pals. . . . They had so much fun
while working on story problems that they didn’t
realize they were actually making themselves
work harder trying to “trick” their pen pals by
using large numbers and writing complicated
problems! Socially and intellectually, it was a big
ego boost for my students. —Ms. Larsen, 2nd-
grade teacher, interview data, May 2007

As Ms. Larsen states, this social experience
offers children not only a purpose for writing—
a critical factor—but also a space for inquiry and
questioning. It also serves to challenge our think-
ing as educators about literacy and mathemat-
ical practices. Through the work of Vygotsky
(1978), educators understand
that learning is social and most
meaningful when initiated by
the learner. As mediators of
this learning experience, we
must “ensure that students pose
problems and construct mean-
ing” (Greene, 1973, p. 127).
It is from this perspective that we see learning as
a transactional process, one in which both par-
ticipants are changed through the experience or
the activity as they engage around text. Maxine
Greene (1973) challenges learners to have “a wide
awakeness” as they interact, question, and learn
with others about the world.

Building on these earlier works by Greene and
Vygotsky, Peterson (1992) discusses the importance
of critique and dialogue to inquiry in communities.
He points out that “it is in dialogue that students
in the learning community have their best chance
of discovering that they have a gift for knowing”
(p- 104). Meaning arises in a democratic society as
partners in collaboration respond to one another in
an attempt to negotiate and uncover meaning while
constructing a complex and accurate representation
of the question that is being investigated.

In this particular study, the spaces and prac-
tices overlap (see Figure 1). Initially, two learning
communities exist—second-grade classrooms and
a university classroom of preservice teachers—
represented by two overlapping circles. Two addi-
tional circles are added to demonstrate the content
areas of literacy and mathematics. In the center,
where the four circles come together, is the loca-
tion of this inquiry. This is what Scollon (2001)
would describe as the “nexus of practice,” situ-
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Figure 1. Complex spaces for creating communities of
inquiry with a nexus of practice

ating each group in a classroom space, a school
culture, a peer culture, and in a variety of print
literacies. Scollon describes the nexus of prac-
tice as webs of natural combinations and ways of
interacting that are shared within a community
and that create key spaces in which learners can
negotiate meaning and new understandings about
the world. These overlapping practices show the
expanded activity systems that flow beyond a sin-
gle classroom, move across physical spaces, and
use a variety of mediational means—particularly
the pen pal letters and related conversations.

RESEARCHING THE UNIVERSITY
PeEN PAL PARTNERSHIP

Several recent research studies have been con-
ducted on the use of pen pal projects in K—12
classrooms. Primarily, these studies involved col-
laborative action research projects that have illumi-
nated various aspects of these partnerships: the use
of technology (Stanford & Sider, 2002); working
with children at a variety of ability levels, includ-
ing those who struggle with literacy (Stanford

The learning of cooperating university students
has also been researched to determine the impact
of the letter-writing experience. Specific aspects
of these projects that have been examined include:

» growth in developing the connections between
practical theories of teaching writing to ele-
mentary students and real-world experience
(Ceprano & Garan, 1998; Novinger, 2003);

» growth in assessing student writing (Stanford
& Sider, 2002) and creating lessons to address
student needs (Moore, 2000);

* engagement as a language model for elemen-
tary students (Moore, 2000);

* self-analysis of their own literacy skills and
their confidence in their skills (Garcia-Vasquez
& Vasquez, 1994);

* analysis of preconceptions about the writing
process and elementary students (Austin, 2000;
Ceprano & Garan, 1998).

THE PeEN PAL INQUIRY COMMUNITY:
STRUCTURE AND LOGISTICS

This study takes place at a Midwest university in
the United States. Approximately 900 students
are enrolled in the Department of Curriculum and
Instruction; the K-3 literacy and K-5 mathemat-
ics methods courses are part of the first block of
methods courses taken in the elementary teacher
education program. Further information about the
participants in this study can be found in Figure 2.

The preservice teachers in this project were
enrolled in an elementary literacy methods class
(taught by the first author) and an elementary math-
ematics methods class (taught by the second author).
As part of these classes, they corresponded with sec-
ond-grade students who live in a federally designated
rural poverty area. For many of our preservice teach-
ers, this was an opportunity to interact with students
from backgrounds and experiences different from
their own. The student community at this elemen-

& Sider, 2002); supporting first- and second-
language learners while increasing cultural
understanding (Barksdale, Watson, & Park,

Total Non-
number traditional
of students Female Male students  Diversity

2007; Garcia-Vasquez & Vasquez, 1994;
Winn, 1998); focusing on the discussion of
literature (Austin, 2000; Flickinger, 1991);
examining the evidence related to growth in
writing skills (Berrill & Gall, 1999; Ceprano

Session 1
Fall 2006

Session 2
Spring 2007

24 21 3 2 1 Hispanic

26 21 5 3 3 Asian

& Garan, 1998; Moore, 2000).

Figure 2. Overview of the preservice teacher participants in this study
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tary school is highly transient, but we made sure that

the children who left or joined the classroom during
the semester would continue to participate in the pen
pal partnership. The examples
you will see here are from the
children who were in the second-
grade classrooms for the entire
project. Generally, demographics
for the school include 48% free
and reduced lunch (a measure of
poverty often used by the federal
government) and 96% of the stu-
dents are from white families.

The pen pal project began with each preservice
teacher writing a general “Dear Second-Grader”
letter. A mailbag of letters was taken to the
second-grade classroom where each child reached
in and randomly selected a letter, thus establish-
ing a pen pal relationship. The development of
a learning community had begun. The first two
exchanges of letters allowed the pen pal partners
to introduce themselves to one another, but it also
provided the preservice teachers with an authen-
tic context for analyzing, assessing, and learn-
ing to understand children’s writing. Starting with
the third letter, the preservice teachers included a
math problem they wanted their partner to solve.

We asked the preservice teachers to read the
Crespo (2003) article as an introduction to the idea
of including mathematics in a pen pal relationship.
Then, at the beginning of our writers workshop,
we led a discussion of the article. The preservice
teachers participated in pre-writing, drafting, shar-
ing, revising, and editing their letters in class so
we could have ongoing discussions about second-
grade student development and about what types of
math problems would be appropriate. The college
students were able to draw on information gained
from their K-3rd-grade practicum, as well as infor-
mation they had about the child from previous let-
ters. The classroom teachers also provided input
concerning the mathematics under study in the
two second-grade classrooms. Once they received
the letters, the children replied with their answers,
explanations for how they determined the solu-
tions, and a new problem created for the preservice
teachers to solve. This exchange of mathematics
problems and solutions continued throughout the
semester (15 weeks), culminating in a face-to-face
meeting at the end of the semester.

Data sources for this research study included
the pen pal letters, interviews with all participants

The first two exchanges of letters
allowed the pen pal partners
to introduce themselves to one
another, but it also provided
the preservice teachers with an
authentic context for analyzing,
assessing, and learning to
understand children’s writing.

(®

(preservice teachers, second-grade students, sec-
ond-grade teachers), and observations documented
through field notes and videotape. These data
were analyzed using the con-
stant comparative method of
data analysis to illuminate pat-
terns—particularly those related
to the elements of commu-

nity that supported the various
members in asking, investigat-
ing, and analyzing their own
questions as part of the big-

ger inquiry into how an inquiry
community develops across so many spaces. In
the following section, we use Peterson’s elements
of an inquiry community to understand the nature
of the particular inquiry community that emerged
through our participation in the pen pal project.

BuiLDING AN INQUIRY COMMUNITY:
GETTING STARTED WITH MAATHEMATICS

The following interchange was heard between
two second-grade students as they received letters
from their university methods pen pals:

Tristan: 7 don’t get why I have to put a math
problem in my letter to my pen pal—numbers just
mix-up my letters.

Maddie: Don’t you get it? Numbers and let-
ters are friends!

Tristan: Whart do you mean?

Maddie: Have you ever just looked around
(she points around the room)? Numbers and let-
ters are everywhere together!

[Tristan scowls. ]

Maddie: Have you ever seen in Walmart - the
words tell you what it is, the numbers tell ya’ how
much its gonna’ cost ya'.

Tristan: [ get it. I don’t have to like it . . . but I
get it. (Field notes, 9/29/06)

As this exchange suggests, some of the ele-
mentary students were initially unsure about how
the sharing of math problems related to the rest
of their letters or to their primary interest in the
letters—uncovering personal details about them-
selves and their much older pen pals. Over time,
the math problems began to relate to these per-
sonal details, such as height, age, number of
brothers and sisters, and pets (see Figures 3a and
3b). The students were making important con-
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nections among writing, math, and communi-
cation, often without realizing it. As we began

to notice the development of common elements
across the letters being exchanged, we realized
the assignment had challenged the participants to
create their own writing environment out of mini-
mal instruction and with little guidance. Traveling
beyond the objectives of a learning exercise for
preservice teachers, the pen pals established their
own distinct and shared mathematical and liter-
acy inquiry community. This was a unique com-
munity that altered traditional boundaries of age,
context, and content, and directly challenged tra-
ditional roles of teacher and student.

Peterson (1992) identified 12 elements of com-
munity. In Figure 4, we have used those 12 ele-
ments as a frame to examine our own data. Each
element displays Peterson’s definition followed by
evidence from our data collection and analysis. As
we continue our discussion of the pen pal partner-
ship, we will highlight the elements of community
as revealed in Peterson’s framework.

It all begins with a letter of invitation. Already,
in this initial letter, we can see Peterson’s ele-
ments of sharing and drawing on life activities, as
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Figure 3a. The first letter by one second-grade student. The
text reads: My name is . | have a brother that’s nine
and a sister that’s seven and mom that’s 38 and a dad that’s
48 and sometimes we go to my dad'’s basketball game.
Sometimes | wrestle my sister and win.

well as dialogue, in the questions Shaun poses to
his (as yet unknown) second-grade pen pal.

Dear second-grader:

My name is Shaun and I am a junior at (name
of institution). My favorite thing to do is to play
football. I play football here at (name of institu-
tion). What is one of your favorite things to do?
Do you play any sports? I spend time with my dad
fishing and outdoors. Do you enjoy spending time
outdoors and with your family? I have two dogs,
Emma and Payton. Do you have any pets and
what are their names? I am studying to become a
teacher. What would you like to be when you grow
up? I hope to hear from you soon.

Your friend,

Shaun

In the above invitation, Shaun invites his pen pal
to join him in a writing community. In Shaun’s next
letter, we find additional elements at work, includ-
ing conversation, play, and parading—Ileading and
following through a series of interactive questions
and answers between Shaun and Jimmy.

SRR
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Figure 3b. The third letter by the same second-grade
student. The text reads: Hi , If you are six foot one
and I’'m 4 foot 7 that means you are two foot five inches.
And my tooth fell out eight days ago and my mom builds
grain bins and what is 600,000,000 times two is? What
should I vote for . . .
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Elements of Community in the Pen Pal Experience

Name of Element

Peterson’s Definitions of the Element (1992)

Evidence from the Pen Pal Inquiry Study (2007)

Ceremony, Ritual,
& Rite

Celebration

Conversation

Play

Routines and Jobs

Residency

Putting Language
to Work

Parading: Leading
& Following

Critique

Dialogue: Uniting
Critique and
Inquiry

Authority:
Empowering
Students

Life Activities

Teachers use these structures to create classrooms
where students feel as though they belong.
Ceremonies help students make transitions
between daily life and classroom living.

Ritual and rite help students with transitions,
incorporation, and separation.

Essential to the human experience—it is important
to not only work and play, but to also dance, sing,
tell stories, and celebrate. When we celebrate in
the classroom, we recognize that people have the
power to incorporate the joys and successes of
other people into their own lives.

Talk is the primary way we learn, and classrooms
are full of different types of talk for different
reasons, including caring talk, story talk, and
discussion.

The community is strengthened when students
share a playful spirit as they collaborate in
purposeful work.

May seem mundane but necessary to maintain
the living space and have ready access to the
necessary tools for learning.

Residency amounts to creating public and private
places for dwelling as well as safe spaces in which
members can take risks, seek out critique, and
grow in their thinking.

When using language, approximations are
essential, as are the opportunity to use language,
give and get feedback, collaborate, and negotiate
meaning.

Involves making, doing, performing, working
along with others who know a lot or a bit more.
No modeling.

An integral part of all genuine knowing, whether
in the arts, sciences, mathematics, or daily living.

In dialogue, participants collaborate and co-
produce meaning—it has a focus, and participants
join in for the purpose of understanding.

Empowering students to ask their own questions,
make their own choices, and manage their own
learning.

A dynamic social existence is dependent upon
students’ involvement in real life activities—those
that happen in daily life (p. 117)

In each classroom, a ceremony has developed around
the arrival of pen pal letters and getting ready to send
them. Individuals finish their letters at different times, so
routines and rituals have developed around the process.
Also, the pen pal semester ends with a culminating visit,
which helps with the transition ceremony, goodbyes, and
preparation for a new group of pen pals.

Celebrations erupted over a lost tooth, a lengthy letter
from a pen pal who last time wrote one sentence, the
understanding around a difficult mathematics problem,
birthdays, and the birth of a new baby in someone’s
family.

Conversation in this community, separated by time and
space, occurred in written conversation, but included all
the elements of caring talk (“I’'m sorry you were sick”™),
telling stories (explaining who won the kickball game),
and engagement in an ongoing discussion (learning in a
science unit on balance and motion).

Play certainly emerged around the creation of
mathematical problems for pen pals as each member tried
to determine how to stump and challenge the other.

Each classroom created routines around where materials
were placed, where resources were located, and jobs related
to organization of sending and receiving pen pal letters.

Residency emerged through sharing within both
classrooms; individuals began to play with their thinking,
ask questions, and critique constructively in order to grow
our thinking about teaching and learning, writing and
mathematics.

As evidenced in the letters, approximation is key to our
work, allowing students to focus on meaning making
through give-and-take exchanges of thinking about

our connections to each other and our developing
understanding of mathematical problem solving.

Parading is key to the letter-writing experience. It is not
our goal to correct writing, but rather to be examples for
each other—writing and creating side-by-side.

Critique happens in each classroom to inform our
understandings of writing, letter format, word choice, and
the genre of letter writing. Also, critique emerges around
mathematical thinking and problem solving.

At its very core, the letter-writing experience is about
encouraging dialogue through inquiry—asking questions
and seeking answers.

Letter construction and content is completely the choice
of all pen pals, asking their own questions and making
their own choices related to materials and content.

Every letter demonstrates the dynamic social existence
stemming from the content and experiences of each
participant’s everyday life in and out of school.

Figure 4. The elements of community as defined by Peterson (1992) in relation to data and evidence from the pen pal inquiry

community
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September 11, 2007

Dear Jimmy,

When I was younger, 1 liked to play kickball,
too. I would play with my friends all the time.
What kind of dog is Lady? One of my dogs,

Emma, came to visit me this week. We had a lot of
fun together. You want to be a cop. Well, one of my
uncles is a cop. He worked really hard in school
to become a cop. When I was younger, I wanted to
be a cop, too, but later I changed my mind. What
makes you want to be a cop? Well, I hope to hear
Jfrom you soon. Your friend, Shaun

Clearly, many elements of Peterson’s frame-
work can be seen in every letter and throughout
the pen pal process, particularly the idea of put-
ting language to work. Over time, an authentic
accountability to one another
arose from the initially artifi-
cial contact. Not only was there
excitement when the letters
would arrive (for both the pre-
service teachers and the second-
grade students), but there was
disappointment when there was
no letter. Joaquin, a second-grader, wrote, “Did
you forget me Meagan? Maybe you are sick but
I really need to hear from you.” The members of
the community began to count on each other and
to expect certain elements of communication.
Heather, a preservice teacher, looked regularly
for the unique stamps Martin would draw in the
corner of the envelope, each with the appropriate
monetary amount necessary for a stamp. Martin, in
turn, would look for Heather’s unique stationery
that reflected her love of scrapbooking and stamp-
ing. Shaun and Jimmy would always connect their
mathematical problems to something they had
written in previous letters. Yet, Shaun showed dis-
appointment when Jimmy asked him a question
he had answered in a previous letter. He provided
this authentic accountability, or critigue, when he
wrote back: “You asked me about my pets and I
remember telling you about that in one of our first
letters. Do you remember? Can you look back at
our old letters and see what I said?” Jimmy did,
and in the next letter, he used that information for
a mathematical problem.

Highlighting the role of conversation in com-
munities, Peterson (1992) claims a successful
community is a “safe place where members can
take risks and develop their expressive abilities.”

Some who appeared reserved
or uncooperative in other
classroom settings became

extroverted between the lines of

a handwritten letter about life

and math.

(251)
N

In our case, distance, accompanied by partial ano-
nymity, created an ideal environment for students
to communicate without fear of grading or embar-
rassment. Receiving special attention from an
older, and therefore extremely interesting, student
inspired both motivation and confidence in the
second-graders. Some who appeared reserved or
uncooperative in other classroom settings became
extroverted between the lines of a handwritten let-
ter about life and math.

In examining our data in relation to the ele-
ments of community, a key finding emerged:
shared practices, spaces, histories, and roles are
critical in supporting shared meaning making.
These shared elements create the unique “nexus of
practice” (Figure 1) that allowed the various par-
ticipants to ask their individual questions even as
they helped other members find
the answers to their own inquiry
questions. This shared mean-
ing making is evident in a later
exchange between Jimmy and
Shaun as they continue to ques-
tion, challenge, and critique
their developing meaning mak-
ing across the borders of literacy and mathematics.

Dear Jimmy:

Hey bud. I did go to the (name of institution)
vs. (name of institution) game because I play foot-
ball for (name of institution). Are you an (name
of institution) fan? You said you have short hair.
So do I. My hair is black and my eyes are brown.
1 like dinosaurs too. What is your favorite type
of dinosaur? My favorite type is T-Rex. You like
donuts. So do 1. If I have 12 donuts and I eat 6,
how many will be left for you? I hope to hear from
you soon. Have fun in school!

Your friend,

Shaun

THE EMERGENCE OF CEREMONY,
RiITUAL, AND RITE

It is a blustery day outside and the children are
returning a bit chilled with red faces on this cool
fall day. They rush in, put their coats away and
hustle to the carpet. Cheers rise up as they see the
mailbag. Pen pal letters have arrived. Jonathan
hands letters to individuals and they are asked to
wait until everyone has one before they rip them
open. Talk erupts over the envelope design and
second-graders critique if their university pen
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pal used the correct form. Finally, everyone has

a letter. RIP! Envelopes come open and there is
silence as children read. Then, a giggle. Amanda
turns to her [friend] and says, “Do you know my
pen pal has a ferret? I don'’t think I have ever seen
a ferret before!” Other children start reading
pieces out loud to their friends, asking to decipher
unknown words, and again, critiquing form. Ms.
Edwards asks if anyone would like to jump into
the author’s chair and read their letter aloud. Sev-
eral people volunteer and at the end of sharing,
the second-grader shares three things he or she
will write back. Then, students move to their desks
to begin writing. (Field notes, 9/12/06)

This is the typical pattern for the arrival of pen
pal letters in the second-grade classrooms. Inter-
estingly, the pattern in the university classroom is
similar in many ways, as evidenced in the follow-
ing data from field notes.

It is a windy day—I worry about the students
as they will “blow in” to our 8 am class. They
suddenly emerge, warm coffee or diet colas in
their hands, many complain-
ing about the impending win-
ter weather. Then, they see the
pile. As they enter the door, a
pool of letters lay in the mid-
dle of the table and Gina ex-
claims, “Look, we heard from
our pen pals.” Students pick up their letters, find
their usual comfortable spot, and settle in by tak-
ing off coats, unpacking back packs, and then,
with beverage in hand and smile on face—open
the pen pal letter. Silence. Then laughter erupts.
“Look at this—he wrote so much more this time.”
Then, questions. “This invented spelling says . . .
can you help me? What does this say?” After the
initial reading, the students begin reading out
loud to each other. More students arrive and shar-
ing continues. Some students begin to critique and
analyze the letters. Some add up the number of
words written and the number of words written
conventionally and come up with a percentage
score. Time to start class. (Author 1) asks, “Would
anyone like to read their pen pal letter out loud?”
Many volunteer, followed by discussions of what
to write back, what the student is doing well, and
what the author might try to do in this week’s let-
ter to push the second-grade pen pal as a writer.
Then, we grab some paper and begin writing.
(Field notes, 9/25/07)

[W]e wanted . .. to... foster
communication that we
hoped would lead to shared
mathematical discoveries.

In both settings, Peterson’s element of ceremony, rit-
uals, and rite was present in the activities surround-
ing the receiving and writing of letters. Connected to
this element of ceremony, rituals, and rite were sev-
eral additional elements from Peterson’s framework,
as described in the following paragraphs.

Shared Expectations
for Form and Content

Earlier we shared a quote from an interview with
Ms. Larsen, one of the second-grade teachers,
who discussed the importance of learning and
understanding letter writing to the school’s cur-
riculum. This became one of our shared expecta-
tions: to practice and use the form of letter writing
in all our exchanges, reflecting Peterson’s ele-
ment of parading. Over time, other expectations
for form and content grew among the members.
For instance, one of our preservice teachers added
a very decorative stamp that she drew herself. The
next time the letters from the second-grade stu-
dents were delivered, each one had its own unique
stamp design. Maddie, for instance, returned her
letter with a horse drawn on the back because she
had learned that Kate had a
horse. Communicating through
artwork also emerged as a
distinct characteristic of the
students’ letters. They were typ-
ically heavily decorated with

a theme, often related to holidays or the current
topic or book being studied in the second-grade
classroom. This provided evidence of Peterson’s
elements of play and life activities at work in this
developing community.

Developing a Shared
Problem-Solving History

It is important to note that we did not encour-

age our methods students to critique the second-
graders or grade them in any way. Instead, we
wanted them to form a bond within a learning
environment and foster communication that we
hoped would lead to shared mathematical discov-
eries. Of course, they naturally analyzed the stu-
dents’ handwriting and spelling and encouraged
awareness of them through discussion. Ultimately,
however, they provided a creative learning out-
let for the second-graders while learning to apply
new teaching tools practically.

Pen pal projects have been used in prior
research as a way for preservice teachers to ana-

(252)
N



g

lyze writing samples, prepare for interactions with
future students, and communicate about literature
and math. For the students, it provides an ave-
nue for free expression with someone other than
their teacher. Previous research consistently high-
lights the role a distinct audience has for a writer,
as well as the motivation it provides (Crespo
2003). When elementary students receive let-

ters from college students, whom they inherently
admire, it reinforces the importance of letter writ-
ing for them. Increased interest in writing, cou-
pled with an extended amount of time to respond,
leads students to carefully draft their letters, pay-
ing closer attention to their writing, spelling, and
grammar. The students showed immense develop-
ment in their letter writing abilities just five weeks
into the assignment. Generally, their initial letters
were short and hard to decipher, but by the fourth
week, the average length had tripled and the pen-
manship had become legible. Our methods stu-
dents were encouraged and surprised by this.

Initially, the elementary and education students
were hesitant, even skeptical, about the use of pen
pal letters as a successful vehi-
cle for mathematical commu-
nication. One second-grader
responded to his pen pal’s first
math letter saying, “There’s
no math, just words.” Though
the children were familiar with
solving spoken word problems,
they had come to expect the presence of numerical
representations within the words. When our meth-
ods students used written words in place of numer-
als, the second-graders were confused. As a result,
the preservice teachers learned an important lesson
regarding some second-graders’ developing under-
standing about how to represent numbers, as well
as the elements of a story problem.

Early feedback from the college students pro-
vided evidence of the same sentiment: they ques-
tioned the purpose and effectiveness of writing
about math with second-graders, who are only
beginning to explore letter writing and proper
spelling. As the process unfolded and the pen pals
exchanged thoughts and ideas, defining mathe-
matical communication became a shared under-
taking. We realized each individual had distinct
opinions about what it meant to communicate
mathematically, and for many of the preservice
teachers, it dated back to their elementary years.
One preservice teacher, Caroline, cringed at the

Initially, the elementary and
education students were hesitant, (ifiable problem for the univer-
even skeptical, about the use
of pen pal letters as a successful
vehicle for mathematical
communication.

thought of having to discuss something as diffi-
cult as word problems, knowing how hard they
were for her at a young age, while another, Holly,
distinguished teaching/learning mathematics from
reflecting on/communicating about mathematics.

As a child, | rarely if ever learned how to do math
by reading about it.
Caroline, preservice teacher

| didn’t see the main goal of the pen pal letters as
being so much a place where we taught math so
much as a place where students would be able to
reflect on math and communicate what they al-
ready know.

Holly, preservice teacher

The elementary students appeared to have lit-
tle knowledge about math communication other
than simple addition and subtraction problems
that did not include words. Often, especially in
the first few letters, the problems written by the
second-graders were simple, with either very
large or very small numbers, such as the one seen
in Figure 3b. In other cases, the early letters pro-
vided a string of numbers or
equations, but without an iden-

sity pen pals to solve (Figure
5a). The university students
collaborated with one another,
identifying their role and ways
to encourage their pen pals to
improve based on the original problems.

The letter-writing format and the openness
of the pen pal task allowed for the kinds of one-
on-one interactions and encouragement neces-
sary to support the mathematical development of
a very diverse group of second-graders. Preser-
vice teachers could use second-graders’ responses
to determine the kind of word problem to write
next, while also modeling the processes of writ-
ing problems and explaining solutions for the sec-
ond-graders. By the fourth week, the students were
all attempting to construct understandable word
problems (see Figures 5b and 6) with success. As
teachers and teacher educators, the key was not
how difficult the problem was or how many words
were spelled right, but that the student had learned
to elaborate, had adjusted his or her definition of
math communication, and was writing problems
that were coherent and solvable. This was some-
times difficult for the university students to appre-
ciate, assuming wrong answers or simple problems
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The text of the first letter reads: Dear , How old are you
and I play golf games and motorcycle games and 3 + 2 =5 and
we need 7 more pets to make 12. I figured that out because

5+ 7 =12 and I got a math problem for you to solve. What is
3+100=7?P.S. Are you in science? I do science.

The text of the second letter reads: There are four ghosts at
the store, three more came to play. How many are there left
in the store?

Figures 5a and 5b. Samples showing the progression from
initial math problems created by the elementary students
to simple word problems.
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Text of the letter reads: Here is your math problem: If you
have 14 pieces of bubble gum and Grace has 14 too how
many in all? Have fun with the math problem. Your friend,

. When you know the answer to the problem check
with my answer card!

Figure 6. Sample of an answer envelope on a student’s
letter

indicated the second-grader was not developing.
Over time, and looking back across multiple let-
ters, the preservice teachers shifted their focus and
adapted their definitions for developing math com-
munication. In a sense, then, everyone’s definition
of what it means to, in Peterson’s terms, put lan-
guage to work, changed as a result of participating
in this inquiry community.

Shared Roles as Teachers and Learners

In a community of practice, members collaborate
in order to develop skills or enhance understand-
ing. Long and Crafton (2006) claim communi-
ties of practice provide a setting for individuals
to cultivate positive identities about themselves
as learners or teachers. These identities are then
reflected in the roles participants take on, and are
given, within the community.

Including a math problem exchange in the pen
pal assignment presented the opportunity for each
participant to play the role of both teacher and stu-
dent. The students were eager to assume their new
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positions and appeared invested in writing math
problems for their college-aged counterparts. There
was a clear trend in the second-graders’ letters
regarding their new role as teachers; they distinctly
made a point to encourage their pen pals to solve
the problems before referring to the answer, which
was carefully hidden in a tiny hand-made construc-
tion paper envelope attached to the letter (see Figure
6). Interactions such as these suggest the second-
graders believed they were capable of teaching,
regardless of obvious age and educational discrep-
ancies. Vygotsky (1978) described the role of the
more knowledgeable other in pushing each learner
within a zone of proximal development—the space
between where we can go alone and in the company
of others. Within inquiry communities such as the
one that emerged in the pen pal project, we found
that the notion of the more knowledgeable other is
always shifting as we continually work to answer
our own individual questions while simultaneously
participating in the answering of each other’s ques-
tions. We observed how individuals were not teach-
ing, but sharing, which also strengthened them as a
community because it suggests

equality in a noncritical envi- Within inquiry communities . . . we
found that the notion of the more
knowledgeable other is always
shifting as we continually work
to answer our own individual
questions while simultaneously
participating in the answering of
each other’s questions.

ronment and provides evidence
of both parading and empow-
erment. The engagement in let-
ter writing provided the students
with enough time and distance
from their audiences to foster
their confidence as equal mem-
bers of the pen pal community.
Choosing a closing like “your friend,” as in Figure 6,
further suggests a familiarity, which assumes trust.

Paulo Freire (1998) once said, “Whoever
teaches learns in the act of teaching, and who-
ever learns teaches in the act of learning” (p. 31).
Those words came to life each week as we
watched two communities of learners, divided by
age and space, collaborate as teachers and learn-
ers to problem solve and ask questions of each
other as well as to experience what it means to be
part of a collaborative inquiry community.

CONCLUDING THOUGHTS
AND NEw QUESTIONS

As we end this inquiry, it is essential to return to
our original questions. Within this inquiry com-
munity, each individual had his or her own ques-
tion for investigation.

(®

The second-grade students asked the question,
“Who are you and what do we have in common?”
There were many students who could answer this
question. Here is what Aubrey said in an inter-
view about her pen pal Andrea: “I found out that
Andrea is a great writer. She never spells anything
wrong! I also found out that she has two broth-
ers, so do I, and two pets, so do I, and she wants
to be a teacher. Me too! We are different, too. She
wants to be a math teacher. I want to teach sci-
ence. Maybe some day we will teach together”
(Interview data, 4/20/07).

The teachers of the second-grade students
engaged in their own action research study, ask-
ing, “How does the presence of an audience for
my young second-grade students enhance, extend,
and support their development as writers?” Ms.
Edwards was particularly struck by the role of talk
before, during, and after the letter-writing experi-
ence in fueling student thinking; it allowed students
to “bounce ideas off of each other and to really
think beyond ‘what do I want to say?’ to ‘what is
it that my pen pal would like to hear from me?’”
(Interview data, 6/2/2007). Ms.
Edwards also commented in
an email communication about
how this process contributed to
her insights into her students’
mathematical development,
“Writing problems is not a sec-
ond-grade expectation, but I
watched as their understanding
and misconceptions about num-
bers were revealed as they had to engage in this
complex process of writing an appropriate solvable
problem for their pen pal” (7/24/08).

The preservice teachers had a question about
teaching and learning that is revealed week by
week with every pen pal letter: “How do children
develop as writers and how can I support them in
the writing process?”” For Melanie, this became a
more complex question when we added the math-
ematical component: “Not only did I witness the
development over time of one child and notice
how I can support their writing by simply listen-
ing, reading, and thoughtfully writing back some-
thing that will stretch them, but I can also do that
with mathematics. Their problem-solving abil-
ity is also developing, and I can also support that
over time if I am thoughtful and supportive of
their attempts” (Interview data, 4/30/07).
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As teacher educators, we asked, “What is
it about the experience of the pen pal partner-
ship that brings together so many isolated learn-
ing communities to truly create a community of
inquiry that supports the learning and questions of
such a diverse group of individuals with a collec-
tive purpose or a central question?”” Our answer
lies in the model presented as Figure 1. The key
to the creation and sustainability of this project is
the “nexus of practice” that was developed and
maintained over time because of a commitment to
shared meaning making; by assisting individuals to
answer their own inquiry questions while maintain-
ing our commitment to the overarching purpose,
we were able to focus on the question that initiates,
brings together, and drives the community: What
can we learn together and from each other?

This inquiry has come to an end, but we are
already overwhelmed by new questions. For
example, what elements of the pen pal rela-
tionship were particularly useful in help-
ing second-graders develop their mathematical
problem-solving ability? How do we support stu-
dents (second-graders and preservice teachers)
in understanding more deeply the connections
between literacy and mathematics? How can this
kind of pen pal relationship be sustained beyond a
single semester? Short, Harste, and Burke (1998)
note that to authors and inquirers, the sign of a
good inquiry is when you end with more ques-
tions than you began. It shows your thinking has
expanded and that your questions are no longer
simple. With this in mind, we will welcome a new
inquiry cycle and the fresh challenge to ask again
and be willing to learn from one another.
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