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hen you think back to your elementary school can generate anxiety, inadequacy, and embarrass

mathematics experiences, what stands out? formanystudents. Over time, these experiences can develop

Do you remember a mathematics concept or a into feelings of dislike or hatred toward mathematics. How
notable classroom teacher? Despite our focus on concepts we handle classroom interactions plays a role in how all
and strategies, often our feelings have more of an impact 'students experience mathematics. However, this is even
on our relationship with mathematics. Experiences with~ more critical for students who are often disenfranchised in
mathematics can produce positive emotions, but they also - mathematics owing to gender and racial stereotypes.

-




Wow, David,
you are thinking
likea
mathematician.

All too often, teachers’ relationships with
African American and Latina students have
been found to be overly conflictual in math-
ematics. Conflicts can play out in unconscious
ways in terms of focusing on misbehavior,
missing students’ mathematical contributions,
and discussing “low” students (Battey 2013).
Caring for students involves taking on students’
perspectives and challenging stereotypes about
who is mathematically competent (Bartell 2011).

Classroom relational

interactions (RIs)

The Common Core (CCSSI 2010) Standards
for Mathematical Practice (SMP) emphasize
the importance of quality instruction through
problem solving, mathematical discussion, and
student explanations—providing a founda-
tion for a conceptually focused mathematics
classroom. However, relational dimensions of
instruction, central to developing a caring envi-
ronment, are often overlooked (Neal and Battey
2014). Through our work in urban elementary
school classrooms, we have captured different
ways that teachers of various ethnicities relate
to students in mathematics. We have chosen
to name the ethnicity of the teachers, in addi-
tion to the students, to challenge the common
notion that when ethnicity is not stated, the
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teacher is assumed to be European American
(Lewis 2004). By categorizing interactions that
contribute to mathematical learning, we have
developed a framework of five dimensions of
relational interactions (RIs):

. Address behavior.

. Frame mathematics ability.

. Acknowledge student contributions.

. Attend to culture and language.

. Set the emotional tone (Battey et al. 2016).
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Each dimension can be used for either caring
or disconnecting from students (see table 1).

Through classroom examples, we highlight
three dimensions that are most applicable to
mathematics and predictive of increased learn-
ing: framing mathematics ability, acknowledg-
ing student contributions; and setting the emo-
tional tone. These three dimensions specifically
support SMP 1: Make sense of problems and
persevere in solving them (CCSSI 2010, p. 6) and
SMP 3: Construct viable arguments and critique
the reasoning of others (pp. 6-7). Additional
examples can be found in table 1. Note that
because negative RIs with students of color often
lead to disengagement, misbehavior, or school
dropout (Solérzano, Allen, and Carroll 2002),
implementing positive strategies for attending
to behavior is crucial. Furthermore, additional
strategies for successfully incorporating culture
and language into mathematics teaching have
been carefully documented elsewhere (Civil and
Khan 2001; Drake et al. 2015).

Positively framing

mathematics ability

Framing mathematics ability as innate or inti-
mately connected to someone’s intelligence
is common. Have you ever heard a parent or
colleague say something akin to, “Jonathan can
really write, but I don’t know what happened in
math!”? Unfortunately, this framing not only
narrowly describes how mathematics learn-
ing occurs but also raises the stakes for how
students participate in classrooms. Students
may worry about judgments from peers and
teachers related to their mathematics abil-
ity, or they may feel vulnerable to labels that
might include “nonmath person” or “slow.”
The importance of countering this narrative
in authentic, meaningful ways cannot be over-
emphasized (Boaler and Staples 2008).
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Teacher-student interactions that contribute to mathematical learning can be organized by five dimensions.

Addressing
behavior

Framing
mathematics
ability

Acknowledging
student
contributions

Attending to
language and
culture

Setting the
emotional tone

Relational interactions (RIs): Dimensions, definitions, and examples

Responses to student behavior. Includes
escalating behavioral issues or managing
them privately.

Comments that frame students’ ability to
do mathematics. Considers the ways in
which competence is framed as innate or
incremental.

Responses to students’ mathematical
contributions. Entails ways in which
teacher values or devalues or praises or
disparages students’ thinking.

References to cultural or linguistic
contributions of students. Includes
inclusion and omission of everyday
experiences of students in mathematics
instruction as well as varied uses of
language and body movement.

Communicating expectations of acceptable

behaviors and emotions. Consists of
preempting behavior (as opposed to a
direct response) and creating emotional
space for students.

Noting positive models of behavior
Handling misbehavior discretely

Avoiding a hyperfocus on misbehavior

Framing students as competent mathematically

Relating student thinking to more complex
mathematical ideas

Explicitly challenging societal stereotypes about
success in mathematics

Recognizing correct aspects of student thinking with
incorrect answers

Pressing for complete explanations to show care
about the details of student thinking for correct and
incorrect answers

Revoicing student explanations rather than focusing
simply on answers

Drawing on students’ everyday experiences in
designing problem contexts

Allowing students to solve problems in language or
dialect of preference before explaining their thinking

Revoicing student explanations across languages

Relating to students through personal stories and
being emotive

Validating student emotions during mathematics

Supporting perseverance and effort in mathematics

Although the “nonmath” narrative may
have an impact on all students, consider-
ing the ways that underserved students are
often positioned as deficient or incapable
in relation to mathematics, challenging this
narrative by explicitly framing underserved
students as mathematically able is especially
important for teachers. Compounding this,
students who are in urban schools comprising
African American and Hispanic students often
receive low-quality mathematics instruction
(Lubienski 2002). Countering these impover-
ished practices, teachers can frame students’
mathematics ability positively by focusing on
three strategies:

1. Eliciting a complete explanation from
students.

2. Revoice student thinking.
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3. Highligh students’ mathematical
competence.

These strategies cannot be implemented when
norms of mathematical classroom discourse
require only an answer (Forman and Ansell
2001). In contrast, these strategies require an
environment in which teachers use follow-
up questions to elicit complete explanations
(Franke et al. 2009), which is consistent with
the last of the eight Effective Mathematics
Teaching Practices, to elicit and use evidence
of student thinking that is found in Principles
to Actions: Ensuring Mathematical Success for
All (NCTM 2014, p. 10). Revoicing—repeating,
highlighting, or rephrasing—students’ ideas is
a way of recognizing the mathematical impor-
tance of specificstudents’ thinking. Additionally,
explicitly noting the mathematical competence
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This is
what my
junior high
teacher
taught me

Uh, huh.
And this is

Junior high

teacher...?

of students, on the basis of evidence of student
thinking, serves to counter ideas of accuracy
and speed as the only mathematics abilities.
The more that teachers highlight all the dif-
ferent mathematics competencies (e.g., prob-
lem solving, spatial thinking, logic), the more
that students will view themselves as math-
ematically smart in various ways (Featherstone
etal. 2011).

The following vignette illustrates how
Ms. May, an Asian American second-grade
teacher, enacts the three strategies in her class-
room in an effort to promote perseverance
(SMP 1). The class is solving the problem a + a =
15 + 1, and May emphasizes the mathemati-
cal thinking of two female students, Grace and
Amy, who are African American and Hispanic,
respectively, as she presses them for another
solution (bold text indicates emphasis).

May: You made a new problem out of it. OK, is
there another way to solve it?

Amy: Eight plus eight equals sixteen; sixteen
take away fifteen equals one.

May: Sixteen—can I see this? So, you're telling
me that eight plus eight—this turned into a
what? A sixteen? [She rewrites it as 16 = 15 + 1,
eliciting a complete explanation.]

Amy: Uh, huh.
May: And then you put minus fifteen on this
side? And so it was one, and you know this way

it equals one? [She rewrites it as 16 — 15 = 1,
revoicing the student’s thinking.]

Grace: We did it backwards.

May:You did it backwards, so you got eight plus
eight right here, and you made that to a sixteen,
like that? [May writes 15+ 1-15=8 + 8 — 15,
again revoicing the student’s thinking.]

Grace: Uh, huh.

May: Like that? And then you minused [i.e.,
subtracted] fifteen and got one? That’s interest-
ing. You know, the way I just wrote it like this?
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second grade.
That'’s
amazing.

This is what my junior high teacher taught me
[highlighting mathematical competencel.

Amy: Junior high teacher . ..?

May: Uh, huh. And this is second grade. That’s
amazing.

One important aspect of framing students
as mathematically competent is reflecting on
how we are recognizing students’ multiple com-
petencies in mathematics classrooms. Are we
noting specific instances of student competence
related to mathematical reasoning, efficiency,
communicating ideas, and connecting ideas?
This can be as simple as stating, “Wow, I love
David’s questions to his partner about how she
solved the problem.” Discovering the variety
of mathematical competencies, especially for
those who struggle, can significantly change
students’ relationship with mathematics.

Acknowledging student
contributions

Students’ views of mathematical abilities are
also constructed in smaller moments through
how teachers choose to acknowledge student
contributions. The subtle ways that compe-
tence is constructed mathematically are often
related to classroom patterns in responding
to students’ answers and posing purposeful
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questions as stated in NCTM’S effective math-
ematics teaching practices (2014). Do we
question students only when their answers
are incorrect, or do we reserve questions for
students with correct answers? Classroom pat-
terns may communicate that questions are only
for students whose mathematical thinking is
considered valid or, in contrast, that questions
always mean a solution is incorrect.

It is important to avoid positioning students’
contributions as having little mathematical
merit even when misunderstandings arise. In
these situations, teachers can acknowledge
student thinking through a process:

* Recognize the correct aspects of the
student’s thinking.

* Note the problem that the student solved
correctly.

* Pose that revised problem to the class.

* Return to the original problem as a check
for understanding.

Using questioning to deconstruct incorrect
answers helps teachers identify the correct
aspects of a student’s thinking. Bringing the part
of the problem that the student has solved cor-
rectly before the class highlights the difference
between the problem that the student solved
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and the original one, which also engages stu-
dents in SMP 3. Posing this adapted problem
recognizes that the student solved a problem of
mathematical value, just not the intended one.
Returning to the original problem extends the
student’s correct thinking to the material to be
learned. This process stands in stark contrast to
a teacher choosing not to question a student’s
thinking about an incorrect answer, embarrass
them, or merely provide the correct answer.

In the following example, second-grade Euro-
pean American teacher Ms. Nolan both mod-
eled and provided scaffolding support for SMP 3
when she pressed for an explanation as Eileen,
an Hispanic student, provided an incorrect
answer, using the previously mentioned process
for acknowledging student contributions:

[Eileen shares her solution for5+5-5=2+___
by putting the number 8 in the blank.]

Nolan: OK, Eileen did two interesting things.
The first one is [that] she took this right here,
two plus eight? And she moved it where? [recog-
nizing correct aspects of the student’s thinking]

Allison: To the front [2 + 8 =5 + 5]

Nolan: To the front, and she put eight. And she
moved this part to the what?

Students: [in unison] To the back

Nolan: She flipped it. She made it a little more
interesting. Now, Eileen said that two plus
eight is the same as ten. Would you guys agree
with that? [noting the problem that the student
solved correctly)

[Students call out yes and no.]

Nolan: Would you agree that two plus eight
equals ten? [posing the revised problem to the
class to solve]

Mandy: I'm talking about the three [5 + 5 - 5].

Nolan: No, I'm talking about two plus eight.
Would you agree with that? Yes or no?

Mandy: Yes, because eight, nine, ten.

Nolan: Eight, nine, ten. OK. And then she said,
“Five plus five is the same as ten.” Would you
agree with that?
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Students: [in unison] Yes.

Nolan: OK, so if we say that five plus five equals
ten, can I do this? If I take this out and put a
ten here [replacing 5 + 5 with a 10 on the white-
board], can I do that?

Students: [in unison] Yes.

Nolan: 1 can switch it, right? You just said five
plus five equals ten. So now, let me ask you,
Eileen, would you keep this eight or would you
change it? Take a second to look at this. Look at
this new problem that I put on the board here
[writing 2 + ___ =10 - 5, returning to the origi-
nal problem].

Knowing how to highlight students’ thinking
when their answer is incorrect can be difficult,
but it can create a jumping-off point for extend-
ing learning. Nolan began by establishing that
Eileen’s thinking is correct for the problem
she solved, 2 + ___ =5 + 5, before asking her
to revisit the original problem with the added
support of adding the two fives. Looking for
the patterns that exist in our own classrooms
around answers and explanations makes
explicit the ways in which mathematical com-
petence is constructed in our classrooms.

Creating emotional space

From anxiety or fear of failure, to excitement
at getting the correct answer, we sometimes
forget the range of emotions that mathematics
can evoke. Instructional practices that teachers
develop may serve to create or limit emotional
space. The emotional tone of a classroom that
is focused on timed tests, rote learning, and
algorithms can feel very different than one that
attends to the effective mathematics teaching
practice of facilitat|ing] meaningful math-
ematical discourse that encourages student
justification, problem solving, and classroom
conversations (NCTM 2014, p. 10). Addition-
ally, social factors influence emotional tone and
may include the role that productive struggle
plays in mathematical learning, whether doing
mathematics is seen as an individual or social
endeavor, and the extent to which emotions
are considered part of the mathematics experi-
ence. Comments and stories as well as the types
of work that teachers ask students to do can
convey messages about the role of emotions
within mathematics classrooms. Teachers can
create more emotional space in mathematics
classrooms by—
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* sharing their own mathematics stories and
being more emotive during instruction;

* validating student emotions while doing
mathematics; and

* supporting perseverance and effort

—the last of which supports SMP 1, to make
sense of problems and persevere in solving
them. We are in no way advocating for a disin-
genuous display of emotions; stories must be
authentic to teachers. This may include com-
municating our own mathematical struggles
or possibly how we excelled in mathematics
but noticed that some types of instruction
did not meet the needs of certain students.
Modeling our own emotional engagement
with mathematics and validating students’
emotions and experiences encourage an
approach in which students bring their full
selves to mathematics. Acknowledging strug-
gle and supporting students’ efforts also serve
to challenge the notion that mathematical
intelligence is innate and instead highlight
how persevering through mathematics is a
rewarding experience that builds competence
and confidence.

Mr. Gray, an African American fifth-grade
teacher, showed vulnerability and encouraged
perseverance in mathematics, SMP 1, by com-
municating his own mathematical struggles:

Is there anybody that doesn't understand
this problem? Don’t be ashamed. You know
you can’t be ashamed in this class because
I tell you all the time, there’s a lot of stuff I
don’t understand in math. And math, I'm
going to make it one of my—it is one of my—
goals. If you're working on that too, it’s OK.

Gray’s example opened up multiple ways
for students to experience mathematics.
Immediately after sharing this, a student vol-
unteered that she did not understand, and
Gray responded by having students generate
another strategy. This spoke to his students’
comfort with him and the safety they felt in his
response to their mathematical struggles.

In another example, May builds student con-
fidence as students, in pairs, solve the true-or-
false number sentence 4 + 9 =5 x 3 — 2. Resisting
the desire to tell students the answer or praise a
correct answer, May challenges Abram to have
more confidence and mathematical authority:
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May: So, is it true or false?
Abram: It’s true.

May: You bet your class money that

it's true? [Abram shakes his head no.]

Would you bet your class money that
it's true? [Serena shakes her head no.]
Have confidence in yourself!

Abram:1know I don't, 'cause sometimes I get
stuff wrong.

May: But sometimes you get stuff right. [The
teacher leaves.)

Abram: So, it’s true.

Serena: Maybe it’s wrong. You don’t know.
Maybe the teacher is lying.

Abram: It’s right!
Serena: [Giggling] It's wrong.

Abram: Fifteen, fourteen, thirteen [counting
back on fingers]. Come on, thirteen. I bet my
class money. I bet you.

Teaching mathematics is clearly more than
working with abstract numbers; it requires
seeing the whole student, including his or her
stories, emotions, and struggles. We can con-
nect to our own emotional experiences during
mathematics learning, and we can encourage
students to do the same. How are we finding
ways to authentically express a range of emo-
tions in the classroom? Are there ways we can
use our experiences to better connect to the
mathematical struggles our students face?
Opening up more emotional space for students
to have multiple ways to experience mathemat-
ics is crucial, especially for those so often posi-
tioned as unlikely to succeed mathematically.

Reflecting on caring
mathematical relationships

You can start implementing these strategies
by monitoring and attending to your own rela-
tional interactions with students in your class-
room. Use the framework as a tool of reflection
and practice. Focus on one dimension to begin
with, noting your own classroom patterns.
Identify where changes are necessary and put
them into practice, continuing to monitor
interactions. For example, since constructing
mathematics abilities on the basis of answers
is common, how do you respond to answers?
Reflect on the degree to which you support stu-
dents by noting an aspect of their competence,
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I know

Idon't,
‘cause

sometimes
I get stuff

wrong.

highlighting correct parts of their thinking,
and creating more emotional space. We posed
questions in each section to guide reflection;
however, reflecting on the ways in which our
interactions relay specific messages to students
is most critical. Purposively making sure that
the messages we convey and our interactions
with African American and Hispanic students
do not align with—and instead challenge—
negative stereotypes adds another dimension
to this work. Remaining watchful can help us
notice the ways that students interpret our
interactions. We can transform mathematics
classrooms into more caring environments.

M Common Core

Connections

SMP 1 1.0A.7
SMP 3 1.0A.8
3.0A4

REFERENCES

Bartell, Tonya. 2011. “Caring, Race, Culture,
and Power: A Research Synthesis toward
Supporting Mathematics Teachers in
Caring with Awareness.” Journal of Urban
Mathematics Education 4 (1): 50-74.

Vol. 24, No. 7 | teaching children mathematics * May 2018

But
sometimes
you get
stuff right.

439



" | Let'schat

On the second Wednesday of each month, TCM hosts a
lively discussion with authors and readers about an
important topic in our field. In May, we discuss this feature
article, “Strategies for Caring Mathematical Interactions,”
by Dan Battey, Rebecca A. Neal, and Jessica Hunsdon on
May 9, 2018, at 9:00 p.m. EDT. Follow along using
#TCMchat.

Unable to participate in the live chat? Follow us on Twitter
@TCM_at_NCTM and watch for a link to the recap.

Battey, Dan. 2013 "'Good’ Mathematics Teach-
ing for Students of Color and Those in Pov-
erty: The Importance of Relational Interac-
tions in Instruction.” Educational Studies in
Mathematics 82, no. 1 (January): 125-44.

Battey, Dan, Rebecca Neal, Luis Leyva, and
Karlyn Adams-Wiggins. 2016. “Detailing
Academically Affirming and Supportive
Relational Interactions in Urban Mathematics
Classrooms.” Journal of Mathematical Behav-
jor 42 (June): 1-19.

Boaler, Jo, and Megan Staples. 2008. “Creating
Mathematical Futures through an Equitable
Teaching Approach: The Case of Railside
School.” Teachers College Record 110 (3):
608-45.

Civil, Marta, and Leslie H. Khan. 2001. “"Math-
ematics Instruction Developed from a Garden
Theme.” Teaching Children Mathematics 7,
no. 7 (March): 400-5.

Common Core State Standards Initiative (CCSSI).
2010. Common Core State Standards for
Mathematics (CCSSM). Washington, DC:
National Governors Association Center for
Best Practices and the Council of Chief State
School Officers. http://www.corestandards.
org/wp-content/uploads/Math_Standards.pdf

Drake, Corey, Tonia J. Land, Tonya Gau Bartell,
Julia M. Aguirre, Mary Q. Foote, Amy
Roth McDuffie, and Erin E. Turner. 2015.
“Three Strategies for Opening Curriculum
Spaces.” Teaching Children Mathematics 21,
no. 6 (February): 346-53.

Featherstone, Heather, Sandra Crespo, Lisa Jilk,
Joy Oslund, Amy Parks, and Marcy Wood.
2011. Smarter Together! Collaboration and
Equity in the Elementary Math Classroom.

Forman, Ellice, and Ellen Ansell. 2001. “The

Multiple Voices of a Mathematics Classroom
Community.” Educational Studies in Math-
ematics 46, no. 1 (March): 115-42.

Franke, Megan L., Noreen M. Webb, Angela G.

Chan, Marsha Ing, Deanna Freund, and Dan
Battey. 2009. “Teacher Questioning to Elicit

Students’ Mathematical Thinking in Elemen-
tary School Classrooms.” Journal of Teacher
Education 60 (4): 380-92.

Lewis, Amanda E. 2004. “"What Group?’ Study-

ing Whites and Whiteness in the Era of
‘Color-Blindness.’” Sociological Theory 22,
no. 4 (November): 623-46.

Lubienski, Sarah Theule. 2002. “A Closer Look at

Black-White Mathematics Gaps: Intersections
of Race and SES in NAEP Achievement and
Instructional Practices Data.” The Journal of
Negro Education 71, no. 4 (Autumn): 269-87.

National Council of Teachers of Mathematics

(NCTM). 2014. Principles to Actions: Ensuring
Mathematical Success for All. Reston, VA: NCTM.

Neal, Rebecca A., and Dan Battey. 2014. “Open-

ing Classroom Spaces for the Mathematical
Success of African American and Latino/a Stu-
dents.” TODOS Research Monograph 3:50-64.

Solérzano, Daniel, Walter R. Allen, and Grace

Carroll. 2002. “Keeping Race in Place: Racial
Microaggressions and Campus Racial Climate at
the University of California, Berkeley.” Chicano/a-
Latino/a Law Review 23 (Spring): 15-111.
https://escholarship.org/uc/item/5b52m9r3

Dan Battey, dan.battey@gse.rutgers.edu,
an associate professor at Rutgers Univer-
sity in New Brunswick, New Jersey, is
interested in the ways that race, class,
and gender influence the teaching

of elementary school mathematics.
Rebecca A. Neal, rneal01@hamline.edu,
an assistant professor at Hamline Univer-
sity in St. Paul, Minnesota, is interested
in how classroom behaior and inter-
actional processes mediate learninng
opportunities for students of color.
Jessica Hunsdon, jhunsdon@gmail.com,
an educational consultant and former
elementary school teacher, is interested

Reston, VA: National Council of Teachers
of Mathematics.

440 May 2018 ¢ teaching children mathematics | Vol. 24, No. 7

in supporting teacher change through professional
development with a focus on in-classroom coaching.

www.nctm.org



(X)

NCTM
Brings Professional
Development to You

NCTM has designed a series of workshops
to help you incorporate the best instructional
practices into your mathematics teaching.

The workshops are based on extensive research
about student learning outcomes. These
workshops come to you and can be customized
to address the needs of your school or district.

Current Workshops:
Facilitating Meaningful Mathematical
Discourse (Pre-K-Grade 12)

Supporting Students’ Productive Struggle
(Pre-K=Grade 12)

Algebra Readiness for All Students
(Grades 6-8)

Making Mathematics Accessible (Grades 4-8)

Coming Soon: Professional development
around the publications Catalyzing Change
and 5 Practices for Orchestrating Productive
Mathematics Discussions

. Onee Catalyzing Change
Optional Add-Ons: in High School Mathematics

Membership

Initiating Critical Conversations

Customized webinars
Bulk publications
MyNCTM

Visit nctm.org/professionalservices
to start building your community
of practice.

Book study

X))

NCTM | teacke



