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Abstract

Secondary mathematics preservice teachers (PSTs) in mathematics methods courses at three different universities
interpreted and responded to five quotations related to issues of equity in mathematics education. PSTs engaged with the
quotations both individually, in writing, and as a whole class, in an inner-outer circle discussion. We used Gutiérrez’s
(2009) dimensions of equity (access, achievement, identity, and power) to examine PSTs’ responses. Along with other
course work, this activity created a space where PSTs were able to discuss issues of equity that could affect their future
mathematics instruction.

Discussion And Reflection Enhancement (DARE) Pre-Reading Questions
1. Does equity have various dimensions, and if so, what might they be?

2. What aspects of equity, with regards to the teaching and learning of mathematics, would you anticipate preservice
secondary mathematics teachers to be more (or less) likely to discuss and why?

3. What might make it more (or less) challenging for preservice mathematics teachers to discuss particular issues of
equity related to the teaching and learning of mathematics?

Christa Jackson (jacksonc@iastate.edu) is an Assistant Professor at [owa State University. Her research focuses on
teachers’ knowledge of equity and teaching practices mathematics teachers use that affords opportunities for students
from diverse cultures, ethnicities, and socio-economic backgrounds to learn rigorous, challenging mathematics while
simultaneously fostering productive mathematical identities.

Sarah A. Roberts (sroberts@education.ucsb.edu) is an Assistant Professor of mathematics education at University of
California Santa Barbara. Her interests include equity in mathematics education, supporting English learners in math, and
pre- and in-service teacher professional development.
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It’s a little overwhelming, realizing just how much I
hadn’t thought about when it comes to the education
and well-being of my future students. More and more,
I feel like the majority of my focus in teaching should
be addressing the different backgrounds and the
different needs of my students. With classrooms
becoming more and more diverse, I have a
responsibility to be as informed and prepared as
possible to run and maintain a diverse classroom.
(Preservice Mathematics Teacher’s Written Post-
Discussion Reflection)

What does it mean to have preservice mathematics
teachers reflect on and discuss issues of equity within
mathematics teaching and learning? Why is it important
to attend to equity issues in the mathematics classroom?
Researchers (e.g., Malloy, 2009) argue that as teachers
they build
relationships, have high expectations, and support
students to maintain their identities. Teachers must be

attend to equity in their classrooms,

prepared to make learning relevant (Malloy, 1997) and to
teach diverse learners (Gutierrez, 2009) who have varied
cultures, lives, and prior experiences. Thus, it is important
for preservice teachers (PSTs) to see beyond their own
experiences and to understand those of their future
students in order to begin creating equitable classrooms
(Milner, 2006). Therefore, the purpose of this study is to
examine PSTs’ conceptions of equitable mathematics
teaching. More specifically, the research question
underlying this study is: What do secondary preservice
mathematics teachers attend to when interpreting and
reflecting on issues of equity in the teaching and learning
of mathematics?

Framework

Attending to issues of equity is key to transforming
“mathematics education in ways that privilege more
socially just practices” (Gutiérrez, 2009, p. 4). Gutiérrez
(2009) argues there are four dimensions of equity, which
lie on two axes: the dominant axis (access and

achievement) and the critical axis (power and identity).
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The dominant axis attends to “preparing students to
participate economically in society and privileging a
status quo. The dominant axis, where access is a precursor
to achievement, measures how well students can play the
game called mathematics” (Gutiérrez, 2009, p. 6). Access
includes resources that enable students to participate in
mathematics, such as quality teachers, rigorous
curriculum, and adequate supplies. Achievement includes
students’ participation in class, their patterns of course
taking, their standardized test and their

participation in the mathematics pipeline.

scores,

The critical axis, in contrast, ensures “that students’
frames of reference and resources are acknowledged in
ways that help build critical citizens so that they may
change the game” (Gutiérrez, 2009, p. 6). Attending to
identity through acknowledging the ways students are
racialized, gendered, and classed gives students
opportunities to draw on their cultural and linguistic
resources (e.g., home language, frames of reference, etc.).
Whereas, attention to power in mathematics classrooms
occurs through supporting students in using mathematics
to transform the world in which they live, such as through
giving students voice in the classroom and through using

mathematics to critique society (Gutiérrez, 2009).
Context

This study took place in three different mathematics
methods courses at three universities in the United States
(Midwest, Southeast, and New England states) with 43
PSTs (> 85% were Caucasian). There were seven to
nineteen students enrolled in each methods course, split
almost equally between males and females, and the course
was the only secondary mathematics methods course
offered to students at each university and the PSTs
enrolled in that course the semester prior to student
teaching.

Although the PSTs at each university take a multicultural
education course as part of their teacher preparation
program, those courses do not connect explicitly to
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education course as part of their teacher preparation
program, those courses do not connect explicitly to
mathematics education. Therefore, to prepare teachers
adequately to teach mathematics through an equity lens,
we structured our methods classes to attend to and focus
on equity issues throughout the course. During our
methods courses, the PSTs read and reflected on
mathematics equity-related articles (see Appendix for a
complete list of the equity-related articles PSTs read
during the course) and also discussed equity in the context
of the other key components of mathematics teaching and
learning (e.g., within the context of assessment, lesson
planning, and promoting classroom discourse). Equity
was not a single-day lesson in the course, but instead was
embedded in the day-to-day work of the class.

Equity Quotations Task

To examine secondary mathematics PSTs’ conceptions of
equitable mathematics teaching, we collected written
responses to five quotations (see Table 1) during the sixth
week of the semester. The five quotations were selected

because they were representative of viewpoints our PSTs
would encounter in their current and future practice. Prior
to responding to the quotations, the PSTs did not read the
articles and/or books from which the quotations were
taken. All the PSTs responded to Quotation 2 and were
randomly assigned to respond to two other quotations, for
a total of three quotations each. The PSTs were asked to
respond to three quotations to provide them an
opportunity to delve more deeply and reflect more on their
responses. We purposefully selected Quotation 2 for all
the PSTs to respond to because teachers’ expectations
were paramount in the discussions at all three universities,
and we wanted to provide a window to further explore
those conversations. For each assigned quotation, the
PSTs had to (1) interpret the meaning of each quotation in
1-2 paragraphs, and (2) discuss their reactions to each
quotation (What do you think about the quotation?) in 1-
2 paragraphs. We acknowledge that thinking about one
quotation might affect how the PSTs considered others.
However, we believe we selected a range of quotations
that broadly represented the thoughts and ideas related to
equity in mathematics education.

Table 1
Equity Quotations with Number of Preservice Teacher Responses per Quotation
Equity Quotation PSTs’
Responses
1. “Minority and linguistically diverse students have not been construed as visible players 21
within mathematical discourse either in or out of schools.” (We adapted this quotation from
Gonzalez, Andrade, Civil, & Moll, 2001.)
2. “Teachers have different expectations of their students based on their students’ ethnic and 43
socio-economic backgrounds.” (This quotation is based on expectations literature, e.g.
McKown & Weinstein, 2008.)
3. “The way teachers teach mathematics does not send any messages; mathematics is free of 23

context.” (We wrote this quotation as a negation of the following text: “Simply put, teaching
math in a neutral manner is not possible. No math teaching — no teaching of any kind for that
matter — is actually ‘neutral’” (Gutstein & Peterson, 2006, p. 6).
4. “I thought math was just a subject they implanted on us because they felt like it, but now I 22
realize that you could use math to defend your rights and realize the injustices around you...
now I think math is truly necessary and, I have to admit, kinda cool. It’s sort of like a pass
you could use to try and make the world a better place” (Gutstein & Peterson, 2006, p. 1).
5. “Students can connect math with their own cultural and community histories and can 20
appreciate the contributions that various cultures and people have made to mathematics”

(Gutstein & Peterson, 2006, p. 2).
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After completing their responses, the PSTs participated in
a videotaped discussion using a discussion structure
called inner-outer circle, an adaptation of a Socratic
Seminar (e.g., Thompson & Radosavljevic, 2014). The
students with the same quotation discussed their
interpretation and reaction to it in the “inner circle” for ten
minutes. The PSTs who did not respond to the quotation
listened to the discussion in the “outer circle,” and after
the inner circle’s discussion, they had five minutes to
discuss their thoughts on the discussion and the
quotations. The use of the inner-outer circle structure
allowed the PSTs to extend their thinking about all the
quotations with their peers.

Following the inner-outer circle discussion, the PSTs
individually reflected on the discussion by giving written
responses to these prompts: (1) What are you thinking
about after the discussion of the equity quotations? (2)
What are you thinking about related to your own beliefs
and experiences about mathematics teaching and
learning? (3) What are you thinking about related to your

teaching, your future classroom, and your future students?

To analyze the PSTs’ responses to the quotations, we
coded each student’s written responses to the quotations
based on Gutierrez’s (2009) dimensions of equity (access,
achievement, identity, power). The two co-authors coded
20% of the data independently to establish reliability. We
discussed our disagreements and agreed to whether an
item belonged with a particular code. We then used the
discussion to independently code another 20% of the data.
We achieved a Cohen’s Kappa of 82.6%. We used the
inner-outer circle discussion and the post-reflection
responses to triangulate the data.

Preservice Teachers’ Responses to the Equity
Quotations

We categorized and aggregated the PSTs’ written
according to Gutiérrez’s (2009) four
dimensions of equity. Table 2 provides an overview of

responses
these written PST responses to the quotations, which

occurred prior to the inner-outer circle. We discuss each
dimension in the following subsections.
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Table 2
Classification of Responses (from 43 PSTs) by Gutiérrez
(2009) Equity Dimension

Quotation  Access Achieve- Identity Power
ment

Quotation 1 40% 21% 36% 3%

Quotation 2 57% 14% 28% 1%

Quotation 3 75% 6% 15% 4%

Quotation 4 24% 4% 2% 70%

Quotation 5 19% 1% 76% 4%

Access

Our PSTs discussed access most often in relation to
providing opportunities for all students to learn
mathematics and to having high or the same expectations
for all students. In terms of providing opportunities to
learn, one PST argued during the inner-outer circle
discussion that if teachers were not teaching all students
and giving them opportunities to learn, they were not
doing their jobs. Another PST provided an example of
having students in class who did not understand English.
She emphasized that teachers must do “their part” to make
sure the English learners know and wunderstand
mathematics vocabulary and how to explain and use it to
solve word problems. Although this PST did not discuss
how she would attend to language development in her
mathematics classroom, she claimed it was “our
responsibility” to figure out how to modify instruction in
ways that support English learners in the classroom.

The second focus PSTs discussed in relation to access was
providing either high or the same expectations for all
students. For example, many PSTs reacted in their written
responses to Quotation 2 by saying that they would have
high standards and encourage all students in the
mathematics classroom. To why  high
expectations were so important, during the inner-outer
circle discussion one PST asked: “If a teacher has low
expectations for his/her students, but is not vocal about it,
how would the students know?”” A peer responded,
There’s a lot of different ways it can come across.
First of all, it can be by the type of assignments you
are giving them. If you don’t think they can do higher-

explore

cognitive level tasks, then you won’t even give them

VOL. 8, NO. 1 SPRING 2017



Jackson & Roberts

the option of learning it. Other ways you can do that
is by not providing them time to explore or think
mathematically. So you just don’t provide them the
opportunities for them to learn. So it’s not like you’re
telling them “I don’t think you can do this,” but
you’re not giving them the opportunities to do so.
Like the second they start struggling with something,
instead of letting them struggle, you say “Oh this is
too hard, let me give you something easier,” or
“Here’s the answer.”

Low expectations, according to our PSTs, lessened access

to opportunities to learn mathematics.

The PSTs wrote a number of recommendations about how
they would provide access to their students, beyond more
generally creating opportunities to learn and having high
expectations: (a) relate mathematics content to students
and their lives, (b) create a safe learning environment, (c)
use tools to create access, and (d) learn how to adapt
lessons to make students of color “visible players” in the
mathematics classroom.

Achievement

Achievement is often what results from students having
or not having access to rigorous mathematics (Gutiérrez,
2009). The PSTs noted this symbiotic relationship
between access and achievement. For example, a PST
commented during the inner-outer circle discussion, “If
you have lower expectations for those students that you
don’t think are going to do as well in your class, then they
aren’t going to do well, because they know you don’t
expect a lot out of them.” Another PST in this discussion
mentioned this interconnection between access and
achievement: “Assumptions...You know their ethnic
background. You know their SES. So you make an
assumption about it.... If you only expect them to perform
at a certain level, and if they hit that level, that’s all you
expected out of them.”

When the PSTs discussed issues focused specifically on
achievement, they repeatedly mentioned students’
performance in mathematics and on standardized tests.
One PST articulated in her written response, “A student
who is a minority or a student who is diverse and maybe
is not a native speaker of the English language is not seen

TEACHING FOR EXCELLENCE AND EQUITY IN MATHEMATICS

10

as an excelling student within or out of the classroom.”
With regards to current mathematics assessments, a PST
expressed in her written response, “[S]tandardized tests
seem to be [the] clearest exemplar of [the] dominate
Anglo culture’s ability to subjugate minority and ELL
[English language learner] learners.” By and large, PSTs
noted that all students are capable; however, PSTs raised
the concern that not all will often be seen as such in their
teachers’ eyes or on standardized assessments.

Identity

We found that when PSTs discussed identity, they related
it to: 1) how teachers align particular characteristics or
traits with groups of individuals and 2) how teachers
lower expectations for particular groups of students. In
attending to groups of people aligned with particular
traits, one PST, whose response was representative of
other PSTs’ written equity quotation
suggested, “Students who experience diversity either

responses,

linguistically or as a minority are not often thought of as
people who will be prominent figures in their math classes
while they are in school.” The PSTs indicated these
beliefs about characteristics of students often lead to
lower expectations for students from non-dominant
backgrounds, and often as a result of these lower
expectations, teachers generally perceive these students
as less capable. For example, a PST stated, “People
assume that since [students] do not speak the language or
do not have the same backgrounds as the general
population, they do not have the ability to work with
mathematics.”

Most of our PSTs distanced themselves from such
attitudes. As one of the PSTs explained during the inner-
outer circle discussion, “You still want to get them to that
eventual same place as everyone else, but you can use
their individual identities, their ethnicity, their gender,
etc. and use those to your advantage to help plan how you
are going to get them there.” Several PSTs argued the
importance of teachers attending to students’ identities
during mathematics instruction. In particular, one PST
explained why ignoring students’ identities is detrimental
to their mathematics learning: “We can’t expect them to
learn something if we’re not considering their
backgrounds or their culture in general.... And we’re
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holding them back if we don’t try to change our lesson
plans to try to fit their needs.” PSTs made the case that
teachers can and must use students’ cultures and identities
to engage students in mathematics classrooms. However,
as a PST suggested, this requires teachers, not students, to
do the work: “Instead of making them adapt to us, [we
must] adapt to them.”

Power

Power involves social transformation through students’
use of mathematics (Gutiérrez, 2009). While very few
PSTs attended to power, a few did note the role of
mathematics in attending to social injustices, in that
mathematics “can give one the ability to identify social
injustice and the means to address these issues.” The
following dialogue helps illustrate the PSTs’ challenge
with discussing power during the inner-outer circle
discussion:
PST1: I guess when I first read [Quotation 4], I was
really surprised, because I never really
thought of math as this...sword of justice that
you would use to defend your rights... And I
started to understand how you could say that.
And understanding why things are happening
in the world and the reasons for that and
whether that is right or wrong, and using the
logic and the reasoning that you learn in math
and applying those to those kinds of
situations as to whether this is right. It kind of
opened my mind up to how you would think
about it.
PST2: And I think, like you said, the key elements
that we teach in math classes, the critical
thinking and the problem solving, they’re the
best ways that we can fight things, like the
racism and the intolerance that a lot of our
students face.
Here the PSTs were starting to make sense of how they
and their students could attend to issues of power using
mathematics.

Some PSTs suggested that their students could use
mathematics to understand the world, which we
categorized as attention to power. One student illustrated
this idea, saying, “Mathematics is an invaluable tool for
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studying our world so the understanding of society can be
deepened.” In addition to understanding the world,
students could use mathematics to affect the world. One
PST explained, “Being able to master certain skills and
understanding how to manipulate numbers and/or
variables can give you the ability to have more of an
impact on the world around you.” These were practical
pathways PSTs suggested for attending to power.

Discussion

Overall, we found that PSTs were able to engage with the
quotations across multiple learning contexts in both
private (individual written responses in the initial
quotation responses and in the post-discussion
reflections) and public ways (inner-outer circle
discussion) that allowed them to think about both the
dominant and critical axes. While many of the PSTs’
responses focused on the dominant axis, some PSTs
recognized some issues of identity and power, such as
combating stereotypes, using students’ culture and
background when developing their lessons, and teaching
mathematics for social justice.

The inner-outer circle discussions created a space for
PSTs to talk through ideas with their peers and allowed
them to develop more nuanced thinking about equity in
their future mathematics classrooms. The discussion
structure permitted the PSTs to extend their own thinking
and to broaden other’s thinking. The PSTs noted in their
post-discussion reflections that they found the inner-outer
circle helpful; they appreciated listening to each other’s
thoughts and opinions. From the discussions, the PSTs
were able to negotiate a shared understanding of what
various quotations meant and were better able to articulate
their interpretations of the quotations.

We found that our equity quotation activity sparked
conversations and opened a space for PSTs to think about
how they could affect students’ lives positively through
their mathematics teaching. The PSTs’ ability to articulate
and engage in such powerful conversations across all
three campuses leads us to believe that the combination of
the structure of this activity and the prior work with
readings and an explicit equity focus supported PSTs with
developing an equity lens for their teaching.
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We want to highlight that we did not see many, if any,
deficit perspectives in the PSTs’ responses both in their
written and verbal work. We attribute this both to how we
structured this assignment and to our focus on equity, with
key exercises, throughout the course. During the course,
our PSTs read and reflected on articles focused on equity,
and our conversations related to equity occurred weekly
and not during a single “equity week.” However, even
with the “right” kind of discourse, we hoped our students
would go even deeper in their discussions of equity in
mathematics teaching and learning. We believe we just
got them to touch the surface as they were thinking about
the dimensions of equity. But, we do believe that as our
PSTs engaged in these activities we moved them closer to
addressing equity and social justice issues in a coherent
way within our mathematics methods course (Koestler,
2012). Our next step will be to see how our work with
PSTs translates into their classroom practice and
instruction as student teachers and inservice teachers.
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Discussion and Reflection Enhancement (DARE) Post-Reading Questions
1. How would you respond to the equity quotations?
2. If you were to add a topic and/or discussion point to the quotations, what might it be and why?

3. In what ways, if any, do the quotations influence your thinking of your mathematics instruction and/or
interactions with your students?

4. What methods would you suggest for engaging preservice teachers in thinking about equity in mathematics
teaching and learning and why?

5. What additional quotations might be useful for this activity? (See, for example, quotations from the first issue
of TEEM or from readings in the 2016-17 national equity webinar series,
http://www.nctm.org/webinars/EquitySocialJustice/.)

“DARE to Reach ALL Students!”

D

Mathematics for ALL
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