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Abstract 
Teacher educators need to prepare prospective teachers by encourag-
ing them to critically examine their current beliefs about the teaching 
and learning of mathematics while also providing opportunities for pro-
spective teachers to develop an equity-centered orientation. Attending 
to these practices in teacher preparation programs may help prospective 
teachers observe actions that occur in classrooms and determine effec-
tive strategies that provide the opportunity to enhance all students’ ac-
cess to high-quality mathematics instruction. As mathematics teacher ed-
ucators, we must recognize what prospective teachers attend to as they 
direct their attention to various classroom events and how they relate 
the events to broader principles of teaching and learning. In this chap-
ter, we investigate what prospective teachers attend to in a classroom 
vignette of a student who is above grade level in mathematics and ex-
hibits disruptive behavior during instruction. Keeping everything con-
stant in the vignette except the student’s race and sex, we examined pro-
spective teachers’ responses when the student was an African American 
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male, White male, African American female, and White female. By attend-
ing specifically to race and sex, we explored whether prospective teach-
ers demonstrated (1) an equity-centered orientation toward mathemat-
ics instruction or (2) deficit views of students based on race, sex, or the 
intersection of the two. Using a constant comparative method, the data 
were coded and analyzed using the equity noticing framework. The re-
sults indicate that prospective teachers are beginning to attend to cul-
tural influences and their responses reveal differences not only between 
races but also between males and females. 

Introduction 

Tell me to what you pay attention and I will tell you who 
you are. 

(José Ortega y Gasset) 

The National Council of Teachers of Mathematics (NCTM) asserts 
that in order to teach in an equitable manner, teachers and schools 
must maintain “high expectations and strong support for all students” 
(2000, p. 11), meaning mathematics teachers must provide oppor-
tunities for students to learn challenging mathematics regardless of 
their students’ “personal characteristics, backgrounds, or physical 
challenges” (p. 12). For the past three decades, mathematics educa-
tors have conceptualized what it means to teach mathematics for eq-
uity (Gutiérrez, 2002; Gutstein, 2003; Hart, 2003; Matthews, 2005), 
from gender studies (e.g., Forgasz & Rivera, 2012) to the consider-
ations of students of color (e.g., Battey, 2013; Diversity in Mathemat-
ics Education Center for Learning and Teaching, 2007), socioeconomi-
cally disadvantaged students (e.g., Lubienski, 2002), and students who 
struggle mathematically (e.g., Allsopp, Kyger, & Lovin, 2007). Only 
in recent years, though, have mathematics teacher educators docu-
mented efforts to prepare prospective teachers (PSTs) to teach math-
ematics while considering matters of equity (e.g., Bartell, 2010; Fre-
itas, 2008; Wager, 2014). 

Although there is an emerging body of research on equitable math-
ematics instruction (e.g., Leonard & Martin, 2013; Pinnow & Chval, 
2014; Vomvoridi-Ivanović & Chval, 2014), there is more to learn about 
supporting PSTs as they work to implement pedagogical practices 
that promote and support the mathematical learning of all students 
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(Wager, 2014). In fact, “very few teacher education programs have 
successfully tackled the challenging task of preparing teachers to meet 
the needs of diverse populations” (Watson, Charner-Laird, Kirkpat-
rick, Szczesiul, & Gordon, 2006, p. 396). To address issues of equity 
and support mathematical learning for all students, it is imperative 
for teachers to integrate aspects of the students’ culture and language 
within their instruction (NCTM, 2014). Unfortunately, many PSTs do 
not know how to make these necessary connections, especially with 
students who are different from their own culture and background 
(Futrell, Gomez, & Bedden, 2003; Turner, et al., 2012). Consequently, 
within the current educational system, students from non-dominant 
backgrounds are often denied equitable opportunities to learn (Wager, 
2014), and maintaining the status quo will only continue to “widen the 
gap between teachers and children in schools” (Sleeter, 2001, p. 96). 

Currently, about 49% of the US public school population is com-
prised of culturally and racially diverse groups such as African Ameri-
cans, Asian-Americans, Latinas, and Native Americans (Hussar & Bai-
ley, 2016). By 2023, researchers have predicted a “minority-majority 
flip” for students of color with White students’ enrollment declin-
ing to 45% (Hussar & Bailey, 2016). By 2050, students of color are 
predicted to represent approximately 62% of the school-age popula-
tion (National Center of Educational Statistics, 2010). As the popula-
tion of public school students continues to become more and more di-
verse, it is critical that teachers’ instructional practices purposefully 
align with students’ funds of knowledge when teaching mathemati-
cal concepts because the thoughtful integration of community con-
texts, resources, and language promotes connections between stu-
dents’ lived experiences and the mathematical content addressed in 
the classroom setting, thus contributing to meaningful, high-quality 
instruction (NCTM, 2014). 

To further complicate existing disparities in mathematics educa-
tion, many mathematics teachers and PSTs dismiss issues of equity 
as relevant factors in the mathematics classroom because they view 
mathematics as a universal, culture-free subject (Jackson & Jong, 
2017; Rousseau & Tate, 2003). There is a growing body of mathe-
matics education researchers, however, who understand that mathe-
matics and mathematical knowledge are neither universal nor cultur-
ally neutral but are situated in a sociocultural framework (Turner & 
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Drake, 2016; Ukpokodu, 2011). Specifically, Gay (2000) argues that if 
we “decontextualiz[e] teaching and learning from the ethnicities and 
cultures of students [it] minimizes the chances that their achieve-
ment potential will ever be fully realized” (p. 23). To move PSTs be-
yond viewing mathematics as a “neutral” subject, work in teacher 
education programs must purposefully address this point of view by 
reinforcing how mathematics “reflects particular cultural and socio-
political contexts, and ways of knowing” (Turner & Drake, 2016, p. 
32). More specifically, mathematics teacher educators must imple-
ment pedagogical practices that not only encourage PSTs to reflect 
upon their perceptions of the subject area, but it is also essential that 
mathematics teacher educators promote meaningful learning experi-
ences by emphasizing explicit strategies for connecting mathematical 
concepts to students’ lived experiences. 

Reducing the opportunity gap in mathematics education is possi-
ble by transitioning to an equity-centered paradigm. Teaching math-
ematics from an equity stance requires teachers to understand that 
students from diverse backgrounds come into the mathematics class-
room with different worldviews. Teachers must be willing to move 
beyond teaching mathematics from a Eurocentric viewpoint and im-
part equitable pedagogical practices by building relationships, set-
ting high expectations, and helping students maintain their identities 
(Ladson-Billings, 1995; Matthews, 2005). According to Irvine (2003), 
in order for all students to be successful, teachers must make con-
nections “between subject-area content and their students’ existing 
mental schemes, prior knowledge, and cultural perspectives” (p. 47). 
Furthermore, teachers need to “value the cultural and lived experi-
ences of all children … [and emphasize] the belief that all children 
possess strong intellectual capacity and bring a wealth of informal, 
out-of-school knowledge to the teaching and learning process” (Lem-
ons-Smith, 2008, p. 913). Although mathematics education research-
ers recognize what needs to be done to teach mathematics to diverse 
populations of students (e.g., Leonard & Martin, 2013; Pinnow & Ch-
val, 2014; Vomvoridi-Ivanović and Chval 2014), mathematics methods 
courses must better prepare PSTs for their role in creating opportu-
nities that provide students with equitable access for learning high-
quality mathematics (Aguirre, et al., 2012). Hand (2012) documents 
the importance of the relationship between teachers’ instructional 
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practice and their dispositions toward equity. Therefore, it is impera-
tive for mathematics teacher educators to prepare PSTs by promoting 
an equity-centered paradigm, which begins by implementing activi-
ties in mathematics methods courses that encourage PSTs to critically 
examine their current beliefs supplemented by discussions that ex-
plicitly address the elements of teaching mathematics through an eq-
uitable lens. 

The purpose of this chapter is to examine what PSTs attend to in 
a classroom vignette of a student who is above grade level in mathe-
matics and exhibits disruptive behavior during instruction. More spe-
cifically, the research question underlying this study is what do PSTs 
notice when the student in the vignette is an African American male, 
White male, African American female, and White female? By attending 
specifically to race and gender in this study, we can explore whether 
PSTs demonstrate (a) an equity-centered orientation toward mathe-
matics instruction or (b) deficit views of students based on race, gen-
der, or the intersection of the two. The focus on what PSTs attend to 
in classroom situations and a purposeful analysis of how PSTs inter-
pret teachers’ actions provides a mechanism that contributes to the 
field in two major ways. First, the empirical data adds to the research 
by identifying what is most salient to PSTs in the classroom and how 
what PSTs attend to intersects with the equity-centered paradigm. Sec-
ondly, with this knowledge, mathematics teacher educators can be-
gin valuable work to disrupt existing inequities in students’ learning 
experiences by opening critical dialogue that highlights how our per-
ceptions and actions can either enhance or hinder students’ access to 
high-quality, rigorous mathematics instruction. 

Equity Noticing Framework 

Gutiérrez (2007, 2009, 2013) argues that equity includes four dimen-
sions: access (i.e., resources that provide students an opportunity to 
learn rigorous mathematics), achievement (i.e., students’ outcomes, 
students’ scores on standardized and non-standardized mathematics 
assessments, students’ participation), identity (i.e., drawing on stu-
dents’ cultural frame to see themselves and the broader society in 
mathematics), and power (i.e., social transformations such as voice, 
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who is being privileged, and using mathematics to read and change the 
world). To examine how PSTs perceive classroom situations and iden-
tify what they notice – or attend to – during the teaching and learning 
process, we integrated Gutiérrez’s (2013) four dimensions of equity 
within van Es and Sherin’s (2002) three main components of notic-
ing – attention, interpretation, and implementation/instructional de-
cisions (see Fig. 1). The structure of the Equity Noticing Framework 
provides a lens for researchers to investigate how each dimension of 
equity is or is not evident within each level of noticing. 

Classroom episodes are complex; it is inevitable that individuals 
choose, consciously or subconsciously, what they notice, or attend to, 
and use the interpretations of these events to make instructional de-
cisions (Sherin, Russ, Sherin, & Colestock, 2009). Teachers may at-
tend to equitable issues in the classroom as a process or as a product 
(Gutiérrez, 2002; Martin, 2003; Rousseau & Tate, 2003). Seeing eq-
uity as a process means treating all students equally, without regard 
to race, ethnicity, or economic background. On the other hand, seeing 

Fig. 1 The equity noticing framework 
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equity as a product means differentiating instruction based upon stu-
dents’ needs; implementing equitable approaches that are respectful 
of students’ ethnic, racial, and economic background; and promoting 
equal learning outcomes. According to Gutiérrez (2013), when teach-
ers have equitable practices, the power of predicting students’ out-
comes (e.g., participation, achievement, ability) is not based on stu-
dents’ background, race, class, or gender but in how students are 
positioned and the power they are given in the mathematics class-
room. In other words, “[students are] both greatly influenced by and 
greatly influence the taken-for-granted rules and institutions in math-
ematics education” (Gutiérrez, 2013, p. 46). This approach to teacher 
education emphasizes the importance of being responsive to students 
from diverse backgrounds by developing a mindset in teachers that 
attends to preK-12 students’ cultural capital (Averill et al., 2009; Mc-
Culloch, Marshall, & DeCuir-Gunby, 2009). 

In the classroom, many things happen simultaneously, and the 
teacher must decide what deserves immediate consideration (van Es 
& Sherin, 2006). Noticing is a culturally shaped perception, which 
may include preferences and biases. Ball (2011) claims the noticing 
required in teaching is highly specialized because teachers must be 
attuned to notice things such as existing knowledge, potential diffi-
culties, and learning trajectories, as well as how cultural capital con-
tributes to students’ interpretations. Therefore, it is vital that teachers 
acknowledge and effectively address how cultural experiences influ-
ence their perceptions and interpretations of students and classroom 
events. van Es and Sherin (2002) argue there are three main compo-
nents of noticing: (1) identifying what is important about a situation 
(attention), (2) making connections between the specifics of classroom 
interactions and the broader principles of teaching and learning they 
represent (interpretation), and (3) using what one knows about the 
context to reason about classroom events (implementation/instruc-
tional decisions). 

The first level of noticing (attention) involves the ability to focus 
one’s attention on what is significant. In other words, teachers de-
cide what deserves immediate consideration (van Es & Sherin, 2006) 
while simultaneously regulating what dimensions of equity – access, 
achievement, identity, power – are valued in their practice. Although 
what is noticed in a classroom episode might not be understood as an 
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explicitly reasoned choice, the second level of noticing (interpreta-
tion) also underlines the role of active reflection, which involves using 
knowledge of one’s context to reason about events that occur. During 
the reflection process, the teacher makes connections between specific 
events and the broader principles they represent. For example, when 
encouraged to extrapolate from the specific to the general, teachers 
form connections between the particular instances they observed and 
the broader pedagogical issues such events may represent (van Es & 
Sherin, 2010). Consequently, it is vital to examine how PSTs perceive 
students and interpret classroom events with respect to the four di-
mensions of equity (i.e., access, achievement, identity, and power). 

The third level of noticing (implementation/instructional deci-
sions) includes teachers using knowledge about their students, cur-
riculum, and school context to reason about events that occur while 
simultaneously attending to the four dimensions of equity as teach-
ers make instructional decisions. For example, when teachers pro-
vide students with opportunities to engage in high-quality, appro-
priate tasks, students are given access to learn rigorous mathematics 
and feel a sense of empowerment as they develop the strategies and 
skills necessary to use mathematics to change the world. Moreover, 
students’ identities are shaped by agentive opportunities to partic-
ipate. It is the role of the teacher to develop experiences and guide 
discussions so all students, particularly those from non-dominant 
backgrounds, have opportunities to develop strong mathematical 
identities. Conducting an empirical study that uses the equity notic-
ing framework to focus on what PSTs attend to in classroom situa-
tions can add to this research and is critical to disrupt existing in-
equities in students’ learning experiences. 

Method 

In this chapter, we describe an activity used in our elementary math-
ematics methods course that was designed to encourage PSTs to face 
existing (and often hidden) bias in order to alter unproductive be-
liefs and consequently broaden their ways of seeing. We view this 
as an essential activity to help PSTs (a) develop an awareness of eq-
uity, (b) define what equity means in classroom instruction, and (c) 
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implement equity practices within the mathematics classroom. We 
examined what PSTs noticed about students’ mathematical thinking 
and its relation to culture, home, and community. 

PSTs from four different universities in the southeast, Midwest, and 
northeast sections of the United States participated in the study. All 
participants were within 1 year of student teaching. The demograph-
ics of the PSTs reflected demographic patterns of elementary educa-
tion majors at our universities and included 92.2% White females, 
3.7% White males, 0.3% Latino, 1.4% Asian females, and 2.7% Afri-
can American females. These demographics continue to support the 
existing data that a less diverse population of PSTs is facing an ever-
increasing diverse population of students in our public school systems 
(Hussar & Bailey, 2016). 

The Vignette 

To access PSTs’ thoughts and ideas on issues related to equity in 
the mathematics classroom, we used classroom vignettes to identify 
what they noticed. Each vignette represented a different scenario 
that potentially challenged students’ equitable access to high-qual-
ity mathematics. The five authentic topics focused on the following 
teachers: (a) one who exhibits gender bias for class participation, (b) 
one with preconceived biases that cause him/her to withdraw from 
students who are from different backgrounds than himself/herself, 
(c) an instructor who does not take time to develop relationships 
with his/her racially diverse students, (d) one who recommends a 
new English learner with limited English proficiency for special ed-
ucation services without adequately assessing the student’s content 
knowledge, and (e) a teacher who is frustrated with a student who 
is above grade level in mathematics and exhibits disruptive class-
room behavior. For this chapter, we describe what the PSTs attended 
to in their responses to the vignette that involved Eric, an African 
American male, who was above grade level in mathematics but was 
disruptive during mathematics instruction (see Fig. 2) because the 
case provided the most information regarding how PSTs attended to 
students’ actions and mathematical thinking and its relation to cul-
ture, home, and community. 
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After conducting an initial analysis of PSTs’ responses on the Eric 
vignette, we wondered if we would have the same results if Eric was 
White and if Eric was changed to a female, Erica, who was White or 
African American. Consequently, we administered a modified version 
of the Eric vignette to our students the following semester. In the 
modified version, we included an example of the student’s strategy 
for solving a mathematics problem to further emphasize and provide 
PSTs an opportunity to examine a student’s mathematical thinking, 
and we varied the demographics of the student by race (African Amer-
ican or White) and sex (male [Eric] or female [Erica]) while keeping 
all other characteristics and descriptions constant (see Fig. 3). We 
noticed a dichotomy of what the PSTs perceived between Eric[a]’s 
mathematical understanding and his/her disruptive behavior during 
a mathematics lesson. 

Data Collection and Data Analysis 

To access the PSTs’ thoughts and ideas on issues related to equity in 
the mathematics classroom, we used classroom vignettes that repre-
sented situations that potentially challenged students’ equitable ac-
cess to high-quality mathematics. 

Data Collection The PSTs (n = 180) were asked to respond to the 
five vignettes described earlier that focused on authentic topics for 

Fig. 2 Vignette of Eric and corresponding reflection questions 
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pedagogical discussions related to teachers facing equity issues. To 
help ensure all PSTs fully participated in the class discussion, each 
PST independently read and responded to corresponding reflection 
questions for each vignette. Using a modified version of “jigsaw,” a co-
operative learning structure (McGuire, 2006), the PSTs were divided 
into five groups, where each group was randomly assigned a specific 
vignette and asked to discuss their responses, which were audio-re-
corded and transcribed. The PSTs recorded their thoughts to the guid-
ing questions that accompanied their case on chart paper, and an ex-
pert was selected from each small group to share their results with 
other members in the class. Everyone from each group, except the 
expert, rotated from vignette to vignette and listened to the “expert” 

Fig. 3 Modified Eric[a] vignette 
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report the group’s analysis of the situation before the PSTs shared 
their individual thoughts pertaining to the events in the vignette. At 
the conclusion of the discussion, the PSTs recorded their thoughts 
and ideas on post-it notes that were placed on chart paper. Once the 
PSTs finished rotating to each of the other four groups, they returned 
to their original group where the expert shared what he/she learned 
from the discussions with the other groups. Finally, the PSTs shared 
their thoughts and ideas on each case within a large group discussion. 

In order to accurately draw conclusions on whether the PSTs’ re-
sponses were based on Eric’s race (i.e., African American), we mod-
ified the vignette and randomly assigned it to our PSTs. The PSTs (n 
= 114) at three universities were randomly assigned three vignettes 
(i.e., White Eric, White Erica, African American Erica) as comparison 
cases to the vignette with African American Eric, which was previ-
ously administered. The PSTs individually responded to the prompts 
and discussed their responses in a small group setting with those who 
were assigned the same student – White Eric, White Erica, or Afri-
can American Erica. The PSTs recorded their thoughts and ideas that 
were most salient on a chart paper, which was shared with the class. 
During a whole group discussion, the PSTs identified the similarities 
and noted key differences within and across the responses to each vi-
gnette. Thus, the data collected for this study included PSTs’ individ-
ual responses to the prompts, collective chart paper responses, and 
class discussion. 

Data Analysis To analyze the data for evidence of the three levels of 
noticing across the four dimensions of equity, we (i.e., each author) 
independently coded the data and wrote analytical memos. We met 
throughout the process to verify that the coding was consistent and to 
resolve any differences, first through refining the code definitions and 
then through discussions of the coding until agreement was reached 
(see Table 1 for coding dictionary). We then quantified the number 
of “referring responses” (total n = 632), which represented the num-
ber of references the PSTs made for each coding category (i.e., notic-
ing level 1: attention/access). 
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Results 

In this study, we examined what PSTs noticed and attended to when 
the student in the classroom vignette was an African American male, 
White male, African American female, and White female. In this sec-
tion, we discuss what the PSTs attended to within each of the three 

Table 1 Coding dictionary. All of the codes in each cell are from the data except noticing level 
1/access. There was not any data for this cell, so we included a representative code. 
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levels of noticing and across the four dimensions of equity. In addi-
tion, we not only identify what PSTs noticed in relation to Eric[a], but 
we also describe how these findings were similar or varied depend-
ing on the race and sex of the student. 

Overview 

When looking across the data, the findings demonstrated how the 
PSTs’ responses corresponded to the three levels of noticing and how 
the percentage of total responses focused on each dimension of eq-
uity (see Table 2). 

The first level of noticing – attention – had the fewest references, 
with only 8.2% of the responses, while about 39% of the PSTs’ re-
sponses were in level 2 noticing – interpretation. The majority of the 
responses from the PSTs focused on their instructional decisions, with 
over half of the references corresponding to level 3 noticing – imple-
mentation. While these data are interesting, it is not surprising given 
that one of the prompts specifically asked the PSTs “what would you 
do if you were Ms. Maben?” Consequently, these results also serve as 
a continued reminder that the tasks teacher educators provide PSTs 

Table 2 Prospective teachers’ level of noticing within the dimensions of equity. Pur-
ple percentages indicate percent of the dimensions of equity, while the blue percent-
ages indicate the percent of the levels of noticing. 
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– and the questions that are posed – may implicitly, or purposefully, 
guide what PSTs attend to and subsequently learn. 

Across the three levels of noticing, the majority of the references 
corresponded to achievement (33.2%) and power (32.6%). This re-
sult implies that PSTs are focused on student outcomes, such as the 
correctness of a student’s mathematical response, as well as the op-
portunities for, and the hindrances to, classroom participation. More-
over, these data suggest PSTs seem to view the role of the classroom 
teacher as one who maintains order and control, which often reflects 
privilege, and in some cases stifles the student’s voice in the class-
room. Throughout the total responses, the PSTs’ attention to devel-
oping tasks (access) and reflecting on drawing upon Eric[a]’s iden-
tity was less prominent. 

In the subsequent sections, we provide a detailed explanation of 
each level of noticing and discuss how the four dimensions of equity 
are addressed. Specifically, we describe the disparities that emerged 
across race and sex to answer the research question underlying this 
study: What do prospective teachers notice and attend to when the 
student in the vignette is an African American male, White male, Af-
rican American female, and White female? 

Noticing Level 1: Attention – What Is Noteworthy? 

The majority of references (76.9%) in the first level of noticing are 
related to achievement (see Table 3), which seems to imply that PSTs 
mainly focused on outcomes and answers. While references to power 
within this level occurred less often (21.2%), the responses were gen-
erally related to classroom management and behavioral issues (e.g., 
“Erica harasses the other children”). And, of the 52 total references at 
noticing level 1, only one of the PSTs’ responses corresponded to iden-
tity (1.9%), while none referenced access. 

Achievement Of the 40 references that corresponded to achievement, 
37 stated either Eric[a] was above grade level or had the correct an-
swer. Furthermore, only in the responses for Erica did the PSTs in-
dicate the student had the correct answer, whereas when PSTs dis-
cussed retention and limited reading skills, these responses were only 
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in reference to African American Eric. Moreover, when closely ex-
amining discrepancies between races, 70% of the PSTs’ references 
in achievement were for the African American students. While this 
may seem arbitrary, it leads us to question if this finding implies that 
PSTs are more inclined to notice and attend to achievement for Af-
rican American students when they were identified as high achiev-
ers in mathematics. It appears that PSTs expect mathematical success 
for White males (5% of the achievement responses); therefore, the 
fact a White male was above grade level in mathematics seems “nor-
mal” to PSTs, whereas the success was more “noteworthy” for all of 
the other students. 

Identity The only identity reference at this level was for White Eric, 
and the PST stated, “Why does it matter that he is white and good-
looking?” By asking this question, the PST dismisses the socialization 
of race and the treatment of students based on looks. It has been doc-
umented that nicer-looking people are treated more favorably than 
those who are not (Olson & Marshuetz, 2005), and often the attrac-
tive student’s misbehaviors are overlooked, or they are given a lighter 
consequence. 

Table 3 Noticing level 1: attention – what is noteworthy? Purple percentages indi-
cate percent of the dimensions of equity, while the red percentages indicate the per-
cent of the student’s demographics. 
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Power References attending to privilege, position, control, and voice 
comprised 21.2% of the responses. Examining the disaggregated re-
sponses more closely reveals that all of the power references were for 
African American Eric[a]. In these responses, the PSTs attended to and 
recorded the description that the student was harassing other students 
or was disruptive by throwing paper and closing books. 

Noticing Level 2: Interpretation – Connections to Principles of 
Teaching and Learning 

At the noticing level 2 – interpretation – more than 70% of the ref-
erences were for the African American students (see Table 4), and 
within each race the number of references for females was about 
twice as much as the males. Females also dominated the responses 
in achievement with 73.1% of the references. In addition, within this 
level of noticing, the references within achievement (47.8%) were the 
highest, followed by power (33.3%). This result implies PSTs were 
mainly focusing their responses on outcomes and interpreting the vi-
gnette through the lens of a dominant voice or control in the class-
room, particularly for African American students. 

Table 4 Noticing level 2: interpretation – connections to principles of teaching and 
learning. Purple percentages indicate percent of the dimensions of equity, while the 
red percentages indicate the percent of the student’s demographics 
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Access Within access, 95.2% of the references indicated that the PSTs 
perceived the student was not challenged, and 75% of these responses 
were in reference to the African American students. For example, one 
PST noted, “It sounds like [African American] Eric is not being pushed 
hard enough and there might be an issue with the expectations of 
him.” Similarly, another PST stated, “I believe the reason he [White 
Eric] is being disruptive is because the math lessons are probably too 
simple or easy for him.” While the responses for Eric focused on why 
he was disruptive, responses centering on Ms. Maben’s frustration, 
which inhibits student’s access to rigorous mathematical tasks, were 
predominantly for the African American students. 

Achievement Approximately 30% of the PSTs responses stated Eric[a] 
was bored, which may hinder the student’s participation, as one of 
the reasons why he/she was causing disruptions. For example, a PST 
suggested, “[African American] Eric is very smart in the subject of 
mathematics so acting out may be caused by boredom.” Another PST 
offered, “[African American Erica] is bored and that is why she only 
bothers other students during math class.” 

In relation to Eric[a]’s mathematical thinking, some of the PSTs un-
derstood the student’s thinking and articulated how the student solved 
the problem. For example, a PST commented [African American] Er-
ica used the “place value method” to solve the problem. The PST went 
on to explain the student’s understanding: 

Subtracting 5 from 179 give 174 making it easier to com-
pare to 354. Giving a −5. Looking at the ones & tens place it 
is easy to see that −20 is the difference between 54 and 74. 
Next comparing the hundreds place you can see that 300 − 
100 is 200. Erica is left with 200, −20, and −5 which once 
added [is] 175. 

Unfortunately, 45.9% of the PSTs’ references revealed they did not 
understand the student’s mathematical strategy for solving the sub-
traction problem. A PST articulated, 

I am unsure how she arrived at the solution. It is correct 
which also confuses me because I am uncertain how she got 
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to the right answer. I understand how she got the (−5) but 
then I am unclear where the 200 and −20 come from. 

Another PST stated, “I can’t tell what her logic is with the math. I 
can’t tell the beginning steps of her system.” It is interesting to note 
that some of the PSTs interpreted African American Erica’s mathemat-
ical thinking as an attempt to avoid the mathematics. None of the re-
sponses for African American Eric related to interpreting his mathe-
matical thinking. Instead, the PSTs suggested African American Eric 
had a learning disability in mathematics and should be held back a 
grade level. 

Identity Over 80% of the references for identity were for the African 
American students with a considerable focus on the difficult home life. 
For African American Erica, 11 of the 20 responses addressed her dif-
ficult home situation. For example, “She [African American Erica] has 
a lot of emotions and is looking for a way to solve them.” On the other 
hand, it is interesting to note that two references identified African 
American Erica as one with a “mathematical mind.” Moreover, out of 
the three references regarding the size of the student, two indicated 
African American Eric would be “much bigger” than the other stu-
dents and interpreted his identity as that of a bully. For example, one 
PST stated, “I would talk to him about being a bully to other students.” 

Power About 70% of the references in power corresponded to the Af-
rican American students. Moreover, these responses were more neg-
ative when compared to the responses for the White students. For ex-
ample, a PST explained, “[African American] Eric would be a great 
student that could really benefit from being held back this year so that 
he could grow and learn to practice age appropriate behaviors and 
gain the reading skills he needs to move on.” This PST’s comment com-
pletely disregarded the fact that Eric was above grade level in mathe-
matics. For White Eric, a PST commented, “Once he is engaged in the 
lessons, the disruptive behavior will stop.” 

The PSTs (45.7% of the referring responses) primarily focused on 
the need for the student to have attention and or control in the class-
room. One PST stated, “I think [White] Erica is doing extra steps and 
going around the problem for extra attention. She knows the teacher 
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is going to spend time talking to her if she does the problem wrong.” In 
addition, the PSTs only indicated that African American Erica should 
be “held responsible for the actions.” 

It was reassuring, however, that 14 responses explicitly identified 
the need to empower or bring voice to Eric[a] by making adjustments 
to Ms. Maben’s teaching. One PST mentioned, “there could be judg-
ments about his [African American Eric] race that are unfair, just be-
cause he is being disruptive.” While there were no explicit implications 
for instruction listed, these highlight that a small number of PSTs are 
beginning to interpret the situation as an area that can be altered by 
conscious pedagogical actions that address the needs of the students. 

Noticing Level 3: Implementation Actions Such as Instructional 
or Pedagogical Strategies 

The third level of noticing had the largest number (331/632, or 52.4%) 
of total references (see Table 5). In this level, the PSTs focused mainly 
on actions that would reflect power, control, and voice in the class-
room (33.8%) and emphasis on pedagogical decisions that correspond 
to identity (25.7%) and access (25.1%). 

Table 5 Noticing level 3: implementation actions such as instructional or pedagogi-
cal strategies. Purple percentages indicate percent of the dimensions of equity, while 
the red percentages indicate the percent of the student’s demographics 
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Access Instructional actions that corresponded to access were those 
that related to tasks, resources, or tools that provide Eric[a] with op-
portunities to learn challenging and rigorous mathematics. Some of 
these actions benefited and challenged the student, while others po-
tentially inhibited the student’s access to high-quality and appropri-
ately challenging mathematics. One PST stated the job of the class-
room teacher is to “make sure that a student is being challenged and 
engaged on a level that is appropriate for them.” Noticing and support-
ing the need to select appropriately challenging tasks for Eric[a] indi-
cated that the PSTs did recognize increasing rigor, and stimulating the 
student’s thinking was a viable strategy to quell the issues related to 
behavior. In fact, one PST wrote, “I would provide [African American 
Erica] with more challenging math concepts to deepen her thinking, 
hoping that will curve some of the disruptions.” Another PST stated, 
“[African American] Eric needs to have access to more difficult prob-
lems to deepen his thinking.” 

While some PSTs stated they would give the student challenging 
problems, other PSTs commented they would give Eric more work, 
essentially “busy work.” Responses referencing “busy work” seemed 
to overlook the possibility that Eric was not receiving appropriate as-
signments, and instead of reflecting on and exploring opportunities 
to stimulate the student’s thinking through high-quality tasks that 
appropriately and effectively challenged Eric, the PSTs merely indi-
cated the need to increase the quantity of the work. Decisions such as 
these serve as additional obstacles in providing access to high-qual-
ity mathematics instruction. While most of the references (66.3%) 
within access indicate actions that would benefit the student, such 
as providing more challenging work or including the student in ad-
vanced classes or grade levels, the remaining references either ignored 
Eric[a]’s mathematical needs (i.e., focusing on tutoring for literacy) 
or suggested providing one-on-one practice to make sure Eric[a] un-
derstood the mathematics. 

Achievement Approximately 32% of the PSTs’ responses referred to 
addressing classroom management to further support the student’s 
participation and outcomes. While classroom management was a com-
ponent of each of the vignettes, actions such as separating the student 
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or isolating Eric[a] from the rest of the mathematical community 
were more commonly referenced for the African American students. 
In fact, of the 51 responses in achievement, 27 of these were specific 
references to removing African American Eric[a] from the group (17 
males and 10 females). One PST expressed that African American Er-
ic’s behavior was such an obstacle that he should not continue with 
his peers to the next grade level. This is alarming because although 
Eric was noted in the vignette to be above grade level in mathemat-
ics, PSTs inhibited his participation in appropriate mathematical op-
portunities by disregarding his academic aptitude and instead focused 
solely on his behavior. 

In looking at differences among males and females, the only times 
the PSTs referenced they would have the student share their think-
ing was in reference to Erica, and this occurred twice as much for Af-
rican American Erica because the PSTs wanted to ensure she had the 
correct understanding of the problem. One PST suggested, “I would 
have [African American] Erica share her strategies with the rest of 
the class since they are so different.” 

Identity In the third level of noticing, the PSTs identified positive 
roles and positions for the student that would encourage him or her 
to identify as a contributing member of the classroom community. 
While not all of the suggested roles and responsibilities corresponded 
to Eric[a]’s identified success in mathematics, the responses did en-
courage the student to take a more leadership role in the classroom. 
For example, one PST expressed, 

I would make [African American] Eric the classroom leader 
and give him jobs to do around the classroom like having 
him turn the lights on and off and having him sharpen the 
pencils. This will make him feel more like he is a part of the 
classroom and hopefully it will make him more of a helper 
than someone who disrupts other students’ work. 

While references to African American Eric were the only ones that 
reflected roles and responsibilities that did not relate specifically to 
mathematics, references for African American Eric[a]’s leadership 



Jackson, Taylor & Buchheister in Toward Equity & Social Justice in Math Ed       23

roles, like those for White Eric[a], regularly did involve offering roles 
to teach peers such as “pairing her up with a lower level math stu-
dent,” “allowing him to be the teacher,” or inviting her “to be my spe-
cial math scientist.” 

It was reassuring that the PSTs noticed the need to develop stu-
dents’ identities as mathematicians and positive members of the class-
room culture by connecting with the student and providing systems 
of support. For example, one PST claimed, “students just want love 
and attention. This is why I think it is so important to create a caring 
community in the classroom. I truly believe that when students trust 
and feel loved and accepted, they will perform much better in school.” 
Another PST stated, “I think the issues could be solved by just letting 
Erica know there is someone who cares.” The PSTs also noticed the 
former abuse in Eric[a]’s past and recognized the student’s stressful 
living situations can negatively impact a student and may be exhib-
ited through defiant or inappropriate behavior. Consequently, several 
PSTs saw the need to create a place in which Eric would feel safe and 
secure. One PST articulated, 

I think that the student is acting up because of his home life 
and I have seen this many times. Yes, you should have clear, 
set rules in class, but as an educator you should take the time 
to see where the student is coming from and maybe provide 
resources such as counseling. 

Despite the PSTs’ reference to develop a caring classroom environ-
ment for all students, the PSTs identified the need to have culturally 
relevant pedagogy for all of the students except White Eric. A larger 
number of these connections were made for White Erica – by mostly 
White female PSTs. 

Power Several of the PSTs’ responses focused on positive pedagogi-
cal practices such as mentoring or personally connecting with the stu-
dent. For example, family discussions with the grandmother to glean 
ideas that would support Eric[a] had the greatest number of refer-
ences within power, and providing a positive role model/ mentor was 
more focused on African American Eric. Moreover, recognizing the is-
sues at home and considering referrals to the guidance counselor were 
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also viewed as considering Eric[a]’s needs. Finally, putting a reward 
system in place that would provide positive reinforcement through 
praise and tokens was suggested by several PSTs. In each of these 
cases, these references were made more often for African American 
Eric[a], than for the White counterpart. 

Despite these more positive interventions and instructional strate-
gies, a large number of the PSTs’ responses focused on “support” sys-
tems that could potentially disempower the student and cause Eric[a] 
to lose his/her voice in the classroom. Actions such as discrediting the 
student’s voice by not allowing Eric[a] to solve the problem in the way 
that is both mathematically correct and makes sense to him/her were 
discouraging. For example, one PST explained that White Erica was 
only using this strategy to be defiant and more difficult. Responses 
like this are quite alarming because mathematics teacher educators 
not only want to prepare PSTs with a deep conceptual understanding 
of the mathematics but to also be prepared to accept multiple strate-
gies as viable approaches to solving mathematical problems. 

More worrisome is the disproportional distribution of these less 
beneficial practices for males and African American students. For ex-
ample, none of the PSTs responses for African American Eric encour-
aged him to justify his mathematical thinking. In addition, the PSTs 
argued that the mathematical strategy Erica (both African American 
and White) used should align with the teacher’s. 

Discussion 

We used the equity noticing framework to examine what PSTs at-
tended to in a classroom vignette and how these observations, inter-
pretations, and instructional decisions compared across race and sex. 
Because of the dichotomy the PSTs perceived of Eric[a], his/her math-
ematical knowledge and the disruptive behavior exhibited during the 
mathematics lesson, the responses to the vignette provided an oppor-
tunity to reveal hidden biases in PSTs’ noticing. 

The results of this study tell a very interesting tale of what PSTs 
noticed across the four dimensions of equity both within and among 
each level of noticing. Some of the most telling results included refer-
ences to stereotypes within and across both race and sex. For example, 
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when examining the referring responses by sex, a larger percent-
age of references were made when Erica shared her mathematical 
thinking, had the correct answer, and completed the problem as the 
teacher instructed, whereas a greater percentage of references for 
Eric corresponded to giving him “busy work” that was not cognitively 
demanding. 

When examining disparities across race, the largest number of ref-
erences across the four dimensions of equity and three levels of notic-
ing is related to the African American students. For example, the PSTs 
attended to the African American students’ achievement across all lev-
els of noticing. This is particularly interesting because several refer-
ences often indicated the PSTs’ desire to remove the African Amer-
ican student from the classroom, which could result in the student 
falling behind due to lack of instruction. On the other hand, the PSTs’ 
responses indicated they would remove White Eric[a] from his/her 
group but keep him/her in the classroom. The PSTs were more cog-
nizant of and had more negative consequences for African American 
Eric[a]’s disruptive behavior. It was alarming that the PSTs stated Af-
rican American Eric should be held back a grade level to learn appro-
priate behaviors. 

Although the PSTs shared culturally relevant practices for the Af-
rican American students, they were more adept to suggest culturally 
relevant strategies for White Erica. It was interesting that none of 
the responses related to culturally relevant pedagogy were for White 
Eric. This appears to indicate the PSTs did not think they needed to 
make explicit connections to White Eric’s culture, which may be be-
cause White males are considered dominant in the Western society. 
Therefore, because of the privilege and dominance that exist for White 
males, cultural relevance is unnecessary because the connections are 
already being made for him. 

Furthermore, the PSTs referenced all the students should be given 
a leadership role in the mathematics classroom. The leadership roles 
ascribed to African American Eric, however, were unrelated to math-
ematics, while the suggested leadership roles for the White students 
were directly and explicitly related to mathematics and mathematics 
instruction. 

Finally, the PSTs alluded to the importance of the students hav-
ing role models. This was more evident for African American Eric, 
which may indicate the stereotypical view that PSTs contend African 
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American families lack male role models in the home. It is also inter-
esting the PSTs did not state White Erica needed a role model or men-
tor. This could be because the PSTs may have viewed themselves as 
White Erica’s role model since the majority of the PSTs were White 
females. 

The results of this study provide an initial glimpse into what PSTs 
attend to, and through a comparative analysis of the demographic 
variation in the provided Eric[a] vignette, we documented how PSTs 
perceived issues of equity when a single classroom episode was rep-
resented where only the race and sex of the student were changed. 
Several results found in the study indicate distinct discrepancies – not 
only between races but also between males and females – which can 
be detrimental for particular populations if not explicitly and care-
fully addressed in teacher education programs. 

The results from this study provide implications for mathemat-
ics teacher educators in that PSTs must have additional opportuni-
ties to discuss the impact of students’ cultural identity and percep-
tions of themselves within the mathematics community as well as the 
resources, tasks, and tools that provide access to learn mathematics. 
Teachers cannot attend to everything that occurs in a classroom; thus 
they must make choices – whether consciously or subconsciously – 
about what they notice. In several responses, the PSTs directly and 
explicitly identified the student as the sole source of the problem or 
disruption that was occurring in the mathematics classroom without 
critically reflecting on how the teacher’s actions or home events poten-
tially contributed to Eric[a]’s outbursts. From these responses, it was 
evident that a large proportion of the PSTs first noticed the behaviors 
– even without explicitly identifying them in their written responses 
– and wanted to “deal with” Eric[a]’s actions. While this attribution 
may be expected of PSTs, it is important that mathematics teacher ed-
ucators help PSTs focus on what they are and are not attending to in 
their instruction that may cause students’ disruptive behavior. 

The data from Eric[a]’s vignette provides an opportunity for mathe-
matics teacher educators to reflect on how equity issues are addressed 
in their mathematics methods courses. Moreover, the results may 
prompt teacher educators to consider how to design tasks and ac-
tivities that purposefully and explicitly address equity in mathemat-
ics education by supporting productive actions, while simultaneously 
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bringing awareness to and challenging PSTs’ stereotypes, hidden bi-
ases, and unproductive beliefs about students from diverse back-
grounds. In order to create opportunities that foreground an eq-
uity-centered approach to mathematics teaching and learning, we, 
as mathematics teacher educators, must recognize what PSTs attend 
to as they direct their attention to various classroom events and how 
what they notice relates the events to broader principles of teaching 
and learning. 
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