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Abstract
Focusing on understanding teacher practices in relation to equity could prove to be beneficial for
creating opportunities for all students to learn. In order to understand how teachers create these
opportunities, we investigated the practice of two secondary mathematics teachers who had been
successful at supporting the learning of non-dominant students. Through interviews focused on
goals for teaching and their noticing, we set out to grasp what they attend to during interactions
with students and how that information informs their practice.
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Introduction

After more than two decades, investigations into developing equitable practices
continue to lead current research in mathematics (Aguirre et al., 2012; Boaler & Staples, 2008;
Esmonde, 2009; Gutstein, 2003; Gutierrez, 2002; Hand, 2012). This is due to continued
inequities, which marginalize students from non-dominant backgrounds (Martin, Gholson, &
Leonard, 2010; Secada, 1992; Tate, 1997). While striving to achieve equity is a complex task,
targeting teacher practice may prove to be beneficial for increasing student participation in
mathematics.

A common contributor to inequities involves lack of support for teachers to comprehend
and enact equitable practices (Boaler & Staples, 2008; Gutierrez, 2007; Nasir, Hand, & Taylor,
2008). Thus, the goal of this study was to examine how teachers make decisions in the
classroom. We examined ways teacher noticing for equity impacts how teachers create
opportunities for all students to engage in learning by answering the following questions: What

do teachers who are exceptional at equitable mathematics instruction attend to during moments



of teaching and how do they interpret what they see? How does their noticing reflect their
disposition toward equitable instruction?
Literature

Equity in mathematics. Seeing as it is essential to several disciplines, mathematics
serves as a gatekeeper for future opportunities in higher education, employment, and
participation in society (Schoenfeld, 2002; Secada, 1995; Stinson, 2004). While all students
should be given the opportunity engage in rigorous mathematics, inequities continue to occur for
learners of non-dominant backgrounds (Ladson-Billings, 1997; Lee, 2004; Martin, Gholson, &
Leonard, 2010; Secada, 1992; Tate, 1997).

Often, inequities are attributed to systemic issues, limited resources, or teachers not being
prepared to teach diverse learners (Lee, 2004; Orfield & Lee, 2006). Developing classrooms that
empower all students to learn requires substantial changes to practice. However, teachers are not
currently provided with the necessary support. Specifically targeting practice requires a
transparent and comprehensive understanding of equity, concrete and empirical examples of
practice, and opportunities to develop critical perspectives about students.

Noticing. Although progress has been made in identifying instructional approaches that
encourage equity (Boaler & Staples, 2008; Nasir, Hand & Taylor, 2008), how teachers come to
engage in these practices is not so evident. Research related to teacher noticing, the ability to
attend to and make sense of complex classroom interactions (Jacobs, Lamb, & Philipp, 2010;
Sherin, Jacobs, & Philipp, 2010; van Es & Sherin, 2002, 2008), serves as the theoretical basis for
our study.

Noticing equitably. Seeing as noticing draws attention to the decisions teachers make

during instruction, it was our goal to understand how noticing guides teachers in creating



opportunities to engage a wide range of learners. While past work on noticing has focused on
student thinking, Hand (2012) proposed that noticing for equity involves attention to
participation, access, and power as it arises in classroom interactions. Through observations,
Hand developed a framework that explained how these teachers allowed students to “take up
space” in a mathematics classroom. Thus, this work draws from the work of teacher noticing
and ways teachers enact their dispositions towards equity through practice. The current study set
to explore the noticing of teachers that were nominated as being exceptional at creating equitable
learning opportunities in mathematics classrooms.
Methods

The methods described in this section were used to answer the following research questions:
(1) What do teachers who are exceptional at equitable mathematics instruction notice during

interactions with students around mathematics and how do they interpret what they see?
(2) In what ways do their goals for teaching and noticing reflect their dispositions toward

equitable instruction?
Setting and Participants

This study investigated the practice and noticing of two secondary mathematics teachers
nominated as being exceptional equitable teachers from individual school sites in Southern
California. Teacher educators and district leaders were solicited to nominate teachers based on
the following criteria: (1) effective at narrowing participation gaps in classrooms, (2) skilled use
of reform-based mathematics curriculum, and (3) district-level recognition. Six teachers were
nominated, however, we observed three. Two of the three are discussed in this paper. Within
two to three months, the research team (a university professor and a graduate student in

education) visited each teacher’s classrooms, observed and filmed lessons, collected field notes,



and conducted four interviews. Teachers were compensated with gift certificates for
participating.

Teachers. Tim, a Caucasian male, is a middle school teacher. His school site serves a
student population from a predominantly Latino and lower-socioeconomic community. Tim has
taught in a classroom setting for over 25 years. After taking a seven-year break from teaching to
be the district’s mathematics coach, he returned to teach middle school. Aside from his work in
the district, Tim has taught teacher methods courses for credential programs at a university. We
observed his 8" grade algebra course.

The second teacher, Raymond, is a male of Japanese and Mexican descent. Raymond
teaches at a high school, which serves a mostly Latino and Asian, lower-socioeconomic
community. He has taught for eight years in the same community where he attended school. For
this study, we observed his ‘core concepts’ class, which focuses on teaching pre-algebraic
concepts to school students of various grade levels (9"-12™).

Data Sources

Data collection began during the winter of 2013. Prior to videotaping lessons, the
research team spent a week in each of the teacher’s classrooms. While there, the research team
took hand written notes on the mathematical concepts taught and teacher interactions with
students. Classroom artifacts (e.g. tasks, handouts, lesson objectives) were also collected.

Videotaped goals interviews. At the beginning of the study, the teachers were
interviewed about their goals for teaching. Each teacher was asked questions about their goals
for the rest of the school year and for the classroom. Teachers were also asked to describe their
expectations of students and what they think it takes for students to be successful in their

classrooms.



Videotaped lesson segments. Three videotaped observations were conducted for each
teacher. Each video captured an entire class period (approximately 50 min.) and focused on
teacher interactions with students around mathematics. The researchers focused specifically on
instants during instruction where the teacher’s instructional decisions had implications for
engaging a range of learners in mathematical activity. The research team reviewed the lessons
and created shorter segments (about 4-7 minutes in length) to share with the teachers.

Videotaped noticing interviews. Shortly after each observation, teachers were
interviewed (approximately 45 min.) about their noticing during the lesson. We conducted three
semi-structured, post-lesson interviews where teachers were shown the selected segments and
were asked to discuss what they noticed during in the moment of teaching and how they
reasoned about the interactions. Generally, teachers were prompted with the following question,
“What did you notice about your interaction with the student(s)?”” The teachers were also invited
to discuss anything else that they wanted to share regarding the observed lesson.

Data Analysis

Interview transcripts. To prepare for qualitative coding, all of the interviews were
transcribed. Our approach to coding was iterative and informed in part by the work of Emerson,
Fretz, and Shaw (1995), who describe open coding as line-by-line coding that considers “all
analytic possibilities” and attempts to “capture as many ideas and themes” as possible (p. 151).
For this analysis, we first read each line of the interview transcripts and recorded keywords on
the side of each page margin. We generated an initial set of ideas for codes in relation to how
teachers described their interactions with students. Early general themes (students as sense
makers, attention to individual students, students accountable for each other’s learning,

difficulties in engaging all students) arose in the data. Through research team discussions and



analytic memos (Creswell, 2007), we reached consensus on specific themes found in what
teachers discussed across interviews (Tables 1-4).
Results

Our analyses operate on the assumption that what teachers notice during moments of
teaching and their goals are ways teachers enact their dispositions towards equity through
practice. In this section, we discuss how two practicing secondary math teachers described
interactions with their students around mathematics learning. We discuss the ways teachers’
goals overlapped (or not) with aspects of teaching described through their noticing.

Tim. Tim’s goals and noticing were centered around three themes: Seeking to instill a
robust understanding of mathematics; making mathematics meaningful to his students; and
expressing tensions associated with teaching with standards.

Seeking to instill a robust math understanding. Tim often discussed trying to build
knowledge of concepts and having students make connections (Table 1 & 2). He described
attempting to achieve building this knowledge by providing students with challenging problems
that require eliciting various forms of conceptual knowledge. Tim expressed that he strives to
build robust foundational knowledge for students to make connections now and beyond his
classroom. For example Tim expressed the following in his goals interview,

“Now that they know factoring, then we have to do rational expressions. Now that they

know a lot about solving equations, we can relate that to inequalities. It’s things where

we can build a lot on what they’re doing.”
Tim explained how the concept he was working on at the moment, factoring, was related to

concepts he was to teach before the school year ends. He had a strong focus on building



foundational knowledge. This was also evident in his noticing interviews as well. For example,
Tim explained,

“My main concern in the entire part of the lesson was realizing that factoring was part of

the multiplication. And again that will tie in later with what they need to do for the

involving quadratic equations.”
Tim’s excerpt above demonstrates his concern with having students see connections among the
different concepts that are learned throughout the school year. He didn’t just want his students to
be able to use procedures for the sake of finding particular answer, but to build understandings of
concepts. He explained that he builds understanding by implementing challenging problems,

“That’s one of the things we’ve tried to work on the thinking about what parts of

equations represent. Um and kind of relationships between things. So I think that was

important. So like what I was trying to do was lay the ground work for concepts that
would stand out later in the chapter.”
Challenging problems required students to use multiple steps in order to solve the problem.
Thus, students had to understand the relationships between the steps and understand parts of the
equation.

Meaning Making. Tim wanted all his students to participate by sharing their thinking and
questions (Table 1 & 2). He made sure to provide students with opportunities to think and share
ideas. During his goals interview, Tim shared,

“What it takes to be successful is willingness to put up with my questions and think about

things as much as possible... everyone participates and saying you’re confused about

something is perfectly fine, asking questions about things is what I expect”



He also shared similar ideas during his noticing interviews. When he described his noticing, he
said he checks for student understanding in various ways (randomly calling on students, listening
to peer discussions). Students are given time to think and are able to share their ideas, or say
they do not understand.

Expressing tensions in teaching standards. While Tim’s goals were to develop students’
sense making and build a robust understanding, he revealed the difficulties in doing so. Tim has
a pacing plan to follow in order to prepare for testing (Table 1 & 2). Both Tim’s goals and
noticing interviews exposed his concern about testing. When asked about his goals for the rest
of the school year, Tim shared,

“Unfortunately... there is a lot of material that we have not gotten to that we need to

work through before the CSTs. The challenge there will be to move through things

quickly, but still keep as many kids on board and still having math make sense to them.”
His use of the words “unfortunately” and ‘challenge’ revealed feelings of tension.
In another interview, Tim stated that he was behind in the amount of standards to cover and
would have to rethink his plans for the following year.

“I looked at all the standards we still need to cover and I will probably have to do a lot of

rethinking for next year because we have spent a lot of time with really trying to help

kids with equations, word problems, systems of equations.”
Although he did not mention it in his goals interview, analysis of his noticing interviews revealed
that he also focused on promoting a discourse community among students and attending to

individual students (Table 4).



Promoting a discourse community. During noticing interviews, Tim shared examples of
students coaching others or discussing ideas with fellow students. For instance, Tim provided an
example of a student coaching another boy.

“So he is good at coaching Alvaro and giving ideas. Just kind of coaching on the side. He

can help and is able to explain it”

Alvaro had been absent so, Tim asked another student to help to ‘coach’ Alvaro. Tim knows that
the student has an understanding of the mathematics and would be able to clearly explain it to
another student. In the excerpt below, Tim also described asking another student, Daniel, to
explain his problem solving strategies to the class,

“I told Daniel, ‘I would like you to be able to explain to the class as clearly as possible.’ |

gave him some advance moments so he can think about it”

Tim explained that he had walked around and found that Daniel had solved a problem that the
class was working on. He asked Daniel if he would share his strategies with the class and to do
so as clear as possible.

Attending to student as individuals. Tim also revealed that he attends to students as
individuals (Table 2). The individual attention that he gives students is related to wanting to
figure out how individuals are making sense of the mathematics. When he discussed individual
students he also described past achievements and contributions to the class.

“After the last one we are trying to get into Rochelle’s mind... Again she seemed to be
pretty quiet so what I am trying to figure out is what she is thinking because she has been
pretty inconsistent on test doing really well and then bombing”

Tim was questioning a student that was not providing a response. He described thinking about

Rochelle’s past test results and mentioned that she was an inconsistent test taker, so it was



difficult to know how well she understood the material. Similarly, he describes trying to figure
out another students’ understanding in a separate interaction,

“I’'m trying to figure out why he’s having a hard time, not coming up with anything in
terms of even a question just to ask. Um he’s a good kid. He does his homework most of
the time. ..... I didn’t want to let him off the hook and make him feel that he can sort of
just fade back into the background.”

Similar to his description of his interactions with Rochelle, Tim is attempting to figure out why
this student is not answering and is recalling his knowledge of the student. Tim described this
student as being quiet or a person that may ‘fade back into the background’.

Raymond. Raymond’s goals and noticing centered around four themes: Connecting
mathematical concepts, making mathematics meaningful to his students; grouping students; and
providing attention to individual students.

Connecting mathematics. Raymond discussed trying to make connections for his
students in both his goals and noticing interviews (Table 3 & 4). Meaning, he wants his students
to see links between mathematical concepts and their applications to the real world. He didn’t
just want to present procedures and rules. Instead, students should understand why they are
doing the mathematics and understand how the mathematics can be applied to the real world.
For instance, in his goals interview, he stated,

“If I can make those connections, then the students are more engaged... the students will

be more into the classroom, rather than messing around, because I am going through
things that bring the real world that they can apply.”

He continued to describe a specific example for a plan to integrate real world applications,



“Basically, you’re an air traffic controller and from there, I’'m going to build distance
equals rate times time, then distance equals rate times time plus where you start from, and
that leads into y = mx + b. From there, I can start talking about slope and y intercept,
what that all means”
In his noticing interviews, he described implementing a student’s “beat box” into a lesson. In
this lesson, Raymond had been discussing rates of change and presented an example of a rate of
change using clap sounds per second. A student asked how the rate would look if he integrated
beats per second. Raymond asked the student to beat box for the class, keeps track of the beats,
and plots the beats on a grid to demonstrate a non-linear relationship.

“one way to integrate was his beat box. .... It’s another chance to show the process this is

a non-linear relationships the rate changes each time so it is nonlinear”

Although this was a non-linear example, he wanted to capture his students thinking by
implementing something his student was interested in.

Meaning making. In his goals interview, Raymond described his expectations of his
students (Table 3 & 4). First, he expressed that he wanted them to pay attention and be reason
about problem solving. Specifically, Raymond expressed that he wants his students to know and
understand what the numbers in the formula mean and why they are being used.

“I want them to realize that there is math going on there, what do these numbers mean...I

want my students to be reasoning and sense making in the classroom so they can figure

out where the formulas come from and why we are using them”

He expressed a similar concern through his noticing interviews,



“I analyzed him to know if he knows the answer. I want to see if he can justify his

answer. ... So getting him to explain things by asking a follow up question. Then I go,

“oh he didn’t get it”. I can help him a little more.”

He wanted to know if the student really understood. So, Raymond questioned the student’s
answer and asked him to rationalized how he cam to his answer.

Promoting a discourse community. Raymond shared that he expects students to
communicate and feel comfortable working together (Table 4 & 5). In his goals interview, he
explained

“I expect them to collaborate with each other, use the academic vocabulary, to be able to

communicate with each other, to listen and engage and ask questions.”

Later in the interview, Raymond addressed ways he has students become comfortable to work in
groups and collaborate. In order to do so, he pays attention to group dynamics. He explained
what he has done to address students that don’t work well together,

“I will guide them in working together with someone they are not comfortable working

with...There are cases where two students have already fought, I’'m not going to put them

together. I have to be careful of who I put together as well.”
He provides a specific example in his noticing interviews,

“Mariah got into a fight with Jasmine, so I have to keep them separated...I wanted her to

feel empowered... Her working with Freddy is a good match because Freddy is pretty

polite respectful in general and that Mariah would be safe with Freddy.”
Raymond asked Mariah to help to ‘empower’ her rather than pairing her with a student she has

experience conflicts with.



Attending to student as individuals. One theme that was evident across Raymond’s
interviews was his attention to individual students (Table 4 & 5). He often discussed ways that
he engages with individual students, as mathematical learners and at a personal level. For
example, in his goals interview, he shared

“I sat down and talked to him; I explained to him, ‘I understand this material is getting
harder and we’ve been hard on you lately, but we don’t want you giving up’. I gave him
that one-on-one attention and told him what we are doing, we are responsible for the
student”

Raymond took time to address a concern for an individual student to demonstrate that he was
aware that the student was having a difficult time.

There were other instances in his noticing interviews where Raymond addressed interacting with
individual students. Raymond described integrating a student into a lesson,

“I brought him up also because he likes to come up to the board and likes the attention and he is
actually pretty smart...He doesn’t start the work right away or do the work, but the days where |
have him come up and do something... those are the days where he is more productive”
Raymond noticed that this student liked contributing to the class when called on, so he made sure
to invite him to participate.

After watching another clip where a student blurted out a comment that Raymond
initially thought was meant to be disruptive, he discussed how he made sense of the student’s
comment before reacting,

“I’ve learned how to communicate with her over the year so that we don’t butt heads. |

kind of know her personality and what she’s saying and doing, what is intended and what



is not intended... It’s the teacher’s perspective versus the student’s perspective. I looked

at that moment from the student’s perspective”

Raymond addressed past tensions with Jasmine, as well as his perceptions of her personality to
try make sense of her comment.

Aside from paying attention to individuals in relation to mathematics learning, he
provides students with individual attention at a personal level. For example, Raymond described
noticing that a student who is typically engaged in class looking upset.

“Like Jawan comes in and he looks down and out. So I ask him hey man what’s going

on? Usually, you are smiling and happy. And then he starts blurting out his whole world,

so I’m like lets go and talk in the back.”
Raymond noticed that this student seemed different. Because Raymond noticed the change in
the student, he spoke to Jawan individually and learned that his grandmother had recently passed.

While there was overlap in the things Raymond described through his goals and noticing
interviews, there were also themes that came out only through his noticing interviews.

Noticing student deficits. A theme that came across often in his noticing interviews
involved Raymond discussing student deficits (Table 4), such as learning or attention problems.
This included students having a history of struggling with math or having problems in the home.

“These guys have struggled with math over and over and over again. Some have

disabilities and some are visual learners some are kinesthetic learners. They are just

different learners....One of the issues we have with this group is that they do not do
homework at all, ever. Since kindergarten they have not done homework... there are a lot

of broken homes here in this group.”



He was speaking generally about the class, explaining that he learned about these students’ past
by talking to former teachers. While Raymond seemed to acknowledge that there were different
types of learners in his class, he focused on deficits.

Enforcing rules. Raymond also expressed the ways he addresses strictness in enforcing
rules for students in class (Table 4),

“I’m strict with the rules, but I want to make it light so they’ll just take it off, rather than

make it a big issue in the class because there are much more important things going on.”
While, he does want student to follow the rules instilled by the school itself, he does not want to
draw too much attention off the topic at hand, the mathematics lesson.

Discussion

Our data analysis found similarities and differences in what teachers discussed (Tables 5-
6). Table 5 describes themes that overlap between the teachers. While both were nominated as
being exceptional equitable teachers, they were not entirely similar in the way they discuss their
practices. Table 6 demonstrates areas where teachers discussed completely different themes. The
goals interviews showed that while both wanted to create learning environments, which fostered
students as sense makers, they differed in the ways they engaged students in sense making (Tim
focused on a robust understanding while Raymond tried to connect real world examples). Also,
while Tim worried about testing and standards, Raymond was concerned about students at an
individual and interpersonal level.

Aside from their goals being different, they had different patterns in discussing their
noticing. While Tim addressed the same themes he had addressed in in his goals (seeking to
instill a robust math understanding, meaning making, and expressing tensions in teaching for

standards), new themes emerged in his noticing interviews (creating discourse communities and



students and attending to the individual student). These themes were similar to those expressed
by Raymond in his noticing and goals interviews (Table 5). Themes in Raymond’s goals
interviewed also aligned with those in his noticing interviews. However, themes emerged in
Raymond’s noticing (noticing student deficits, enforcing rules) that Tim did not discuss across
any of his data (Table 6).
Conclusions & Implications

We sought to understand the noticing and goals of teachers that create opportunities for a
wide range of participation in mathematics. This analysis articulates possible first steps to
understand practices that seek to promote equity. We identify areas for future inquiry focused on
understanding in what ways teacher noticing influences decisions made during instruction. These
findings offer ideas to develop targeted learning opportunities for teachers with dispositions
towards practicing equity. However, this targeted support cannot be limited to developing
knowledge and practices only. For effective and successful implementation of equitable

practices, teachers’ stories, struggles, and concerns must be addressed.

Appendix

Table 1. Tim goals for teaching
Goals
Seeking to instill a robust * Build knowledge of concepts make connections
math understanding
Meaning making * Everyone participates-share thinking or questions

* Time to think

* Preparation for future experiences
Expressing tensions in * A lot of material to cover for testing in short amount of time
teaching standards * Concerned about keeping kids on board

Table 2. Tim noticing

Noticing
Seeking to instill a robust * Students interacting with challenging problems
math understanding * Building strong foundational knowledge




Meaning making *  Opportunity to think
* Listening to pairs share and responses
* Teacher not the source for answer

Expressing tensions in * Not enough time to work through examples or tasks
teaching standards * Losing other’s attention by focusing on 1 student
Students accountable for each * Students coaching and sharing ideas

other * Students explain clearly

Attention to individual * Trying to figure out what is going on in student’s head

* Attention to past achievements and completion of tasks
* Helping students resolve difficulties

Table 3 Raymond goals for teaching

Goals
Connecting math * Real world applications to engage students
Meaning making * Reasoning and sense making
* Know what numbers and formulas mean
Creating a discourse community * Cohesive group work —listen, engage, ask questions
» Students comfortable working together
* Use academic vocabulary to communicate with each other
Attending to student as *  One-on-one attention
individuals * Not giving up on students

Table 4 Raymond noticing

Noticing

Connecting math

Meaning making

Creating a discourse community

Attending to student as
individual

Integrate student’s talent

Posing questions to different students
Student justification of answer

Separates students with interpersonal problems
Groups student to empower

One-on-one attention to make student more productive
Understand students’ personal lives
Knows student’s personality and how to communicate

Noticing student Deficits

Enforcing rules

Problems with attention or language, learning disabilities
History of struggling with math
Problems in the home

Not putting negative focus on inappropriate behavior/ language




Table 5 Similar themes discussed by teachers

Similarities

Theme

Tim’s description (data
source)

Raymond’s description (data

source)

Meaning making

Engaging students in
mathematics

Attending to the
individual student

Creating discourse
community

* Explain rationale and
ask questions (goals &
noticing)

* Robust understanding
(goals & noticing)

e Attention to individual
(noticing)

* Coaching and
explaining strategies
(noticing)

Meaning of numbers and
formulas (goals &
noticing)

Connecting real world
examples (goals &
noticing)

Attention to individual
(goals & noticing)

Explain thinking (goals)
Comfortable collaborating
(goals & noticing)

Table 6 Different themes discussed by teachers

Differences

Theme Tim’s description (data Raymond’s description (data
source) source)

Expressing tensions * Not having enough NA

in practice related to

time to cover concepts

standards and testing thoroughly for testing
preparation (goals and
noticing)
Noticing student NA * Student learning
deficits disabilities, issues at
home, history of not
engaging (noticing)
Enforcing rules NA * Ways he enacts rules
(noticing)
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