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NCSM Vision

NCSM is the premiere mathematics education leadership organization. Our bold leadership in the mathematics  

education community develops vision, ensures support, and guarantees that all students engage in equitable, high  

quality mathematical experiences that lead to powerful, flexible uses of mathematical understanding to affect their  

lives and to improve the world.

Purpose Statement

The purpose of the NCSM Journal of Mathematics Education Leadership is to advance the mission and vision of  

NCSM by:

 •  Strengthening mathematics education leadership through the dissemination of knowledge related to research, 

issues, trends, programs, policy, and practice in mathematics education

 • Fostering inquiry into key challenges of mathematics education leadership

 •  Raising awareness about key challenges of mathematics education leadership in order to influence research, 

programs, policy, and practice.



1

NCSM JOURNAL •  FALL/WINTER 2020

This is our first issue together as editors and we 
want to extend a thank you to Mona Toncheff for 
inviting us along this journey, Carolyn Briles, a 
former editor, and all of the past editors of JMEL 

for their dedication and guidance in supporting the mem-
bership of NCSM through our beloved journal. We are 
excited about the opportunity to advance the bold leader-
ship direction of NCSM through the experiences and 
direction of our contributors.   

What a time to be a teacher or a leader. The world is facing 
a global pandemic with COVID-19, and the look and 
feel of teaching is new to every stakeholder in education. 
Classrooms are forced to reinvent the experience of learn-
ing without compromising the integrity of teaching. With 
the goal of providing equitable access to high-quality math 
instruction, NCSM and NCTM are striving to provide 
direction for mathematics teachers and leaders so they 
can make informed decisions to meet the unique learning 
needs of all students (NCSM & NCTM, 2020). Teachers 
and leaders are forced to re-evaluate the norms that have 
been established in our educational systems for decades, 
illuminating discrepancies in resources and traditional 
barriers that may hinder this new form of learning. 

In the midst of the everyday changes, one thing still holds 
true: ALL students deserve to thrive in high-quality math-
ematics learning environments, and teachers will still need 
support in helping them do so. During this time of reflecting 

on our past practices to form a foundation for the future 
of mathematical success for ALL students we invite you to 
reflect on your own practices and beliefs, both personal 
and professional, acknowledge the barriers that may be 
hindering effective teaching and learning in your system, 
and boldly take the steps- or at least one step- toward a 
vision of equity in learning for ALL.

Our first article, “Examining Potential Pitfalls That Hinder 
Productive Coaching Conversations” highlights the impor-
tance of conversations between instructional coaches and 
the teachers they support. Jakopovic acknowledges some 
of the barriers during this part of most coaching cycles and 
offers insights into how coaches and other mathematics 
education leaders can engage in productive coaching con-
versations that can foster reform-oriented shifts in teacher 
practice. 

The second article of this issue “Making the ‘Cut’: One 
District’s Strategy for Algebra Placement” is a reprint from 
our Spring 2007 issue. In this article, Grandgenett and 
Jackson examine the traditional timeline and entrance 
criteria in one school district for students’ initial placement 
in Algebra courses. Under the development of a new selec-
tion procedure, nearly 67% of the students qualified for 
Pre-algebra placement and even made their selection  
process easier to administer, giving more students to earlier 
access to Pre-algebra and Algebra courses. ✪

Comments from the Editors

Brian Buckhalter, Buck Wild About Math, LLC
Erin Lehmann, University of South Dakota  
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Abstract
Instructional coaching is a popular approach for providing 
professional development to classroom teachers that can 
help to enhance their knowledge and use of effective teach-
ing practices . A growing body of research on mathematics 
instructional coaching, and mathematics coaching in par-
ticular, suggests that coaches can both increase teacher 
self-efficacy and use of research based instructional practic-
es and potentially have a positive impact on student 
achievement (Campbell & Malkus, 2011; Ellington et al ., 
2017; Knapp, 2017) . To help ensure the effective implemen-
tation of coaching initiatives, researchers continue to exam-
ine the types of coaching practices that are most effective at 
creating these shifts . This paper adds to the literature on 
some of the challenges that coaches face in their planning 
conversations with classroom teachers and provides insights 
into how coaches and other mathematics education leaders 
can engage in productive coaching conversations that can 
foster reform-oriented shifts in teacher practice . 

Introduction

In recent years, the focus on teaching K-12 mathemat-
ics has increasingly shifted toward an aim to “build 
procedural fluency from conceptual understand-
ing” (National Council of Teachers of Mathematics 

[NCTM], 2014, p. 10), in classrooms where “…students 
are effectively engaged in learning mathematics” (National 
Council of Supervisors of Mathematics [NCSM], 2014, p. 1). 
Rather than focusing only on memorized procedures and 
rules, or solely on constructing meaning through inqui-
ry, recent publications on mathematics teaching, as well 
as standards documents, strive for the development of 
conceptual understanding to meet an end goal of fluency 
with procedures and processes. In response to this shift, 
changes have been made to curricular materials, resources, 
and more importantly, the expectations for what consti-
tutes effective mathematics teaching (Council Board for 
the Mathematical Sciences [CBMS], 2012; NCSM, 2014; 
NCTM, 2018). These changes often require teachers to 
adjust their existing instructional knowledge and practices, 
and to learn and incorporate new ways of teaching  
mathematics into their daily practice. 

For example, current research informed teaching practices 
such as attending to the cognitive demand of problems to 
make them accessible yet mathematically challenging for 
students, force teachers to think about their role in devel-
oping and enacting curricula in ways they previously have 
not (NCTM, 2014; Smith & Stein, 2018). Other practices, 
like engaging students in discourse and making student 
thinking a central part of instruction, push teachers to 
shift toward a student-centered practice where instruction 
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was previously teacher-led (Chapin et al., 2013; NCTM, 
2014, 2018). Although these sorts of ambitious teaching 
practices are promoted by mathematics researchers and 
educators at a national level (Ball et al., 2008; Carpenter  
et al., 2015; NCTM, 2014, 2018), helping teachers locally  
to envision and adopt them into daily practice can  
be challenging.

Studies suggest teacher professional development is a  
complex endeavor, one that should be situated within the 
context of the classroom, and embedded in real-time 
active learning, and utilize coaching/expert support as well 
as provide opportunities for teachers to receive feedback 
and reflect on practice (Darling-Hammond et al., 2017). 
Mathematics coaches present one potential avenue to  
provide contextualized support that is content specific.  
In this model of professional development, a knowledge-
able teacher leader engages in planning with classroom 
teachers to facilitate engagement and reflection on effective 
mathematical teaching practices (Killion & Harrison, 2018; 
Knight, 2007; 2017; Sutton et al., 2011). Traditional profes-
sional development models, such as in-services and summer 
workshops, do not follow teachers back into their classroom 
practice, meaning the implementation of complex teach-
ing innovations often meets with minimal transfer to long 
term practice (Darling-Hammond et al., 2017; Feiman-
Nemser, 2001). Instructional coaching is often touted as a 
professional development model that has the potential to 
successfully mitigate some of these barriers by providing 
on site, in the moment supports that are tailored toward 
the needs of individual teachers (Campbell et al., 2013; 
Ellington et al., 2017; Knapp, 2017). 

Examining the Literature on 
Mathematics Coaching

Definitions of Coaching 
Instructional coaching is defined in a variety of ways in 
the literature. Killion and Harrison (2018) describe  
coaches as having as many as ten different roles that  
they may take up in their work with teachers. In addition 
to diversity in roles, there are also a range of instructional 
coaching models that coaches can subscribe to, including 
cognitive coaching (Costa & Garmston, 2015), instruc-
tional coaching (Knight, 2007; 2017), and content focused 
coaching (West, 2008). One common thread between these 
different coaching models is the articulation of an ongoing 
cycle of planning and discussion between coaches and 
teachers, which is embedded in daily teaching practice. 

More generally in the literature, these coaching conversations 
are part of the “three-part coaching cycle” (Bay-Williams 
et al., 2014). As the name suggests, this cycle is comprised 
of three components: planning the lesson, data gathering/
lesson observation, and debriefing or reflecting after the 
lesson. These cycle components are dynamic in nature, 
and coaches work flexibly within their contexts to engage 
teachers in this framework. Figure 1 illustrates this cycle as 
it is typically enacted in the  
professional literature.

FIGURE 1.  
The three-part coaching cycle.  

Adapted from Mathematics coaching: Resources and tools for 
coaches and leaders, K-12 (Bay-Williams et al., 2014).

Despite commonalities in different coaching models, the 
literature shows that the extent to which an instructional 
coach has a positive effect on teacher practice or student 
learning is not always clear. The mixed results of previous 
studies aided in the framing of my own study of coaches, 
in order to find a focused lens within which to study their 
work with teachers. 

Understanding the Nature of Mathematics 
Coaching as “Effective” Professional 
Development 
Although initial studies on the effectiveness of using  
mathematics coaches as a form of embedded, ongoing 
professional development were met with mixed results 
(Brosnan & Erchick, 2010; Campbell & Malkus, 2011; 
2014; Chval, et al., 2010; Kretlow & Bartholomew; Murray 
et al., 2008), more recent studies highlight the potential of 
coaches to positively affect change. Mathematics coaching 
can lead to teachers’ successful implementation of research 
based instructional practices, which positively impacts  
student learning (Campbell & Malkus, 2011; Knapp, 
2017). Similarly, Frazier (2018) and Taylor (2017) found 

4

Lesson
Enactment

Planning

Debrief



5

NCSM JOURNAL •  FALL/WINTER 2020

5

that coaching, and particularly mathematics coaching,  
can have a statistically significant impact on teacher  
competency/self-efficacy and student growth. 

Simply installing a mathematics coach into a school is 
not enough to affect teachers’ beliefs about mathematics 
instruction; studies have shown that teachers who are 
“highly engaged” with a coach make shifts in their  
perceptions about student learning in mathematics  
toward it being a sense making activity, and further  
coaches working with classroom teachers can translate  
to increases in student achievement (Ellington et al.,  
2017; Knapp, 2017). Understanding what makes for an 
effective mathematics coach is therefore a critical piece  
of the puzzle to ensuring the success of this type of  
professional development model. Schulte (2020) describes 
the need for coaches to have effective listening skills,  
questioning skills, and the ability to develop trusting  
relationships with teachers, and Russell et al. (2017)  
identify three key coaching practices: 1) engaging in  
deep conversations about the teaching and learning  
of mathematics that center on student thinking,  
2) establishing clear content and pedagogical goals for 
coaching sessions, and 3) providing descriptive and  
evidence-based feedback to teachers. Russell et al. also 
present a framework for mathematics coaching that 
includes making pedagogical goals to help the teacher and 
coach achieve the mathematical goal of the lesson, then 
involves the teacher and coach engaging in “deep and  
specific discussion” of the lesson elements needed to 
support these goals (p. 154). Similarly, Desimone and 
Pak (2017) highlight five elements of effective coaching 
practice: a content focus, active learning opportunities 
for teachers, coherence in terms of content and goals, 
sustained duration, and collective participation within 
schools to develop a learning community. Such guidelines 
provide structure for instructional coach training  
programs and highlight important features of coaching 
implementation to maximize the potential success of  
these initiatives in a wide range of school contexts.

In examining how coaches can help to develop collective 
language and teaching practices, Gibbons et al. (2017)  
suggest that, during the deep conversations at the center  
of coaching practice, mathematics coaches should focus  
on using questions that are “carefully phrased” to help 
teachers attend to the mathematics and student thinking  
that are aligned to the goals of the coaching cycle. In 
terms of setting mathematical and pedagogical goals, the 

authors state, “Some coaching designs instruct coaches to 
ask teachers what they want to work on or improve and 
respond to those requests. However, as teachers start to 
develop ambitious instructional practices, they may not be 
positioned to identify their own learning needs” (p. 248). 
This suggests the need for coaches to differentiate their 
coaching practice based on the knowledge, experience, and 
readiness of individual classroom teachers. It also high-
lights another coaching practice that studies have found 
to be important, the skill of shifting between monologic 
(meaning is fixed and disseminated to create common 
meaning) and dialogic (meaning is dynamic and co-created 
through conversation) talk with teachers to meet mathe-
matics content and pedagogical goals (Gibbons et al., 2017; 
Ippolito, 2010). Recent studies suggest that using a com-
bination of both monologic, or directive coaching, and 
dialogic, or responsive coaching, is important to engage 
teachers in reflection on and shifts in teaching practice 
(Sailor & Price, 2015). A case study by Hammond and 
Moore (2018) found directive coaching to be successful in 
generating increased use of target instructional strategies 
as well as increased teacher self-efficacy; the authors sug-
gest the importance of limiting the amount of directive 
suggestions a coach offers to a classroom teacher for this 
approach to be effective. This article seeks to examine what 
coaches say and do during these deep conversations with 
teachers in ways that both align with and deviate from the 
suggestions in the current literature to help coaches better 
understand how to maximize their coaching conversations 
with teachers and avoid common pitfalls in this practice. 

Developing a Theoretical  
Framework for Examining  

Coaching Conversations
My study examined coaching conversations to look  
for instances where coaches helped classroom teachers 
attend to reform-oriented teaching strategies in their daily 
planning and teaching. I hoped to determine what coaches 
said and did that was more or less productive in helping 
teachers to reflect on and incorporate these strategies into 
their practice. To do so, it was necessary to clearly define 
what reform-oriented teaching strategies look like and find 
an appropriate framework to examine what mathematics 
coaches did to shift teachers’ thinking and practice in  
productive ways. This section provides a definition of what 
is meant by effective mathematics teaching and details the 
development of an analytical framework for my study. 
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Mathematical Teaching Practices 
In response to the shifts in content standards and  
curricular materials toward reform-oriented practice, 
Principles to Actions: Ensuring Mathematical Success  
for All was published by NCTM (2014) as a guiding  
document for mathematics teachers. The authors  
describe the need for successful mathematics programs  
to have “…effective teaching that engages students in 
meaningful learning through individual and collaborative 
experiences that promote their ability to make sense of 
mathematical ideas and reason mathematically” (p. 7).  
To do this, NCTM outlines eight mathematical teaching 
practices (MTPs) to guide the work of classroom teachers:

• Establish mathematical goals to focus learning,

•   Implement tasks that promote reasoning and  
problem solving,

•  Use and connect mathematical representations,

•  Facilitate meaningful mathematical discourse,

•  Pose purposeful questions,

•   Build procedural fluency from conceptual  
understanding,

•   Support productive struggle in learning  
mathematics, and

•  Elicit and use evidence of student thinking.

This document provides teachers, teacher leaders, 
researchers, and other stakeholders with a common  
language and set of expectations about what constitutes 
“effective” mathematics teaching. At a broad level, coaches 
can begin to help teachers envision what their instruction 
can look like and provide supports to help teachers make 
shifts in their practice toward reform-oriented strategies 
(Bay-Williams et al., 2013; McGatha et al., 2018). This 
broader framework provided the foundation from  
which the analytical framework for examining coaching 
conversations in this study developed.

Mathematics Coaching Focal Areas 
If a major goal of mathematics coaching is to help  
teachers incorporate the MTPs successfully into their 
practice, it is important for coaches to understand how 
they can maximize their time spent working with teachers. 
At the time of my study, research was just beginning to 
emerge on mathematics coaching frameworks that aligned 
well with my research questions, so I utilized research on 
effective teaching practices to develop an analytical 

framework for my study (Ball et al., 2008; NCTM, 2014). 
To establish this framework, I first categorized the MTPs 
within three broader focal areas: teaching practices  
focused on the overarching mathematical goals of  
lessons, practices focused around problem design and 
implementation, and practices that help to bring to the 
surface the mathematical thinking of students (Jakopovic, 
2017). This categorization is illustrated by Figure 2 and 
provides an overview of what it looks like for teachers to 
engage in effective mathematics planning and teaching. 

FIGURE 2.  
Categorization of the mathematical practices for teaching 

into focal areas (Jakopovic, 2017).

According to Campbell et. al (2013), for coaching  
conversations with classroom teachers to be “productive,”  
a mathematics specialist must be able to “…make  
adjustments to her techniques as her familiarity with the 
teacher’s level of mathematical understanding evolves” 
(p. 21). Gibbons et al.’s more recent work echoes the 
need for flexibility and differentiation on the part of the 
coach (2017). As the coach learns which of the MTPs will 
become the focal points of their work with a particular 
teacher, they can adapt their coaching practice to tailor  
it to the needs of each individual.

To better understand how a coach might break down this 
work, I then examined what types of specific planning and 
instructional tasks teachers engage in that help them 
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to enact the teaching practices. To do so, I utilized the 
“mathematical tasks of teaching” developed by Ball et al. 
(2008) to classify the specific components of planning and 
instruction that are related to effective teaching practices. 
According to the researchers, teachers utilize specific types 
of knowledge to engage in a variety of tasks that pertain  
to the planning and implementation of mathematics 
instruction on an ongoing basis. These “mathematical 
tasks of teaching” (MTTs) require teachers to apply this 
knowledge in ways that are both specific and demanding 
in their daily practice. Similar to the MTPs, many of  
these tasks can be categorized more broadly as helping 
teachers to develop mathematical goals, design and  
implement lessons, and provide opportunities to examine 
student thinking. Figure 3 shows the nine MTTs that  
are well-aligned with the broader focal areas to help to 
illuminate what MTPs require to be enacted successfully. 
These focal areas and their underlying MTTs afforded 
me a framework for examining what teachers say and do 
during coaching conversations to determine what coach 
moves, if any, lead to reform-oriented and focused  
planning and teaching of mathematics. 

FIGURE 3.  
Categorizing Mathematical Tasks of Teaching  

within Teaching Practice Focal Areas  
(Adapted from Jakopovic, 2017).

This framework is similar to the recent work of McGatha 
et al. (2018), which lays out a series of “professional learning 
focus areas” for mathematics coaches to attend to in their 
coaching conversations with teachers. As this paper will 

discuss, having a coaching focus (or lack thereof) during 
these conversations can dramatically change the trajectory 
of the conversation with teachers. It is worth understand-
ing what and how coaches do to engage teachers in both 
focused and unfocused conversations, so that coaches and 
other professional developers can enhance the potential 
effectiveness of this work. 

Methodology
The purpose of this qualitative study was to understand 
how mathematics coaches engage with teachers during 
coaching conversations to promote teacher reflection on 
the MTPs and MTTs in their daily practice. Like teaching, 
the work of an instructional coach is a complex practice 
(Bay-Williams et al., 2014; Ippolito, 2010).

 This study was a single case study bounded by six  
elementary mathematics coaches from the same urban 
school district. Case studies allow the researcher to  
examine a contemporary and relevant issue, “in depth  
and within its real-world context,” often begins with a  
theoretical framework to guide data collection and  
analysis and utilizes multiple data sources to allow for  
triangulation of findings (Yin, 2017, p. 14). As the goal of 
my study was to better understand how these coaching 
interactions influence teacher practice and why certain 
coaching conversations are more effective than others, 
qualitative case study design was well suited to examine 
this work (Yin, 2017). I utilized participant-observation, 
field notes, and interviews with the coaches and select 
teachers, to triangulate findings during my data analysis. 

The major question guiding my research was: How do 
mathematics coaches craft the conversations they have 
with teachers during planned three-part coaching cycles  
in the way that they do in order to promote teacher  
conversation about and engagement with research-based 
mathematics teaching practices? The conversations that 
occur within the three-part coaching cycle were chosen  
as a particularly prominent platform that coaches use to 
initiate deeper conversations with teachers to examine in 
this study. A secondary question that guided this research 
was: What are the questions, statements, and moves that 
coaches make to support teacher thinking and instructional 
planning around these teaching practices? Campbell, et al. 
(2013) and Gibbons et al. (2017) suggest that asking good 
questions is at the heart of the strategies that 
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coaches employ in their work with teachers. Mathematics 
coaches question teachers about student learning and 
about their practice. Coaches must know when to ask a 
question and when to wait for a better time and must be 
comfortable posing questions that have no immediate 
answer. Additionally, coaches can use other moves, such 
as offering suggestions and sharing examples, to help 
teachers think deeply about planning mathematics lessons 
that are centered on MTPs and MTTs. Developing a better 
understanding of the types of moves coaches make, and 
how they shape reflective conversations with teachers, 
can be fundamental to developing highly effective math-
ematics coaches. This study sought to analyze the sorts of 
moves mathematics coaches use during deep planning and 
reflection interactions with teachers to focus on MTPs and 
MTTs, and to what extent these moves appear to be suc-
cessful in meeting these intended coaching goals.

Participant Selection
The participants of this study were six elementary  
mathematics coaches in a large, urban school district. 
Funding for the coaches was provided by two local  
philanthropic organizations, and this study was situated 
within broader research of mathematics initiatives  
in the participating school district. As well as being  
experienced former classroom teachers, each participant 
coach completed a mathematics education graduate  
program prior to becoming a coach, and they received an 
intensive ten-day coaching training from the Examining 
Mathematics Project at the onset of their new role. The six 
coaches served a total of eight elementary schools at the 
time of the study. Many of the schools where the coaches 
served were labeled as “low achieving” based on the results 
of statewide assessments, with three of the eight schools 
achieving at less than 50% proficiency on the 2014-2015 
statewide mathematics assessment. Most of the schools 
served students of low socioeconomic status (SES), with 
six of the eight schools having rates at 85% and above  
for students receiving free or reduced lunch (a common 
indicator for determining SES) at the time of the study. 

A total of 25 coaching cycles were observed and recorded 
in the participating elementary schools, which included 
work with 20 teachers during the spring of 2015. The 
teachers ranged in experience from one to twenty years 
of experience. Amy, Candy, and Mary worked with 2 to 3 
teachers each in their observed coaching cycles, while Alex, 
Sharon and Emily worked with 5 to 6 teachers each. All 

coaches worked with a combination of beginning career 
teachers and veteran teachers with over 10 years of teaching 
experience. The backgrounds of the coaches also had some 
variability. Table 1 shows the background information on 
each of the coach participants at the time of the study.

Data Collection
I collected a large sample of coaching cycles with the 
intent of illuminating the complex work that coaches  
do with teachers. During the spring semester of 2015,  
I gathered evidence from 25 total coaching cycles, 22 of 
which included a face-to-face debrief (two cycles included 
debriefs via email and one cycle did not conclude with a 
debrief). I audio taped and transcribed the observations 
of coaching conversations for later analysis. I maintained 
field notes during my observation of the coaching  
cycles to better capture a complete view of the planning 
and debriefing conversations by including data, for  
example, that the audio-recordings could not capture.  
I kept notes of the classroom environment, mathematics 
and ideas that were shared in writing (both during  
the planning and debriefing and during lessons), and  
notes about non-verbal communications that occurred 
during the cycles. These observations of coaching cycles 
were supported by brief interviews with the coaches  
to clarify background information about the teacher, pre-
vious coaching work, and their goals for and reflections on 
the coaching cycle, as well as end of semester interviews 
with the coaches and select teacher participants. The  

complete scope of my data collection is shown in Table 2. 
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Table 1: Participant Demographics at Time of Study

*Pseudonyms were used to protect the anonymity of participants 

Coach Name* Years Teaching 
Experience

Years Coaching 
Experience

Candy  10  3.5

Amy  17.5  1.5

Mary  16  1.5

Alex  10  1.5

Sharon  15  1.5

Emily  23  1.5
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Data Analysis
I used qualitative methods to examine the data in two 
rounds of analysis. First, I coded transcripts of the 
planning and debriefing sessions for evidence of the 
Mathematical Tasks of Teaching (MTTs), to determine  
the types of teaching tasks that occurred in coaching  
conversations, as Table 3 illustrates (Ball et al., 2008). 
These teaching tasks illustrate the types of teaching  
moves that mathematics teachers engage in when trying 
to incorporate research-based instructional strategies. 
Specifically, I looked for instances of teachers discussing 
one of the MTTs during round one of coding.

9

Table 2: Data Collection Spring 2015

Data Sources Quantity of  
Data Collected

Observations of planning conversations 27

Observations of debrief conversations 22

Brief, informal conversations with coach 39

Researcher field notes on coaching cycles 25 

Extended final coach interviews 6

Final teacher interviews 8

Table 3: Definitions and Examples of Teacher Talk Coded as MTT (Mathematical Tasks of Teaching)

MTT Definition Example

Presenting 
Mathematical Ideas

Determining task design and set up (task, 
questions to pose, etc.). Determining,  
analyzing, or posing problems with the same/
different structures (Selling et al., 2016).

“I like your idea of giving them the problem 
and just saying, ‘Okay, I want you to try to 
work it out.’ And so that way they are kind  
of working with the numbers. I’ll give them 
time to try and figure it out, they’ll talk  
about it with a shoulder partner…then  
I can go through it and we can talk about  
reasonableness. You know, how four-fifths  
is really close to another whole, so really 
technically it’s almost two wholes there.”

Finding examples to 
make a specific  
mathematical point

Matching task/problem to goal of the lesson. 
Matching word problems with a particular 
structure (Selling et al., 2016).

“I guess [I’d] like to help them see that, I 
mean, in some sense they could just reduce 
this to find the least common denominator…
So would it make sense to say, ‘Here’s our  
two-sixths, we’re adding one-third,’ and then 
have them see if they can determine, before 
we get into this problem solving piece when 
we’re just first introducing the idea of it,  
and having them sort of experiment to find  
a common denominator?”

Recognizing what  
is involved in  
using a particular  
representation

Anticipating benefits/drawbacks of using  
particular models for a given mathematical 
task. Anticipating how students might attempt 
to incorporate such models (both correctly 
and incorrectly). Selecting, creating,  
evaluating representations for a given  
operation or mathematical idea; analyzing  
representations for the same reason  
(Selling et al., 2016).

“I think a lot of my kids will figure that part 
out. Like, ‘Oh you can’t have that because the 
big number is on top,’…It’s just going  
to be tricky for them because I taught  
them how to change a mixed number to an 
improper fraction, an improper fraction to 
a mixed number. They’ve seen that. I think 
what’s going to be tricky for them is when 
they see the whole number out front right 
here and an improper fraction. That’s going  
to start to confuse them and they’re not going 
to know, ‘Well what do I do with 11 when I’m 
dividing?’”
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I then refined the coded MTT teacher comments to the 
three broader focal areas of mathematical goals, problem 
design, and student thinking in order to look for trends 
across the data and connect these teaching tasks to the 
research based mathematical teaching practices (MTPs) 
advocated for in the current literature (NCTM, 2014). 
Recognizing that these two categorizations of the “what” 
of mathematics teaching overlap in terms of these  
larger themes, or focal areas, allowed me to then shift  
to examining what coaches did, if anything, to facilitate 
this teacher talk and reflection around the focal areas  
(as Figure 4 illustrates) in my next phase of coding.

In round two of my analysis, I re-examined the coded 
excerpts for evidence of whether something the coach said 
or did precipitated these instances of teacher talk around 
focal areas. For this process, I utilized open and axial coding 
(Strauss & Corbin, 1990) because, even though “coaching 

moves” have been broadly defined in the literature, little 
research currently examines the specifics of what coaches 
do and say to help teachers attend to MTPs and MTTs. 
Much of the current work is quantitative in nature, which 
can make it difficult for others to understand and replicate 
“productive” coaching conversations in their own contexts. 
Multiple current mathematics coaching resources tout that 
coaches help teachers to engage in the following: 1) set-
ting goals, 2) posing ideas, 3) sharing ideas or suggestions, 
4) actively listening, and 5) helping teachers to analyze 
student work (Bay-Williams et al., 2014; Campbell et al., 
2013; Huguet et al., 2014).Through this second level of 
analysis, I used deductive and inductive methods (Saldaña, 
2016) to develop a list of “coaching moves” from which I 
could examine the extent to which coaching conversations 
are more or less productive in helping teachers attend to 
these reform-oriented teaching practices (see Table 4).

MTT Definition Example

Linking representations 
to underlying ideas  
and to other  
representations

Making explicit links between symbols,  
concrete pictures, diagrams, etc. Utilizing  
multiple models and helping students  
see connections between models.  
Connecting mathematical terms and ideas  
to analogies/metaphors/stories intended  
to help students understand mathematical 
concepts. Connecting or matching  
representations- matching to operations, to 
other representations, comparing the validity 
of two representations (Selling et al., 2016).

“Should we let them explore to find an 
answer? See if they can find multiple  
representations for it and then just kind of 
take a look at them and write them up there, 
two-thirds, four-sixths, and eight-twelfths and 
see if we can notice anything about those 
numbers…We say, ‘Okay, these are what 
they are added together, what are we noticing 
about the denominators?’ Or, ‘What are we 
noticing about the numerators?’”

Evaluating the  
plausibility of  
students/ claims  
(often quickly)

Interpreting student ideas/claims (processing 
what they are saying and doing and offering 
appropriate feedback). Using and attending to 
student errors. Analyzing structure in student 
work (Selling et al., 2016). Making sense of 
student work in relation to instructional goals, 
mathematical structures, and multiple ways of 
solving (Kim, 2016).

“When we first start, you know, kids weren’t 
talking about much but now they’re eager to 
say, ‘I disagree with that,’ and, ‘Okay, well why 
do you disagree with that?’ ‘Well, I saw that I 
didn’t have enough so I had to regroup,’ today 
one of my students said. ‘I had to regroup 
the ones.’ When actually he had to regroup 
the tens, and I was like, ‘Really good job 
using the vocabulary. Let me make sure we’re 
regrouping the tens because we have  
a tens stick and we’re changing it…’”

Giving or evaluating 
mathematical  
explanations

Providing mathematical descriptions  
(with or without student help) that offer  
clear characterizations of the steps of  
a mathematical process. Teacher directing  
of explanations that includes attention to  
meaning (can include justification). Comparing, 
critiquing, and improving =mathematical expla-
nations (Selling et al., 2016).

“They would say, ‘Well, we’re finding the  
difference,’ which it didn’t even say the  
difference in the problem. It said how many  
more. They’re like, ‘We know we’re finding the  
difference and the difference means the 
answer to a subtraction problem.’”
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Focal Areas Coaching Moves to Press Focal Areas Coding Count

Mathematical  
Goals

QMG = Posing questions about mathematical goals 12

QG = Posing questions about goals related to teaching 15

SMG = Offering suggestions about mathematical goals 6

RMG = Restating mathematical goals 14

Mathematical 
Problem Design

QPD = Posing questions about mathematical problem design 82

QPS = Posing questions about the organization and set up of the problem/activity 14

SPD = Offering suggestions about mathematical problem design 35

SPS = Offering suggestions about the organization and set up of the problem/activity 8

Students’ 
Mathematical 
Knowledge/ 
Thinking

QAS = Posing questions to anticipate student mathematical thinking/strategies 46

QES = Posing questions about examples of student mathematical thinking/strategies 18

QBS = Posing questions about student background knowledge of mathematics 16

SES = Sharing examples of student mathematical thinking/strategies 25

Unrelated to 
MTT Themes

Q = Posing generic/other questions about the lesson 30

SET = Sharing examples of teaching moves/collected data from lesson 4

I = Interruption to conversation 6

Table 4: Counts of Coaching Moves Coded for Mathematical Focal Areas

FIGURE 4.  
Aligning MTPs and MTTs to Three Broader Focal Areas

Set Mathematical Goals Assess & Analyze Students’ 
Mathematical Thinking

Use Intentional Mathematical 
Problem Design

Facilitate meaningful
mathematical discourse

Elicit and use evidence
of student thinking

Recognize what is involved in  
using a representation

Recognize what is involved in  
using a representation

Recognize what is involved in  
using a representation

Implement tasks that promote  
reasoning & problem solving

Use and connect  
mathematical representations

Pose purposeful
questions

Present mathematical ideas

Pose productive questions

Modify tasks

Establish math goals to  
focus learning

Build procedural fluency from  
conceptual understanding

Support productive struggle  
in learning mathematics

Find examples to make a
clear mathematical point

Link representations to
underlying ideas

Appraise & adapt content
of textbooks

KEY: MTTMTP
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In the final part of my analysis, I examined the extent to 
which categorizations of coaching moves coincided with 
the teacher making a remark that either focused on MTPs 
and MTTs or was more generically worded in response to 
the coach’s move(s) (see Appendix A). I looked for trends 
in how the wording of individual coaching moves resulted  
in various patterns of teacher response, as well as how 
coaching moves across an entire conversation orchestrated  
more or less teacher comments attending to specific MTPs 
and MTTs. In addition to analyzing planning and debrief-
ing transcripts, it was necessary to code and analyze my 
field notes and interview transcripts at this final phase of 
analysis. I cross-referenced the various data sources for 
each of these coaching conversations to better understand 
whether coaches had a particular focus walking into a 
coaching session, if they used a protocol to guide their 
coaching moves, and look for any other potential factors 
that might have influenced the direction of each conver-
sation. Not only did examining a range of data sources 
help me to develop a better understanding of this complex 
work, it also allowed me to triangulate my findings in 
ways that increased the validity of my research (Yin, 2017). 
In particular, analyzing the brief interviews I conducted 
with coaches before and after each coaching session with 
a teacher allowed me to compare a coach’s intended focus 
for the conversation with what actually occurred, and to 
hear the coach’s perspective on how productive the coach-
ing session was in helping the teacher engage in planning 
and conversation around the focal areas. For the purposes 
of this study, I use “more productive” to describe coaching 
moves that resulted in teachers reflecting on specific MTPs 
and MTTs during coaching conversations. I utilize “less 
productive” to refer to coaching moves that resulted in 
teacher responses that did not attend to MTPs and MTTs 
or that shifted the conversation in ways that became more 
coach-centered than teacher-centered (Appendix A).

Findings
Coaching Moves 
In my data analysis, I found that coaches used a variety of 
coaching moves intended to help focus teacher thinking and 
planning around the three broader MTP focal areas, yet 
some of these moves were more productive than others in 
helping teachers attend to the focal areas. Understanding 
how coaching moves can guide the flow of conversation with 
classroom teachers and lead to teachers increased attention 
on the focal areas or not, can be instrumental in helping 
coaches learn how to maximize their time with teachers. 

In the following section, I present several vignettes to illus-
trate some of this study’s findings about potential barriers 
to productive coaching conversations that surfaced in my 
analysis, as well as provide examples of coaching moves 
that led to more productive work with teachers. 

Unfocused, Surface Level Conversations 
One potential barrier mathematics coaches can face is a 
lack of focus in their coaching conversations with teachers. 
I categorized 8 of the 47 planning or debriefing conver-
sations (from the 25 coaching cycles) as “less productive” 
due to a repeated lack of the teacher attending to MTPs or 
MTTs (see Appendix B). In my analysis I found that the 
coaching moves utilized in these conversations were often 
not worded in ways that specifically focused on MTPs or 
MTTs (i.e. “What are you working on?” versus “What is 
your mathematical goal for this lesson?”), follow up moves 
were not used to press teachers for further discussion after 
brief responses (i.e. “talk moves”), and the coaching moves 
often lacked focus on the focal areas. 

As McGatha et al. (2018) suggest, having a professional 
learning area as a focal point of the coaching conversation 
can help coaches guide teachers in making connections 
to mathematical and pedagogical topics in manageable 
chunks during the coaching cycle. As Appendix B illus-
trates, often in these scenarios the coaching moves were 
followed up by teacher responses that were generic (i.e. 
not tied to an MTT or MTP), focused on logistics and 
organizational issues rather than the mathematics, or, 
rather than answering the coach’s question, the teacher’s 
response went on an unrelated tangent. When coaches and 
teachers engaged in conversations that did not have a clear 
direction related to one or more of the focal areas, and 
coaches did not keep the flow of the conversation focused 
on these themes, it tended to result in a sparse amount  
of teacher talk about MTTs or MTPs. In other words,  
the conversation did not go “deep” (Russell et al., 2017), 
rather tended to scratch the surface of topics related to 
the lesson. In these more surface level conversations, even 
when coaches did use coaching moves that were specific  
to the focal areas and teachers did not respond in kind, 
there were seldom follow up probes used by the coach  
to make further attempts to engage the teachers in conver-
sation around mathematical goals, problem design, and/
or student thinking. Additionally, when half or less of the 
coaching moves were specifically worded around focal 
areas, teacher responses were likewise focused on effective 
teaching practices less than 50% of the time.
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To help illustrate this, Vignette 1 provides an example 
of one of these “less focused” conversations. Vignette 1 
occurs after the coach, Amy, observes a 2nd grade math 
lesson reviewing multidigit addition and subtraction in 
preparation for a chapter test. This coaching conversation 
is represented in Appendix B as “Debrief 15.” Amy meets 
to debrief with the classroom teacher to revisit the lesson. 
The two plan and debrief lessons fairly regularly.

AMY: So, what did you think? How did it go?

Teacher: I don’t know.

AMY: Do you think they got it?

Teacher: I think, I get, like we’ve talked about this 
with the math talk where I could keep going on and 
on. So, then I feel like we were on that one problem 
for like a bajillion years and yeah, so, I don’t know.  
I feel like, sometimes I need to reign it in. 

AMY: I get caught up in that too, like when I saw  
that Student One had that other way of solving the 
problem, he added to, I was noticing that he added 
instead of subtracting to solve.

Teacher: Yeah. And I would’ve loved to spend more 
time on that so we could clarify, but…

AMY: But then it takes so long, so it’s just about  
balancing the time.

Teacher: I also noticed Student Two was like,  
“I disagree” and I was like excited to hear the math 
talk moves, and I wanted him to show us, but then 
we’d already spent like what, fifteen, twenty minutes 
on that one problem. Instead I told him, “Well you  
can go talk to Student Three in the back and help  
him understand this problem.”

In this initial part of the conversation, Amy has an  
opportunity to capitalize on the focal area of “analyzing 
student thinking,” or to follow up about the flow of the 
student discourse during the lesson. Instead, she allows  
the conversation to shift from brief comments about  
student to student interaction, rather than using follow  
up questions and comments to help the teacher dig  
in and examine what students are saying and doing  
mathematically and how to adjust the pacing of student 
led conversation in the moment. 

This is perhaps a missed opportunity on the part of  
the coach to use focused coaching moves to help the  

teacher think more deeply about the MTPs and about 
what it is in her teaching practice (the use of specific 
MTTs) that can help students express their mathematical 
reasoning. For example, Amy could have posed a follow  
up question, such as, “What is it that you would want  
to clarify, for him or his peers?” as a way to press the 
teacher think about the possibility of helping students  
see the inverse nature of adding and subtracting  
and how students could benefit from exploring the  
relationship between addition and subtraction strategies 
further. Alternatively, she could have asked the teacher  
a follow up question regarding how teachers decide how 
and when to “reign it [the math talk] in.” Instead, Amy lets 
the teacher shift away from focusing on a specific instance 
mathematical thinking or use of math talk moves and  
the thread of conversation shifts as a result of the lack  
of follow up probes on the part of the coach.

In the next part of the conversation, Amy moves on to 
further discussion about mathematical discourse. Again, 
this is one of the professional learning focal areas and an 
MTP that a focused series of coaching moves could help 
the teacher to examine deeply. Rather than discussing what 
features of the “math talk” (Chapin et al., 2013) led to 
more or less productive conversation around subtraction 
algorithms during the lesson, Amy’s questions once again 
lack focus and depth to help the teacher examine her own 
practice. Amy begins with a suggestion about planning for 
a future lesson, then asks the teacher to reflect on what she 
“noticed” about students’ mathematical work.

AMY: I think they’re getting a lot out of the math talk. 
It’s just trying to figure out how much time to spend 
on it, and we said math talk is going to be messy. The 
whole thing is that it’s about quality over quantity. So, 
maybe what we can plan for next time is to focus on 
one problem more intensely like that, and have differ-
ent students share their strategies, but then move on. 
Because today we went straight to the other problem 
and I thought they were kind of losing focus. What 
did you notice about the math that they were doing?

Teacher: I think they’re doing okay. I like that when 
we added that addition problem in, how most of them 
caught on that it was not a subtraction situation…. 
although some did subtraction to solve. Before I give 
the test today, I’ll just have to say, “Make sure you’re 
looking at what type of problem you’re doing” so they 
pay attention.
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AMY: Did you get to see what Student Four did?  
What did he do on that last problem? I thought that 
was interesting,

Teacher: Oh, where he just took each part one at  
a time? The ones, the tens and the hundreds and was 
adding them? 

AMY: Did he use that strategy on the other problems?

Teacher: I didn’t notice.

AMY: I thought it was good that he was at least  
making a connection, that he had to look at those 
place values with the hundreds, tens, and ones and 
split them apart. So, how do you think the test will  
go today?

Here the teacher focuses more on the problem content 
than the strategies students were using and discussing 
during the lesson. Rather than pressing the teacher further, 
Amy shifts from trying to engage the teacher in conversation 
about student strategies and math talk to the upcoming 
assessment. Interestingly, when I met with Amy after the 
coaching session and asked about her goals going into the 
debrief, she said, “My goals, well for myself with her, was 
just to continue to work on that, not so much the math 
talk, but the management of making those kinds of deci-
sions, when and where and how much. Let kids explain” 
(Amy Post Interview Session 15). Although Amy brings up 
the idea of math talk and student strategies in the debrief, 
she herself moves the conversation away from this self-re-
ported “goal” to talking about the assessment. Appendix B 
illustrates how the final part of the conversation appears 
disconnected from the topics of student thinking and dis-
course and shifts towards anticipating how students will 
perform on the test instead. 

Throughout this coaching conversation, Amy misses  
multiple openings to press the teacher further to discuss 
student strategies and mathematical discourse, which 
results in shifts from topic to topic, with little focus on 
specific details related to student thinking or math talk/
goals. When examining the conversation in terms of 
productivity, even when Amy uses coaching moves that 
are worded in ways that focus on one of the three focal 
areas, the teacher’s remarks are often brief and unspecific 
in nature. Additionally, Amy does not utilize follow up 
coaching moves (i.e. questions, comments, suggestions)  
to engage the teacher in deeper reflection or conversation 
of these topics during the conversation. As a result, the 

teacher’s attention to specific MTPs and MTTs remains  
at a shallow, disconnected level of reflection. 

This vignette highlights one example from my data that 
suggests a potential need for mathematics coaches to be 
conscientious in the ways they help to structure coaching 
conversations with teachers. When comparing Vignette 1 
with other coaching conversations in my study, it became 
evident that it is helpful for coaches and teachers to know 
which focal areas they plan to focus on during the ses-
sion, and that coaches may need to use particular types of 
coaching moves to help facilitate meaningful conversation 
(I share an example of this later in the findings). Without 
focus, conversations with classroom teachers may involve 
only surface level discussion about MTPs and MTTs, or 
wander off-topic, which can fail to help teachers learn to 
attend the focal areas more intentionally in their planning 
and instruction. 

Along with focus, coaches must also be prepared to use a 
range of follow up coaching moves (such as prompting, 
probing, and offering examples/suggestions to stimulate 
additional talk around MTTs) to help teachers learn to attend 
to the focal areas during these conversations when an initial 
question or suggestion does not do so (see Figure 5). When 
coaching moves result in a teacher response not attend-
ing to MTPs or MTTs, if the coach does not try again to 
engage them on a topic, the coach often loses out on an 
opportunity for productive talk to occur. The next section 
builds on this idea of knowing how and when  to use  
follow up moves to respond to the direction the teacher 
and coach take the coaching conversation. 

Coaching 
Move

Specifically  
worded around 

MTPs and MTTs

Generically  
worded question/

comment

Teacher attends  
to MTPs and  
MTTs (More  

Productive Move)

Teacher does not 
attend to MTPs  
and MTTs (Less 

Productive Move)

FIGURE 5.  
The Potential Flow of Coaching Conversations  

(Adapted from Jakopovic, 2017). 
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Unbalanced and Unresponsive Conversations 
Even when coaches come in with a focus for the coaching 
conversation, it is possible for the balance of the conversation 
to go awry. I categorized 6 of the 47 coaching conversations 
as “less productive” due to a shift in balance from the 
teacher to the coach doing the majority of the talking (see 
Appendix C). In these instances, if focal areas were dis-
cussed, the talk was led by the coach, and when teachers 
picked up on these cues to talk about the mathematics, it 
was typically for only one turn of the conversation. With 
the exception of one of these six conversations, teacher 
responses attended to an MTT that related to the mathemati-
cal focal areas approximately 50% of the time, meaning that 
half of the time teachers responded with generic comments 
or comments about organization and logistics of the lesson. 
Another feature of these coaching conversations was the 
use of a checklist or questioning “script” on the part of the 
coach to help facilitate the conversations. In my field notes 
for several of these sessions, I noted the focus of the coach 
tending to be on the script, rather than using follow up 
probes and questions to elicit additional ideas and informa-
tion from the teacher in a conversational way. The literature 
on instructional coaching suggests that the dialogue between 
a coach and teacher should be a partnership, and that the 
coach needs to employ active listening in order to be 
responsive to the teacher throughout the conversation 
(Gibbons et al., 2017; Ippolito, 2010). Thus, a second finding 
of this study is the confirmation that when coaches are 
unresponsive to teachers’ thinking, or begin to overtake 
the thread of the conversation, this can also lead to less 
productive talk by teachers around mathematical focal areas. 
Part of the goal of this study is to examine what this looks 
like in practice, which the third vignette will illustrate. 

Vignette 2 takes place when Sharon meets to debrief with 
a 5th grade teacher after observing a lesson where fraction 
tiles are used to compare mixed numbers. Sharon and 
the classroom teacher have only met a few times prior 
to this coaching conversation, and the relationship is still 
fairly new. Sharon leads off trying to engage the teacher in 
reflecting on the goal of the lesson.

SHARON: So, let’s talk about yesterday’s lesson. You 
were having students compare mixed numbers using 
fraction tiles.

Teacher: Yes, there was a lot going on in the textbook, 
so I decided to just focus on having students represent 
the numbers using the tiles.

In this beginning excerpt, Sharon perhaps misses an 
opportunity to press the teacher about the intentional use 
of manipulatives and tie back to MTPs and MTTs related 
to lesson design and student understanding. Where she 
could have asked a question such as, “Why did you feel the 
tiles were the best representation to focus on?” to probe 
the teacher further, Sharon moves right along in the next 
series of turns to a new topic. 

SHARON: It’s so important to make those adjust-
ments to help students be successful in understanding 
the content. So, something I noticed during the lesson 
is that you often tried to get students to explain their 
thinking, and sometimes, in the moment, it can be 
tricky to come up with just the right questions. You 
would ask students things like, “How do you know?” 
or “Why do you think that?” What did you notice 
about how students responded to these questions? 

Teacher: Yeah, I think sometimes they have a hard 
time putting the math into words.

SHARON: I could tell it was something you were 
being really intentional about trying to do during 
the lesson though, which is great. So, the types of 
questions you were posing fall into a category of 
“Encouraging Reflection and Justification Questions,” 
and can be really nice follow ups to ask after posing  
an anchor question to get students thinking. And  
you feel pretty comfortable using those types of  
justification questions?

Teacher: I think they come pretty naturally to  
me, yeah.

Sharon misses a chance here to help the teacher focus on 
how these question types can elicit evidence of student 
thinking, which could have helped the teacher connect 
these “teacher moves” back to impact on student learning. 
Without anchoring the practice of questioning back to 
the lesson itself and the evidence of student thinking the 
teacher observed during the lesson, it may be unclear to 
the teacher why Sharon is so focused on questioning.

Prior to the coaching session, Sharon had expressed to me 
that this was her personal goal for the coaching session, 
explaining, “I was going to obviously see if there was 
something she wanted first. I didn’t really hear anything 
come out [during a scheduling conversation], so I jumped 
in with the [math] talk” (Sharon, Pre-Interview, Session 2). 
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Rather than helping the teacher to reflect on what she is 
already doing to help students who struggle to put “the 
math into words,” Sharon continues sharing information 
about question types that she brought with her to the 
debrief meeting, sticking to her agenda rather than focusing 
on the aspects of the lesson the teacher appeared interest-
ed in discussing. A shift in balance happens at this point, 
and the coach begins to dominate the remainder of the 
conversation.

SHARON: So, there are other question types as well, 
ones that might be a little more challenging to think 
of in the moment, but that are equally important to 
helping students learn how to explain their reasoning 
and make connections in math. So, I was thinking 
that, if you were to use the probing questions you 
are already good at in conjunction with some of the 
other question types, it could have a powerful impact 
on students in your classroom. For example, if I lead 
off with a question like, “What do you notice about 
the size of the pieces and the denominator in each of 
those examples?” and then follow up with probing 
questions as students explain, it could help them make 
those mathematical connections that we are aiming 
for when we use the manipulatives.

SHARON: Okay.

Coach: So that question is an example of the type, 
“Making the Mathematics Visible,” where our goal 
is to help students see mathematical structures and 
make connections between the physical representation 
and the abstract. It might also be that students are not 
sure what the proper language and terminology is to 
talk about their thinking, so you could also include 
questions that help to draw that information out from 
the group. “What is the top part of a fraction called? 
The bottom part? What do these parts of the fraction 
mean?” those sort of questions can help remind  
students of the vocabulary and concepts that are 
embedded in this problem.

As the vignette continues beyond these turns, Sharon  
continues to provide information to the teacher, without 
providing time for the teacher to process or to connect  
to examples from her current practice. The teacher’s 
responses become more brief and non-committal (“Got 
it,” “Makes sense,” “Okay.”) and it is evident that the focus 
of the conversation has shifted completely away from  
the lesson and the teacher’s initial conversation about 

manipulative use. As Sharon continues, it is unclear to 
what extent the information being shared is helpful or 
being internalized by the teacher because she is no longer 
engaged in the dialogue. 

Vignette 2 provides an example of a small subset of data 
points in my study where coaching can become unbal-
anced and unresponsive in nature (Sailors & Price, 2015; 
Ippolito, 2010). It illustrates the importance of not only 
utilizing coaching moves that focus around MTPs and 
MTTs, but also the importance of being responsive to both 
the goals of the teacher during the conversation, as well 
as the direction of the conversation itself. Whether it was 
a lack of noticing on the part of the coach or relying on a 
list of pre-prepared questions to guide the conversation, 
when coaches failed to do this, often the conversation 
became one sided in my data, with the coach doing the 
majority of the talking. This is not dissimilar to Jackson’s 
(2018) principles for an effective teaching mindset, which 
includes starting where students are in their current 
understanding, as well as the adage that teachers should 
“never work harder than your students.” Similarly, coach-
ing conversations can be less productive when the coach 
does all of the work during the conversation and fails 
to meet teachers where they are in their current under-
standing of effective teaching practices. If Sharon had 
abandoned her agenda, and instead probed the teacher to 
reflect on the intentional decision to use fraction tiles,  
she could have engaged in a rich discussion about math-
ematical goals and problem design. This discussion could 
have helped the teacher begin to develop an intentional 
noticing of why these decisions are so important to fos-
tering students’ mathematical understanding. Instead, the 
vignette presents another missed opportunity for a coach 
to engage in productive conversation about mathematics 
focal areas with a teacher. 

Moving Toward Productive Coaching 
Conversations
In the first two vignettes, I illustrate examples of coaching 
conversations where coaches either engage in surface level 
discussion about MTTs and MTPs or fall into the trap of 
being more directive than responsive in their coaching. 
The final finding of my study suggests that coaches who 
actively listen and are engaged in what classroom teachers 
are saying (or not saying) can be more responsive in the 
moment. If coaches utilize coaching moves and follow up 
moves flexibly and strategically to press teachers to consider 
their practice in ways that lead to successful incorporation 
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of the MTPs, this can result in more productive coaching 
conversations. I categorized 33 of the 47 coaching conver-
sations as being more productive in engaging teachers in 
dialogue around the three mathematical focal areas. In all 
of these instances, the coach was able to guide the teacher’s 
focus toward the MTTs and MTPs more successfully, and 
in nearly all of these instances, coaches used follow up 
questions and probes to help teachers clarify and extend 
this thinking. The final vignette illustrates a third finding 
from my study, which is that when coaches facilitate the 
use of coaching moves in more productive ways and main-
tain balance in the conversation, they can help co-con-
struct meaning from these reflections on and in practice 
with the teacher (Schon, 1983). 

In Vignette 3, coach Amy is meeting to debrief a lesson on 
graphing with a 2nd grade teacher. The two often engage 
in coaching cycles together, and despite having a brief 
amount of time to meet, Amy uses a series of coaching 
moves aimed at helping the teacher reflect.

AMY: Alright, so we don’t have a lot of time, but 
what’s something that you feel like went really well?

Teacher: I’m glad that when the groups finally started 
working together, they were realizing and kind of 
picking things out of each other. Like, you would hear 
one person explain how, then the others would also 
attempt to explain to me how instead of just sitting 
back and having one person explain.

AMY: Right.

Teacher: Because that’s happened in the past, so I can 
tell that they’re starting to feel more comfortable and 
not just with the graphs, but also in using math talk 
and explaining things to me.

AMY: Good. Yeah, I know at one point they were 
struggling with making the graph, and at one point 
during the planning session, you had even talked 
about giving them a graph template. So, how do you 
feel about that now since you didn’t?

Teacher: Right. I’m glad I didn’t. Especially when we 
did the second table, because they did get it, and they 
just needed that little extra time, so I’m really glad that 
I didn’t. They’re getting there. So, I’m glad that I didn’t. 
I had them in my hand, remember?

AMY: I do. 

Amy intentionally poses questions that tie the planning 
session to the lesson enactment during the initial turns  
in the conversation, and these coaching moves help  
the teacher to consider her students’ mathematical  
understanding, one of the three focal areas. The teacher 
acknowledges the value of allowing students time to 
engage in “productive struggle,” and how she maintained  
a student-centered focus during the lesson (NCTM, 2014, 
2018). Rather than shifting focus after this initial remark 
from the teacher, Amy continues to press on with follow 
up probes and questions to help the teacher reflect more 
deeply about the specific MTTs she used to help the  
lesson go successfully. She purposefully restates event  
from the lesson for the teacher to reflect on, and then 
poses questions to help the teacher connect the outcomes 
back to specific aspects of planning and teaching tied to 
the focal areas.

AMY: So, what do you think you did, for the groups 
that were really successful in the end, what moves did 
you make that led to that success for them? Because it 
really is tough to make a graph on your own. But what 
did you do that helped them with that?

Teacher: I think when it came to deciding like what to 
put where or what the interval should be, I just asked 
them, “Well, what is the reason that you did this?” and 
had them explain that to me. I think when they were 
explaining it to me why they were having hard time, 
for example, “Well, we just have enough room to go  
to seventeen,” and then I explained to them, “Well,  
how high do you really need to make it?” After that,  
I didn’t have to tell them the answer. They kind of  
figured that out on their own just by answering  
those questions. 

AMY: I actually noticed that throughout the lesson, as 
you worked with the different tables you were kind of 
probing and questioning and trying to get them there 
without taking over their thinking.

Teacher: Right.

AMY: Is that purposeful on your part that you?

Teacher: Yes, I’ve been trying really hard to do that as 
a teacher, when they are at a loss for words, without 
just like flat out telling them, “Okay, do this next.”

The remainder of the coaching conversation continues  
in a similar manner, with Amy probing the teacher about 
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specific elements of the lesson that draw the sometimes 
unconscious decisions of the teacher out to the forefront, 
and by actively listening and responding to the reflections 
of the classroom teacher to guide the direction of the  
conversation (Gibbons et al., 2017; Ippolito, 2010;  
Schulte, 2020). 

Vignette 3 provides a counterpoint that illustrates when 
discussion about mathematics is focused, connected 
directly to the mathematical focal areas, it can begin to 
help teachers identify the specific teacher actions that lead 
to successful mathematics lessons. Amy’s purposeful and 
flexible use of initial and follow up coaching moves in this 
vignette allow the teacher to begin to notice the aspects 
of her planning and teaching that led in this instance to 
productive struggle, high student engagement, student 
discourse, and the successful implementation of a lesson 
that meet her mathematical learning goals. By highlighting 
these MTPs in a reflective coaching conversation,  
mathematics coaches can help teachers to develop this  
sort of noticing of the aspects of planning and teaching 
that will facilitate them in becoming more intentional 
about the continued incorporation of the MTPs in their 
future practice.

Discussion and  
Potential Implications

In this study, I found that the types of coaching moves 
used by coaches, whether those moves are worded in ways 
that specifically connect to the three MTP focal areas, and 
the extent to which coaches are responsive to teachers 
during coaching conversations can influence the overall 
“productivity” of the coaching conversation. Conversations 
where coaches use a range of moves and are explicit  
in connecting those coaching moves to MTPs and MTTs, 
often help teachers attend to these features of reform- 
oriented teaching practices better than those moves that 
are not. Similarly, when coaches are responsive to the  
comments of teachers, they are sometimes better able to 
guide the conversation toward MTPs and MTTs, and help 
teachers see how to regularly plan with the focal areas in 
mind in their practice. As we begin to better understand 
how what coaches say and do during these conversations 
influences what teachers attend (or fail) to in their prac-
tice, we can continue to improve the potential impact of 
this professional development model.

Much in the way that teaching is a complex process 
(Cochran-Smith & Lytle, 1990), instructional coaching  
is complex (Ellingson, et al., 2017; Killion & Harrison,  
2018; Knapp, 2017). One idea that came out of this study 
is that, alone, coaching moves may be neither inherently 
productive or unproductive, it is how they play out within 
the conversation, and how each of the actors (the coach 
and the teacher) reacts to these moves, that determines 
their impact on the conversation direction. Figure 6  
illustrates the patterns of coaching moves over the course 
of a coaching conversation that led to more or less produc-
tive talk around the mathematical focal areas in this study. 
In my larger study (Jakopovic, 2017), I categorized coach-
ing conversations along a range of less to more productive 
and found that where the conversation goes after the initial 
coaching move sometimes matters more than the initial 
coaching move itself. When coaches fail to listen to where 
the teacher is in their thinking and in the reflection process, 
they may miss opportunities to engage them productively. 

The idea that the moves themselves are not the only  
determining factor in the success of coaching conversations 
suggests that coaches may need to develop certain skills 
that can help them to enact these conversations productive-
ly. Coaches must learn to craft coaching moves that high-
light the MTPs and MTTs they are trying to help teachers 
attend to and reflect on. They must also recognize when 
follow up moves are needed to go beyond surface level 
conversations and help teachers engage in reflective talk 
about their teaching practice, as well as to keep the conver-
sation teacher-centered and retain a balanced dialogue.

To do this effectively, coaches must come into the conver-
sation with classroom teachers with specific mathematics 
and pedagogical goals in mind (Desimone & Pak, 2017; 
Russell et al., 2017). These goals may be co-constructed with 
the classroom teacher prior to the coaching conversation 
or designed by the coach depending on the experience 
level of the teacher in working with MTTs and MTPs as 
effective teaching strategies in mathematics (Gibbons et 
al., 2017). From there, the coach must be prepared to 
engage teachers in “deep conversations” about mathematics 
teaching and students’ mathematical ideas (Russell et al., 
2017) that are clearly focused around these goals 
(Desimone & Pak, 2017). As the literature suggests, this 
requires the planning of carefully phrased questions to 
ensure the coherence of the dialogue between coach and 
teacher (Gibbons et al., 2017). It also requires the coach to 
employ active listening skills to determine whether teachers 
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are attending to the mathematics focal areas these ques-
tions are tied to or not, so that they may utilize follow up 
probes and coaching moves to press for deeper talk about 
ambitious teaching practices and student thinking. For 
example, in the coaching conversation illustrated by 
Vignette 3, Amy asks the teacher specifically about her 
decision to have students create their own graphs without 
a template, then uses a series of follow up probing ques-
tions that allow the teacher reflect on her goal of having 
students create their own graphs. This facilitates the teach-
er thinking about the benefits of engaging students in pro-
ductive struggle, one of the MTPs tied to the focal area 
“Mathematical Goals” in my framework, and one of her 
mathematics and pedagogical goals for the lesson. 

Researchers and instructional coaching experts alike 
describe this “responsive coaching” as critically important 
to promoting active participation on the part of teachers  
in this work (Campbell et al., 2013; Gibbons et al., 2017; 
Ippolito, 2010; Knight, 2017). When coaches are responsive,  
they begin to cycle on the right side of the diagram in 
Figure 5, as the coach and teacher begin to dig more 
deeply into an idea through continued focus on one of 
the mathematical focal areas. This requires preparation 
and practice on the part of the coach, both in terms of 
planning for and engaging in focused, coherent, and deep 
mathematical conversations with teachers. In Vignette 2, 
when Sharon began directing the conversation, she did 
not notice that the teacher was no longer actively engaged 
in co-constructing the conversation. Contrastingly, in 
Vignette 3 Amy posed follow up questions, such as, “So 

what do you think you did…that led to that success for 
them?” and provided specific examples of her own noticing  
of teaching moves that fostered productive struggle (e.g.  
“I actually noticed…you were kind of probing and  
questioning and trying to get them there without taking 
over their thinking.”). Engaging in responsive coaching 
that keeps the teacher actively engaged can help them 
learn what features of their practice to attend to in order  
to engage in ambitious mathematics teaching. Coaches  
can pose follow up questions, offer suggestions, or share 
their own wonderings about students’ mathematical think-
ing as opportunities to take the conversation deeper with 
teachers.

When coaches use productive moves like this to maintain a 
focus on the MTPs and work toward a balanced, respon-
sive conversation with classroom teachers, they can begin 
to shift the mindset and focus of classroom teachers about 
planning and enacting mathematics lessons over time. In 
their research, Sherin and van Es (2009) found that teachers 
often focus their attention on a range of lesson elements 
during the complex act of teaching, such as student behaviors 
and engagement. In my study, when coaches consistently 
use focused, productive coaching moves, and maintain a 
responsive stance in their conversations with teachers, I 
found they can also help teachers to shift their professional 
noticing toward the MTPs and reform-oriented teaching 
practices. Van Es et al. (2017) describe these shifts as help-
ing teachers learn to attend to student thinking and learn-
ing in ways that can transcend planning for or reflecting 
on a single lesson. If a potential goal of coaching is to help 

FIGURE 6.  
Potential patterns of coaching interactions between coaches and teachers.
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teachers develop a mindset for planning and reflecting in 
and on practice, rather than treating daily instruction as a 
series of isolated actions, it is important to better under-
stand the potential impact coaches can have on teacher 
noticing beyond the scope of the current study. 

The findings of this study suggest that the ways in which 
mathematics coaches engage with teachers during coaching  
conversations can lead to more or less development of 
teacher noticing of the aspects of mathematical goal  
setting, lesson planning, and examining student thinking 
in ways that can engage them in using reform oriented 
teaching practices (Ball et al., 2008; NCTM, 2014). In  
particular, there are specific skills coaches can develop in 
their practice that may positively affect this work with 
teachers, including:

•   Developing effective skills in fostering two-way  
communication;

•   Developing teachers’ professional vision and noticing 
of reform-oriented teaching practices;

•   Developing the coach’s own professional vision and 
noticing of the teacher as a learner;

•   Understanding and developing productive patterns 
of coaching moves and a responsive practice; and

•   Developing a range of follow up coaching moves to 
increase teacher noticing of and use of MTPs.

To help coaches develop these skills and practices, the  
following suggestions stem from the findings of this study:

•   Co-construct a mathematical goal for the lesson and  
a pedagogical goal for the coaching cycle with the  
classroom teacher prior to meeting;

•   Pre-plan carefully constructed questions that attend 
to the coaching cycle goals and are coherent;

•   Be flexible in the use of these questions and prompts 
during the conversation to ensure the teacher is an 
active and engaged participant in the coaching and  
planning process;

•   Employ active listening skills while engaging in  
conversations with teachers and be prepared to uti-
lize follow up coaching moves to help “deepen” the 
focus on the mathematics and student thinking;

•   Brainstorm possible probes ahead of time to help 
pivot in the moment during dialogue with teachers;

•   Be aware of the balance between being responsive to 
the needs of the teacher and being directive about 

the need to employ ambitious and equitable teaching 
practices for all mathematics learners;

•   And, be consistent in the use of focused coaching  
moves as a way to help teachers learn what is worth 
attending to in order to develop ambitious mathe-
matics teaching practices.

Coaches can engage with a number of resources, such as 
the toolkits provided by McGatha et al. (2018) to assist 
with goal setting and planning of intentional coaching 
moves and questions prior to meeting with classroom 
teachers to help engage in productive conversations that 
center on the mathematics focal areas defined in this  
study. By planning and enacting coaching cycles that keep 
elements of effective coaching practice in mind (Desimone 
& Pak, 2017), and through deep conversations with  
classroom teachers (Gibbons et al., 2017), mathematics 
coaches can help teachers develop noticing of the features 
of their teaching practice that can engage learners in  
learning conceptually rich mathematics. 

In this study, examining coaching moves used during 
planning and reflective conversations with teachers helped 
generate a framework for examining how mathematics 
coaching moves can be “productive” in engaging teachers 
around MTPs. In some instances, coaches guided  
conversations that focused around many layers of  
reform based teaching practice, including discussion  
of mathematical goals, designing meaningful problems, 
and anticipating and analyzing students’ mathematical 
thinking. Productive coaching moves that were found  
to rely not only on the phrasing and patterns of  
interactions on the part of the coach, but also those  
of the classroom teacher.

Limitations and  
Future Directions

This study was designed as a case study, examining  
individual instances of coaches having conversations with 
teachers to plan and reflect around MTPs and MTTs.  
As such, additional research is needed to further test and 
develop the definitions and theories presented here. The 
small sample size of coaches from a single school district, 
as well as the limited ability to observe coaches working 
with the same classroom teachers for multiple cycles, are 
limitations of the current study that should be tested with 
additional and more robust studies to inform and better 
shape the arguments presented herein. In particular, the 
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goal of this study was to develop a framework for examin-
ing coaching conversations, however additional research 
needs to further test the reliability of the framework with 
larger sample sizes and using diversified participant pools. 
The boundary of this case study was the planning and 
debriefing conversations themselves, which presents 
another limitation of this work. Future research needs to 
be done that examines the connection between these con-
versations and the corresponding enacted lessons to see if 
teacher noticing and reflection translates to instructional 
practice. Additionally, understanding how coaches make 
both planned and in the moment decisions when engaging 
in deep conversations is an aspect of mathematics coach-
ing that needs to be better understood.

Although existing studies have attempted to quantify 
coaching effectiveness, less work has illustrated what 
coaches actually say and do to make this happen or not). 

This study suggests that the research of Sherin and van Es 
(2009) of developing the professional noticing of teachers 
in ways that shift their professional vision toward enacting 
and reflecting on MTPs in their practice could be worth-
while to further pursue in future studies  
on mathematics coaching. This enactment of coaching 
conversations is not unlike the orchestration of productive 
mathematics conversations with students (Smith & Stein, 
2011). Having these sorts of discussions requires planning 
on the part of the teacher. Similarly, mathematics coaches 
may need to anticipate and plan purposeful questions to 
move their conversations with teachers forward as well.  
By analyzing examples of lived coaching conversations  
and providing evidence to the mathematics educational 
community, it is the hope that coaches will have tools and 
resources to better visualize and enact the elements of 
effective mathematics coaching practice presented by the 
professional literature. ✪ 
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APPENDIX A
Examples of More/Less Productive Coaching Moves Around the Focal Areas

Mathematical  
Focal Areas

Examples of Productive  
Coaching Moves (Based on  
the Professional Literature)

Examples of Coded Excerpts from the Data of Coach  
Move & Teacher Response

Mathematical  
Goals

•  Posing questions around  
mathematical goals

•  Offering ideas and sugges-
tions around mathematical 
goals

•  Prompting use of data/ 
student work analysis to 
inform mathematical goals

More Productive:
Coach: Specifically, what is your objective for this lesson? When you 
get done, what do you really want to know?

Teacher: I want to know if they can look at a ten frame,  
recognize the numbers and write that number, and then if they know 
the teen numbers in order. Because I know they know one through 
ten in order.

More Productive:
Teacher: I had him do it on the board and he wrote 39 and this box 
equals 62. And he said, “Well, I was looking and knew 9 plus some-
thing couldn’t be 2, so I knew it had to be 12. So I put the 10 up 
here, and then I knew 9 plus 3 was 12.

Coach: So what you said, I was just thinking, this seems like a great 
moment where, how do we get this to transfer to some other kids? …
Do we say something like, ‘Can someone explain to me again how he 
did this?”

Teacher: Like have someone else explain it? I like that because I 
keep telling the class to pay attention, We’re learning from our friends 
right now. Watch all the different ways to solve these problems.” …but 
like everyone is just sitting there waiting.

Coach: I think this is such a big moment, you need to spread it.

Teacher: Yeah, I think that if someone else explains it, it will help me 
check for comprehension too.

Less Productive:
Coach: I know we didn’t get as far as we wanted…with show me ten 
more, ten less…I mean there were some that obviously were stumped 
but then it was good that they all seemed [eventually]  
to catch on.

Teacher: So yeah, I thought that was good. Overall I thought it  
was alright.

Less Productive:
Coach: So, my first question is, how do you think it went with them 
coming up to [describe] the circle and with the [descriptive] writing?

Teacher: I think that the circle thing was fine. I think maybe  
in retrospect maybe just choosing just a couple and then  
having the rest… they all wanted to go reach and touch it [the  
circular objects]…

Coach follow up: I was pleasantly surprised with the writing though. 

Teacher: Mm hmm. They did pretty good with that. The ones that I 
figured would be able to handle it, handled it really well. And the other 
ones were trying to copy, which isn’t out of the ordinary for any of our 
writing. 

Coach: For kindergarten. And that’s why I purposefully wrote two of 
them up there because I knew some of them weren’t going to be able 
to do it.

Teacher: Right.
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Mathematical  
Focal Areas

Examples of Productive  
Coaching Moves (Based on  
the Professional Literature)

Examples of Coded Excerpts from the Data of Coach  
Move & Teacher Response

Mathematical 
Problem Design

•  Posing questions around  
mathematical problem 
design

•  Offering ideas and sugges-
tions around mathematical  
problem design

•  Prompting use of data/ 
student work analysis to 
inform problem design

More Productive:
Coach: So what are you thinking of doing…have you already looked at 
it and decided which activities you feel are most beneficial?

Teacher: What I would really like to do, I know it gives the whole tem-
plate here, but what I’d really like to do is have the kids kind of create 
their own.

More Productive:
Coach: Alright. So talk me through, what are your thoughts for tomor-
row on line graphs?

Teacher: With line graphs, talking, just kind of starting off showing 
them this, um, this table of data. And then talking about what  
patterns they notice and what this could possibly be a table for and 
so building that knowledge of why we have, why we would take this 
table. I mean is this something that we will be talking, what would that 
even be for? And then extending down to line graphs, and then talking 
about scales and intervals… we’re going to make a quick diagram of 
what scales are, of what intervals are, and then just going into this 
section talking about how we can relate them to ordered pairs. And 
a big piece that I want to talk about is this, the break in the scale. 
Because that’s something that’s, I think a lot of students might not 
key into if not explicitly mentioned. 

Coach follow up: Okay so that was another question I was going to 
ask. Any other misconceptions that students might have here other 
than that disruption of the scale? Anything else that you’re…? 

Teacher: Well something, and this is, it’s not the same interval both 
ways. I mean this, we’re going up by two every time and this I’m going 
by one in time and it’s, I think that’s something that they’re really 
going to have just some struggles with is knowing which one I plot on 
my x-axis and which one I plot  
on my y-axis. 

Coach follow up: But, would this be an opportunity then to talk  
to them about, as long as you keep this on the x or y-axis, it would be 
okay…

Less Productive:
Coach: You talked about baskets…so at each basket would there 
be the same objects? …So everyone in that group is measuring the 
same object?

Teacher: I was thinking of different objects in each basket, but what 
do you think? …I mean, what would be the best organized, easy man-
agement piece for the kids?

Less Productive:
Coach:So you had a lot of the questions that really um, built the 
background, reviewed the vocabulary, those kind of things. What, what 
questions did you feel really got at the mathematics, I guess?

Teacher: Um, when they were figuring out how to label it, I guess. One 
person knew you had to start at zero fourths, and then I think that’s 
when everyone was like, “Oh yeah!” [Coach moves on to another 
topic]
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Mathematical  
Focal Areas

Examples of Productive  
Coaching Moves (Based on  
the Professional Literature)

Examples of Coded Excerpts from the Data of Coach  
Move & Teacher Response

Examining 
Student 
Mathematical 
Knowledge  
and Ideas 

•   Posing questions around 
students’ mathematical  
knowledge or ideas

•   Offering ideas and sug-
gestions around students’ 
mathematical knowledge 
or ideas

•   Prompting use of data/
student work to analyze 
students’ mathematical 
knowledge or ideas

More Productive:
Coach: “How might did it grow?” That was the question they came 
up with and they…counted every inch and said it grew 17 inches 
because they weren’t thinking of it as linear growth. Did you notice?

Teacher: I thought about that during the lesson too, because you’re 
exactly right. What we’ve done so far with graphs has been…things 
you can just add up.

More Productive:
Coach: So what if we start out by just saying a question of, how 
much paint do you think you’re going to have?

Teacher: Well almost two ounces, because four-fifths is close to 
another one whole. 

Coach follow up: Mm hmm. So two and two, about four. So do you 
think your kids, some of your students will come to that idea? If you 
just ask the question? 

Teacher: Yes. I think a couple of my really high students will, but I 
don’t think a lot of them. I think if I say it, well four-fifths, is that 
going to be closer to zero or to another whole? I think a lot of them 
will be able to say oh well if I shade it, it’s almost another whole. I 
don’t know. Maybe they would get that.

Less Productive:
Coach: So do you think your average kid knows if…they have an 
answer that’s reasonable, that makes sense or not?

Teacher: No. I’d say no.

Less Productive:
Coach: As you reflect [on the lesson], what surprised you?

Teacher: One of the things that surprised me was when I saw some 
of the kids take their fingers and mimic the tile size to estimate with-
out actually measuring first – to mimic the size of the tile as a way of  
measuring. Also, I was pleasantly surprised that the estimates for 
the most part were very reasonable.

Coach follow up: What do you think came easily for the students and 
what was mathematically difficult and why? [disconnected probe]

Teacher: Easily, I think was measuring it with the tiles. They did a 
great job putting them bumper to bumper. What was hard is they 
wanted to jump ahead without estimating. I had to step in and  
strongly encourage the students to estimate before measuring. I 
need to do a reteach lesson on estimating. There were some who 
were stressed about being wrong, I had to give them a pep talk to 
estimate.



28

NCSM JOURNAL •  FALL/WINTER 2020

Mathematical  
Focal Areas

Examples of Productive  
Coaching Moves (Based on  
the Professional Literature)

Examples of Coded Excerpts from the Data of Coach  
Move & Teacher Response

Setting 
Pedagogical 
Coaching Goals 

•   Posing questions around 
students’ mathematical  
knowledge or ideas

•   Offering ideas and sug-
gestions around students’ 
mathematical knowledge 
or ideas

•   Prompting use of data/
student work to analyze 
students’ mathematical 
knowledge or ideas

Coach: What would you think about, how would you think about if we 
added an objective kind of just for you?

Teacher: Sure.

Coach: Not really for the kids. So find, the objective for the kids is you 
know, vocabulary and introducing all that stuff, but probably an objec-
tive for you would be looking at this as, “Hey this is where my kids 
are, this is a formative assessment, and these are some things…” 
And I can sit with you after they’re done.

Teacher: Yeah, I think that’s what I need help with, because I can see 
the answers, I can see they missed so many problems but knowing 
what to do with them as a class. Like individually it’s a little easier, 
but it’s okay, my whole class did…what are my? What am I going to do 
because of that?
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APPENDIX B
Unfocused/Surface Level Coaching Conversations

Coaching 
Session

Coach Moves 
& Teacher 
Responses

M 1 M 2 M 3 M4 M 5 M 6 M 7

Moves/
Responses 

Phrased 
around Focal 

Areas

Planning 
14

Coach Move a
Q RMG Q SPD SPS QPS QAS 5/7

Teacher 
Response b

PI PI SR SR/G G OL CD 4/7

Debrief 14 Coach Move QPD+ QES QPD QES QAS 5/5

Teacher 
Response

PI, EE EE G CD __ 3/5

Planning 
15

Coach Move
Q QAS RG QAS SPS, I 2/5

Teacher 
Response

B b bG EC, T G G SC/G 1/5

Debrief 15 Coach Move Q I QAS SES SPS SPS 2/6

Teacher 
Response

G __ G G EC G 1/6

Planning 9 Coach Move QBS Q QMG SPD+ QPD 4/5

Teacher 
Response

G PI FE- G G 2/5

Debrief 9 Coach Move RMG SET SPD SET 2/4

Teacher 
Response

SR SC/G PI /G T 1/4

Planning 8 Coach Move QG SPD QPS I 2/4

Teacher 
Response

AQ AQ PI/G T 2/4

Planning 4 Coach Move QPD QG SPS QPS 3/4

Teacher 
Response

OL UN OL OL 0/4

a Coaching Moves: I = Interruptions; Q = Generic questions; QAS = Questions to anticipate student thinking; QBS = Questions 
about student background knowledge; QES = Questions about examples of student thinking; QG = Questions about teaching 
goals; RG= Restating teaching goals; QMG = Questions about mathematical goals; QPD = Questions about problem design;  
QPS = Questions about organization and set up; RMG = Restating mathematical goals; SES = Sharing examples of student thinking; 
SET = Sharing examples of teaching moves/collected data; SPD = Suggestions about problem design; SPS = Suggestions about 
organization and set up
b Teacher Responses: AQ = Productive mathematical questions; CD = Choosing and developing definitions; EC = Evaluating the 
plausibility of students’ claims; SC= Anticipating student claims; EE = Giving/evaluating mathematical explanations; FE = Finding 
examples to make a mathematical point; G = Generic comments; LR = Linking representations to underlying ideas/representations; 
OL = Considering organization and logistics; PI = Presenting mathematical ideas; SR = Selecting representations for particular 
purposes; T = Tangents; UN = Using/critiquing mathematical notation and language

Note : + Includes follow up question or example from coach
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APPENDIX C
Unbalanced/Non-Responsive Coaching Conversations

Coaching 
Session

Coach Moves 
& Teacher 
Responses

M 1 M 2 M 3 M4 M 5 M 6 M 7 M 8 M 9

Moves/
Responses 

Phrased 
around Focal 

Areas

Planning 7
Coach Move a

QBS QBS+ Q
SMG 
SPD+

QPS RMG SPD SPD SPD 7/9

Teacher 
Response b

SC, PI SC OL G PI LR AQ
PI, 
OL

OL 5/9

Debrief 7 Coach Move SES QPS QPD SET I SET SES QES QMG 8/8

Teacher 
Response

G OL SC LR  AQ SC SC LR 6/8

Debrief 10 Coach Move QES QMG QAS+ QES+ QPD+ Q QBS QES 7/8

Teacher 
Response

EE G SC LR G OL G, PI SC  4/8

Planning 18 Coach Move QMG Q QAS QBS QAS QPS 5/6

Teacher 
Response

SR, PI OL G LR SC OL    3/6

Debrief 18 Coach Move Q RMG QMG+ QPD SES Q SPD+ SES 6/8

Teacher 
Response

SC SC G PI PI CD G G  4/8

Planning 
19

Coach Move
QBS QAS QPS QPS SPD QPS QAS I QPD 8/8

Teacher 
Response

CT, 
RR

SC EE
AA, 
OL

G OL G  __ UN 3/8

Note: See Appendix B for key
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Making the "Cut":  
One District's Strategy for Algebra Placement

 
Neal Grandgenett, Ph.D., University of Nebraska at Omaha

Roberta Jackson, Ed.D., Westside Community Schools, Omaha, Nebraska

Abstract

Some of the most discussed issues in mathematics education 
today involve Algebra and its instruction . These issues 
include the optimal timeline for when students first take 
a formal algebra course, the related selection process for 
getting into that first course and what algebra instruction 
should generally look like throughout the curriculum . 
Algebra is being recognized as a key “gate-keeper” course 
for high school and college success and has even been called 
an emerging “civil rights issue” by some researchers and 
authors . When to place students into an algebra class and 
how to ensure that a student is ready for Algebra are both 
critical curriculum decisions for a district . In many districts, 
algebra placement is a process that may be undergoing 
considerable revision along with how algebra is integrated 
across the curriculum . This article describes one district’s 
approach for evaluating and revising their placement strat-
egy for admitting students into their first middle school 
algebra course . 

"Not every child has an equal talent or an  

equal ability or equal motivation, but all  

children have the equal right to develop their 

talent, their ability and their motivation."

~  John Fitzgerald Kennedy, 1963

John Kennedy’s famous civil rights quote that “all  
children have the equal right to develop their talent, 
their ability, and their motivation” was made in a  
speech to the American people in a radio address on 

the morning of June 11, 1963. That was the morning that 
President Kennedy sent in the Alabama National Guard to 
open up the University of Alabama to two well-qualified 
black students. Access to a college education, for all qualified 
students was of course one of the most important civil rights 
issues of that day. In many ways, that civil rights issue is still 
with us in mathematics education and is often represented 
within the discussions of when students take Algebra and 
how they study it throughout their K12 coursework.

In mathematics education, the timeline for when students 
take Algebra, the related selection process, and what  
algebra instruction should look like throughout the K12 
curriculum are some of the most discussed issues in the 
profession today. For example, algebra instruction and 
placement have been strongly represented in the last  
several National Council of Teachers of Mathematics and 
National Council of Supervisors of Mathematics annual 
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conferences, with numerous sessions and presentations 
dedicated to algebra instruction. Another example of 
this professional dialogue is the new 2006 document by 
the National Council of Teachers of Mathematics, called 
“Curriculum Focal Points” which details topics of par-
ticularly important focus for pre-kindergarten to grade 8 
mathematics instruction. This document has algebra well 
identified as a focus area, with consistent references to 
“number operations and algebra” as focal points from first 
grade through fifth grade, and an emphasis on “algebra” 
itself as one of the key focal points in grades 6-8. Algebra  
is obviously continuing to become an ever more important 
topic in K12 mathematics instruction. 

The importance of algebra is also increasing as computer 
technology impacts the ways in which we have to teach 
mathematics (Heid, 2005; Hegedus & Kaput, 2004). 
Instructional tools such as graphing calculators, computer-
ized algebra programs and homework helping websites are 
allowing schools and teachers to more effectively provide 
the instructional depth to algebra that it deserves in its 
growing importance in the K12 mathematics curriculum 
(Heid & Edwards, 2001). In fact, professional associations 
such as the Association of Mathematics Teacher Educators 
are commonly mentioning algebra as an instructional area 
particularly compatible with new technologies of instruc-
tion (Association of Mathematics Teacher Educators, 2006).

In a direct reference to the civil right passions of the 
1960’s, algebra has even been called an emerging “civil 
rights issue” for the next decade (Checkley, 2006; Moses, 
2000; Moses, 1994). From a research perspective, an 
early understanding of algebra has been shown to be a 
key (and perhaps THE key) predictor for success in high 
school mathematics coursework and even entry into col-
lege (Burris, Heubert, Levin, 2004). A study by Horn and 
Nunez (2000) illustrates the importance for students in 
taking the advanced mathematics coursework that follows 
an early algebra placement. In their study, students of par-
ents who never attended college more than doubled their 
chances for enrolling in a four-year college when taking 
coursework past Algebra 2. A well-prepared student that 
gets into an “early algebra sequence”may well have a dis-
tinct academic advantage over a student who does not get 
into that sequence. In addition, a poorly prepared student 
who fails at an early algebra course, may well be doomed 
to struggling in mathematics or even discarding mathe-
matics as something that they are only minimally interest-
ed in learning (Schoenfeld, 2002).

Thus, how a school district selects students to enter a for-
mal algebra course and when that selection process occurs 
is becoming critically significant within a district’s math-
ematics program. With an awareness of just how import-
ant such an algebra selection process can be for students, 
the Westside Community Schools and the University of 
Nebraska at Omaha carefully examined Westside’s algebra 
selection process by reviewing past placement data, hold-
ing a series of collaborative discussions, and then modify-
ing the selection process to try to be as fair as possible to 
students within the context of limited district resources. 
This article describes an evidence-based investigation 
of Westside’s algebra placement process and the related 
changes that the district made in its placement procedures 
as a result of this inquiry. 

The Historical Context at Westside
First, it is important to get a sense of the Westside 
Community Schools. The district is an urban school dis-
trict of approximately 6,000 students, 1,400 of whom are 
not residents of the district, but rather attend through 
Nebraska’s school choice program. Eighty-six percent (86%) 
are white. Approximately 20% of the students qualify for 
free or reduced price lunch. The district has a K-12 curric-
ulum with ten elementary schools (grades K-6), one middle 
school (grades 7-8), and one high school (grades 9-12). 
The district has always prided itself on having a strong and 
vibrant mathematics program, which has been recognized 
within the context of several awards, including students 
qualifying for the National Math Counts competition for 
five consecutive years, several students achieving perfect 
scores on the American Mathematics Competition and 
a high number of student qualifiers in the state’s annual 
mathematics competitions. 

During 2001, the Westside Community Schools adopted 
a new mathematics curriculum at the elementary level 
in order to better challenge their elementary students in 
mathematical problem solving as well as other higher level 
mathematics skills. The curriculum blends basic skills 
development with conceptual understanding activities in 
a mix that has been shown to be a positive component of 
effective mathematics instruction in several districts across 
the country (Cavanagh, 2006). The Westside program was 
carefully planned and adopted with considerable input 
from teachers, parents and even students (Grandgenett, 
Jackson,Willits, 2004). The elementary program revisions 
also included the adoption of Everyday Mathematics 
instructional materials, which appeared to align well with 
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district desires to better challenge students. Elementary 
teachers also went through an extensive professional 
development program to help prepare them for a more 
challenging elementary curriculum. This professional 
development process also systematically included the early 
integration of algebra’s big ideas, such as variables, patterns 
and functions, and proportions and proportional reason-
ing as recommended by authors such as Greenes (2004).

Teachers and students have embraced this revised elementary 
curriculum. Along with better preparing students for 
mathematical problem solving, reasoning, and mathematical 
connections, the curriculum also carefully covers introduc-
tory algebra topics which are well integrated into all grade 
levels at the elementary level. For example, in the Everyday 
Mathematics curriculum, algebra-related topics appear in 
each elementary grade and are indexed within the instruc-
tional materials (Everyday Learning Corporation, 2002).

Like most school districts today that have worked hard to 
develop an effective elementary mathematics program, 
placement into a formal algebra or pre-algebra course 
(leading to Algebra) at the middle school level has now 
surfaced at Westside as an important focus area for further 
revisions within the K-12 mathematics program. The dis-
trict’s strong elementary preparation in algebra readiness 
has only increased a need to offer strong middle school 
coursework options for students. Thus, the early integration 
of algebra concepts at the elementary level has essentially 
encouraged a more systematic approach to algebra at the 
middle school. This need for a careful 
transition for algebra instruction is  
consistent with research that suggests 
that successful instructional efforts for 
algebra should be well paced and system-
atic across the curriculum (Noddings, 
2000; Steen, 1992).

In the National Research Council’s 2005 
report “How Students Learn,” a total o 
f 179 out of the 600 pages are dedicated 
to the learning of mathematics. Within 
this extensive discussion, Fuson, Kalchman, and Bransford 
(pgs. 217-256) reinforce that there are three important 
principles for teachers to follow in helping provide a foun-
dation for the learning of 1) teachers must engage student 
prior understandings; 2) teachers must help students build 
a deep foundation of factual knowledge, give students a 
conceptual framework, and help them to organize knowl-

edge; and 3) teachers need to help students take a metacog-
nitive approach in taking control of their own learning 
within challenging coursework.

Challenging coursework has always been a strong com-
ponent of Westside’s mathematics program and student 
selection for such coursework has always been an import-
ant district concern. Historically, in the Westside district, 
two assessments were used to identify students who were 
perceived as “ready” for a challenging Pre-algebra course 
in the middle school after an aggressive elementary school 
curriculum. Students who received a score above the estab-
lished cut scores were placed in Pre-algebra and others were 
placed in the “regular” 7th grade mathematics curriculum. 
This practice had a long history but no real documenta-
tion of the validity of the assessments or the predictive 
capability of the established cut scores. One of the primary 
assessments was even a “district-made” test that was ini-
tially constructed nearly 20 years ago by a group of middle 
school teachers and revised periodically over the years 
based upon the further input of later teachers.

The tests and the cut scores used for algebra placement 
had essentially not changed for more than a decade, but 
in recent years the proportion of students qualifying for 
Prealgebra had steadily increased. The following table 
shows the percentage of students that took the placement 
tests each year and the percent qualifying within the dis-
trict during the four years before changes were made in 
the selection process.

Although the tests and qualifying scores hadn't changed 
generally between 2001 and 2005 other things had. 
Historically, letters were sent to parents of students identi-
fied by sixth grade teachers as potential candidates for Pre-
algebra. These parents were invited to have their child take 
the screening tests at the middle school on a Saturday 
morning or designated weekday evening, a practice that 

Pre-algebra Testing

Year 6th Grade 
Enrollment

Number 
Taking Test

Percent 
Taking Test

Number 
Qualifying

Percent 
Qualifying

2001-2002 405 250 61.7% 137 33.8%

2002-2003 422 384 91.0% 248 58.8%

2003-2004 468 420 89.7% 283 60.5%

2004-2005 452 390 86.3% 258 57.1%
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was eventually found to penalize students whose parents 
were not aware of, or initially interested in, providing this 
opportunity for their children. Procedures were then 
changed in the spring of 2002. Middle school teachers and 
counselors continued to administer the tests, but the tests 
were given during the school day at each elementary school 
and all students were encouraged to take the tests. As men-
tioned previously, the elementary curriculum had also 
changed during this period. The new curriculum placed 
greater emphasis on problem solving, reasoning, mathe-
matical connections and had students apply their mathe-
matical understanding to a greater extent than the previ-
ous curriculum. The curriculum also systematically intro-
duced the “big ideas” of algebra at the lower grade levels. 
Standardized test scores in mathematics went up after the 
adoption of the new curriculum and teachers believed 
that the new curriculum also may have positively impact-
ed students’ performance on the Pre-algebra screening test. 

As the numbers of students placed in Pre-algebra 
increased, middle school teachers recognized that the stu-
dents arriving in these classes were representing a wider 
range of backgrounds and also observed that some stu-
dents within this increased pool of students appeared to be 
struggling more than in the past. Two additional concerns 
led administrators to the conclusion that the placement 
tests and cut scores needed to be carefully examined. First, 
the validity of the tests themselves was in question. One 
test was a basic teacher-developed computational mathe-
matics test, which had been refined over time, but without 
any formal reliability and validity testing. The other test 
was the Orleans Hanna, a commercially published assess-
ment of algebra readiness (Harcourt Brace and Company, 
1998). However this more established test was not being 
used in connection with student grades as the test publish-
er prescribed. Secondly, there was no documentation of 
the formal procedures used to set passing scores on either 
of the assessments. There essentially was no evidence that 
the tests, or the established cut scores, were effective pre-
dictors of student success in Pre-algebra. Thus, the district 
felt it was time to carefully examine and better formalize 
the algebra placement process.

Looking at the Situation Statistically  
To look at the algebra placement situation statistically and 
to better examine the algebra placement process, Westside 
partnered with the University of Nebraska at Omaha, to 
review the existing data related to the district's seventh 
grade mathematics placement process and compare the 

statistical power of the historical cutoff procedure with an 
alternate procedure thought to be more consistent with 
the new mathematics program. These two contrasting 
selection procedures included 1) the current use of the 
district constructed mathematics survey test (called the 
Westside Survey Test) and the commercially prepared 
Orleans Hanna Test, and 2) a potential alternate proce-
dure using student grades and the Orleans Hanna Test. 
The alternate procedure using grades in combination with 
Orleans-Hanna scores, was also an assessment strategy 
recommended by the publisher of the Orleans-Hanna Test. 
In this context, grades were changed to a numerical score 
(again following Orleans-Hanna), using a scale of 0-12 
for each grade assigned from F (assigned 0 points) to A+ 
(assigned 12 points). A total of 373 past student records 
were available to help investigate the relative statistical 
power of these two procedures. 

As a first step in the statistical investigation, correlations 
were conducted to examine the overall relationships of 
various fifth grade and sixth grade mathematics variables 
(i.e., scores on mathematics assessments administered 
in fifth or sixth grade) with seventh grade mathematics 
achievement as represented by grades (see table). The 

district also had a practical desire to have the qualifying 
procedure include a written test to aid in parent discus-
sions. Another desire by the district was to somewhat 
emphasize the 6th grade scores since these scores would be 

SAMPLE CORRELATIONS (6th GRADE) r

Total 6th Grade Score 0.62

Mathematics Grade 0.60

Reading Grade 0.56

*Grades and Orleans Hanna Test Combined 0.55

Social Studies Grade 0.53

*Survey Test and Orleans Hanna Test Combined 0.43

Survey Mathematics Test 0.42

Orleans Hanna Raw Score 0.40

Science Grade 0.37

SAMPLE CORRELATIONS (5th GRADE) r

Gr 5 SAT9 Total (Complete) Battery 0.45

Gr 5 SAT9 Total Math 0.42

Gr 5 SAT9 Math Proc 0.40
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more closely associated in time to the seventh grade year. 
In examining the correlations, it appeared that the poten-
tial alternate selection procedure of combining semester 
“report card grades” with the Orleans Hanna Test was a 
viable alternative to the earlier procedure. 

 Multiple regression procedures were then used to com-
pare the relative strengths of the two data models: the 
new model (Grades + Orleans Hanna) with the old model 
(Survey Test + Orleans Hanna) in their predictive rela-
tionships to student grades in seventh grade mathematics. 
The new model of combining grades and the Orleans 
Hanna scores was found to be statistically stronger when 
considering its effectiveness for achievement predictions 
within the available sample of 373 past student records. 
The new model accounted for 38% of the variance in 
scores, approximately double that of the old model, which 
accounted for only 19% of the variance. Actually, these 
findings are quite consistent with research that suggests 
that combinations of coursework grades and testing can 
be useful in predicting future mathematics performance 
(Burris, Heubert, Levin, 2004; Fenton, 2002).

Again using the historical data, the relative effectiveness of 
the two cutoff score strategies were then examined by con-
sidering how many "true predictions" and "false positives" 
the different cutoff score procedures represented while 
looking at the historical distribution of the 373 scores. For 
purposes of this comparison process, the following opera-
tional definitions were used:

True Prediction: This term referred to the situation 
where a student made the cutoff score and then was 
successful in seventh grade mathematics.

False Positive: This term referred to the situation 
where a student made the cutoff score, but was then 
unsuccessful in seventh grade math. 

Successful in seventh grade Math: A student was con-
sidered to be successful in seventh grade math if they 
received a grade of at least a "B" in their seventh grade 
math course.

As mentioned earlier, the current cutoff score procedure 
used a combination of tests that included the Orleans 
Hanna Test and a district created mathematics survey test. 
This traditional cutoff score process included the following 
criteria identified in district communications to parents: 

"Students who are recommended for enrollment in the 
Pre-algebra course demonstrate the knowledge to be 
successful in Pre-algebra by meeting one of two crite-
ria: 1) a score of 60% or higher on the Orleans-Hanna 
Algebra Prognosis Test and a score of 70% or higher 
on the Westside Mathematics Survey Test or 2) a com-
bined average score on the two tests of 67% or higher.”

This traditional cutoff score procedure predicted 63% of 
the sample's mathematics achievement (true prediction). 
About 11% of the sample was false positives (student 
made cutoff score but then struggled). It was also found by 
examining the 373 records that the two options within the 
criteria for qualifying (meeting the cut score on both tests 
or the mean of the two) statistically overlapped and were 
not both needed. All students either met both criteria or 
neither. 

The recommended new student selection model used the 
Orleans Hanna Test and student grades. This selection 
process included a procedure recommended by the test 
publisher for combining student grades in four subjects 
(Math, Science, Social Studies, Reading/Writing). This 
approach uses the scale of 0-12 for each grade assigned 
from F (0 points) to A+ (12 points), and when combining 
all four grades, this point summation then accounts for a 
total grade value ranging from 0 to 48. This grade value is 
then combined with the Orleans Hanna Test scale of 0-50, 
to give an overall combined score ranging from 0 to 98. 
When examining the historical data, the new cutoff score 
procedure was found to be potentially superior based on 
this past data and a cutoff score of 64 was considered to 
be statistically optimum. Using this cutoff score, the pre-
diction of student success (true prediction) was generally 
maximized and the false positives were relatively mini-
mized (student makes cutoff score but is unsuccessful). 
This cutoff score predicted 71% of the population success-
fully, with 10% false positives.

Based on this analysis, the new cutoff score process was 
expected to statistically increase the true prediction of stu-
dent success by roughly 8% while also potentially decreas-
ing the false positives (student makes cutoff score but then 
struggles) by roughly 1%. These two approaches are com-
pared side by side on the graph (next page).

Using the historical sample of 373 students to “predict” 
how many students would be expected to make the new 
cutoff score, it was determined that the new cutoff score 
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process would most likely have about 67% percent of the 
district’s students expected to quality for the initial middle 
school algebra course. 

In essence, by using the new assessment procedure (com-
bining student grades and the Orleans Test) it was con-
cluded that there would be a more effective assessment 
process than the current procedure (using the Westside 
Survey Test and Orleans Hanna). The analysis of the his-
torical data suggested that the new procedure would be 
more accurate, have slightly less of a chance of admitting 
students who would then struggle and would admit a 
few more students into the program. This new procedure 
would also make use of a test with greater demonstrated 
reliability and validity than a district constructed test.

The New System in Action
As expected, the new selection procedure resulted in nearly 
67% of the students qualifying for Pre-algebra and has 
made the selection process easier to administer. Adding 
students’ grades to the selection process using the numer-
ical assignments as recommended by the Orleans Hanna 
Test is continuing to be monitored. Including grades and 
assigning the overall grade score to have an equal weight 
to the test itself, resulted in 35 students qualifying for Pre-
algebra that would not have on the basis of the test score 
alone and disqualified 9 students that would have qualified 

on the basis of the test alone. The performances of these 
students are now being carefully observed. 

As one might expect, we are finding that more advanced 
middle school mathematics coursework has significant 
implications for the mathematics curriculum throughout 
the secondary years. Increasing the number of students 
taking Algebra as eighth graders has the direct effect of 
increasing the number of students in advanced level math-
ematics in high school. The student who takes Pre-algebra 
as a seventh grader typically goes through a secondary 
course sequence that concludes with Calculus as a senior. 
Currently approximately 25% of the district's seniors 
take Calculus, roughly the same percentage that took Pre-
algebra as seventh graders. Beginning with the new selec-
tion process for Pre-algebra in the 7th grade (and then 
Algebra in the 8th grade) the number of Calculus students 
at the high school level will potentially double. 

As the district continues to review and adjust its math-
ematics placement process, some particularly talented 
students may well eventually become potential candidates 
for Calculus III as seniors. Historically the district has 
paid tuition for such students to enroll in Calculus III at 
a local University, but this will not be of interest for large 
numbers of students since Calculus III is required for only 
a few university majors. AP Statistics is being added to the 
high school course offerings to provide another option, 
but almost certainly, as more students are placed into early 
advanced coursework, the demand for higher-level mathe-
matics courses in high school will grow. 

Teacher perceptions continue to be mixed with the initial 
implementation of the selection process. Some teachers 
are skeptical that a larger percentage of students are able 
to handle Algebra and would still prefer a cut score result-
ing in fewer students being placed into the Pre-algebra 
sequence. Fewer identified students would indeed mean 
fewer students placed in Pre-algebra who do not perform 
well. However, it would also increase the number of stu-
dents in seventh grade “General Mathematics” who might 
have been more appropriately placed in Pre-algebra. 

The larger number of Pre-algebra students has also result-
ed in a scheduling challenge at the Middle School. Rather 
than six sections of seventh grade Pre-algebra, as was the 
case prior to the new selection process there are currently 
11 sections. This change brings staffing and staff develop-
ment implications. Teachers who have previously taught 
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only seventh grade mathematics must be prepared to teach 
more challenging courses.

Although the greater numbers of accelerated students has 
required significant changes in middle school scheduling 
and staffing, the change has been particularly positive for 
scheduling in one important respect. Having a traditionally 
small number of accelerated students resulted in that group 
of students also taking other core curriculum courses such 
as English, Science and Social Studies together. This tradi-
tional procedure had the unfortunate effect of tracking 
throughout the system. With a larger number of students, 
it has been possible to schedule those students in a way that 
they can be better integrated throughout the system, mini-
mizing the tracking across the middle school curriculum. 

Next Steps: Where Do We Go from Here?
The changes related to algebra placement have been sig-
nificant, but they are only just beginning. We will con-
tinue following the effectiveness and practicality of this 
new selection process. As greater numbers of students are 
placed and complete the courses, the statistical analyses 
we will conduct should be able to provide a more com-
plete picture of how the new placement process is work-
ing. Curriculum review and staff planning is ongoing. 
High school staff and administrators have been involved 
throughout the change process and are fully aware of the 
implications. As more accelerated students advance 

through the system, significant changes will need to occur 
at the high school level. The high school will likely need to 
add Calculus III and certainly more sections of advanced 
mathematics classes will be needed. Who will teach these 
advanced level classes?  That discussion is currently under-
way. Teachers who have taught Algebra and Geometry 
in the past will undoubtedly be asked to also teach these 
higher-level mathematic courses. 

Finally, it is important that we continue the philosophical 
debate. There are those district educators who believe 
that only a very select group of students should be accel-
erated or take more advanced mathematics coursework. 
While at the other extreme, some educators believe that 
all seventh grade students should take Pre-algebra and 
that there should be no placement tests at all. We see such 
debate within the district as healthy and an important key 
to providing the best and most appropriate mathematics 
program for all students. Although we are still evolving 
toward a truly equitable and effective algebra placement 
strategy, we believe that we have made an important step 
forward with this revised and more inclusive placement 
process. As suggested by the John Kennedy, we also believe 
that “all children have an equal right to develop their talent, 
their ability and their motivation.”  Hopefully, the students 
in the Westside Public Schools are a step closer to realizing 
this important right with our mathematics curriculum. ✪
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used to provide the author(s) of the manuscript feed- 
back. The more explicit, detailed, and constructive a 
reviewer’s comments, the more helpful the review will 
be to both the editor and the author(s). 
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