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MATHEMATICS COACHING WITHIN AN INTERNATIONAL CONTEXT:
An Intersection of Cultures, Challenges, and Perspectives
by Cory A. Bennett and Kenny Johnson

Across the United States, mathematics teacher leaders often hold similar beliefs and operate under professional norms about the teaching and
learning of mathematics. However, teaching in culturally rich and diverse international schools brings unique challenges for mathematics
coaches. As such, this qualitative study centered on the 4-year experience of one U.S.-trained educator as they started a new role as a
mathematics instructional coach in an international school in the Middle East. Findings highlighted challenges in understanding the interplay
between local and school cultures and structural challenges of international schools that impacted the mathematics coach’s work. Although the
study was situated in an international context, connections to similar challenges in the United States were strong and are briefly discussed. These
findings yielded further insight into the considerations leaders of mathematics education should examine when working with and supporting
students, teachers, and administrators from culturally rich and diverse backgrounds.

BRIDGING RESEARCH AND PRACTICE IN MATHEMATICS EDUCATION:
Exploring District-Level Mathematics Specialists’ Responsibilities and Professional Learning Needs
by Courtney K. Baker, Margret A. Hjalmarson, Francis (Skip) Fennell

This exploratory study and related analysis investigated the roles, responsibilities, and professional learning needs of school district-based
mathematics specialists (DMSs), who play a crucial role in shaping mathematics education. Despite the potential significance of their
influence, limited research exists on what DMSs need to know to influence, support, and lead coherent instructional systems. To address this
concern, our research team developed a survey to gather data on DMSs’ roles and responsibilities related to professional development and
curricular implementation. Findings revealed variability in DMSS’ roles, involvement in professional development, influences on goal setting,
and professional learning needs. Based on these findings, we offered recommendations for DMSs’ implementation of district- and state-wide
curriculum initiatives. These state-level insights are generalizable to other areas of the United States and highlight the vital role of DMSs in
supporting and enhancing mathematics teaching and learning across school districts nationally.

ESTABLISHING CONDITIONS FOR ONLINE MATHEMATICS COACHING:
How Coaches Initiate Partnerships With Teachers
by Ryan Gillespie, Evthokia Stephanie Saclarides, Sarah Tegeler, Kathy Prummer, and Amanda Roberts

This descriptive study examined how 10 experienced mathematics coaches discursively created conditions for one-on-one, online coaching
cycles during preliminary discussions with teachers. These coaches were preparing to support teachers in implementing ambitious mathematics
teaching practices, challenging work that often requires teachers to make substantial changes to their instruction and coaches to provide
customized, responsive support. Using a modified analytic framework from the medical field, we analyzed ‘getting to know you” conversations
between 18 coach-teacher pairs, focusing on how coaches balanced gathering data, sharing information, and building rapport. We illustrated
the content of these discursive behaviors and identified key commonalities and differences that shed light on how experienced mathematics
coaches initiate responsive coaching partnerships.
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ABSTRACT

This exploratory study and related analysis inves-
tigated the roles, responsibilities, and professional
learning needs of school district-based mathe-
matics specialists (DMSs), who play a crucial role
in shaping mathematics education. Despite the
potential significance of their influence, limited
research exists on what DMSs need to know to
influence, support, and lead coherent instruction-
al systems. To address this concern, our research
team developed a survey to gather data on DMSs’
roles and responsibilities related to professional de-
velopment and curricular implementation. Findings
revealed variability in DMSs’ roles, involvement

in professional development, influences on goal
setting, and professional learning needs. Based on
these findings, we offered recommendations for
DMSs’ implementation of district- and state-wide
curriculum initiatives. These state-level insights are
generalizable to other areas of the United States
and highlight the vital role of DMSs in supporting
and enhancing mathematics teaching and learning
across school districts nationally.

Over the past 40 years, scholarship on mathematics
leadership has expanded considerably (Baker et al., 2021;
Herbst et al., 2021), though researchers have predominantly
emphasized school-based mathematics specialists (Baker et
al., 2021). Prior studies have documented how school-based
mathematics specialists enact a variety of responsibilities
(Mudzimiri et al., 2014), cultivate leadership identities
(Chval et al., 2010), and influence classroom instruction and
professional learning (Campbell et al., 2017). More recently,
researchers have begun to expand this line of inquiry to

the district level, examining the work of district-based
mathematics specialists (DMSs; Baker et al., 2023; Herbst

et al,, 2021), yet the field lacks a robust understanding of
how DMSs develop and apply the knowledge and practices
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needed to guide systemwide instructional improvement
(Jackson et al., 2018).

As a primary professional organization for DMSs, the
National Council of Supervisors of Mathematics (NCSM) has
long recognized their critical role in shaping mathematics
education. Since its founding in 1968, NCSM has provided

a platform for DMSs to share ideas, address emerging
challenges, and engage in ongoing study of specialized issues
in the field. According to NCSM’s first president, Louis
Scholl (1970), one of the main aims of the National Council
of Supervisors of Mathematics is to maintain an ongoing
focus on examining specialized issues within mathematics
education. NCSM has contributed to the development of
more coherent and effective mathematics instructional
systems by fostering collaboration and professional learning
among district leaders. However, despite this longstanding
professional recognition, empirical research on DMSs’ roles,
responsibilities, and professional development (PD) needs
has remained limited (Bolyard & Baker, 2025).

DMSs hold pivotal positions in shaping the direction and
quality of mathematics education across school systems
(Burch & Spillane, 2003). Serving as critical intermediaries
between a school district's administration and classroom
practices (Jarry-Shore et al., 2023), DMSs lead efforts to
enhance teachers’ instructional practices (Hopkins et al.,
2017), guide mathematics curriculum development (Munter
et al,, 2023; Rigby et al,, 2018), and ensure alignment with
state and national standards (Whitworth et al., 2017).
Through this work, DMSs ensure the establishment of a
“coherent instructional system at the school level” (Jackson
etal., 2018, p. 193).

Building on the emerging field of DMS research (Munter et
al., 2023), this paper presented an exploratory investigation
into the responsibilities and needs of DMSs. The study

also considered how DMSs address these responsibilities
themselves. The inquiry was guided by a series of wonderings
designed to assess both current practices and PD needs of
district mathematics leaders in the state of Virginia: (a) What
are the roles and responsibilities of DMSs in Virginia? (b)
How are these related to goals and instructional needs of
school districts and schools? (c) How are DMSs engaged in
state-, district-, and school-level change? and (d) What are
the professional learning needs of DMSs? In the following
sections, we provide background literature on DMSs, detail
our exploratory research approach, and explain the intent
behind our survey instrument, shedding light on key factors
shaping the work of these critical education leaders.
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CONCEPTUAL FRAMING: THE NEED FOR
GREATER CLARITY ON DMS

Despite broad recognition of the impact district-based
mathematics leaders have on improving mathematics
teaching and learning, DMSs have received limited attention
in literature (Baker et al., 2023; Lochmiller, 2015). Existing
work on district leadership conceptualized it “as a generic
enterprise” (Stein & D’Amico, 2000, p. 1) despite the
recognition that content specificity matters in instructional
improvement efforts. Further, researchers have generally
overlooked the specialized role of DMSs (Baker et al., 2021),
focusing instead on other educational leadership positions
(e.g., superintendents, principals; Herbst et al., 2021). In fact,
Jackson et al. (2018) emphasized, “The existing research was
thin with regard to what central office leaders need to know
and do in order to support the development of coherent
instructional systems” (p. 194). Such a gap underscores

the need to explore how DMSs can be supported and how
their leadership advances ambitious, equitable mathematics
instruction (Lampert et al., 2011). Understanding DMSs’
contexts, roles, and responsibilities—and how they facilitate
instructional improvement across districts—is critical for
informing research, policy, and practice.

The following sections situate DMSs in the existing
literature, highlighting what is known about their roles,
responsibilities, and challenges while identifying key gaps
warranting further study. To guide readers, we organized
the conceptual framing into three interrelated areas: (a)
knowledge limitations in DMS research, (b) variability in
DMS contexts, and (c) core DMS roles and responsibilities.
Together, these three areas provide a comprehensive lens
for understanding DMS work; variability and knowledge
limitations frame the challenges and constraints DMSs face,
and core roles and responsibilities illustrate how they act in
those contexts. Examining these areas in tandem allowed for
a more nuanced understanding of the complexities of DMS
leadership and identified where future research and practice
can better support the work of the DMS in advancing
equitable, high-quality mathematics instruction.

Knowledge Limitations in DMS Research

For close to 4 decades, a great deal of research has focused
on ways superintendents (Liang et al., 2020; Murphy &
Hallinger, 1986); principals (Lee & Lee, 2020; Manasse,
1985); and, to a lesser extent, school district offices (Mac Iver
etal,, 2019) lead instructional improvement efforts. Research
on superintendents has examined a wide variety of dynamics,
including the impact of reform and accountability agendas
on their work (Bredeson & Kose, 2007) and how they set
instructional goals (Nino et al., 2018) and self-identify
professional learning needs (Spanneut et al., 2011). Educator
preparation scholars have engaged in a similarly wide variety
of research surrounding the work of principals, such as their
PD needs (Foley, 2001), development of instructional goals
(Lee & Lee, 2020), and preparedness to implement culturally
responsive school leadership (Holmes & Hope, 2023).
Despite this extensive research on other district- and school-
level leaders, DMSs have remained largely overlooked.
Although DMSs are influential to the success and
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sustainability of mathematics reform initiatives, rarely have
researchers captured their insights or perspectives as part
of systemic change efforts or content specialists in district
leadership (Hjalmarson & Baker, 2020). Of 130 articles
identified in a recent research synthesis on mathematics
specialists broadly (Baker et al., 2021), only eight articles
(5%) published between 1981 and 2021 mentioned
DMSs. This number only captured the quantity of articles
that mentioned DMSs; it did not speak to the DMSs’
responsibilities and impact described in the articles. Such
paltry representation of DMSs in research is paralleled in
existing standards for their preparation.

National organizations have published standards for

the preparation of PreK-12 teachers (Association of
Mathematics Teacher Educators [AMTE], 2017) and
school-level mathematics specialists (AMTE, 2024). We
also identified a recently revised joint position statement
that advocated for K-6 mathematics specialists (AMTE,
Association of State Supervisors of Mathematics, NCSM,

& National Council of Teachers of Mathematics [NCTM],
2022) to ensure equitable and effective mathematics
learning opportunities in the classroom. However, no such
preparation standards or position statements exist that have
addressed and supported the preparation, importance, and
impact of DMSs. This oversight has resulted in a limited
knowledge base of what DMSs need to know and do to
lead and support the development of coherent instructional
systems focused on mathematics (Jackson et al., 2018).

Variability in DMS Contexts

If the field of mathematics education is to consider how

to bring ambitious mathematics teaching (Lampert et al.,
2011) and learning to scale (Cobb et al., 2018), it is essential
to study the work of DMSs because these individuals have
significant influence over the teaching and learning of
mathematics (Baker et al., 2022; Jackson et al., 2018). DMSs
work to make instructional changes within school systems
that are subject to the influence of political, fiscal, and social
changes; policy changes; long-established school structures;
and conflicting ideas about the purpose of schooling and
approaches to improving instruction (Jackson et al., 2018;
Shields et al., 1999). To support DMSs to both envision and
enact mathematics improvement efforts, it is essential to
understand how DMSs make sense of, plan for, and enact
instructional reform (Burch & Spillane, 2003) to influence
PreK-12 mathematics teaching and learning at scale
(Jackson et al., 2018).

Despite their critical role in supporting mathematics
instruction, the position of DMSs lacks consistent definition,
with substantial variation in titles (Greenes, 2013) across
districts and states (Baker et al., 2022; Bolyard & Baker,
2025). Titles range from mathematics-specific designations
(e.g., mathematics supervisor, mathematics coordinator)

to broader labels (e.g., instructional specialist, STEM
coordinator). This inconsistency, coupled with ambiguity
regarding responsibilities (Munter et al., 2023), obscures
understanding of both the scope of role and types of support
DMSs need (Bolyard & Baker, 2025). Such variability
complicates efforts to define and study the position and can
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hinder DMSs’ abilities to enact content-specific leadership
effectively (Greenes, 2013; Obara & Sloan, 2009). To advance
mathematics improvement efforts, it is essential to examine
how these inconsistencies influence DMSs’ work and the
support they need for curriculum development, instructional
leadership, and professional learning.

Clarifying the contextual nature of DMS leadership in
research is particularly important because these positions
shape the design and enactment of ambitious, equitable
mathematics instruction directly. As noted previously,

given the wide variation in DMS titles (Greenes, 2013) and
responsibilities (Munter et al., 2023), research and practice
must clearly articulate the contextual differences of the DMS
position to better understand and define these distinctions
(Baker et al.,, 2021). Consequently, the field should investigate
how DMSs develop the content-specific knowledge, skills,
and dispositions required to lead instructional improvement
efforts (Jackson et al., 2018) because these aspects remain
largely unexplored (Bolyard & Baker, 2025).

Core DMSs Roles and Responsibilities

The role of a DMS is complex and demanding (Bolyard &
Baker, 2025) because these leaders play a critical role in
advancing PreK-12 mathematics teaching and learning in a
school district (National Academies of Sciences, Engineering,
and Medicine, 2024; Munter et al., 2023). As school

systems strive to improve mathematics outcomes, DMS
responsibilities have expanded beyond classroom instruction
to broader leadership functions that shape district-wide
improvement. Jackson et al. (2018) emphasized that the
primary aim of district-level instructional leadership is to
“support the development of coherent instructional systems
at the school level, thereby building school-level capacity for
instructional improvement” (p. 193). Achieving this vision
requires DMSs to have expertise in implementing ambitious
instruction (Lampert et al., 2011), strengthening teachers’
content knowledge through professional learning (Hopkins
etal, 2017; Jarry-Shore et al., 2023; Stein & Coburn, 2008),
and creating coherent instructional systems (Cobb et al,,
2018; Jackson et al., 2018). Although little consensus exists
regarding the ways DMSs accomplish these goals, they
typically foster the integration of research-informed teaching
practices (NCTM, 2024), design and facilitate teacher
(Jackson et al., 2018) and school-based mathematics specialist
professional learning (Kochmanski et al., 2025), and ensure
alignment between district and state policies and priorities
(Cobb et al., 2018; Jackson et al., 2018).

Another core responsibility of DMSs is to develop cohesive
instructional systems that enhance instructional capacity
and improve student engagement and achievement in
mathematics (Conference Board of the Mathematical
Sciences, 2012; Jackson et al., 2018). How DMSs approach
this work is shaped largely by contextual features like DMSs’
orientation to improving instruction (Jackson et al., 2018), the
strategic vision and priorities of the district (Baker & Knapp,
2023), the size of the district and number of schools they
serve (Munter et al., 2023), and the PreK-12 stakeholders
with whom they work. DMSs set short- and long-term
mathematics goals; collaborate with mathematics coaches,
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specialists, and principals on school-based initiatives; and
work with administrative teams to define their district’s

vision for mathematics teaching and learning (Fennell, 2018;
National Academies of Sciences, Engineering, and Medicine,
2024). Effective DMSs craft a vision for high-quality
mathematics instruction, establish clear goals for realizing
that vision, and implement practices that are responsive to the
needs of their districts (Cobb et al., 2018; Jackson et al., 2018).
Yet, the limited extant research has provided little guidance
on how DMSs can best accomplish these complex goals
(Herbst et al., 2021; Lochmiller, 2015).

Closely linked to this leadership role, DMSs develop and align
rigorous, research-based mathematics curricula across diverse
classrooms, regularly updating pacing guides, materials,

and instructional resources to reflect current research, best
practices, and changes in district or state standards (Fennell,
2018). Cobb et al. (2018) emphasized that in districts where
instructional decision making occurs largely at the school
level, DMSs ensure schools have access to expertise for
supporting ambitious (Lampert et al., 2011) and equitable
instructional practices (NCTM, 2024). In this context, DMSs
play a critical role in establishing a coherent mathematics
curriculum framework and facilitating curricular integration,
creating a unified approach to mathematics instruction across
the district (Greenes, 2013).

Supporting teachers to improve student outcomes is central to
the DMS role, ensuring the district’s mathematics curriculum
aligns with both state standards and broader educational
goals. Fennell (2018) noted that curriculum writing and
review at the PreK-12 level requires ongoing communication
in the district regarding mathematics instructional issues.
Munter et al. (2023) posited that district leaders often focus
on student outcomes, particularly those reflected in state
standardized test scores, as the most pressing challenge,

with less attention paid to equity or student experiences—a
focus that reflects the current accountability climate in U.S.
public education. DMSs use data from formal and informal
assessments to guide instruction, target interventions, and
ensure equitable access to mathematics learning for all
students (Greenes, 2013). DMSs also oversee district-wide
communications related to mathematics instruction, conduct
formal and informal teacher observations and evaluations,
contribute to curriculum development and review, and
manage the mathematics program budget to ensure effective
allocation of resources (Fennell, 2018).

DMS:s play a crucial role in cultivating professional

and relational networks that extend across districts and
communities (Fennell et al., 2013; Hopkins et al., 2017). By
partnering with mathematics coaches, school leaders, and
families, DMSs help create inclusive learning environments
that promote student success in mathematics (Rigby et al,,
2018, 2020; Stephan et al., 2025). They also equip families
with tools and resources to support student learning outside
of school, strengthening the overall support system for
students’ education. These networks enable DMSs to bridge
organizational boundaries, enhancing collaboration and
extending resources for schools (Stephan et al., 2025; Trujillo,
2013). In these collaborative efforts, DMSs work closely with
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teachers and school leaders to refine instructional practices,
share expertise, and build capacity to address diverse student
needs (Stein & Coburn, 2008). DMSs are also integral to
the development and delivery of PD opportunities, offering
coaching, feedback, and personalized learning experiences
to help teachers enhance their instructional strategies.
These offerings can include leading workshops, organizing
collaborative planning sessions, and integrating new
pedagogical techniques or technologies into mathematics
instruction. Both formal and informal observations of
teachers (Fennell, 2018) also contribute to this continuous
professional growth. The role of a DMS requires specialized
knowledge and skills to support collective efforts that lead
to the ongoing improvement of PreK-12 mathematics
education (Hjalmarson & Baker, 2020).

METHODS

The purpose of this exploratory study and related analysis
was to better understand the roles, responsibilities, and
professional learning needs of DMSs, particularly as they
related to PD and curricular implementation. Our survey
design, distribution, and analyses are described as follows.

Survey Design

Given the importance of this exploratory investigation and
recognizing the absence of an existing survey instrument
aligned with our research goals, we developed our own
survey instrument by drawing from a range of existing
surveys to meet our needs. Our survey drew on existing
research and included a combination of categorical,
Likert-type, and multiple-response items (see Appendix

A). The survey began with 10 items focused on gathering
background information about respondents (e.g., location,
licensure, role) and six open-response questions aimed at
exploring the goals, needs, and challenges of DMSs (adapted
from Baker et al., 2021). We also included the following
items adapted from the Middle-School Mathematics and the
Institutional Setting of Teaching (MIST, n.d.) Coach Survey:
eight items addressing the extent to which respondents
support mathematics teachers (e.g., providing professional
learning), two items centered on the expectations of
supervisors and principals, six items focused on DMS
professional learning needs, and three items exploring the
structure of leadership in the school districts’ mathematics
networks. We selected this survey to adapt because it was
designed to capture the kinds of activities in which we were
interested (i.e., activities related to documenting the goals
and professional experiences of the DMSs). The survey’s
multifaceted focus allowed us to gather comprehensive

data from participants regarding their roles and the

broader context of their work while leveraging existing

data collection tools. We anticipated our survey would take
approximately 15-20 minutes to complete and seven open-
ended questions at the end of the survey questions at the end
of the survey. The survey was administered December 2023
through January 2024.

Survey Distribution

The Qualtrics online survey (see Appendix A) was
distributed electronically through the Virginia Council of
Supervisors of Mathematics (XCSM) listserv, which reached
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a broad network of district-based mathematics leaders
across various educational settings in Virginia. Additionally,
as a secondary distribution channel, the survey was shared
directly in our state network of DMSs, further broadening
the reach of potential participants. These recruitment
strategies were designed to elicit prompt responses from
DMSs while leveraging an organization with direct access
to mathematics leadership personnel across districts.
Participants were not compensated for their responses.

Participant Eligibility and Role Definitions

To define the DMS participants for this study, we drew

on past research (Bolyard & Baker, 2025) in which the
term “district-level mathematics specialist” was used to
describe “individuals in formal leadership positions at a
school district central office tasked with improving K-12
mathematics teaching and learning across [multiple]
schools” (p. 2). Drawing on this work, we defined DMS as an
educator employed at the district level with responsibilities
including curriculum alignment, instructional coaching,
PD, and data-informed decision making for mathematics
programs. Participants were included if they (a) self-
identified as DMSs, (b) occupied a mathematics leadership
position at the district level rather than a school-based
position, and (c) had a job title indicating district-level
mathematics responsibilities (e.g., curriculum specialist for
mathematics, mathematics coordinator). Individuals were
excluded if their responsibilities were limited to classroom
teaching or school-based coaching without district-wide
responsibilities.

Fifty-eight survey responses were received, of which 34 were
from DMSs. To ensure alignment with this study’s goals,
responses from non-DMS participants (e.g., school-based
mathematics coaches) were excluded from the analysis.
Of the 34 DMS responses, four were incomplete and were
excluded to ensure only fully completed surveys were
analyzed. This approach resulted in a final data set of 30
complete DMS responses. Participant characteristics are
reported in the Results section. Although this sample size
was relatively small for a survey study, the research was
exploratory in nature, and the resulting analysis offered
valuable insights that can inform future studies and guide
further investigation into district-level mathematics
leadership and DMS practice.

Data Analysis

We employed multiple analyses to interpret the responses
to survey items connected to DMS responsibilities.
Whereas the quantitative analysis of Survey Parts I-IV
provided a descriptive understanding of the DMSs’ context,
responsibilities, and activities, the qualitative analysis

of Survey Part V captured DMSs’ goals, challenges, and
instructional needs. Early exploration of the quantitative data
informed the direction of the qualitative analysis. The two
analyses were brought together to understand the themes,
particularly the emergence of leadership knowledge and
skills, that emerged.

Quantitative Analysis
Given the exploratory nature of this study and the small

sample size (n = 30), it was not appropriate to conduct
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inferential or major statistical analyses. Instead, the

analysis focused on descriptive statistics and simple-group
comparisons that were exploratory in nature to summarize
response patterns. This approach allowed our analysis to
focus on describing trends rather than generalizing to a
broader population. The quantitative analysis was conducted
based on four distinct sections of the survey (Parts I-IV),
each corresponding to a set of survey items with different
types of response formats.

PartI (i.e., Items 1-10) gathered background information
about participants, including professional titles, grade bands
supported, regional affiliations, and years of experience.
These items were analyzed using categorical data analysis,
with frequencies and percentages used to summarize

the distribution of responses across these categories.

Part IT (Items 11-20) explored participants’ professional
responsibilities in their districts. Because this section
included both categorical and Likert-type questions,
descriptive statistics were applied with frequencies and
percentages used to highlight patterns in how participants
understood and enacted their professional roles. Part III
(Items 21-26) examined participants’ engagement in and
perceptions of professional learning related to mathematics
instruction and leadership. This section consisted of
categorical, Likert-type, and multiple-response categorical
questions. Descriptive analysis using frequencies and
percentages captured the extent and nature of participants’
professional learning experiences, opportunities, and
supports. Finally, Part IV (Items 27-29) focused on

the implementation of district mathematics initiatives,
identifying the leadership roles (e.g., classroom teachers,
mathematics lead teachers, coaches, administrators) most
involved in supporting these initiatives in elementary
schools. These multiple-response categorical questions
were analyzed by counting frequencies and calculating
percentages for each category, facilitating the identification of
the leadership roles most frequently engaged in supporting
district initiatives.

Qualitative Analysis

The analysis of open-ended responses began with hard-copy
coding by our research team. An in vivo coding approach
(Saldafia, 2021) was employed to honor and preserve
participants’ own language, ensuring codes reflected what
respondents deemed important (Strauss, 1987). Initial
codes included examples (e.g., supporting teachers, creating
curriculum materials, providing PD). Each response was
coded line by line, and our team independently reviewed
and applied codes to enhance reliability. To establish coding
agreement, we compared independent coding results,
discussed discrepancies, and resolved differences through
consensus. When necessary, we refined or merged codes to
ensure conceptual clarity. Codes were subsequently grouped
into broader categories and preliminary themes based on
conceptual similarity and frequency. For example, codes
related to DMS goal setting (e.g., district and state alignment,
PD planning), challenges (e.g., shifting expectations,
variability in responsibilities), and instructional needs (e.g.,
active participation in professional learning, research-
informed materials) were clustered to form coherent
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thematic categories. Final themes (e.g., roles, influences on
goal setting, professional learning needs) were selected based
on the salience of ideas across participants, coherence in
categories, and alignment with the study’s research questions.

RESULTS

This section presents the key results of our exploratory
investigation into the roles and responsibilities of DMSs.
Our analysis revealed how these DMS participants engaged
with mathematics instruction, PD, and curriculum
implementation across districts in Virginia.

We first provide a descriptive overview of DMSs’ roles and
context. We then examine the responsibilities and challenges
of DMSs, highlighting the ways DMSs facilitate PD and
support mathematics teaching and learning. Next, we explore
the influences on DMS goal setting, including factors guiding
their planning and decision making at the time of the survey.
Finally, we considered professional learning needs and
support for DMSs, focusing on both sources of advice and
informal support and their participation in PD. Together,
these sections offered a nuanced understanding of the
complexities DMSs face in shaping and sustaining effective
mathematics instruction at the district level.

Because DMSs represent a relatively small professional
population compared to other educator groups (e.g.,
principals, teachers, school-based instructional coaches),
the data are presented with careful attention to protecting
respondent anonymity. At the same time, key findings are
shared transparently to inform understanding of DMSs as
a phenomenon and to contribute to advancing the field of
mathematics leadership.

Descriptive Overview of DMSs’ Roles and Context
Survey respondents represented 6 of 8 regions in the state
and a variety of locales (see Table 1) with DMS positions
varying widely in both title and scope. Some positions
were content specific, with titles such as “administrator of
mathematics” or “mathematics coordinator,” and others
spanned multiple content areas (e.g., “supervisor of
mathematics, science and other programs,” “instructional
coordinator;,” “mathematics coordinator and division director
of testing”). Nearly half the respondent positions (n = 14,
47%) supported mathematics across multiple grade bands,
with the remaining respondents evenly split between early
childhood and elementary positions (n = 8, 27%) and

middle and high school positions (n = 8, 27%). Regarding
longevity in a DMS position, survey participants represented
a relatively inexperienced group of DMSs. Among the 30
respondents, years of experience ranged from 1-20+, with
20+ being an outlier. The mode was 2 years, and the median
was 3 years. When asked about the number of schools they
supported, DMSs reported a range from a small number of
schools (< 5) to many schools (> 50), with a mean of 16.2, a
mode of 2, and a median of 9. Notably, two thirds of the 30
respondents indicated they were credentialed as mathematics
specialists by the state of Virginia.
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Table 1

DMS Overview by Focus, Regions, Locales, Number of Participants, and Selected Titles

Grade band focus Regions (1-8) Locales Participants (n) Selected titles
PreK-12 or PreK-8 1,2,3,4,5,6 City, rural, 14 Administrator of mathematics; mathemat-
suburb ics learning and school support specialist;
coordinator of mathematics; supervisor of
mathematics; supervisor of mathematics, sci-
ence, and other programs; teacher specialist
for mathematics
PreK/elementary 1,2,3,4 City, rural, 8 Instructional coordinator, instructional math-
(early childhood suburb, town ematics coach, mathematics coordinator,
and elementary mathematics instructional specialist, mathe-
schools) matics specialist
Secondary (mid- 1,3,4,5 City, rural, 8 Mathematics coordinator, mathematics coordi-
dle and/or high suburb, town nator and division director of testing, math-
schools) ematics specialist, supervisor of curriculum

and instruction, supervisor of mathematics,
PD specialist

Note. Locale information from “Locale Boundaries,” by the National Center for Education Statistics, n.d. (https://nces.ed.gov/

programs/edge/geographic/localeboundaries).

Responsibilities and Challenges of DMSs

Broadly, respondents indicated that they perceived
supervisors and principals as emphasizing several key
aspects of their roles. Most notably, DMSs reported that these
leaders expected them to “lead professional development for
mathematics teachers” (supervisors n = 29, 97%; principals
n=27,90%), “interpret and support implementation of
district or state mathematics standards” (supervisors n = 28,
93%; principals n = 30, 100%), and “model or demonstrate
effective teaching practices” (supervisors n = 27, 90%;
principals n = 25, 83%). These perceived expectations
highlighted the central role of DMSs in translating district-
level vision and policies into classroom practice and
supporting teacher learning.

The following sections highlight DMSs’ roles, responsibilities,
and challenges. Respondents emphasized their central

roles in supporting teachers, implementing curriculum,

and translating district-level mathematics initiatives into
classroom practice.

Supporting Teachers and Curriculum Implementation
DMS participants’ primary focus centered on addressing
teachers’ instructional needs alongside curriculum planning,
with most (n = 24, 80%) emphasizing their responsibility
in supporting teachers’ transitions to revised mathematics
standards. Many DMSs (n = 25, 83%) also spoke of

the desire to shift instruction toward more student- or
problem-centered approaches to teaching because there
were clear interests in students’ learning (e.g., “developing
mathematical knowledge,” “supporting student fluency”)
and engagement with mathematics (e.g., “improve student
love for mathematics”). The instructional needs identified
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by participants’ responses were centered primarily on
accelerated changes in standards, particularly rapid shifts
in mathematical expectations. Participants emphasized
helping teachers use district curriculum or pacing guides
(n =30, 100%) and aligning instruction with mathematics
standards (n = 28, 93%). Many also focused on helping
teachers understand why certain mathematical concepts
were challenging for students (n = 28, 93%).

An important component of DMSs’ responsibilities is
visiting teachers’ classrooms. These visits have a primarily
formative purpose, designed to support DMSs in their
work with teachers. Most respondents indicated the main
goal of classroom visits was to gain a greater understanding
of mathematics teaching and learning in the school (n =
29, 97%). In fact, there was a notably limited focus on the
purpose of classroom visits for classroom management

and student behavior (n = 5, 17%). Respondents’ focus was
how to bring a district- or state-level vision of mathematics
instruction to life in the classroom by, as one PreK
mathematics curriculum specialist described, “creating scope
and sequence guides for new standards”

Challenges and Resource Needs

Respondents’ challenges emphasized the dual responsibility
of rapidly analyzing new standards while supporting
classroom teachers with implementation. At the same time,
they emphasized the importance of addressing structural
changes at the district level. A respondent who worked as a
PreK-12 instructional specialist explained:

Given both the upheaval of leadership at the district and
changes due to implementation of new math standards,
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[my goals] are to support and advocate for teachers and
students while preparing for standards implementation
and trying to help new building- and district-
administrators with structures to support the teaching and
learning of mathematics.

This dual focus on teacher support and district-level
structural changes reflected the challenges posed by
leadership upheaval and the implementation of the newly
revised mathematics standards.

Further, DMSs expressed the need for both material
resources (e.g., funding, curriculum materials,
manipulatives) and personnel support (e.g., additional
teachers, professional learning opportunities, instructional
coaches). Many DMSs discussed the need for creating
“documents/activities updated for the new standards,” as
one secondary mathematics coordinator described, and
“released test items to support teachers in understanding the
[new standards’] rigor,” as a PreK-12 mathematics specialist
mentioned. Participants aimed to streamline processes

and provide high-quality resources. One PreK/elementary
mathematics instructional specialist described this approach
as “aligned with the new curriculum” that another PreK-12
mathematics interventionist hoped “teachers can pull

from instead of from [commercial resource deleted]” A
PreK-12 administrator of mathematics hoped providing
these resources would allow “time and space for educator
learning,” and a PreK-6 mathematics coordinator mentioned
providing opportunities for “mentor and coaching support
for teachers in mathematics instruction”

DMSs reported several challenges. Half the respondents

(n =15, 50%) discussed the need to build teachers’

and principals’ mathematical content and pedagogical
knowledge, and others spoke to the challenges of time
constraints (n = 16, 53%) and teachers’ reluctance to change
(n=7,23%). Nine respondents (30%) identified challenges
stemming from district organizational structures (e.g.,
being the only district-level staff member responsible for
mathematics improvement, managing responsibilities
across multiple schools, adapting to a new role). Overall,
these findings underscored DMSs’ responsibility to
balance curriculum implementation, teacher support, and
district-level structural changes, navigating both logistical
and instructional challenges while building capacity and
preparing teachers and administrators to support effective
mathematics instruction.

Influences on DMS Goal Setting

DMSs’ goal setting was influenced by a combination of
students’ learning needs (e.g., “success of students”), teacher
input and feedback (e.g., “[school-level] mathematics
specialists and teachers”), and guidance from leadership (e.g.,
“principals and their goals for their staft”) and supervisors
(e.g., “the chief academic officer”). Of the 30 responses, 20
(67%) articulated goals shaped by division goals, initiatives,
or data trends, and 18 (60%) articulated goals related to
mathematics curriculum. About half (n = 14, 47%) indicated
local, regional, or state policy issues (e.g., newly revised
mathematics standards) and nearly one third (n = 8, 27%)
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indicated current research on mathematics teaching and
learning influenced their goal setting.

Opverall, these responses suggested planning for district-
level, long-term mathematics goals is focused primarily on
supporting teachers’ understanding and implementation
of standards-based instruction to enhance student
learning. In setting these goals, participants appeared to
balance multiple influences, including district leadership
priorities and strategic initiatives (e.g., division goals,
supervisor guidance); contextual insights from classroom
observations and interactions with teachers and students;
and their own professional knowledge, experience, and
research-informed beliefs. Many respondents highlighted
the importance of aligning goals with state standards and
policy mandates while also responding to the needs of
teachers and students in their schools. Taken together, these
influences underscored the complex, multifaceted nature
of DMS goal setting, which integrates top-down directives,
local contextual factors, and the professional judgment of
mathematics leaders.

Professional Learning and Support for DMSs

To understand how DMSs develop and maintain their
professional expertise, it was important to consider both
the informal and formal supports upon which they rely. The
following subsections explored these supports, beginning
with the sources of advice and guidance participants sought
in their day-to-day work and followed by their participation
in PD and the topics they prioritized for further learning.
Together, these findings illuminated the ways participants
accessed knowledge, collaborated with colleagues, and
enhanced their instructional leadership.

Sources of Advice and Informal Support

The survey asked the DMS participants to identify to whom
they turned for advice. Eighteen respondents (60%) indicated
a mathematics supervisor, coordinator, specialist, or coach
was their first choice for such advice. When asked to list up
to three contacts upon whom they relied, four respondents
(13%) included a principal or assistant principal, and 18
respondents (60%) mentioned an outside consultant (e.g.,
colleagues from other school districts). Interestingly, only
two respondents (7%) cited a professional organization
(e.g., NCSM, NCTM) as one of their top three sources of
advice. Regarding the type of advice sought, participants
most frequently reported guidance on lesson materials (n =
16, 53%), sharing activities or instructional resources (n =
18, 60%), and discussing instructional pacing for lessons or
topics (n = 20, 67%).

Participation in PD

Among the additional research needs related to the
responsibilities of DMSs is the need for their own ongoing
professional learning (Baker et al., 2022; Cobb et al.,
2018). Needless to say, access to PD is important. Survey
respondents were asked to indicate how much time (in
hours) they had spent as a participant in PD workshops
or seminars in mathematics, mathematics education, or
mathematics instructional coaching. Most respondents
reported spending 16-35 hours (n = 10, 33%) or more
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than 35 hours (n =9, 30%) as a participant in such PD
opportunities during the 2023-2024 school year. Four
respondents (13%) participated in PD workshops or
seminars in mathematics, mathematics education, or
mathematics instructional coaching lasting less than 6 hours,
and two respondents (7%) did not participate in any PD
workshops or seminars.

Our survey included an item that led participating DMS
respondents to consider “the extent to which they would

like to receive professional development (PD)” in 18
different topics. In analyzing survey responses to the PD
opportunities, we found the following opportunities received
the most interest, defined in this study as 20 or more of the
30 respondents (66.6% or more) indicating a response of
“alot” or “a great deal” of interest in receiving PD on these
topics (see Table 2).

Table 2

Most Interested DMS PD Topics
PD topic f(%)
Current research on mathematics teaching 21 (70%)
and learning
Strategies to engage all students in challenging, 21 (70%)
problem-solving tasks
Designing challenging, problem-solving 20 (67%)

mathematics lessons with teachers

Note. Questions taken from Coach Survey, by MIST, n.d.
Peabody College, Vanderbilt University (https://peabody.

vanderbilt.edu/academics/departments/teaching-learning/
mist/instrument/).

These more popular PD opportunities included topics
reflecting interest in research, reasoning, professional
development, and mathematics content and pedagogy. We
also recognized that when determining their levels of interest
in the proposed PD opportunities, one third to one half of
the 30 respondents indicated several of the PD opportunities
were either of little interest to them, or they were not at all
interested in these opportunities (see Table 3).

Table 3

Least Interested DMS PD Topics
PD topic f(%)
Aligning state standards to the adopted 15 (50%)
mathematics textbook
Theories of teacher (or adult) learning 13 (43%)
Supporting mathematics teachers in using 13 (43%)

the adopted curriculum

Note. Questions taken from Coach Survey, by MIST, n.d.
Peabody College, Vanderbilt University (https://peabody.

vanderbilt.edu/academics/departments/teaching-learning/
mist/instrument/).

These less popular PD opportunities reflected topics

that respondents indicated having little or no interest in

as professional learning opportunities and ranged from
aligning state standards to the district’s adopted mathematics
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textbook, the latter of which was the least popular PD
opportunity. The less popular offerings also included, in
addition to those noted previously, conducting small-group
meetings to support instructional practices, understanding
central mathematics ideas in the adopted curriculum, and
modeling instruction for mathematics teachers.

Given the reality of limited daily contact with other DMS
professionals as they engage in meeting the demands of
their positions, research examining ways to provide regular
access to PD opportunities that include time to interact with
colleagues and address specific and important professional
learning needs of DMS professionals must be considered.

DISCUSSION AND IMPLICATIONS

This exploratory study examined the roles, responsibilities,
and professional learning needs of DMSs, particularly

in relation to PD and curricular implementation. Its
generalizability was constrained by several factors. The
study was conducted in a single state with a small sample

(n = 30). Diversity in respondents’ roles (Greenes, 2013),
responsibilities (Bolyard & Baker, 2025; Munter et al., 2023),
and district locales may have influenced results. In addition,
the sample likely excluded DMSs outside the professional
organization through which the survey was distributed,
potentially skewing perspectives toward those with
organizational involvement.

However, we hypothesize that these findings on DMS

roles, responsibilities, and professional learning needs may
generalize to other regions or states, especially because the
research surrounding DMSs has remained limited (Jackson
et al., 2018; Lochmiller, 2015; Munter et al., 2023). All DMSs
in this study were navigating recently revised mathematics
standards and emphasized their central role in supporting
teachers, implementing the mathematics curriculum, and
translating district initiatives into classroom instructional
practice. This finding aligned with prior research showing
DMSs often encounter similar challenges during curricular
transitions (Jarry-Shore et al., 2023), particularly when such
transitions occur at the state level (Munter et al., 2023). The
following sections examine these findings in greater detail,
focusing on DMSs as system-level support leaders, their roles
in promoting curriculum coherence during change, and their
professional learning needs and opportunities.

DMSs as System-Level Support Leaders

The role of a DMS is complex and multifaceted (Bolyard

& Baker, 2025) and is central to advancing PreK-12
mathematics teaching and learning in a school district
(National Academies of Sciences, Engineering, and
Medicine, 2024; Munter et al., 2023). Our findings, consistent
with emerging research (Bolyard & Baker, 2025), indicated
that participants described a broad set of responsibilities

that directly or indirectly support PreK-12 teachers despite
the lack of a uniform title for the DMS role. This diversity

in titles and responsibilities reflects variation in district
structures but can also complicate efforts to streamline
resources and provide targeted professional learning for both
DMSs and the educators they serve.
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Consistent with previous research (Jackson et al., 2018;
Kochmanski et al., 2025), DMSs in Virginia reported
engaging in extensive work to support teachers,
administrators, and broader educational communities.
Their support extended well beyond classroom instruction:
Participants described regularly collaborating with
school-based and district administrators, communicating
instructional expectations, interpreting policy, and guiding
decisions related to mathematics curriculum and instruction.
Through these activities, DMSs contribute to building
coherent instructional systems and ensuring alignment
between district and state priorities (Cobb et al., 2018;
Jackson et al., 2018).

Participants also emphasized the importance of monitoring,
documenting, and communicating the impact of their
work—often through formal reporting to district
leadership—to ensure their contributions were both

visible and understood. Such communication is essential
for maintaining ongoing support and for helping other
district leaders recognize the scope and value of DMS
responsibilities. Collectively, these activities highlighted
the DMSs’ critical roles in the districts’ instructional
infrastructure and their influence on a wide range of PreK-
12 constituents, including students, families, community
members, and local boards of education.

As districts continue to rely on DMSs for wide-ranging
instructional and organizational support, it becomes
essential to understand how these professionals allocate
their time and what forms of support they provide to
teachers, administrators, students, families, and community
stakeholders. Their work often includes preparing and
delivering professional learning, collaborating with
mathematics specialists and department chairs, coplanning
with teachers, and reviewing or analyzing curriculum
materials. Yet, despite the centrality of these responsibilities,
research on DMS roles has remained limited. Important
questions persist: Who becomes a DMS? How are they
appointed? How do they set short- and long-term goals?
What is their typical tenure? Additionally, many DMSs
assume responsibilities not highlighted often in the literature
nor in our survey responses (e.g., formally observing

and supervising mathematics teachers, managing district
mathematics budgets). These duties can occupy substantial
portions of their workweeks and raise further questions
about the preparation, support, and resources DMSs receive
to perform them effectively.

DMS Roles in Curriculum Change and System Coherence
In our exploratory study, DMS participants reported
responsibility for advancing both short-term district

goals (e.g., supporting revised mathematics standards
implementation) and longer term priorities (e.g.,
implementing research-informed practices). Their survey
responses showed how the state’s newly revised mathematics
standards shaped their daily work, reinforcing prior findings
on the challenges of maintaining coherence during curricular
change (Cobb et al., 2018). During this statewide transition,
DMS participants concentrated on securing and vetting the
resources teachers needed to implement the newly revised
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standards. Despite differing district budgets, participants
noted similar instructional needs across contexts and stressed
the importance of providing foundational tools (e.g., pacing
guides, aligned lesson plans, coherent materials) before
deeper instructional work could occur. In the absence of
district-vetted resources, teachers may turn to external
platforms such as Teachers Pay Teachers (n.d.), which can be
misaligned with district expectations. This finding further
illustrates the central role of DMSs in interpreting standards
and translating them into usable instructional guidance
(Clements, 2007; Jackson et al., 2018).

Participants also highlighted broader tensions associated
with curriculum change. Consistent with Jackson et al.
(2018), participants described friction between district
emphases on instructional improvement and instructional
management. Whereas curriculum departments prioritize
pedagogical growth, central office leadership often focuses
on compliance and timelines, creating misalignment that can
complicate new initiatives and place DMSs in the difficult
position of persuading teachers, principals, and district
leaders to adopt shifting instructional expectations (Jackson
et al., 2018). Further research could investigate DMSs’

roles as boundary crossers whose work is to communicate
mathematics priorities with other district leaders, school
leaders, teachers, and community members. They work in a
network of different interests and priorities for resources and
information about mathematics teaching and learning.

To enact these responsibilities, DMS participants discussed
monitoring district access to and use of high-quality
instructional resources. Participants described evaluating
the quality of print and digital materials, monitoring how
frequently resources were used, and gathering information
from teachers and students about the usefulness and impact
of those materials. This work extended to analyzing student
interest and achievement data to assess curricular effects,
further illustrating the breadth of DMS responsibilities
during periods of instructional change. Although the survey
occurred early in the implementation of the newly revised
standards, participants’ emphasis on attending to standards
and curriculum as “boundary objects” was not unique to
this moment—it was a routine dimension of their role.
Helping teachers interpret standards, anticipate instructional
demands, and manage workload through clear pacing and
resource structures remained consistent themes in their
survey responses.

When discussing the challenges they faced, participants
framed their responsibilities around four interconnected
areas: (a) mathematics content (i.e., ensuring what is
being taught aligns with standards); (b) pedagogy (i.e.,
supporting how instruction is delivered); (c) assessment
(i.e., guiding how learning is evaluated); and (d) coherence
across resources (i.e., ensuring alignment among lesson
plans, curriculum maps, and instructional materials). This
emphasis underscores DMSs’ central role in sustaining
coherent, standards-aligned mathematics instruction across
their districts.
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Given the complexity of curriculum-focused work and the
pressures shaping DMSs’ priority setting, our findings point
to several needs. DMSs require structured opportunities to
collaborate with peers within districts, across regions, and
through professional organizations (e.g., NCSM, NCTM,
AMTE) to share challenges, exchange strategies, and
codevelop approaches to district- or state-level initiatives.
Decisions about the structure, frequency, and facilitation

of such collaboration are essential to ensuring sustained,
meaningful support. As DMSs navigate both urgent and
long-term curriculum-related pressures, these professional
networks are critical for strengthening their capacity to lead
coherent, research-informed instructional improvement
across their districts.

Designing and Delivering Professional Learning
Opportunities for DMSs

Surveyed DMSs identified several areas of professional
learning they wished to explore, including current research
on mathematics teaching and learning, strategies to

engage all students in challenging problem-solving tasks,
and designing mathematics lessons with teachers that
incorporate such tasks. These results reflect the critical need
for DMSs to remain informed about current research and to
develop strategies for supporting teachers in designing and
implementing high-quality mathematics instruction. Many
DMSs occupy positions as the sole mathematics leader at the
district level, though some districts include related leadership
roles aligned to instructional levels (e.g., elementary and
secondary mathematics supervisors). Regardless of district
structure, regular opportunities for professional learning,
mentorship, and peer support are essential for sustaining
DMS effectiveness and reducing professional isolation.

The sharing and codesign of tools and resources with
leaders from other districts could also enhance curriculum
coherence and statewide initiatives (Stephan et al., 2025).

The diversity of DMS participants’ experiences highlights the
ongoing need for professional learning tailored to individual
and district contexts. Participants’ shared interest in their
own development suggests professional organizations

can play a pivotal role in supporting these leaders as
implementers and interpreters of changes and innovations
in mathematics education. Ensuring equitable access to
professional learning—including mentorship, networking,
and varied delivery methods—may strengthen the capacity
of DMSs to lead coherent, research-informed instructional
improvement across districts.

Mentoring and structured support systems are particularly
important for DMSs who are new to their roles. The
continuing advancement of technology now enables easier
sharing, collaboration, and creation of resources, making
it possible for DMSs to connect even if they are physically
isolated. Given the increase in access to technology in
schools in response to the COVID-19 global pandemic,

a unique opportunity exists to leverage these tools to
better connect DMSs within and across states to address
shared challenges. The facilitation of online professional
development is crucial, as is the need to support DMSs in
engaging in professional learning communities in a virtual
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environment. Doing so might allow DMSs to explore

what others in their profession are doing and how aspects

of this work may be shared. Further, a need exists for
collaboration between DMSs and professional societies (e.g.,
NCSM, NCTM). Such collaborations can help meet DMSs’
professional learning needs by increasing opportunities for
dialogue and sharing successful strategies as well as common
challenges. Exploring these avenues may allow DMSs to
learn from one another and create a network that fosters
continued growth and support.

CONCLUSION

In sum, this exploratory study accentuated the multifaceted
responsibilities of DMSs, highlighting their central roles

in supporting teachers; translating standards into practice;
and sustaining coherence across curriculum, instruction,
and assessment. Findings reveal that DMSs navigate
tensions between instructional improvement and system
management while addressing both short- and long-term
district goals. Their work is shaped further by access to
high-quality resources and the need for collaboration with
peers and professional organizations to reduce isolation and
share effective practices. Supporting DMSs through tailored
professional learning, mentorship, and structured networks
is critical to strengthening their capacity to lead research-
informed instructional improvement. These insights point to
the importance of continued research and targeted supports
to enhance the effectiveness and sustainability of DMS
leadership within complex educational systems.

ACKNOWLEDGMENT

This material is based upon work completed while Margret
Hjalmarson served as a program officer at the U.S. National
Science Foundation under the Independent Research

& Development Program. Any opinions, findings, and
conclusions or recommendations expressed in this material
are those of the author(s) and do not necessarily reflect the
views of the U.S. National Science Foundation.

SPRING 2026



REFERENCES

Association of Mathematics Teacher Educators. (2017). Standards for preparing teachers of mathematics.
https://amte.net/standards

Association of Mathematics Teacher Educators. (2024). Guidelines for preparing and supporting elementary mathematics
specialists. https://amte.net/sites/amte.net/files/ems%20standards%202024 amte.pdf

Association of Mathematics Teacher Educators, Association of State Supervisors of Mathematics, National Council of
Supervisors of Mathematics, & National Council of Teachers of Mathematics. (2022). The role of elementary mathematics
specialists in the learning and teaching of mathematics [Joint statement]. https://amte.net/sites/amte.net/fi
les/ems pos statement final.pdf

Baker, C., Hjalmarson, M., & Fennell, F. (2022). Mathematics specialists as school-based leaders: Adapting responsibilities to
address shifts in teaching and learning. Investigations in Mathematics Learning, 14(2), 134-150.
https://doi.org/10.1080/19477503.2022.2043664

Baker, C., Hjalmarson, M., & Fennell, F. (2023). Advancing research about mathematics specialists and mathematics teacher
leaders. Investigations in Mathematics Learning, 15(1), 1-10. https://doi.org/10.1080/19477503.2022.2154061

Baker, C., & Knapp, M. (2023). Proactive mathematics coaching: Bridging content, context, and practice. National Council of
Teachers of Mathematics.

Baker, C. K., Saclarides, E. S., Harbour, K., Hjalmarson, M., Livers, S., & Edwards, K. C. (2021). Trends in mathematics
specialist literature: Analyzing research spanning four decades. School Science and Mathematics, 122(1),
24-35, https://doi.org/10.1111/ssm.12507

Bolyard, J. J., & Baker, C. K. (2025). An examination of how content-specific leadership is negotiated: District-based
mathematics specialists’ sense-making of their leadership role. Investigations in Mathematics Learning, 17(1), 63-82.
https://doi.org/10.1080/19477503.2024.2391257

Bredeson, P. V., & Kose, B. W. (2007). Responding to the education reform agenda: A study of school superintendents’
instructional leadership. Education Policy Analysis Archives, 15(5), 1-26. https://doi.org/10.14507/epaa.v15n5.2007

Burch, P, & Spillane, J. P. (2003). Elementary school leadership strategies and subject matter: Reforming mathematics and
literacy instruction. The Elementary School Journal, 103(5), 519-535. https://doi.org/10.1086/499738

Campbell, P. E, Griffin, M. J., & Malkus, N. N. (2017). Factors influencing elementary mathematics specialists’ impact on
student achievement. In M. McGatha & N. Riegelman (Eds.), Elementary mathematics specialists (pp. 193-202). Association
of Mathematics Teacher Educators.

Chval, K. B., Arbaugh, F, Lannin, J. K., van Garderen, D., Cummings, L., Estapa, A. T., & Huey, M. E. (2010). The transition
from experienced teacher to mathematics coach: Establishing a new identity. The Elementary Schools Journal, 111(1),
191-216. https://doi.org/10.1086/653475

Clements, D. H. (2007). Curriculum research: Toward a framework for “research-based curricula” Journal for Research in
Mathematics Education, 38(1), 35-70. https://doi.org/10.2307/30034927

Cobb, P, Jackson, K., Henrick, E. C., Smith, T. M., & the MIST Team. (2018). Systems for instructional improvement: Creating
coherence from the classroom to the district office. Harvard Education Press.
https://hep.gse.harvard.edu/9781682531778/systems-for-instructional-improvement/

Conference Board of the Mathematical Sciences. (2012). The mathematical education of teachers II. American Mathematical
Society & Mathematical Association of America. https://www.cbmsweb.org/the-mathematical-education-of-teachers/

Fennell, E. (2018). Mathematics coaches, specialists, supervisors, coordinators — All leaders. In Fifty years of leadership in
mathematics education: Where do we go from here? (pp. 39-45). NCSM.

Fennell, E, Kobett, B. M., & Wray, J. A. (2013). Elementary mathematics leaders. Teaching Children Mathematics, 20(3), 172-180.

Foley, R. M. (2001). Professional development needs of secondary school principals of collaborative-based service delivery
models. The High School Journal, 85(1), 10-23. https://doi.org/10.1353/hsj.2001.0016

Greenes, C. (2013). The role of the mathematics supervisor in K-12 education. Journal of Mathematics Education at Teachers
College, 4(1), 40-46. https://doi.org/10.7916/jmetc.v4il.773

Herbst, P,, Chazan, D., Crespo, S., Matthews, P. G., & Lichtenstein, E. K. (2021). Considering the importance of human
infrastructure in the apprenticing of newcomers in mathematics education research practices. Journal for Research in
Mathematics Education, 52(3), 250-256. https://doi.org/10.5951/jresematheduc-2021-0019

Hjalmarson, M. A., & Baker, C. K. (2020). Mathematics specialists as the hidden players in professional development:

Researchable questions and methodological considerations. International Journal of Science and Mathematics Education,
18(1), 51-66. https://doi.org/10.1007/s10763-020-10077-7

Holmes, L. N., & Hope, W. (2023). An assessment of principals’ cultural intelligence, leadership efficacy, and preparedness.
International Journal of Educational Researchers, 14(3), 89-103. https://doi.org/10.29329/ijer.2023.595.6

VOLUME 33 | ISSUE 1 27 SPRING 2026


https://amte.net/standards
https://amte.net/sites/amte.net/files/EMS%20Standards%202024_AMTE.pdf
https://amte.net/sites/amte.net/files/EMS_Pos_Statement_Final.pdf
https://amte.net/sites/amte.net/files/EMS_Pos_Statement_Final.pdf
https://doi.org/10.1080/19477503.2022.2043664
https://doi.org/10.1080/19477503.2022.2154061
https://doi.org/10.1111/ssm.12507
https://doi.org/10.1111/ssm.12507
https://doi.org/10.1080/19477503.2024.2391257
https://doi.org/10.14507/epaa.v15n5.2007
https://doi.org/10.1086/499738
https://doi.org/10.1086/653475
https://doi.org/10.2307/30034927
https://hep.gse.harvard.edu/9781682531778/systems-for-instructional-improvement/
https://www.cbmsweb.org/the-mathematical-education-of-teachers/
https://doi.org/10.1353/hsj.2001.0016
https://doi.org/10.7916/jmetc.v4i1.773
https://doi.org/10.5951/jresematheduc-2021-0019
https://doi.org/10.1007/s10763-020-10077-7
https://doi.org/10.29329/ijer.2023.595.6

Hopkins, M., Ozimek, D., & Sweet, T. M. (2017). Mathematics coaching and instructional reform: Individual and collective
change. Journal of Mathematical Behavior, 46, 215-230. https://doi.org/10.1016/j.jmathb.2016.11.003

Jackson, K., Cobb, P,, Rigby, J. G., & Smith, T. S. (2018). District instructional leadership. In P. Cobb, K. S. Jackson, E. Henrick,
T. M. Smith, M. Sorum, & the MIST Team (Eds.), Systems for instructional improvement: Creating coherence from the
classroom to the district office (pp. 193-208). Harvard Education Press.

Jarry-Shore, M., Delaney, V., & Borko, H. (2023). Sustaining at scale: District mathematics specialists’ adaptations to a teacher
leadership preparation program. Investigations in Mathematics Learning, 15(1), 67-84.
https://doi.org/10.1080/19477503.2022.2140553

Kochmanski, N., Wilson, P. H., Rhodes, G., & Recore, J. (2025). District leaders in support of coaches: Examining district
mathematics leaders” support for school-based mathematics coaches. Journal of Mathematics Education Leadership, 26(1),
32-43.

Lampert, M., Boerst, T. A., & Graziani, F. (2011). Organizational resources in the service of school-wide ambitious teaching
practice. Teachers College Record, 113(7), 1361-1400. https://doi.org/10.1177/016146811111300706

Lee, J., & Lee, M. (2020). Is “whole child” education obsolete? Public school principals’ educational goal priorities in the era of
accountability. Educational Administration Quarterly, 56(5), 856-884. https://doi.org/10.1177/0013161X20909871

Liang, J., Augustine-Shaw, D., & Sottile, J. (2020). An exploration of new superintendent mentoring and goal setting. Journal of
School Administration Research and Development, 5(1), 25-35. https://doi.org/10.32674/jsard.v5i1.2110

Lochmiller, C. R. (2015). Exploring principal leadership for math and science. Journal of School Leadership, 25(1),
24-53. https://doi.org/10.1177/105268461502500102

Mac Iver, M. A., Mac Iver, D. J., & Clark, E. (2019). Improving college readiness for historically underserved students: The role
of the district office. Education and Urban Society, 51(4), 555-581. https://doi.org/10.1177/0013124517728102

Manasse, A. L. (1985). Improving conditions for principal effectiveness: Policy implications of research. The Elementary School
Journal, 85(3), 439-463. https://doi.org/10.1086/461413

Middle-School Mathematics and the Institutional Setting of Teaching. (n.d.). Coach
survey. Peabody College, Vanderbilt University. Retrieved February 13, 2025,
from https://peabody.vanderbilt.edu/academics/departments/teaching-learning/mist/instrument/

Mudzimiri, R., Burroughs, E. A., Luebeck, J., Sutton, J., & Yopp, D. (2014). A look inside mathematics coaching: Roles, content,
and dynamics. Education Policy Analysis Archives, 22(53). https://doi.org/10.14507/epaa.v22n53.2014

Munter, C., Nguyen, P, & Kinder, C. (2023). Framing school mathematics challenges inside and outside metropolitan areas.
Teachers College Record, 125(2), 35-65. https://doi.org/10.1177/01614681231161236

Murphy, J., & Hallinger, P. (1986). The superintendent as instructional leader: Findings from effective school districts. Journal
of Educational Administration, 24(2), 213-236. https://doi.org/10.1108/eb009917

National Academies of Sciences, Engineering, and Medicine. (2024). Scaling and sustaining Pre-K-12 STEM education
innovations: Systemic challenges, systemic responses (Report No. 27950). National Academies Press. https://doi.
org/10.17226/27950

National Council of Teachers of Mathematics. (2024). Principles to actions: Ensuring mathematical success for all.
https://www.nctm.org/principlestoactions

Nino, J. M., Boone, M., Aguilar, I., & Edwards, D. (2018). Superintendents and professional development: Voices from the
field. School Leadership Review, 9(2), 44-57. https://scholarworks.sfasu.edu/slr/vol9/iss2/6/

Obara, S., & Sloan, M. (2009). The evolving role of a mathematics coach during the implementation of performance standards.
The Professional Educator, 33(2), 1-13. https://files.eric.ed.gov/fulltext/E]988195.pdf

Rigby, J. G., Andrews-Larson, C., & Chen, I. (2020). Learning opportunities about teaching mathematics: A longitudinal case
study of school leaders’ influence. Teachers College Record, 122(7), 1-44. https://doi.org/10.1177/016146812012200710

Rigby, J. G., Forman, S., Fox, A., & Kazemi, E. (2018). Leadership development through design and experimentation:
Learning in a research-practice partnership. Journal of Research on Leadership Education, 13(3),
316-339. https://doi.org/10.1177/1942775118776009

Saldafia, J. (2021). The coding manual for qualitative researchers (4th ed.). SAGE Publications.
Scholl, L. (1970, March 31-April 2). Presidential address. NCSM Annual Conference, Washington, DC, United States.

Shields, C. M., Oberg, S. L., & LaRocque, L. J. (1999). The role of district leaders in school reform: Implementing year-round
schooling. Journal of School Leadership, 9(1), 4-25. https://doi.org/10.1177/105268469900900101

Spanneut, G., Tobin, J., & Ayers, S. (2011). Identifying the professional development needs of school superintendents.
International Journal of Educational Leadership Preparation, 6(3), 1-15. https://files.eric.ed.gov/fulltext/E]974243.pdf

Stein, M. K., & Coburn, C. E. (2008). Architectures for learning: A comparative analysis of two urban school districts.
American Journal of Education, 114(4), 583-626. https://doi.org/10.1086/589315

VOLUME 33 | ISSUE 1 28 SPRING 2026


https://doi.org/10.1016/j.jmathb.2016.11.003
https://doi.org/10.1080/19477503.2022.2140553
https://doi.org/10.1177/016146811111300706
https://doi.org/10.1177/0013161X20909871
https://doi.org/10.32674/jsard.v5i1.2110
https://doi.org/10.1177/105268461502500102
https://doi.org/10.1177/0013124517728102
https://doi.org/10.1086/461413
https://peabody.vanderbilt.edu/academics/departments/teaching-learning/mist/instruments/?utm_source=chatgpt.com
https://doi.org/10.14507/epaa.v22n53.2014
https://doi.org/10.1177/01614681231161236
https://doi.org/10.1108/eb009917
https://doi.org/10.17226/27950
https://doi.org/10.17226/27950
https://www.nctm.org/principlestoactions
https://scholarworks.sfasu.edu/slr/vol9/iss2/6/?utm_source=chatgpt.com
https://files.eric.ed.gov/fulltext/EJ988195.pdf?utm_source=chatgpt.com
https://doi.org/10.1177/016146812012200710
https://doi.org/10.1177/1942775118776009
https://doi.org/10.1177/105268469900900101
https://files.eric.ed.gov/fulltext/EJ974243.pdf
https://doi.org/10.1086/589315

Stein, M. K., & D’Amico, L. (2000, April). How subjects matter in school leadership [Paper presentation]. Annual meeting of the
American Educational Research Association, New Orleans, LA, United States.

Stephan, M., McCulloch, A., Schwartz, C., Wilson, H., & Mawhinney, K. (2025). Discontinuities that arise when designing for
educational improvement at state scale. Frontiers in Education, 10, Article 1628023. https://doi.org/10.3389/feduc.2025.1628023

Strauss, A. (1987). Qualitative analysis for social scientists. Cambridge University Press.
Teachers Pay Teachers. (n.d.). Welcome to Teachers Pay Teachers. Retrieved February 13, 2025, from https://www.teacherspayteachers.com/

Trujillo, T. (2013). The reincarnation of the effective schools research: Rethinking the literature on district effectiveness.
Journal of Educational Administration, 51(4), 426-452. https://doi.org/10.1108/09578231311325640

Whitworth, B. A., Maeng, J. L., Wheeler, L. B., & Chiu, J. L. (2017). Investigating the role of a district science coordinator.
Journal of Research in Science Teaching, 54(7), 914-936. https://doi.org/10.1002/tea.21391

APPENDIX A

The following survey incorporated items adapted from multiple sources, including Baker et al. (2022) and the Middle-
School Mathematics and the Institutional Setting of Teaching (MIST, n.d.) Coach Survey, to gather information about DMS
respondents’ backgrounds, professional roles, and experiences supporting mathematics instruction.

Part I - Background Information
1. First name
Last Name
School District
Which region is your division located in? (Region 1, Region 2, Region 3, Region 4, Region 5, Region 6, Region 7,
Region 8)
Official Title
How many years have you been serving in this role? Put a ‘1’ if this is your first year.
How many schools do you provide mathematics support to?
What grade levels/bands are you certified to teach mathematics? Select all that apply. (Early Childhood, Elementary,
Middle, High, Other - please provide)
9. Inyour role as a mathematics leader, what grade levels/bands do you work with? Select all that apply. (Early
Childhood, Elementary, Middle, High, Other - please provide)

10. Are you credentialed/certified/endorsed by the state of Virginia as a mathematics specialist?

a. Yes. Please indicate where certification/endorsement was received.

b. No.

c. Currently seeking certification as a mathematics specialist. (Please indicate where you are seeking

certification/endorsement from.)

Ll

NG

Part II - Participant Responsibilities
11. So far this school year (including Summer 2023), to what extent have you assisted mathematics teachers with the
following? (Not at all, To a small extent, To a moderate extent, To a great extent)

Claritying the key mathematical ideas in a particular lesson or unit

Understanding different ways in which students solve a particular problem

Clarifying why certain mathematical ideas are difficult for students to understand

Teaching mathematical ideas that are usually difficult for students to understand

Acquiring materials related to mathematics instruction

Implementing classroom-based formative assessment techniques (e.g., observations, interviews)

Establishing classroom routines and procedures (e.g., collecting homework)

Managing the behavior of specific students

Matching the curriculum to the mathematics standards

Using state test scores to improve instruction

Planning for instruction

Using the district’s curriculum or pacing guide

12. So far this school year (including Summer 2023), have you provided any district-based professional development
(workshops, seminars) to mathematics teachers? (Yes, No)

13. So far this school year (including Summer 2023), how much time in total hours have you spent as a facilitator
for professional development workshops or seminars in mathematics, mathematics education or mathematics
instructional coaching? (0, Less than 6, 6-15, 16-35, More than 35)

14. So far this school year (including Summer 2023), to what extent have you addressed the following topics when
providing district-based professional development (workshops, seminars) for mathematics teachers? (Not at all, To a
small extent, To a moderate extent, To a great extent)

SRR R e A TR

VOLUME 33 | ISSUE 1 29 SPRING 2026


https://doi.org/10.3389/feduc.2025.1628023
https://www.teacherspayteachers.com/
https://doi.org/10.1108/09578231311325640
https://doi.org/10.1002/tea.21391

Meeting state standards or assessment requirements
Managing the classroom and/or student discipline
Analyzing students’ mathematics work
Deepening teachers’ knowledge of mathematics
Leading discussions in which students have to justify their mathematics solutions
Understanding the central mathematical ideas in the curriculum
Using challenging, problem-solving tasks
Using strategies to engage all students in challenging, problems solving tasks
Effectively using the adopted curriculum
Understanding how student mathematical reasoning develops
Planning and/or providing classroom instruction
Planning and/or providing student intervention(s)
Planning and/or providing teacher intervention(s)
n. Planning and/or implementing family and community events
15. So far this school year (including Summer 2023), to what extent have you expected your mathematics teachers to do
the following activities? (Not at all, To a small extent, To a moderate extent, To a great extent)
Adhere to a prescribed pacing in their instruction
Make sure their students’ test scores improve
Address the state/district objectives and standards
Have whole classroom discussion in which students explain how they solved tasks
Have small group discussion in which students explain how they solved tasks
Use the adopted curriculum as a basis for their classroom instruction
Keep students quiet and disciplined during classroom instruction
Use challenging, problem-solving tasks with their students
Use students’ current mathematical thinking to inform their instruction
Collaborate with other mathematics teachers
Observe others’ mathematics teaching
Use me as a resource when instructional problems arise
. Make their lesson plans available for review
Assist other mathematics teachers in improving their instruction
o. Adjust instruction to meet the needs of low achieving students
16. Do you visit mathematics teachers’ classrooms (Yes, No-Skip to Q18 if no)
17. To what extent do you agree or disagree with the following statement?: “My purpose in visiting mathematics teachers’
classrooms is to . . ” (Strongly disagree, Somewhat disagree, Neither disagree or agree, Somewhat agree, Strongly agree)
Assist them in improving their teaching
Formally evaluate their teaching
Gain a greater understanding of mathematics instruction in my school
Monitor the extent to which teachers are using the adopted curriculum
Monitor teachers’ use of a particular instructional tool
Monitor teachers to see if they are implementing an instructional strategy suggested in
professional development
Monitor teachers to see the extent to which formative assessment is a component of their planning
and instruction
Be visible in the school
Support teachers with classroom management of student behavior
Model instruction in mathematics
Check on particular students’ progress in mathematics
Observe teachers with the purpose of providing feedback
18. To what extent are you comfortable facilitating professional development on the following topics: (Not at all, To a
small extent, To a moderate extent, To a great extent)
a. Interpreting state mathematics standards
Aligning state standards to an adopted mathematics textbook
Coordinating pacing of mathematics instructional units
Current research on mathematics teaching and learning
Facilitating teachers’ analysis of students’ mathematics work
Conducting individual conferences with mathematics teachers focused on their teaching practices
Conducting small group meetings of mathematics teachers to support the ongoing improvement of their
instructional practices
Deepening teachers’ knowledge of mathematics
Creating district formative assessments in mathematics
Implementing classroom-based formative assessment techniques
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Fostering relationships of trust among mathematics teachers
Supporting mathematics teachers in using the adopted curriculum
. Modeling instruction for mathematics teachers
Designing challenging, problem-solving mathematics lessons with teachers
Strategies to engage all students in challenging, problem-solving tasks
Understanding how students mathematical reasoning develops
Understanding the central mathematical ideas in the adopted curriculum
Theories of teacher (or adult) learning
19. To what extent do your supervisors expect you to do the following things? (Not at all, To a small extent, To a
moderate extent, To a great extent)
Lead professional development activities for mathematics teachers
Assist mathematics teachers in resolving student behavioral problems
Observe mathematics teachers and provide feedback to improve teaching
Examine students’ mathematical work with teachers
Hold grade-level or department meetings focused on mathematics instruction
Help teachers understand how student mathematical reasoning develops
Demonstrate effective teaching practices in mathematics
Work with him/her/them to align curriculum with state standards
Interpret district or state mathematics standards with teachers
Communicate mathematics teachers’ concerns to the principal
Communicate mathematics teachers’ concerns to district leaders
20. To what extent do principals expect you to do the following things? (Not at all, To a small extent, To a moderate
extent, To a great extent)
Lead professional development activities for mathematics teachers
Assist mathematics teachers in resolving student behavioral problems
Observe mathematics teachers and provide feedback to improve teaching
Examine students’ mathematical work with teachers
Hold grade-level or department meetings focused on mathematics instruction
Help teachers understand how student mathematical reasoning develops
Demonstrate effective teaching practices in mathematics
Work with him/her/them to align curriculum with state standards
Interpret district or state mathematics standards with teachers
Communicate mathematics teachers’ concerns to the principal
Communicate mathematics teachers’ concerns to district leaders
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Part III - Participant Professional Learning
21. So far this school year (including Summer 2023), how much time in total hours have you spent as a participant
in professional development workshops or seminars in mathematics, mathematics education or mathematics
instructional coaching? (0, Less than 6, 6-15, 16-35, More than 35)
22. To what extent would you like to receive professional development on the following topics: (None at all, A little, A

moderate amount, A lot, A great deal)

Interpreting state mathematics standards

Aligning state standards to the adopted mathematics textbook

Coordinating pacing of mathematics instructional units

Current research on mathematics teaching and learning

Facilitating teachers’ analysis of students’ mathematics work

Conducting individual conferences with mathematics teachers focused on their teaching practices

Conducting small group meetings of mathematics teachers to support the ongoing improvement of their

instructional practices

Deepening your knowledge of mathematics

Creating district formative assessments in mathematics

Implementing classroom-based formative assessment techniques and providing related

feedback opportunities.

Fostering relationships of trust among mathematics teachers

Supporting mathematics teachers in using the adopted curriculum

. Modeling instruction for mathematics teachers

Designing challenging, problem-solving mathematics lessons with teachers

Strategies to engage all students in challenging, problem-solving tasks

Understanding how students mathematical reasoning develops

Understanding the central mathematical ideas in the adopted curriculum

Theories of teacher (or adult) learning
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23. During this school year (including Summer 2023), think about who you have turned to for advice or information
about teaching mathematics. Please list the role/position of this person(s).
24. What types of advice or information do you seek from these individuals? Please check all options that apply.
Doing mathematics problems together with discussions of different solution strategies
Discussing different ways students are likely to solve tasks
Discussing why some students didn’t learn as expected in a lesson in order to plan for future instruction
Analyzing examples of student work in order to adjust instruction
Analyzing examples of student work to understand the different ways that students solve problems
Analyzing student work to see if students “got it”
Discussing how to make use of student solution strategies in whole class mathematical discussions
Discussing pacing
Discussing what materials to use for a lesson
After a lesson, sharing whether students “got it”
Sharing materials or activities
Updating one another on a student or students’ progress in mathematics
m. Other - Please list:
25. How often do you seek advice? (Daily or almost daily, Once or twice per week, Once or twice per month, A few times
per year)
26. Overall, how influential is the advice you received? (Not at all, Somewhat, Very)
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Part IV - Participant Implementation of District Initiatives
27. In your district, who are the math leaders in the elementary schools that support the implementation of
district initiatives?

a. Classroom teachers

b. Math lead or Department chair
c. Math coaches

d. Instructional coaches

e. Principals

f. None

g

Other - Please list:
28. In your district, who are the math leaders in the middle schools that support the implementation of
district initiatives?

a. Classroom teachers

b. Math lead or department chair
c. Math coaches

d. Instructional coaches

e. Principals

f. None

g

Other - Please list:
29. In your district, who are the math leaders in the high schools that support the implementation of
district initiatives?

a. Classroom teachers

b. Math lead or department chair
c. Math coaches

d. Instructional coaches

e. Principals

f. None

g

Other - Please list:

Part V - Open-Ended Response
30. As a district leader, what are your current or short-term goals this year (2023-2024)?
31. As a district leader, what are your long-term goals for the next 3-5 years?
32. What or who influences your goal setting?
33. What are the challenges you face as a district leader?
34. What are the instructional needs of your school district?
35. What are the resources needed in your school district?
36. Would you be willing to participate in a follow-up interview? (Yes, please provide an email address, No)
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