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Abstract

This study demonstrates the complexity of the decision-making process and the result-
ant practices of a PD facilitator to support two teachers to use an instructional protocol in
mathematics. Through the use of the Resources, Orientations, Goals, and Identities (ROGI)
framework, the role that my goals and identities played in the decision-making process
and practices that followed are examined after transitioning into the role of instructional
coach. The use of the ROGI framework also led to insights about how the two teachers’
orientations and identities in particular influenced my decisions and practices. Using a
self-study methodological frame, it is shown why the decision was made to prioritize co-
teaching with one teacher in order to support her professional development. In the case of
the second teacher, my early decisions about how to support her instruction did not lead to
practices that supported her actual PD needs. Looking across the two cases, co-teaching
was an effective strategy for building productive professional relationships with both teach-
ers. Through cultivating such relationships, particularly by being vulnerable, it is shown
that PD facilitators can gain insights that inform them about how to meet the PD needs
of practicing teachers. This study contributes to the emerging research literature on the
decision-making processes and practices of PD facilitators in mathematics. Among this
study’s unique contributions are findings about the potential consequences of a PD facilita-
tor building productive professional relationships with teachers.

Keywords Professional development of mathematics teachers - Facilitators’ decision-
making - Facilitators’ practices - Instructional coaching in mathematics - Productive
professional relationships

During my career as a Mathematics Teacher Educator (MTE), I have prepared prospec-
tive teachers of mathematics (Rodriguez & Kitchen, 2005) and worked as a professional
development (PD) facilitator for practicing teachers of mathematics (Kitchen et al., 2021).
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PD facilitators' “manage the PD activities, set norms for interactions, support teachers’
exchange of experiences and insights, monitor the discussion, and work with teachers
toward the goals set for the PD” (Karsenty et al., 2023, p. 28). Similar to other PD facili-
tators, I believe that this work can lead to improvements in my participants’ instruction
(Kennedy, 2016). PD facilitators wear many hats; in addition to leading professional devel-
opment in mathematics for cohorts of teachers, PD facilitators may work as instructional
coaches with PD participants in their classrooms (Kitchen et al., 2021). However, research
on how PD facilitators make decisions about their practices is under-investigated (Karsenty
et al., 2023; Kuzle & Biehler, 2015).

The focus of this paper is on my decision-making process and the practices I pursued
as a PD facilitator to support two teachers to use an instructional protocol in mathemat-
ics called the Discursive Mathematics Protocol (DMP). Through the use of the Resources,
Orientations, Goals, and Identities (ROGI) framework (Karsenty et al., 2023; Schoenfeld,
2010), the role that my goals and identities played in the decision-making process in par-
ticular and the resultant practices are examined after transitioning into the role of instruc-
tional coach. The use of the ROGI framework also led to insights about how the two PD
participants’ resources, orientations, and identities influenced my decisions and practices.
The following research question is addressed in this study:

How did I derive the decisions that I made as a PD facilitator in mathematics and
what subsequent practices were carried out to support teachers to use an instructional
protocol?

This study contributes to the research literature by providing insights about the decision-
making process that a PD facilitator pursued and the subsequent practices that the facilita-
tor engaged in after transitioning to the role of instructional coach. Another contribution of
this study is that it demonstrates the potential value of cultivating productive professional
relationships with PD participants as a means to meet their PD needs. In the ROGI analysis
section, information is given about developing productive professional relationships with
PD participants, one of my primary goals as a PD facilitator. Fostering productive pro-
fessional relationships entails promoting trust among participating teachers as a means to
provide supports teachers need to improve instruction (Kastberg & Kitchen, 2024; Sztajn
et al., 2007). Prior to presenting the research findings, reviews of relevant research liter-
ature on professional development in mathematics and PD facilitators are provided. The
ROGI framework, the theoretical framework used in this study, is also introduced. The
research context and methods used in the study will also be presented.

Professional development in mathematics

Teachers need access to quality (PD) opportunities to acquire knowledge and skills
required to improve their students’ learning and that promote dynamic pedagogical
approaches that actively engage students in learning mathematics such as problem-
solving-based instruction (Fishman et al., 2003; Loucks-Horsley et al., 2010; Sowder,
2007; Sztajn et al., 2007). Importantly, when teachers can immediately implement in
their classrooms what they learned in PD, the knowledge teachers have gained through

" A variety of terms that are synonyms with PD facilitators have been used in the research literature, such
as PD providers (Even, 2005), leaders (Borko et al., 2014), and mentor-teachers (Kuzle & Biehler, 2015).
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the PD is more sustainable (Liu & Phelps, 2020). However, the effects of PD may not
last long. Knowledge loss is more acute for teachers who participate in summer PD pro-
grams than for those who participate in PD programs that are embedded in the school
year. Liu and Phelps (2020) found that teachers’ knowledge loss in content knowledge
for teaching mathematics (CKT-M) can be significant; teachers lose much of what they
learned in CKT-M PD in just over one month. An implication is that PD programs that
take place over a longer duration (Garet et al., 2001), that take place during the school
year, and that include more contact hours (Liu & Phelps, 2020) lead to sustained par-
ticipant learning. Moreover, among the most salient features of PD that lead to improve-
ments in participants’ teaching practices is providing teachers with ongoing supports
outside of the PD trainings (Copur-Gencturk & Papkonstantinou, 2016). Such supports
can include observing teachers’ lessons and giving them feedback on their instruction.

Instructional coaching has received attention in the research literature because of its
potential to provide individualized PD supports to teachers to improve their instruction
at the classroom level (Borko, 2004; Campbell & Malkus, 2011; Knight, 2007). For the
purposes of this paper, an instructional coach is defined as someone who engages in
school-based, job-embedded professional development (Polly et al., 2015). Cobb and
Jackson (2011) included instructional coaching as one of their primary pillars in their
theory of action to improve teaching at scale. Campbell and Malkus (2011) found that
the mathematics achievement increased of students of elementary school teachers who
had sustained classroom-supports from mathematics instructional coaches over time.
Kraft and Blazar (2018) found that instructional coaching can significantly improve the
quality of teachers’ instruction, while positively impacting their students’ achievement.

In the PD offered on the Discursive Mathematics Protocol, significant supports are
given to teachers through the academic year to implement the DMP after they receive
the initial training on the protocol. By providing these supports for a sustained period of
time over the academic year and in a manner that is ongoing (Copur-Gencturk & Pap-
konstantinou, 2016; Garet et al., 2001; Liu & Phelps, 2020), the goal is to sustain partic-
ipants’ understanding of the DMP and how to use it, while galvanizing them to use the
protocol in ways that lead to increases in their students’ learning. The classroom-level
supports given involve the PD facilitator moving into the role of an instructional coach
who collaborates with PD participants to both plan and implement problem-solving-
based lessons that are guided by the DMP.

Research on PD facilitators

While there has been research on the decision-making and practices of PD facilitators of
mathematics (Coles, 2019; Karsenty et al., 2023; Kuzle & Biehler, 2015), more research
has focused on the skills and knowledge they need to carry out their work (Elliott et al.,
2009; Zaslavsky & Leikin, 2004) and on their preparation and development (Rosken-
Winter, 2015; Tzur, 2001). Elliott et al. (2009) examined the skills and knowledge that
PD facilitators need to foster mathematically rich PD. Among their findings, Elliott
et al. (2009) found that the skills and knowledge needed by PD facilitators were under-
specified. Based on this finding, they refined a framework for the skills and knowledge
needed by PD facilitators. This framework specifically attends to the Specialized Con-
tent Knowledge needed by teachers to effectively teach mathematics (Ball et al., 2008).

@ Springer



R. Kitchen

Zaslavsky and Leikin (2004) advanced a conceptual model to understand PD facilita-
tors’ professional growth. This model was proposed with the understanding that the
development of PD facilitators® skills and knowledge is contingent upon the community
of practice in which they engage.

In their study, Rosken-Winter et al. (2015) identified design principles to be used to
prepare PD facilitators of mathematics for their work. Two design principles, competence-
orientation and participant-orientation, are articulated as particularly important in the
preparation of PD facilitators of mathematics. A competence-orientation is described as
PD facilitators being well-prepared both in terms of their mathematics preparation and as
mathematics educators, while a participant-orientation acknowledges the need for PD facil-
itators to understand the content and pedagogical needs of their participants (Rosken-Win-
ter et al., 2015). Tzur (2001) reflected on his own development as a PD facilitator to gen-
erate a four-stage framework to characterize that development. The framework addresses
how students learn mathematics, how PD facilitators support student learning, how PD
facilitators develop ways of intentionally participating in their participants’ learning, and
how PD facilitators intentionally educate teachers of mathematics.

Similar to Coles (2019), Karsenty et al. (2023), and Kuzle and Biehler (2015), this
study examines the decision-making process and practices of a PD facilitator. Coles (2019)
reported on how a PD facilitator in mathematics PD makes decisions about participants’
comments and how to respond to those comments. Specifically, in the PD described, the
facilitator is orchestrating discussions that take place in video clubs. Much of the focus
is on practices that the PD facilitator instigates based upon comments made during the
video club discussions (Coles, 2019). A key finding of this study is that the PD facilitator’s
decision-making and practices are influenced by the “kinds” of comments that participat-
ing teachers made during video club meetings. In their study, Kuzle and Biehler (2015)
reported on the practices of 12 PD facilitators who developed courses for practicing teach-
ers in statistics. Among their findings was that there was great variation in terms of the PD
facilitators’ practices. The facilitators tended to draw largely on their own teaching expe-
riences rather than on the research literature on effective approaches to instruction. As a
result, the researchers plan to design trainings for the PD facilitators to better integrate
theory, teaching, and practice (Kuzle & Biehler, 2015). Karsenty et al. (2023) used the
ROGI framework that had previously been used to examine teachers’ decision-making pro-
cesses and practices as a means to understand two novice PD facilitators’ decision-making
processes and practices. Josh, one of the PD facilitators in the study, had a fragile identity
as a facilitator that led him to rely heavily upon his dominant identities. Karsenty et al.
(2023) showed that many of Josh’s decisions and practices were guided by his teaching
identity, something Josh regretted because of his desire to take on the stance and practices
of a facilitator. On the other hand, Nina, another novice PD facilitator in the study, was able
to move easily between her multiple identities as a teacher, mathematics department chair,
and facilitator to support PD participants’ learning. The reason for this was Nina’s com-
fort with her multiple identities, making it easy for her to move between her many roles
(Karsenty et al., 2023). A unique contribution of this study is that the decision-making
process and practices of the PD facilitator are considered from the facilitator’s perspective.
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Theoretical framework

Similar to Karsenty et al. (2023), the ROGI framework is used in this study to examine the
decision-making and practices of a PD facilitator to support two PD participants’ imple-
mentation of the DMP. A reason the ROGI framework was chosen for use in this study was
because of the epistemological assumption embedded within the framework that decision-
making precedes practice. It was also chosen because of the strong role that identity plays
in the framework. My identity as a PD facilitator played a pivotal role in the decision-
making process and the practices that I pursued with the two PD participants. Moreover,
the ROGI framework is used to help understand the two PD participants’ resources, ori-
entations, and goals as well as aspects of their identities. As will be shown, my decision-
making process and the resulting practices that ensued were influenced by the participants’
orientations and identities.

The ROG framework was designed to understand how teachers make decisions when
teaching (Schoenfeld, 2010) and consists of: (1) The various intellectual, material, contex-
tual, and social resources (R) that a teacher draws on, (2) The orientations (O), beliefs, val-
ues, preferences that guide a teacher, and (3) The explicit and implicit goals (G) that drive a
teacher. Karsenty et al. (2023) modified Schoenfeld’s (2010) ROG framework by including
Identity (I) and used the ROGI framework to understand how PD facilitators make deci-
sions. Research on mathematical identity has historically involved studying student affect,
such as interest in and enthusiasm for mathematics (Cobb et al., 2009). Recently, the notion
of mathematical identity has been expanded to take into account one’s “lived and negoti-
ated experience with a particular culture” (Chval et al., 2010, p. 193) such as how teach-
ers’ involvement in professional development in which their ideas were continually lever-
aged to further other participants’ mathematical thinking affected their identities (Kitchen,
2022; Kitchen et al., 2021). Identity, specifically how I identified with two PD participants,
played a central role in this self-study of my decision-making process and practices as a PD
facilitator.

Schoenfeld (2010) originally used the ROG to make sense of teachers’ decision-making
processes, so differences exist regarding how the three constructs of the ROG framework
apply to PD facilitators (Karsenty et al. (2023). For example, resources for PD facilitators
include not only knowledge resources such as specialized mathematical content knowledge
(Ball et al., 2008; Hill et al., 2005), but also knowledge concerning how teachers learn
(Borko et al., 2014; Zaslavsky & Leikin, 2004) and knowledge about teachers’ racialized
and classed experiences as pre-tertiary students (Kitchen et al., 2021). Resources for PD
facilitators can also include experiences that can help inform one’s decisions and practices.
For example, a PD facilitator could have significant experience collaborating with teach-
ers in their classrooms, which can help inform the facilitator about how to meet teachers’
PD needs (Campbell & Malkus, 2011). In addition to understanding the orientations that
teachers have toward student learning, PD facilitators’ orientations should include their
views of teachers and notions about teacher learning (Karsenty et al., 2023). For example,
a PD facilitator could view teachers from a deficit lens or, alternatively, as possessing wis-
dom of practice (Shulman, 2004). The content and process goals of PD facilitators have
commonalities and differences to the content and process goals of teachers (Karsenty et al.,
2023). Similar to teachers, PD facilitators focus extensively on the content they teach and
how they teach it. However, PD facilitators may also include “atmosphere goals” (Karsenty
et al., 2023, p. 30), such as creating a safe space for teachers to explore inquiry-based
instruction with colleagues. In my work as a PD facilitator, a process goal is to develop
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robust professional relationships with PD participants as a means to cultivate meaningful
collaborations with them.

Research context and methodology

My decisions and practices as a PD facilitator were investigated with two elementary
school teachers who were implementing the Discursive Mathematics Protocol (DMP)
during five problem-solving lessons throughout the 2022-2023 academic year. The DMP
builds on George Polya’s (1945/1986) iconic problem solving heuristic by incorporating
research-based “language practices” (LPs) grounded in theories of academic language
development and acquisition (Erath et al., 2021) and “essential teaching practices” (ETPs)
(National Council of Teachers of Mathematics [NCTM], 2014). The DMP is intended
to be used as a guide by teachers during problem-solving lessons to support students to
simultaneously learn the language of mathematics and develop their mathematical reason-
ing through the implementation of the LPs and ETPs. Additional information about the
DMP can be found in Kitchen et al. (2024). Initially, the two teachers were introduced to
the pedagogical principles underlying the DMP and how to use the protocol during prob-
lem-solving-based instruction in one full-day training. After this training, I shifted into the
role of an instructional coach and me and others collaborated with the two teachers dur-
ing the problem-solving lessons to support their implementation of the DMP. Lesson plan-
ning support was also provided to the participating teachers for every task prior to lesson
implementation.

Self-Study as methodological frame

To examine my decisions and practices as an instructional coach, I engaged in self-study.
The goal of self-study is for researchers to systematically investigate their own perspec-
tives and practices within their unique professional contexts (Borko et al., 2007; Loughran,
2007). As a form of practitioner research, self-study research uses qualitative methodolo-
gies to collect data generated in practice that represent “experiences of practice” (Kast-
berg et al., 2020, p. 137). Self-study researchers position themselves both as educational
researchers and the researched (Pinnegar et al., 2020). From its inception, researchers have
used self-study to improve their own professional practice (Loughran & Northfield, 1998).
For example, Borowski and Rupe (2023) used self-study to examine the impact of collabo-
rative planning mathematics courses for preservice teachers that they both taught. Lischka
et al. (2023) engaged in a self-study to understand the progression of their use of alterna-
tive assessment practices in a mathematics methods course.

Self-study also has a long history of use by teacher educators for their own professional
learning (Lunenberg et al., 2010; Vanassche & Kelchtermans, 2016). PD facilitators con-
tinually engage in self-study to make decisions about the practices that they pursue in PD
trainings they lead (Kastberg & Kitchen, 2024). In this self-study, I intentionally sought to
understand the decisions that I made and the resultant practices that I pursued after putting
on the hat of instructional coach with the two participating teachers who were implement-
ing the DMP. I now offer some information about myself as the sole participant in this
study and some context for my work as a PD facilitator.
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Study participant

The author is the principal study participant. I have worked as a PD facilitator in math-
ematics for more than three decades. While the majority of this work has been with pre-ter-
tiary teachers across all the grade levels, I have also facilitated PD sessions for instructors
of undergraduate-level mathematics courses. I met Ms. Diaz, one of the two PD partici-
pants featured here, through my work as an instructor of Los Alamos National Labora-
tory’s sponsored Math and Science Academy (MSA) “Institute.” Through the Institute, I
developed an instructional approach referred to as leveraging teachers’ mathematical ideas
(LTMI). LTMI was designed with three goals in mind: (1) To enhance teachers’ mathe-
matical knowledge, (2) To make teachers’ mathematical ideas a central focus of PD, and
(3) To moderate teachers’ unproductive beliefs about themselves and their students such as
deficit beliefs they may hold about their own mathematical abilities (Kitchen, 2022). The
latter two aspects of the LTMI were included because the vast majority of Institute partici-
pants are minoritized women who attended schools in northern New Mexico where they
had experienced an impoverished mathematics education as pre-tertiary students (Kitchen,
2022). One of the main goals of the LTMI was to empower Institute participants through
collectively nurturing the understanding that they had insightful mathematical ideas that
others could learn from. Kitchen et al. (2021) found that through their engagement in the
Institute, participants’ mathematical identities were positively transformed.

The vast majority of my work as a PD facilitator has been carried out in the state of
New Mexico, USA. Working in New Mexico has profoundly influenced my identity as a
PD facilitator. New Mexico is culturally unique in the US context, given that significant
percentages of its population are Hispanic (50.2%) and American Indian (11.2%) (U.S.
Census Bureau, 2022). Similar to only seven other US states, New Mexico is a “majority
minority” state, meaning that a majority of its population identifies as non-white (Majority
minority in the United States, n.d.). The ethnic diversity of New Mexico is also reflected
among its teachers, almost 39.2% of the state’s teachers are Hispanic or American Indian
(National Center for Education Statistics, 2018). This contrasts sharply with the national
demographics of US teachers; only about 10% of all pre-tertiary teachers in the USA iden-
tify as Hispanic or American Indian (National Center for Education Statistics, 2023). The
vast majority of teachers with whom I have worked as a PD facilitator in New Mexico are
minoritized women who grew up and attended schools in their home communities in New
Mexico (Kitchen, 2022). In the US context, minoritized people are those of diverse ethnic
and racial backgrounds. Through my work in New Mexico over the years, I have come
to identify strongly with its teachers, specifically minoritized women who are passionate
about and committed to serving their students, mainly minoritized students from economi-
cally marginalized communities.

PD participants

The two participating teachers were “Ms. Diaz,” a 6th-grade teacher who worked in a
highly diverse elementary school situated in a rural community in northern New Mexico
and “Ms. Baker,” a 4th-grade teacher who worked in a highly diverse elementary school
located in an urban community in Colorado. “Ms. Diaz” had been a participant in the
Institute. Ms. Baker had been a student of mine when she was completing her elementary
school teaching certification. Both worked at schools that were largely populated by minor-
itized students. Many minoritized students speak a language at home that differs from the
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Table 1 Information about the PD participants

Pseudonym Gender identity Ethnicity or race Grade taught Years teaching Highest degree obtained

Ms. Diaz Female Hispanic 6th grade 22 years MA in Education
Ms. Baker  Female White 4th grade 6 years MA in Education

language of instruction, which is English in US schools. Ms. Diaz’ school was attended
primarily by Hispanic> and American Indian students from local Pueblos.> Ms. Baker’s
school was largely attended by immigrant children, the majority of whom identified as
Mexican.

I asked Ms. Diaz if she would be willing to be part of a study of the DMP so that I could
learn from her about how to improve the instructional protocol. Two MSA personnel, Drs.
Lorenzo Gonzales and Karla Matute (KM), accompanied me to Ms. Diaz’ class when she
implemented each of the five problem-solving lessons (throughout, I refer to the three of us
as “the team”). It is noteworthy that though I had been Ms. Diaz’ instructor in the Institute
and Dr. Gonzales* had been her teacher during her teacher education program, Ms. Diaz
was not intimidated by having the two of us and KM observe her teach the problem-solving
lessons. Ms. Diaz made a point early on to emphasize to us that she was happy to have us
visit her classroom and to contribute to her learning and her students’ learning. Ms. Baker
invited me to both teach her about the DMP and to support her implementing the DMP in
her class. In the fall of 2022, a graduate assistant (GA) accompanied me to observe Ms.
Baker teach. Similar to what occurred in Ms. Diaz’ case, the GA and me circulated with
Ms. Baker throughout the classroom during group work to ask individual and groups of
students questions. We also engaged students in mathematical discourse. In the spring of
2023, I did not have a GA to assist me during visits to Ms. Baker’s classroom. In terms of
the power dynamic that existed between us, I was no longer Ms. Baker’s professor when
we initiated our collaboration in the fall of 2022. Our relationship was based simply on Ms.
Baker’s desire to learn about the DMP.

Information about the PD participants is given in Table 1. Ms. Diaz identifies as a His-
panic woman and Ms. Baker identifies as a white woman. As previously indicated, both of
the participants taught at the elementary school level, at schools located in diverse, eco-
nomically marginalized communities. Each of the participants had completed an under-
graduate degree in elementary education and both held a master’s degree in Education. Ms.
Diaz was a veteran teacher who had taught for 22 years and Ms. Baker was in her 7th year
as a teacher when the study was undertaken.

Data collection

Throughout the 2022-2023 school year, the data drawn upon in this self-study are from
classroom observations made in the PD participants’ classrooms when they implemented

2 “Hispanic” is a term commonly used in New Mexico and denotes people of Spanish descent.

3 New Mexico’s eight northern Pueblos include: Nambé, Ohkay Owingeh (formerly San Juan), Picuris,
Pojoaque, San Ildefonso, Santa Clara, Taos, and Tesuque.

“ Dr. Gonzales died in July, 2023. This article is dedicated to him. A twenty-first generation New Mexican,
Dr. Gonzales devoted his life to improving mathematics and science education in northern New Mexico.
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each of the five problem-solving lessons, from conversations that took place with the PD
participants during lesson planning sessions and the actual lessons, from interviews that
were conducted with the two participants, and from videotapes made when the PD partici-
pants carried out the problem-solving lessons with their students. Notes were taken about
the both the observations made during the actual lessons and the conversations that took
place with the participants, particularly conversations that occurred during lesson plan-
ning sessions and the actual lessons. I kept a journal of these notes to keep track of key
ideas and insights gleaned from these observations and conversations. Many of the insights
included in the ROGI analyses were compiled from the classroom observations made and
the conversations that occurred. For example, the teachers’ visible practices were identified
from classroom observations made. I learned of Ms. Diaz’ strong identification with her
students from several conversations that took place, often during actual problem-solving
lessons. I also came to understand the importance that Ms. Baker placed on teaching using
equitable instructional strategies from conversations that we had.

Two individual interviews were conducted with each of the two participating teachers
(4 total), one in November 2022 and the other in May of 2023. Each of these semi-struc-
tured interviews was carried out via Zoom. Each of the four interviews was recorded and
lasted between 60 and 75 min. Five questions were asked in the first interview that took
place, including one with a predetermined probe question. Six interview questions were
asked in the second interview, two with a predetermined probe question (see Appendix
A for interview questions asked during the interviews). The goal of the interviews was
to engage participants in a conversation through the use of open-ended questions that
prompted the teachers “to construct answers” (Riessman, 1993, p. 54) in collaboration with
the researcher/interviewer. The questions asked focused largely on the DMP, participants’
experiences implementing the instructional protocol, and their ideas were solicited about
how the DMP could be improved. As will be shown, some of what was learned from these
interviews informed the ROGI analyses completed for the PD participants, particularly
their identities and orientations.

Videotapes of each of the PD participants’ problem-solving lessons were created and
transcribed to help document and reconstruct what occurred during the lessons. Students
who had provided consent along with their parents were placed in the same group or
groups to make it easier to videotape these students only and so that students who did not
provide consent were not videotaped. To help further inform data analysis, the videotapes
were used to reference aspects of the problem-solving lessons to gain insights from par-
ticipating teachers. While the videotapes were made during problem-solving lessons, the
team and I were actively observing and participating in the lessons as previously described.
Review of the videotapes helped to substantiate observations made about the PD partici-
pants’ “visible practices,” such as the insight that Ms. Diaz consistently did not reference
lesson plans during the problem-solving lessons.

Data analysis

Understanding the decisions made and the practices that I ultimately pursued were derived
through reflectively analyzing what transpired in my work with the teachers and then doc-
umenting in a journal what happened over the course of the year. An example was that
I documented how significant time was devoted solely to passively observing Ms. Baker
without doing much to assist her. This contrasted with the co-teaching that the team had
initiated with Ms. Diaz. Analysis entailed not only examining interview data, videotapes,
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and notes taken on conversations and observations made, but also appraising the events
that occurred in my work with the teachers and how these events unfolded through the
year. For example, considerable time was devoted to examining what I could do differently
to more actively support Ms. Baker during the problem-solving lessons.

The notes about observations made and conversations that occurred between me and the
PD participants as well as the interviews and videotapes were reviewed using a thematic
analysis approach in which the focus is more on what is said rather than on how it is told
(Riessman, 1993). An iterative process was used to examine themes that emerged across
this analysis, reflecting upon, and then clarifying participating teachers’ views (Miles et al.,
2013). With a thematic analysis, the goal is to first collect narratives, then to inductively
group similar narratives, and finally to select key narratives told and ideas conveyed for
illustration purposes (Riessman, 1993). Among the most noteworthy theme to emerge
across the conversations and the interviews conducted with the teachers concerned how
they could have been better supported to implement the DMP as the year progressed. This
finding helped me realize that some of my initial decisions and practices as a PD facilitator
did not serve the teachers particularly well. Other themes that emerged included: (1) The
conversations that took place with both teachers became more authentic as the year pro-
gressed, and (2) Both teachers wanted more of a focus on the language practices embed-
ded in the DMP in our collaborative work. Themes that emerged that were specific to Ms.
Diaz was that the PD provided on the DMP should have been more explicit and that she
wanted to move away from focusing almost exclusively on student perseverance. For Ms.
Baker, a theme that emerged was that she wanted more supports provided during the actual
problem-solving lessons.

Ethical Considerations

Ethical approval for this research project was granted through the University of Wyoming’s
Institutional Review Board (Protocol #: 20181004RK02141), and written consent to partic-
ipate in this study was given by each PD participant. Pseudonyms are used for participants
to maintain their anonymity. The author states that there is no conflict of interest.

ROGI analysis of the PD facilitator

ROGI analyses are now done of the PD facilitator and the two PD participants. This ROGI
analysis reflects my resources, orientations, content and process goals, and identity as a PD
facilitator. Important resources for me as a PD facilitator include having extensive expe-
rience leading mathematics PD for pre-tertiary teachers, possessing a strong background
in mathematical problem-solving and engaging teachers in problem-solving-based lessons,
and having significant experience collaborating with teachers in their classrooms (Kitchen,
2022). As a PD facilitator, one of my primary orientations is that teachers have wisdom
of practice (Shulman, 2004). Taking this wisdom as a given, I want to learn from teach-
ers about their insights about how to improve the DMP. While a content goal is to sup-
port teachers to implement the DMP’s components, I also want them to be empowered to
experiment with DMP implementation. My identities as a PD facilitator include wanting to
demonstrate that I am a partner who cares about teachers and the important work they do.
I have insights about the DMP to offer teachers, but teachers are the experts when it comes
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to their students and their specific instructional needs, and I identify strongly with teachers
in the challenging work they do.

My primary process goal as a PD facilitator is to develop productive professional
relationships® with teachers as a means to directly assist them in the challenging job of
implementing the DMP. Cultivating productive professional relationships entails collabo-
rating with teachers in a manner that explicitly conveys respect for the participants and
their expertise as teachers (Kitchen, 2023). Analogously, it entails demonstrating through
one’s actions that the PD facilitator does not have all the answers. Productive professional
relationships are nurtured through developing caring relationships with teachers during
PD activities and leads to PD facilitators cultivating trust among the teachers they serve
(Sztajn et al., 2007). A means to cultivate caring relationships is through engrossment,
which entails listening to and attending to participants’ needs (Noddings, 2002). As caring
relationships develop, trust is built and teachers become more willing to share their teach-
ing challenges (Battey & Chan, 2010). Bartell (2011), Battey and Chan (2010), Kastberg
and Kitchen (2024), and Sztajn et al. (2007) provide explicit examples about the value of
fostering productive professional relationships with teachers in their work as PD facilita-
tors as a means to build trust with their PD participants. For instance, Battey and Chan
(2010) explicitly established productive professional relationships with teachers in PD that
they led as a means to open spaces for difficult discussions with their participants about
instructional practices that they needed to consider implementing to support the achieve-
ment of their minoritized students.

Productive professional relationships were advanced with the two PD participants
through initially identifying with them. I identified with the two PD participants in this
study because I had worked extensively with both of them in the past. Identifying with the
PD participants also meant that I believed in both teachers’ abilities to teach mathematics
well. I viewed both Ms. Diaz and Ms. Baker as competent teachers who could orchestrate
challenging, problem-solving-based lessons. I also identified with the two PD participants
because of their commitment to teach minoritized students who made up the majority of
the students in their classrooms. Identifying with participants provides a means to human-
ize them and demonstrates a willingness to partner with them in the demanding work of
mathematically educating their students (Kitchen, 2018). While identifying with the par-
ticipants was important to cultivate productive professional relationships, it will be shown
that being vulnerable with the participants, another potential feature of productive profes-
sional relationships (Lasky, 2005) proved essential to gain insights that eventually led to
meeting the actual PD needs of the participants. Aspelin (2021) describes relational bonds
that grow between teacher and student. The development of these bonds is contingent upon
the teacher being professionally vulnerable by revealing their humanity to their students
(Lasky, 2005).

Table 2 summarizes the ROGI analysis of the PD facilitator (myself). Following
Karsenty et al. (2023), the PD facilitator’s visible practices are specified first, followed
by my underlying resources, declared process goals, enacted content goals, identities, and
orientations.

5 The terms “productive professional relationships” and “relational practices” are used synonymously in
the research literature (Kastberg & Kitchen, 2024).
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Table 2 Summary of ROGI analysis of the PD Facilitator

The PD facilitator’s visible practices:

In PD sessions, works to introduce theory behind the DMP and then to clarify
the theory with examples of practices that follow.

As an instructional coach, significant attention is paid to collaborating directly
with teachers to support DMP implementation during problem-solving lessons.
For example, the PD facilitator is actively engaging individual students and
groups of students during lessons in mathematic discourse when appropriate
(rather than simply passively observing the lesson).

A significant focus is placed on cultivating caring relationships through
engrossment, which entails listening to and attending to participants’ needs
(Noddings, 2002).

Underlying
PD facilitator’s resources:

Strong background in mathematical problem-solving and in engaging teachers
in problem-solving based lessons.

Extensive experience leading PD in mathematics for pre-tertiary teachers who
teach at a variety of levels.

Extensive experience collaborating with teachers in their classrooms.

Enacted content goal:

To support the teachers to implement the components of the DMP during
problem-solving lessons.

There is no one right way to implement the instructional protocol. Want
teachers to feel empowered to experiment with DMP implementation to
simultaneously develop their students” mathematical reasoning and learning of
the mathematics register.

Declared process goals:

To engage in productive professional relationships with teachers as a means to
honor and sustain them.

To collaborate with teachers in a respectful manner (i.e., in a manner that
demonstrates that the PD facilitator does not have all the answers).

To support teachers directly in the classroom in the messy job of implementing
a complex instructional protocol.

To validate teachers’ instructional moves that prioritize student inquiry (e.g.,
posing purposeful questions and prompts).

PD facilitator’s identities:

I am here as a partner who cares about teachers and the important work they do
with your students.

I have insights about the DMP to offer teachers, but teachers are the experts
when it comes to their students and their specific instructional needs.

I identify strongly with teachers in the challenging work they do.

Orientations:

Want to learn from teachers about the strengths and weaknesses of the DMP.
Believe that teachers have wisdom of practice (Shulman, 2004) and want to
learn from teachers about how to improve the DMP.

ROGI analysis of Ms. Diaz

From the outset of our collaboration with Ms. Diaz, it was clear from observations made
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that she had solid classroom management skills that made it possible for her to implement
problem-solving-based lessons. The implementation of problem-solving lessons is very
demanding for teachers because these lessons require extensive planning, include intrin-
sic challenges such as maintaining the cognitive level of tasks used, and require skills to
actively engage student participation (Silver & Smith, 1996). As a participant in the Insti-
tute, Ms. Diaz had developed a strong background in mathematical problem-solving; a sig-
nificant emphasis is placed in these trainings on teachers engaging with their peers in prob-
lem-solving. Based on her experiences in the Institute, Ms. Diaz was well-informed about
mathematical problem-solving. The team quickly learned from our classroom visits that
Ms. Diaz was not hesitant to implement problem-solving lessons. We also observed that
an important goal for her was to frequently review task instructions during the problem-
solving lessons. During the lesson planning sessions that took place prior to each lesson,
Ms. Diaz exuded confidence and seemed undeterred by the prospect of engaging her stu-
dents in solving worthwhile tasks with our team present. Well-developed lesson plans were
an outcome of these sessions. However, we observed that Ms. Diaz did not reference these
plans during the problem-solving lessons. As a result, Ms. Diaz did not pose purposeful
questions, nor did she intentionally implement other instructional practices that comprise
the DMP as planned prior to the lessons. Rather, Ms. Diaz focused almost exclusively dur-
ing the lessons on developing her students’ perseverance to solve problems.

During the first lesson planning session, Ms. Diaz told team members about how she
placed significant emphasis on her students engaging in “productive struggle” to solve
problems. To her, this equated with allowing students extended periods of time to devise
solution strategies and try out these strategies. During problem-solving lessons, we
observed that Ms. Diaz generally avoided talking with her students or intervening in their
work. Our team noticed that this was a pattern, after introducing the problem, Ms. Diaz
would allow students to devise strategies to solve the problem for long periods of time
without intervening. Ms. Diaz articulated to us that by not getting involved and giving her
students long periods of time to devise strategies, she believed she was promoting her stu-
dents’ perseverance to problem-solve. However, the team observed students were often not
talking about the problem under consideration as we circulated among them during these
long periods of time. We observed significant student frustration as many struggled to pro-
gress to solve a problem, leading some students to give up on the problem. Rather than
promoting perseverance, Ms. Diaz’ primary instructional goal, students were becoming
frustrated and often gave up on the task.

During interviews, Ms. Diaz frequently talked about how she was a veteran teacher who
had experienced significant professional development throughout her career. She believed
in herself as a teacher and she believed in her students. As a Hispanic woman, she identi-
fied strongly with her students, the majority of whom are also Hispanic, and they identified
strongly with her. Though she was not from the town where she taught, she grew up near
the town and identified deeply with her students. Because Ms. Diaz believed so strongly in
her students, she made a point of praising her students often; praising them as people, but
also as students who were capable and smart. Table 3 summarizes the ROGI analysis of
Ms. Diaz.
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Table 3 Summary of ROGI analysis of Ms. Diaz

Ms. Diaz’ visible practices during problem-solving lessons:
e Possessed solid classroom management skills that allowed for implementation
of demanding problem-solving based lessons.
e Was willing to implement problem-solving lessons.
e Did not always follow lesson plan, though extensive lesson planning had
occurred.

Underlying
Ms. Diaz’ resources:
e Strong background in mathematical problem-solving.
e Promoted student “perseverance” by allowing them to struggle for long periods
of time.

Declared process goals:
e Placed significant emphasis on student perseverance.
e Allowed students to struggle during problem-solving lessons. Believed that
through struggle, students would develop perseverance.

Enacted content goal:
e Frequently reviewed task instructions.

Ms. Diaz’ identities:
e Proud that she was a veteran teacher.
e Proud that she had experienced significant PD.
o Identified strongly with her students and they identified strongly with her.
Though she was not from the town where she taught, she grew up near the town
and identified strongly with her students.

Orientations:
e Wanted to promote student perseverance.
e Wanted to learn about language and how to promote her students’ use of
mathematical language.

ROGI analysis of Ms. Baker

Similar to Ms. Diaz, Ms. Baker had strong classroom management skills that served her
well when initiating and carrying out problem-solving-based lessons. Ms. Baker put these
skills to use during lessons to orchestrate active student engagement during the lessons.
Also similar to Ms. Diaz, she was not hesitant to implement problem-solving lessons.
As part of her master’s degree program in Education, Ms. Baker took courses with me
as her instructor that were designed to support prospective teachers to learn specialized
knowledge needed to teach elementary school mathematics. These courses included exten-
sive experiences engaging in mathematical problem-solving as a learner with significant
opportunities to reflect on these experiences and how to teach using problem-solving-based
approaches. Because she had this background, Ms. Baker was confident teaching problem-
solving lessons with her students.

In my initial observations of her instruction, Ms. Baker was quite capable of implement-
ing the instructional practices included in the DMP. For example, she frequently elicited
and used evidence of her students’ thinking (ETP#3) during problem-solving lessons and a
range of her students shared their ideas during whole class conversations. It was clear that
Ms. Baker’s students expected to be called upon during class discussions and, as a conse-
quence, believed that their teacher appreciated the mathematical knowledge they brought to
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the classroom (Kitchen et al., 2021). It was also the case that Ms. Baker employed strate-
gies as suggested in the DMP at the beginning of lessons to help her students understand
the task under consideration. For instance, Ms. Baker asked questions such as “What is
the problem asking you to do?” and “How are you going to figure this out?”” Moreover,
Ms. Baker often focused on promoting her students’ mathematical reasoning and pos-
ing purposeful questions and prompts (ETP#2). Her students’ mathematical ideas were
often a focal point of discourse that took place during instruction. Overall, she was quite
competent at engaging her students in mathematical problem-solving and in implement-
ing instructional practices such as those included in the DMP that promote mathematical
reasoning.

During the Spring interview, Ms. Baker indicated that it was important to her to teach
using equitable instructional strategies. She believed that every one of her students could
learn mathematics. Ms. Baker wanted her minoritized students, in particular, to have fre-
quent opportunities to interact during mathematics lessons in their primary language. In the
Fall interview, Ms. Baker shared her belief that she was well-prepared to teach her minor-
itized students. She worked with a highly diverse group of students, and it was important
to Ms. Baker to attend to their social, cultural, linguistic, and academic needs. One strategy
that Ms. Baker explicitly used to support her minoritized students was to intentionally situ-
ate students who spoke Spanish as their primary language with other Spanish speakers dur-
ing small group discussions. Table 4 summarizes the ROGI analysis of Ms. Baker.

Decisions made and subsequent practices pursued to support
the teachers

Supporting Ms. Diaz: PD facilitator’s response

Since Ms. Diaz was not implementing DMP instructional components in the problem-
solving lessons and my declared process goal was to support teachers in the messy job of
implementing a complex instruction protocol, the decision was made to proactively col-
laborate with Ms. Diaz to co-teach the problem-solving lessons as the year progressed. The
primary goal of the co-teaching was to demonstrate how to implement DMP instructional
components during problem-solving lessons. Co-teaching the lessons entailed both KM
and me frequently advising Ms. Diaz about opportunities to implement DMP instructional
practices at specific moments during the lessons and, at times, leading instruction. Through
co-teaching with Ms. Diaz, our team demonstrated how to pose purposeful questions and
engage students in mathematical discourse, both aspects of the DMP. Though perseverance
is not an explicit component of the DMP, we elected to model how perseverance could be
promoted during lessons because promoting student perseverance was one of Ms. Diaz’
orientations. Rather than allowing students to persevere with a problem for 25 min without
any instructional support, our team modeled for Ms. Diaz how to solicit students’ ideas for
discussion after allocating 5—10 min for students to generate ideas to solve problems. The
idea was to have “check ins” in which students could explain and reflect upon their math-
ematical thinking, while engaging with their peers’ mathematical ideas (Schoenfeld, 1985;
Webb et al., 2021).

Reflecting on Ms. Diaz’ Case: As the academic year progressed, conversations that took
place between Ms. Diaz and team members, myself in particular, became more authen-
tic. The more authentic discourse that eventually took place was made possible by an
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Table 4 Summary of ROGI analysis of Ms. Baker

Ms. Baker’s visible practices during problem-solving lessons:
e Possessed solid classroom management skills that allowed for implementation
of demanding problem-solving based lessons.
e Was confident about implementing problem-solving lessons.
e Focused extensively on developing her students’ mathematical reasoning and
posing purposeful questions.

Underlying
Ms. Baker’s resources:
e Strong background in mathematical problem-solving.
e Good mathematics background.
e Well-prepared to implement problem-solving based lessons.

Declared process goals:
e Engage a diversity of students in sharing their solutions.

Enacted content goal:
e Devoted time at beginning of lesson to ensure students understood the task
under consideration.

Ms. Baker’s identities:
e Believed that she was well-prepared to teach minoritized students and placed
significant emphasis on teaching using equitable instructional strategies —
believed that every one of her students could learn mathematics.

Orientations:
e Wanted to engage in collaborative teaching and decision-making during
instruction of problem-solving lessons.
e Wanted to learn about language and how to promote her students’ use of
mathematical language.

uncomfortable exchange that occurred at the conclusion of the fourth lesson when I con-
veyed to Ms. Diaz my belief that only a handful of her students had engaged in much depth
in the lesson. This surprised and upset Ms. Diaz because her star student had beautifully
explained his thinking near the conclusion of the lesson, which for Ms. Diaz, demonstrated
that her students as a whole had done well solving the task. When we talked again several
weeks later, I apologized for sharing my evaluation of the lesson given that we did not have
time to unpack it in much depth because of time constraints. Soon thereafter, we began to
engage in more authentic conversations during which Ms. Diaz was willing to listen to my
perspectives on how she could more consistently implement the DMP during the problem-
solving lessons. At that time, I also confessed to her my belief that I was not effectively
mentoring and supporting her to implement the various components of the DMP during
these lessons.

As evidence that our conversations had become more authentic as the year progressed,
Ms. Diaz was quite forthright during the Spring interview about how the PD provided
throughout the year could have more explicitly shown her what to focus on during DMP
implementation: “It’s just a process of figuring out what exactly was the goal I guess,
and fulfilling that goal...” She shared that it would have helped her to have had “a list of
things we can work on, maybe a concrete list like we’ll work on this, and maybe even a
checklist... I would have liked that a little sooner...” Ms. Diaz’ blunt assessment of the
PD supports she was given and not given and how she did not always understand “what
exactly was the goal” of the PD points to the need to give clear guidance to teachers as
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instructional coaches, particularly when working closely with them to implement a com-
plex instructional protocol.

As another example of how our conversations became more authentic, Ms. Diaz talked
in the spring interview about how she had come to recognize that she needed to move
beyond focusing almost exclusively on student perseverance, something that had been
a primary point of emphasis in other PD trainings she had attended over the years. She
said, “[I want to learn about other practices], not just be stuck like we talked about on,
you know, perseverance.” As the year progressed, more intentional conversations with Ms.
Diaz also took place about the language practices found in the DMP. In particular, we dis-
cussed developing students’ mathematics register; the disciplinary-specific reading, writ-
ing, listening and speaking norms in mathematics that often differ from what is found in
everyday English (Halliday, 1978). Ms. Diaz liked this focus on language because she had
not particularly focused on the language of mathematics in the past. By the spring, math-
ematics language was an important focal point for Ms. Diaz, materializing as one of her
orientations.

Supporting Ms. Baker: PD facilitator’s response

Analogous to Ms. Diaz, my conversations with Ms. Baker about how I could support her
became more authentic as the year progressed. Also analogous to Ms. Diaz, Ms. Baker
identified how she wanted more support with regard to learning how to implement the lan-
guage practices found in the DMP. While Ms. Baker and I collaboratively developed lesson
plans prior to problem-solving lessons, Ms. Baker would have liked more explicit support
vis-a-vis language and how to encourage students to use the mathematics register at par-
ticular moments during lessons. Similar to Ms. Diaz, Ms. Baker articulated how she had
minimal preparation with regard to supporting students to learn the mathematics register.
Moreover, Ms. Baker shared that she would have liked to have had more supports given to
her during the actual problem-solving lessons in which she was implementing the DMP.
Ms. Baker shared that she would have liked to have talked more, to “huddle,” to coopera-
tively make instructional decisions “on the fly” (Stephan & Cobb, 2003) about DMP-based
instructional moves that could have been made at particular moments during lessons. In the
following, Ms. Baker described how she would have benefited from an active co-teaching
model in which we collaboratively made instructional decisions:

I guess, thinking through a little more of when students are working through the
problem. What might they say or what might they do? And how could I prompt them
in the moment with that language? So, like when we’re walking around watching
students work and listening to them share their ideas, what are some things I could be
saying to them or asking them? I think this would have been helpful.

Similar to Ms. Diaz, mathematics language materialized as one of Ms. Baker’s orien-
tations. Another orientation that emerged for Ms. Baker was her desire to engage in col-
laborative teaching and decision-making during the actual instruction of problem-solving
lessons.

Reflecting on Ms. Baker’s Case: Ms. Baker’s case draws attention to challenges that
can arise between teachers and a PD facilitator when the facilitator attempts to move into
the role of instructional coach. Specifically, partly out of respect for a former student and
mainly because of Ms. Baker’s competence, I tended to observe more during her lessons
than engage in co-teaching with her. To a certain extent, Ms. Baker’s competence led me
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to be complacent during problem-solving lessons; generally, I took on the role of a passive
instructional coach who primarily engaged in observing and videotaping lessons rather
than actively collaborating with Ms. Baker to co-teach lessons. The decision to largely take
on a passive role when Ms. Baker taught was also a response to my declared process goal
to collaborate with teachers in a respectful manner (i.e., in a manner that demonstrates
that the PD facilitator does not have all the answers). Even though she had many areas of
competence, Ms. Baker would have benefitted from a more proactive PD facilitator stance
in which the facilitator actively collaborates with the teacher to co-teach problem-solving
lessons. Furthermore, by taking on a relatively passive role during the lessons, I demon-
strated a lack of support for Ms. Baker and her PD needs. That is, by taking the stance that
Ms. Baker did not really need my assistance, I did not actualize an aspect of my identity
concerning my belief that I have important information about the DMP to offer teachers
to improve their instruction. Eventually, Ms. Baker shared her honest appraisal that I was
not doing enough to help her learn how to use the DMP, particularly with regard to under-
standing how to support her students learn the mathematics register.

Discussion

This study demonstrates the complexity of the decision-making process and the result-
ant practices of a PD facilitator to support two teachers to use an instructional protocol
in mathematics. In Ms. Diaz’ case, the decision was made to prioritize co-teaching as a
means to support her professional development. From the outset of our collaboration with
Ms. Diaz, our team observed that she was not implementing DMP instructional compo-
nents during the problem-solving lessons. Given that one of my content goals was to sup-
port teachers directly in the classroom to implement these components, I decided together
with team members to start co-teaching lessons with Ms. Diaz. This decision was made
because we wanted to collaboratively model for Ms. Diaz how to implement components
of the DMP. In addition, we wanted to model how instruction during problem-solving les-
sons could lead to student perseverance, while demonstrating how to support students to
learn the mathematics register. These practices attended to Ms. Diaz’ orientations, devel-
oping student perseverance and teaching the mathematics register. Thus, the decisions
made about how to support Ms. Diaz’ implementation of the DMP and the subsequent
practices that were carried out were highly influenced by my process goal of wanting to
support teachers directly in the classroom and by Ms. Diaz’ orientations.

In the case of Ms. Baker, I initially took on relatively passive roles as an instructional
coach during visits to her classroom when she implemented the DMP during problem-
solving lessons. This was in response to my observations of her competencies relative to
my content goal of teachers implementing the DMP’s components. It was also a response
to her abilities to prioritize student inquiry during instruction, one of my process goals.
Essentially, my preliminary decision-making process about what practices to pursue as an
instructional coach with Ms. Baker led to inaction because I did not know how I could help
her. Nevertheless, through the development of a productive professional relationship with
Ms. Baker, our relationship evolved. As the year progressed, she helped me to realize how
I could support her by us “huddling” to make collaborative instructional decisions during
the problem-solving lessons and through co-teaching to support her employ the DMP’s
language practices. These practices attended to Ms. Baker’s orientations that involved
engaging in collaborative teaching and promoting her students’ learning of and use of the
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mathematics register. Thus, the initial decision made about how to support Ms. Baker’s
implementation of the DMP was derived from my process goal of wanting to collaborate
with teachers in a manner that demonstrates that the PD facilitator does not have all the
answers. However, as our work progressed, my decision-making and subsequent practices
were largely influenced by her two orientations; her aspiration to engage in collaborative
teaching and decision-making during instruction and her desire to learn how to promote
her students’ use of mathematical language.

Looking across the two cases, prioritizing professional relationships played a pivotal
role in the decision-making process and my subsequent practices. As productive profes-
sional relationships were cultivated with the participants through the year, forthright con-
versations became more common in which both teachers articulated what they perceived
as the shortcomings of the PD supports they were being provided and what supports they
actually wanted and needed. For example, Ms. Baker described how I could have supported
her better by giving her prompts that used the mathematics register in response to her stu-
dents’ ideas. Ultimately, Ms. Diaz expressed frustration with the inadequate supports that
were provided to her to implement the DMP. She indicated that she would have liked to
have been given a list that detailed what was expected of her vis-a-vis employing the DMP
during problem-solving lessons. It took time before Ms. Diaz was willing to explicitly
articulate her PD needs. In the case of Ms. Baker, I came to understand how I needed to be
more proactive with regard to both ascertaining and then attending to her PD needs. The
development of our professional relationship led to Ms. Baker feeling comfortable enough
to share how her PD needs were not being met and to me being vulnerable enough to real-
ize that the passive role I had assumed as Ms. Baker’s instructional coach was not serving
her particularly well.

This study provides insights about the value of cultivating productive professional rela-
tionships with PD participants through deliberately working to solicit and accurately iden-
tify their needs (Noddings, 2002). Building productive professional relationships involves
identifying with and humanizing teachers (Kitchen, 2018) through nurturing caring rela-
tionships that lead to trust (Battey & Chan, 2010; Sztajn et al., 2007). The decisions made
and the subsequent practices were influenced from the beginning by my identification with
the teachers because of our long-term relationships and the teachers’ passion to make a
difference in the lives of their minoritized students in particular. In both cases, identify-
ing with the teachers from the outset of our collaborative work together played a crucial
role in fostering productive professional relationships that led to honest communication
among the participants and myself. Ultimately, cultivating productive professional relation-
ships resulted in me having a better understanding of the participants’ PD needs. In Ms.
Diaz’ case, the uncomfortable exchange that occurred at the conclusion of the fourth les-
son served as a catalyst for Ms. Diaz frankly sharing what she believed was lacking in the
PD that she was being offered. For Ms. Baker, our communication became more authentic
as the year progressed and her actual PD needs were gradually revealed. Though cultivat-
ing productive professional relationships with teachers is time-consuming and challeng-
ing, this study demonstrates that honoring and sustaining teachers through the develop-
ment of productive professional relationships can be a worthwhile undertaking. It was not
enough to simply listen to teachers to understand their actual PD needs, our relationships
had to evolve to a point where difficult conversations could take place, which resulted in
the teachers trusting me enough to be sufficiently vulnerable to express their true PD needs.

The study also demonstrates potential challenges associated with PD facilitators strongly
identifying with their participants when engaging with them as an instructional coach. In
Ms. Diaz’ case, I was strongly influenced by the fact that she was a veteran teacher who
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was well-prepared to engage her students in demanding problem-solving lessons. Because
of her strong identity and the many resources that she brought to the classroom, I failed to
anticipate that she would not implement the components of the DMP during the problem-
solving lessons. Ultimately, as authentic conversations emerged, we learned that Ms. Diaz
would have liked to have had more explicit guidance about the DMP and how to implement
its components. In the case of Ms. Baker, while my initial evaluation of her instruction
was not necessarily faulty, it did not lead to supporting her actual PD needs. Because Ms.
Baker was quite capable of implementing problem-solving (one of her resources) with her
minoritized students using equitable teaching strategies (one of her identities), I struggled
to recognize how to support her in the classroom. An additional challenge that emerged in
both cases was that the teachers were tentative to share how the team (Ms. Diaz’ case) and
how I (Ms. Baker’s case) could better support them during the problem-solving lessons. It
took time to discover what the teachers actually required with regard to learning about and
implementing the DMP. The reasons for this could include any of the following: (1) collab-
orating with outsiders is something teachers rarely do, particularly with people from higher
education, (2) teachers may be hesitant or even resistant to providing honest feedback to
outside collaborators because of a lack of trust, and (3) teachers may not know what their
specific PD needs are, particularly when it comes to implementing a complex instructional
protocol such as the DMP that they have never used before (Kitchen, 2023).

Knowing how to accurately attend to teachers’ PD needs is a significant undertaking,
particularly when PD facilitators work collaboratively with participants as instructional
coaches in their classrooms. This study’s findings point to the value of teachers having
opportunities to evaluate the PD supports they are offered; their insights led me to adjust
my decisions and practices as my work as an instructional coach progressed over the year.
As the two teachers’ PD needs became more apparent, I pursued practices to attempt to
meet their individual needs. Importantly, the practices that were pursued with each teacher
were not identical and were derived over a relatively significant period of time. The study’s
findings also hint at the potential value of engaging with participants in co-teaching to
cultivate productive professional relationships. Future research could explicitly examine
whether co-teaching with PD participants in their classrooms supports or hinders the devel-
opment of productive professional relationships. Considering how the teachers, particularly
Ms. Baker, were making suggestions near the end of the year about how co-teaching could
benefit them, research could be undertaken to study how co-teaching can be leveraged to
build trust with teachers. Differing co-teaching formats could be studied for their efficacy
to encourage productive professional relationships as well.

Similar to Coles (2019), Karsenty et al. (2023), and Kuzle and Biehler (2015), this study
brings to light the decision-making process and practices of a PD facilitator. A unique con-
tribution of this study is that it is shown how my decision-making process and practices
were carried out by a PD facilitator working in the role of an instructional coach. Another
unique contribution of this study is that it is shown that a PD facilitator can cultivate honest
and caring productive professional relationships with PD participants through identifying
with them. It also proved essential that the participants saw that the team in Ms. Diaz’ case,
and me in Ms. Baker’s case, were willing to be vulnerable ourselves; we were not always
sure how to assist the teachers during the problem-solving lessons. As our vulnerabilities
became more visible to the participants, our respective relationships became more authen-
tic. Being professionally vulnerable with those we serve as PD facilitators shows our desire
as facilitators to nurture social bonds with teachers as a means to advance interpersonal
relationships (Aspelin, 2021; Lasky, 2005). Through being vulnerable with the participants
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as a PD facilitator, both Ms. Diaz and Ms. Baker became more vulnerable and willing to
reveal their actual PD needs.

In summary, my goal to support teachers’ use of the DMP and my identification with
the teachers played prominent roles in my decision-making and the practices that followed.
Moreover, my decisions and practices were largely influenced by the PD participants’ ori-
entations and identities, their orientations in particular. Some practices pursued with both
teachers were identical, such as supporting them to learn about and use the mathemat-
ics register (orientations for both teachers). However, there were differences in practices
undertaken too, such as modeling student perseverance for Ms. Diaz (one of her orien-
tations) and huddling with Ms. Baker during instruction (one of her orientations). More
research is needed on PD facilitators’ decision-making processes and the resultant prac-
tices they pursue with their PD participants (Coles, 2019; Karsenty et al., 2023; Kuzle &
Biehler, 2015). More research is also needed to examine how the cultivation of productive
professional relationships can be scaled up for use with more than two teachers. In addition
to the fact that there were only two PD participants, a limitation of this study is that [ had
worked with both participants previously. A future study could be carried out with teachers
with whom the researcher has no past relationships with to examine the benefits of foster-
ing productive professional relationships with them to support their PD needs.
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