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CHAPTER I 

INTRODUCTION 

 

 

 Coaching is growing rapidly (Darling-Hammond et al., 2009), with researchers and 

practitioners touting its promise as a form of Professional Development (PD; Hasbrouck & 

Denton, 2005; Woulfin, 2014). Coaching is celebrated because it often provides PD that takes 

place in the classroom, providing opportunities to support (1) teachers’ ongoing instructional 

efforts (Bean et al., 2010) and (2) transfer of theory and practice (Joyce & Showers, 2002). 

Additionally, coaching often focuses on specific subject matter (Sutton et al., 2011), an 

important component of effective PD (Garet et al., 2001). Researchers are also excited about its 

structure of one-on-one support, allowing the coach to give a teacher targeted feedback (Blazar 

& Kraft, 2015). For these reasons, coaching has become a commonplace form of PD in many 

schools, but research about its potential to support teachers’ learning has not kept pace with its 

growth in practice (Biancarosa et al., 2010).  

Although researchers and practitioners praise the potential of coaching to provide job- 

embedded, targeted support in the classroom, implying that it has the power to tailor PD to 

teachers’ needs, many of the important affordances of coaching have not yet been investigated in 

research. Namely, coaching has enormous potential to be responsive not only to teachers’ 

learning needs, but also to the contextual setting and to students’ cultural, linguistic, and personal 

strengths, helping teachers teach in more justice-oriented ways. In this dissertation, I synthesize 

and build on the mathematics teacher coaching literature in order to investigate affordances of 



coaching. I focus the empirical chapters of this study on investigating a video-based coaching 

model, seeking to inform design of better learning environments for teachers.  

 In Paper 1 (Marshall & Buenrostro, under review), we critically review the literature to 

illuminate what we currently know about mathematics teacher coaching, and to highlight studies’ 

contributions and limitations in order to inform future work. Broadly, we find that four programs 

of research have developed: (1) investigating coaches’ activities and relationships, (2) 

investigating the effects of coaching on student assessment scores, (3) investigating the effects of 

coaching on teachers’ practices or behaviors, and (4) investigating the effects of coaching on 

teachers’ knowledge or beliefs. From this analysis, we argue that justice-oriented perspectives of 

teaching, in tandem with situative and sociocultural theories of teachers’ learning could allow for 

more nuanced investigations of coaching and could support design of learning experiences for 

teachers that bring us closer to educational justice. 

 In Paper 2, I examine learning opportunities in a case of video-based coaching to support 

a teachers’ integration of social justice and mathematics. Although there has been a strong 

coalition of teachers working for social justice for decades (e.g., Frankenstein, 1983; Gutstein & 

Peterson, 2005; Kokka, 2017), we still know little about how teachers’ learning to do this work 

can be supported (Bartell, 2013). Because of the complexity and context-specificity of this work, 

in Paper 1 we argued that teacher coaching may be a fruitful form of support with its proximity 

to practice and potential to respond to changing circumstances and teachers’ evolving learning 

needs. Building on this conjecture, in Paper 2 I use discourse and interaction analysis methods 

(Gee, 2014; Jordan & Henderson, 1995) to investigate a teacher’s learning opportunities. I found 

that the teacher’s learning opportunities were facilitated by coaching strategies, including: (1) a 

co-inquiry approach, (2) deliberate and persistent problem (re)framing (Bannister, 2015; Horn, 



2010), (3) grounding interpretations in student sensemaking, and (4) building on the teacher’s 

pedagogical responsibility. These findings contribute to theory of teachers’ learning, suggesting 

some of the ways learning occurs and can be supported in a video-based coaching model.  

 In Paper 3, I investigate how video-based coaching can shape a mathematics teacher’s 

learning to disrupt racialized patterns of exclusion in the classroom. A culture of exclusion in 

mathematics education is prevalent (Louie, 2017), limiting both students’ access to rich learning 

experiences and opportunities to develop positive mathematical identities. This culture of 

exclusion also works conjunctively with other forces of stratification, such as racism, to reinforce 

social hierarchies, yet teachers have few resources for learning to disrupt racialized patterns of 

exclusion. In this paper, I focus on a “best case” (Yin, 2017) of a teacher seeking the support of 

video-based coaching to help him make sense of these patterns in his classroom. In the context of 

a social design experiment (Gutiérrez & Jurow, 2016) with a community of teachers in a PD 

working group, I used discourse and interaction analysis methods (Gee, 2014; Jordan & 

Henderson, 1995) to investigate teachers’ development of pedagogical judgment (Horn, 2020). I 

found that as teachers made sense of Kasey’s central problem of practice, supporting meaningful 

inclusion in groupwork, video clips from his classroom pushed their understanding of both how 

exclusion happened and how to intervene in important ways. Crucially, the video-based coaching 

supported Kasey’s understanding of exclusion in groupwork as an interactional problem. This 

understanding supported his development of concrete plans to change his pedagogy in ways 

more likely to disrupt racialized patterns of exclusion. These findings suggest that video can 

provide fruitful representations of problems of practice about racism, rich resources for teachers’ 

collaborative learning, and that coaches leveraging of teachers’ problems of practice in a video-

based coaching model can lead to meaningful changes in teachers’ pedagogy. 
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CHAPTER II 

WHAT MAKES MATHEMATICS TEACHER COACHING EFFECTIVE?  

A CALL FOR A JUSTICE-ORIENTED PERSPECTIVE  

 

 

Despite decades of calls for justice-oriented ways of teaching, that consider students’ 

identities (e.g., Cazden & Legett, 1976; Ladson-Billings, 1995; Larnell et al, 2016), methods for 

supporting teachers in learning such pedagogies remain elusive (Bottiani et al., 2018; Grant & 

Gillette, 2006; Warren, 2018). Filling this gap takes on particular urgency in mathematics, a field 

that is widely viewed as acultural (Shah, 2017), and yet marginalizes culturally-minoritized 

students at every turn (Louie, 2017; Martin, 2019). To address this, Charity Hudley and 

Malinson (2017) identified the need to create professional development (PD) that both helps 

mathematics teachers understand and respond to the roles of language, identity, culture, and 

power in mathematics learning, and that teachers “find relevant to their pedagogy and practice” 

(p. 638). This need for PD that holds relevance to teachers’ own work is particularly pressing; 

justice-oriented pedagogies necessarily look different in different places and with different 

students (Ladson-Billings, 2017), and each context creates unique challenges of implementation 

(Vass, 2017). Therefore, we need forms of PD that can support teachers in the workplace to help 

them respond to the challenges that inevitably arise as they begin this work (Whipp, 2013). 

Against this backdrop, we view mathematics teacher coaching as a promising but largely 

overlooked form of PD for supporting mathematics teachers’ learning of justice-oriented 

teaching. Instructional coaching or teacher coaching (sometimes referred to as just “coaching”) is 

a job-embedded form of teacher PD where a professional developer, mentor, or peer supports a 



teacher in the classroom and in one-on-one conferences (Gibson, 2006; Lotter et al., 2014). 

Because it takes place in the classroom, coaching is celebrated for providing opportunities to 

support teachers’ unique needs (Bean et al., 2010). Although researchers and practitioners praise 

the potential of coaching to provide job-embedded, targeted support in the classroom, many of 

the important affordances of coaching have not yet been thoroughly investigated in research. 

Namely, we claim that coaching has enormous potential to be responsive not only to teachers’ 

learning needs, but also to help teachers learn to be responsive to students’ cultural, linguistic, 

and personal strengths, helping teachers teach in more justice-oriented ways.  

Consider a novice mathematics teacher asking her coach how to better support 

multilingual students. Because her coach is familiar with the particular circumstances, 

challenges, and students the teacher works with, she can productively tailor her support to not 

only meet the teacher’s request for strategies, but also to help the teacher learn to navigate local 

sociopolitical dynamics. For example, her familiarity with deficit narratives circulating in the 

school community, along with her knowledge that the principal sometimes exploits students’ 

immigration status to push them out of school, helps her see that the teacher needs more than 

instructional strategies to create a more just learning environment; she needs to learn to reframe 

students’ linguistic capabilities as assets, support students’ sociopolitical awareness, and 

creatively undermine pushout efforts. By observing in the classroom and working in the school, 

the coach in this situation knows what PD the district has provided, what challenges the teacher 

has encountered in each class, and what community resources are available; in other words, the 

coach has a great deal of situated knowledge that she draws on as she supports the teachers’ 

learning. We define situated knowledge as the locally-relevant knowledge a coach accumulates 

about the particular contexts, teaching situation, and classroom ecologies in which the teacher 



works, in addition to the content and pedagogical expertise that coaches need (Gibbons & Cobb, 

2016; Obara, 2010). Situated knowledge may include information about the institutional setting, 

sociopolitical contexts, and local community movements that shape students’ learning 

experiences and the work of teaching (Chen, 2018). We conjecture that such situated knowledge 

may be an important part of a coach’s ability to be responsive to teachers’ needs, and posit that 

coaching is uniquely poised to support teachers in learning to teach in justice-oriented ways 

because of this proximity to practice. 

In this article, we take stock of the state of the field in order to understand how coaching 

might be fruitful for mathematics teachers’ learning of justice-oriented pedagogies. The purpose 

of this literature review is to illuminate what we currently know about mathematics teacher 

coaching, and to highlight studies’ contributions and limitations in order to inform future work 

toward justice-oriented mathematics teaching. From this analysis, we argue that justice-oriented 

perspectives of teaching (e.g., Larnell et al., 2016; Morales-Doyle, 2017; Paris & Alim, 2017), in 

tandem with situative and sociocultural theories of teachers’ learning (Bang, 2015; Greeno, 

1998) could allow for more nuanced investigations of coaching and could support design of 

coaching experiences for mathematics teachers that bring us closer to educational justice. 

Methods 

 This study used a systematic review methodology (Hammerstrøm et al., 2010). To locate 

relevant articles, we searched for “coaching” AND “math*,” in Education Fulltext, ERIC 

(Proquest) and Psychinfo, filtering for peer-review. This returned 326 results, which we then 

culled: reviewing the abstracts, we excluded articles that were not those that were not empirical 

or not focused on coaching to support teachers, such as those about sports coaching. We included 

not only studies about job-embedded coaching (that is, coaches who were hired by the teacher’s 



own school or district), but also coaching that was part of an external PD program (often offered 

as a follow-up from a workshop). To ensure that important work was not overlooked, we also 

searched the reference lists of included articles. This final corpus included 29 studies (Appendix 

A).  

Following Viesca and colleagues’ (2019) methods, we analyzed these studies for their 

conceptual, theoretical, and methodological approaches to studying coaching. To identify their 

conceptual approaches, we coded for the forms of evidence of teacher learning that researchers 

used (Kennedy, 2019). We also coded for the theoretical perspectives taken (when indicated) in 

order to understand the approaches the field has employed thus far (Butler & Sinclair, 2020). As 

we developed categories of researchers’ conceptual approaches, we noticed four main programs 

of research on mathematics teacher coaching that have developed: (1) investigating coaches’ 

activities and relationships, (2) investigating the effects of coaching on student assessment 

scores, (3) investigating the effects of coaching on teachers’ practices or behaviors, and (4) 

investigating the effects of coaching on teachers’ knowledge or beliefs. When a study could fit in 

more than one of these categories, such as those that investigated both teachers’ changes in 

practices and beliefs, we coded it with both. Together, this analysis provides important insights 

into what research about mathematics teacher coaching currently offers, and illuminates critical 

gaps for future research. 

Review of Literature 

Investigating Coaches’ Activities and Relationships 

 Six studies investigated coaches’ activities and relationships (Campbell & Griffin, 2017; 

Giamellaro & Siegel, 2018; Gibbons & Cobb, 2016; McGatha, 2008; Mudzimiri et al., 2014; 

Wilder, 2014). These document how coaches spend their time, showing the various forms of 



support they provide for teachers, as well as the other responsibilities that coaches can be tasked 

with. Mudzimiri and colleagues observed seven coaches in five different districts for a day, in 

order to catalogue the day-to-day work of coaches. They used criterion sampling (Patton, 2002), 

including district coaches, multiple-site coaches, building-level coaches, and coaches who were 

also still teachers. Their analysis finds that coaching sessions most often take place in teachers’ 

classrooms, confirming that this form of PD is often proximal to practice. They also identified 

coaches’ activities related to what they call the coaching cycle, including: pre-lesson 

conferences, observing instruction, working with students, co-teaching lessons, and post-lesson 

conferences. These findings were corroborated by the other studies in this program of research; 

Gibbons and Cobb, who shadowed one focal coach to illuminate not only how the coach spent 

her time but also what elements of coaching knowledge were implicated in coaching, found that 

modeling, co-teaching, observing and debriefing were central to one coach’s activities. Similarly, 

Campbell and Griffin, who asked 21 mathematics coaches in rural districts to record their 

activities on an app, found that the most prevalent coaching activity was co-teaching a lesson 

with a teacher. These studies, which used self-report (Campbell & Griffin, 2017), interviews 

(Gibbons & Cobb, 2016), and observational data (Gibbons & Cobb, 2016; Mudzimiri et al., 

2014) all showed similar findings about the activities coaches use to support teachers’ learning. 

 All of the studies investigating coaches’ activities also found that coaches’ 

responsibilities often extended beyond in-classroom support. For example, Mudzimiri and 

colleagues (2014) identified two additional strands of coaching: (1) relational aspects of 

coaching, such as promoting trust, goal-setting, mentoring, and reflective questioning; and (2) 

exchange of information, such as finding specific resources, providing expertise, interpreting and 



reporting data, and citing research. Similarly, Gibbons and Cobb (2016) found five aspects of 

planning that the coach used in designing her activities:  

(a) identifying long-term goals for teachers’ development, (b) assessing teachers’ current 

instructional practices, (c) locating teachers’ current instructional practices on general 

trajectories of teachers’ development, (d) identifying next steps for teachers’ 

development, and (e) designing activities to support teachers’ learning. (p. 246).  

Mudzimiri and colleagues add that coaching duties varied widely, suggesting that “context and 

competing demands have a drastic influence on what gets accomplished in coaching regardless 

of the coach’s job title or assignment” (p. 19). Campbell and Griffin (2017) echoed this, finding 

that some coaches were also tasked with programmatic responsibilities and addressing 

administrators’ needs, and that when this happened, they had less time to support teachers. They 

suggest that for coaching to be most effective, there needs to be a coherent common vision 

across educational stakeholders.  

Three studies took a closer look inside the interactive activities of coaching, allowing a 

glimpse into how contextual elements shape the work of coaching. For example, Wilder (2014) 

showed that an inquiry stance supported a coach in managing the tension that comes from being 

a disciplinary outsider (a former English teacher) coaching an algebra teacher. In another study, 

McGatha (2008) used the Cognitive CoachingSM framework to investigate the coaches’ various 

support roles of consulting, collaborating, and cognitive coaching (mediating teacher thinking) 

for two teacher-coach pairings. The role of collaboration resulted in higher levels of teacher 

engagement once the goals were negotiated and co-determined. Similarly, Giamellaro and Siegel 

(2018), taking a cultural-historical activity theoretical perspective (Cole, 1988), examined how 

teachers and coaches co-constructed the role of the coach. They examined the role of one STEM 



coach in a district, working with 34 teacher participants and found that the coach was most 

valued for being a connector (broker between classroom and external demands), planner (co-

planning and writing grants), and teacher (of teachers and students). Their theoretical perspective 

afforded a broader unit of analysis than the other studies in this strand, helping them point to the 

need for coaches to account for “participants’ backgrounds, personalities, and belief systems [as 

these] were a significant variable” (p. 35) in how teachers took up the coach’s various roles.   

 Research implications from an activities perspective. This group of studies has 

important implications for coaching research. Although there may be a core set of coaching 

activities employed by coaches in various settings, findings suggest that these activities were 

often chosen in response to teachers’ learning needs (Campbell & Griffin, 2017; Gibbons & 

Cobb, 2016; McGatha, 2008; Mudzimiri et al., 2014; Giamellaro & Siegel, 2018), that their work 

is shaped by institutional and administrator pressures (Campbell & Griffin, 2017; Mudzimiri et 

al., 2014; Wilder, 2014), and that coaching can be more responsive than traditional forms of PD 

(Grossman & Wineburg, 2018). This may be a crucial affordance for teachers’ learning of 

justice-oriented approaches; coaching that can respond to teachers’ learning needs and prior 

instructional histories (Campbell & Griffin, 2017; Giamellaro & Siegel, 2018; Gibbons & Cobb, 

2016) should also be able to respond to the needs of students in a particular school by the same 

mechanisms. Coaches spend a great deal of time in teachers’ classrooms and work contexts, 

getting to know their students and communities and challenges therein. Moreover, the finding 

that coaching is shaped by contextual forces such as district or school administrators’ demands 

(Mudzimiri et al., 2014) suggests that teachers’ learning through coaching may be shaped by 

other elements of context not yet investigated, such as community movements (Apple, 2006) and 

systems of oppression (Gutiérrez, 2013).  



Effects of Coaching on Student Assessment Scores 

Four studies investigated the effects of mathematics teacher coaching on student 

assessment scores using either test scores alone to determine the effects of coaching (Campbell 

& Malkus, 2011; Garcia et al., 2013), or combining student assessment scores with other 

measures, such as classroom observations (Bruns et al., 2018; Powell et al., 2016). All of the 

studies found the presence of instructional coaches increased student scores in mathematics. 

 Assessment scores as sole evidence. Both Campbell and Malkus (2011) and Garcia and 

colleagues (2013) investigated the effects of coaching solely on student assessments. Campbell 

and Malkus’ study was a large-scale randomized controlled trial that relied on Virginia’s high-

stakes standardized assessment. Investigating whether the placement of an elementary 

mathematics coach affected student achievement in 36 schools over 3 years, they used 

hierarchical linear modeling and controlled for teacher experience, prior school academic 

tradition in mathematics, school size, and school demographics. This study found that coaches 

positively affected student achievement in grades 3, 4, and 5, and that this significant positive 

effect emerged over time. They conjecture that the effects of coaching accrued as the coaches 

gained experience and school leadership, coaches, and teachers learned to work together. On a 

smaller scale, Garcia and colleagues compared two middle schools in one district to determine 

whether the presence of instructional coaches affected student achievement. Using multivariate 

analysis of variance to analyze the data, they too found significant results associated with 

instructional coaches in 6th- and 7th-grade mathematics, but results for 8th-grade mathematics 

were mixed.  

 Assessment scores and observational data combined. More recent studies combined 

assessment data with classroom observations to investigate the effects of coaching. Bruns and 



colleagues (2018) conducted a randomized evaluation of a coaching program which provided 

both support materials and “expert coaching” (p. 215). Students in schools that participated in 

this program performed 0.05-0.09 standard deviations higher in 10th-grade mathematics on a 

standardized test. In this study, coaching was provided through three “short” (p. 215) face-to-

face sessions, and then through Skype interactions over the course of a school year. 175 schools 

were randomly assigned to receive the treatment, and 175 schools to a control group. In this 

study, teachers were coached on specific instructional strategies that came from the book Teach 

Like a Champion (Lemov, 2010). Statistically significant learning gains were found in treatment 

schools along with improved student engagement as measured by fewer students “off task” or 

“visibly tuned out” (p. 219). Additionally, teachers spent more class time on instruction rather 

than on classroom management in treatment schools. Through this study, researchers showed 

that student achievement, teachers’ practices, and instructional coaching were linked, although 

the instructional coaching was limited to the instructional strategies provided in the book. 

 Powell and colleagues (2016) also combined student assessment data with classroom 

observations, conducting a mixed-methods study with elementary teachers from four elementary 

schools in both urban and rural contexts. Their study examined results of a Culturally 

Responsive Instructional Observation Protocol (CRIOP), along with on-site coaching support, on 

teachers’ culturally responsive instruction. Participating teachers in their study “received an 

average of 50.4 hours of classroom-based coaching and mentoring during the intervention” (p. 

12). They found that high implementation of the protocol related positively to student 

achievement. This study’s concurrent triangulated, mixed methods design (Creswell et al., 2003) 

helped illuminate how this association may have occurred as well. They identified “High 

Implementation” (p. 16) and “Low Implementation” (p. 16) teachers, based on observation 



scores on the CRIOP. Thus, they were able to show that large effect sizes were found for specific 

dimensions of the CRIOP: sociopolitical consciousness, instruction, assessment, classroom 

relationships, and curriculum. These findings provide important guidance for coaches seeking to 

support teachers in learning culturally responsive teaching approaches. 

 Research implications from an assessment score perspective. Together, these studies 

raise important theoretical, conceptual, and methodological questions. Powell and colleagues’ 

(2016) study was the only one in this group to name its underlying theoretical perspective. They 

drew on a rich theoretical literature on culturally responsive instruction (CRI), which provided 

important tools to inform their design and analysis. Because of this theoretical perspective, they 

were able to identify elements of CRI that coaching was successful at improving, and which of 

these were linked to improved student assessment scores. We recommend that future research on 

coaching be conducted in this theoretical tradition.  

We are concerned, however, about the overall conceptualization of coaching as effective 

if it improves student assessment scores, and about the methodological tools used to draw 

conclusions in this strand of research. Improving students’ mathematical learning is, of course, 

an important long-term goal of teacher coaching, and assessments are often an efficient way to 

measure this. Nevertheless, assessments offer an incomplete and inadequate measure of students’ 

learning experiences. Research is clear that assessments can be culturally-biased (Au, 2009; 

Solórzano, 2008), often measuring parental income more accurately than they predict students’ 

future success (Sacks, 2009; Zwick, 2013). Using assessment scores as outcome measures 

reinforces racist narratives about minoritized students’ mathematical abilities (Gutiérrez, 2008; 

Martin, 2009). As Fenstermacher and Richardson (2005) point out, teaching can be “successful” 



with regard to learning measured, but at the same time harmful in the ways in which that learning 

was accomplished.  

The two studies in this strand that used mixed methods (Bruns et al., 2018; Powell et al., 

2016) highlight a crucial contradiction in this reliance on assessment scores. Bruns and 

colleagues’ used Teach Like a Champion (Lemov, 2010) as a coaching manual, a book that 

Valenti (2019) has thoroughly critiqued for its reliance on racialized deficit ideologies about 

students. Its recommendations have been called carceral pedagogies (Horn, 2020), which 

emphasize control and are primarily used with minoritized students, not with affluent white 

students (Lamboy & Lu, 2017). Powell and colleagues, by contrast, demonstrate that coaching 

can support teachers in CRI. Their study lays crucial groundwork, illuminating CRI areas that 

coaching supported teachers in. But it is precisely this duality that underscores our concerns with 

using assessment scores to investigate coaching: if coaching using carceral pedagogies and 

culturally responsive pedagogies both raise students’ assessment scores, it is clear that we must 

look beyond assessment scores to understand whether and how coaching is ultimately good for 

students. 

Effects of Coaching on Teachers’ Practices or Behaviors 

Turning the analytical focus to in-classroom pedagogies, in close to half of the studies 

reviewed (n = 11), researchers investigated changes in either teachers’ behaviors or practices.  

Adoption of specific instructional strategies. Five studies explored whether coaching 

enhanced teachers’ adherence to pre-identified strategies such as using behavior-specific praise 

statements (Duchaine et al., 2011), directions and rewards (Kohler et al., 1997), or research-

based strategies (Kretlow et al., 2010, Kretlow et al., 2012; Polly, 2012). None of these studies 

named a theoretical perspective, and all looked at teachers’ fidelity to practices. For example, 



Kohler and colleagues (1997) examined effects of peer coaching on teachers’ incorporation of an 

integrated instructional approach. They saw increases in teachers giving students rewards, praise, 

and feedback for building cooperation skills. Similarly, Duchaine and colleagues found that 

teachers increased their use of behavior-specific praise statements when provided with written 

feedback from a coach. Looking at both direct instructional practices and curricular fidelity, 

Kretlow and colleagues (2010) studied the effects of coaching on teachers’ “accurate delivery” 

(p. 234) of instructional units. This emphasis on direct instruction was also taken up by Kretlow 

and colleagues’ (2012) study: they used audio-recordings from instruction to see whether 

teachers increased their use of model-lead-test, choral responding, or response cards after 

coaching. Pushing further, Polly’s study showed that “teachers who sought more in-class support 

and co-teaching opportunities showed more enactments” (p. 78) of the direct instruction 

program, suggesting that teacher support should take place closer to classrooms.  

More expansive measures of practice. The remaining six studies in this program of 

research took a more expansive view of teaching practices. For example, Munson (2020) in an 

investigation of teacher noticing (van Es, 2012), illuminated how side-by-side coaching could 

support teachers’ in-the-moment decision-making by making their thinking and noticing visible, 

while Powell and colleagues (2016)looked for teachers’ development of culturally responsive 

instructional practices. Powell and colleagues’ (2016) landmark study investigated whether 

coaches supported culturally responsive instruction (CRI) in their daily practice. They used 

observational data, assigning scores on the CRIOP for each dimension. Using repeated measures 

ANOVA, they found that CRI was significantly higher after coaching. Supplementing these 

findings with interview data, they found features of CRI that teachers found challenging.  



The other studies in this strand looked at teachers’ development of practices related to 

ambitious mathematics teaching (Franke et al., 2007; Lampert & Graziani, 2009): mathematical 

discourse (Bennett, 2010), collaborative grouping (Krupa & Confrey, 2012), and reform 

practices (Obara & Sloan, 2009; Olson & Barrett, 2004). Both Obara and Sloan, and Krupa and 

Confrey found that teachers increased their use of collaboration. Olson and Barrett, on the other 

hand, found that “providing [teachers] with rich mathematical tasks and discussing the embedded 

mathematical concepts did not promote the anticipated professional growth” (p. 77). Instead, 

they suggest evoking teachers’ pedagogical curiosity.  

Research implications from a behaviors and practices perspective. Together, these 

studies suggest that coaching can support teachers in developing or adopting new practices. 

Theoretically, the studies that adopted interactionist perspectives, such as social constructivist 

theory (Bennett, 2010), or communities of practice (Olson & Barrett, 2004), help us understand 

contextual factors that shape teaching and learning, such as students’ and teachers’ histories 

(Olson & Barrett, 2004). These findings are consequential for designing coaching programs that 

can effectively support teachers.  

Despite these contributions, we are concerned by the overwhelming focus on 

mathematical and pedagogical practices over consideration of students’ needs. The group of 

studies that looked for adherence to specific practices seemed to presuppose that there exists 

such a thing as a best practice for all students. Yet, students’ (and teachers’) unique cultural and 

racialized experiences, as well as local and political circumstances, mean substantial diversity in 

their learning needs (Bunton et al., 2018; Weiner, 1993). Methods for addressing these issues 

cannot be captured by teachers’ in-classroom practices and behaviors alone, at least as they are 

currently conceptualized and measured. The second group of studies offers promise that 



coaching can support teachers toward more ambitious mathematics teaching; yet, even when 

studies focus on what are considered to be equitable mathematics practices, they can still fall 

short of justice. Often, ambitious instruction adopts a colorblind (Bonilla-Silva, 2014), uncritical 

approach (Rubel, 2017). As Martin, Gholson, and Leonard (2010) point out, “African American, 

Latino/a, Native American, and poor students serve as canaries in the mineshaft for the long 

history of content-focused scholarship in mathematics education” (p. 16). It is clear that 

throughout this long history, minoritized students have been ill-served in a K-12 mathematics 

education system that calibrates on mathematics practices rather than on justice (Joseph & Frank, 

under review). Colorblind centering of mathematics practices, then, is likely to perpetuate the 

status quo of stratification and marginalization, in which students of color are systematically 

disenfranchised (Moses & Cobb, 2001).  

Powell and colleagues’ (2016) groundbreaking study shows promising possibilities for 

coaching to support justice-oriented teaching. Finding both successes and challenges of coaching 

for CRI, they suggest that coaching could support teachers in naming more concrete CRI 

practices, but that family collaboration was still a challenge for most teachers even after this 

coaching intervention. This research suggests that more robust partnerships between coaches and 

the local communities in which they work might support more successful coaching in this area. 

We recommend that future research not only verify and expand these findings, but also explore 

some of the methodological and theoretical approaches that look inside coaching interactions to 

illuminate how coaching can support teachers’ learning (e.g., Bennett, 2010; Olson & Barrett, 

2004). Combining such tools with Powell and colleagues’ rich findings and framework could 

uncover the yet-unexplored affordances of coaching for CRI, a promising but largely overlooked 

program of research. 



Effects of Coaching on Teachers’ Knowledge and Beliefs  

Nine studies looked at teachers’ mathematical and instructional knowledge or beliefs 

about teaching (sometimes in conjunction with practices). 

Teachers’ mathematical knowledge for teaching. Knapp and colleagues (2016) 

investigated teachers’ development of mathematical knowledge for teaching (MKT) through 

coaching. The authors found that coaches prompted changes in teachers’ MKT through dynamic 

discussions about their teaching and a dynamic geometry software. Using mixed methods, coded 

videotapes of lessons and audiotapes of coaching interactions for both the ways that MKT 

development may have occurred, and for the average number of expressions of MKT per lesson 

for each teacher. The authors do not name the learning theories that they utilize, and although 

this work seems to be in the cognitive paradigm, with coaches helping teachers restructure “their 

implicitly held models of student thinking” (p. 335), they also show some of the interactive 

dimensions of teachers’ learning through coaching. For example, this study shows that teachers’ 

knowledge development can be fostered through dynamic discourse, where the coach, having 

observed and gained perspective on the teacher’s approaches and challenges, can strategically 

press the teacher in ways that support the development of MKT.  

Teachers’ knowledge about specific instructional strategies. Two studies investigated 

how coaching could support teachers’ knowledge about specific instructional strategies (Lesseig, 

2016; Lotter et al., 2014). Lotter and colleagues investigated teachers’ learning about inquiry 

instruction. Drawing on Wenger’s (1998) communities of practice theory, they examined not just 

the pre- and post-intervention questionnaires, but also used interview data to examine the role of 

the community of practice in teachers’ learning. They suggest that teachers’ and coaches’ mutual 

engagement in inquiry practice supported teachers’ development of a shared vision and common 



language, by providing “a critically reflective but supportive environment” (p. 18). This study 

showed that the coaches’ and teachers’ daily negotiation of the meaning of inquiry was 

fundamental to teachers’ learning, advancing the field’s understanding of how teachers can learn 

through instructional coaching.  

Also looking closely at coaching interactions, Lesseig (2016) investigated how coaching 

could support teachers in promoting conjecturing, generalising, and justifying (CGJ) in 

mathematics classrooms. This study not only finds that teachers’ knowledge was enhanced, but 

also illuminates how such learning processes occurred. Most coaching interactions took place 

around Math Studio cycles, a modified lesson study model (Bocala, 2015). They found that 

coaching increased teachers’ “knowledge of CGJ and awareness of promoting these practices in 

the classroom” (p. 115). Through an analysis of specific coaching moves, they found that 

teachers’ learning was supported by: (1) making teachers’ thinking public, (2) challenging 

teachers to connect mathematical lesson goals with broader mathematical ideas and goals, and 

(3) requesting a rationale for pedagogical decisions. They found that coaches “pressed on 

teachers thinking [sic], and consistently requested that teachers defend pedagogical decisions 

based on the potential to elicit CGJ. These moves made teachers’ tacit knowledge and beliefs 

open for debate and compelled the group to question standard instructional practices” (p. 114). 

Thus, these two studies contributed a glimpse into how teachers’ knowledge can be furthered 

through coaching by zooming in on teacher-coach interactions. 

Teachers’ beliefs about their own instructional capacity. One study examined 

teachers’ beliefs about their own instructional capacity, along with their adoption of “standards-

based methods” (Bruce & Ross, 2008; p. 357). In their study, peer coaching “reduced teachers’ 

perceptions of the difficulty of the instructional tasks and increased their belief in their ability to 



teach in new ways” (p. 353). Using a pre- and post-intervention design, they drew on social 

cognition theory (Bandura, 1997), which posits that teachers’ self-efficacy affects their behavior. 

Participants reported that observing modeled teaching strategies “led them to believe that they 

too could be successful enacting standards-based teaching” (p. 361). The authors argue that peer 

coaching can enhance teachers’ self-efficacy through social persuasion, that is, “persuading peers 

that they are capable of performing a task” (p. 351); vicarious experiences, that is, “observing a 

similarly capable teacher peer implementing successful strategies” (p. 351); and physiological 

and emotional cues, or “peer influence on increasing positive feelings arising from teaching and 

teaching ability” (p. 351). These findings illustrate how coaching can be responsive to teachers’ 

feelings, experiences, and self-doubts in order to change their beliefs about their own self-

efficacy. 

Teachers’ beliefs about effective mathematics teaching. Along similar lines, five 

studies looked at teachers’ beliefs about effective mathematics teaching (Bengo, 2016; Gibbons 

et al., 2017; Hopkins et al., 2013; Hopkins et al., 2017; Neuberger, 2012). Hopkins and 

colleagues’ (2013, 2017) studies investigated both the evolving roles of coaches and the ways 

that coaches facilitated teachers’ implementation of a new math curriculum. They found that 

coaches contributed to system-wide instructional change, facilitated “via significant shifts in 

teachers’ beliefs about how elementary students should learn mathematics” (Hopkins et al., 

2017, p. 217). In their 2013 study, Hopkins and colleagues used mixed methods to show that 

changes in school advice and information networks were associated with shifts in teachers’ 

beliefs about inquiry-oriented mathematics teaching, along with practices aligned with these 

beliefs.  



Bengo (2016), Gibbons and colleagues (2017), and Neuberger (2012) used a case study 

approach, detailing what elements of coaching could support teachers’ learning. Bengo, using 

observations, questionnaires, interviews, and archival data, looked for “aha” (p. 95) moments 

with skeptical teachers, finding that coaches needed to convince teachers that these new 

strategies could work. Bengo also asked coaches to report when they were effective at changing 

teachers’ practices, finding coaching to be effective when it changed both beliefs and practices 

through rapport and differentiated help. Similarly, Neuberger found that teachers’ emerging 

beliefs and emerging practices were tightly connected, and that coaching helped teachers see that 

mathematics teaching should be less about right or wrong answers, and more about providing 

space for and building on student thinking. Bengo found that trust was crucial; the coach must 

appear credible to teachers and must prove their subject matter expertise. Bengo found that 

coaching’s success “depends on the coach’s ability to know the teacher’s perspective” (p. 89) 

and on addressing the needs of individual teachers. They also suggest that the coach’s 

observations can position her to “determine the challenge(s) the teacher is facing” (p. 91) and to 

address “problematic beliefs” (p. 95) by better understanding the teacher’s circumstances before 

pressing for change.  

Similarly, Gibbons and colleagues (2017) conducted a fine-grain analysis of one school-

based elementary mathematics coach who engaged a group of 4th-grade mathematics teachers in 

collectively learning ambitious and equitable instructional practices through Math Labs. Taking a 

communities of practice perspective (Wenger, 1998), they observed over 40 coach-teacher 

interactions and conducted interviews after every observation, investigating how coaching 

activities might support “new forms of discourse, practice, and understanding” (p. 232), 

foregrounding “group process over any particular impact on individuals” (p. 232). They found 



that the coach “helped to dramatically transform” (p. 231) teachers’ deficit-oriented narratives 

about the school and their students. They also highlight some of the components of coaching that 

supported development of collective capacity for ambitious and equitable mathematics 

instruction. They found that the coach focused debrief conversations on “what the team learned 

about students’ thinking, what this information means for instructional practices, and what 

implications may be entailed for teachers’ own classroom” (p. 234). Through this in-depth case 

study, Gibbons and colleagues were able to uncover how the coach facilitated teacher learning 

experiences that supported the group’s revision of deficit-oriented narratives. Their theoretical 

perspective afforded a broader unit of analysis than most of the studies reviewed, allowing them 

to focus on the team’s learning. Crucially, they suggest that the coach’s ability to facilitate 

collective learning “was dependent on her knowledge and study of children’s thinking and her 

time in individual teachers’ classrooms” (p. 248). This finding is extremely consequential, 

demonstrating the importance of situated knowledge for coaches supporting teachers’ learning. 

Research implications from a knowledge and beliefs perspective. Overall, studies that 

looked at changes in teachers’ knowledge and beliefs offer the field important conceptual and 

methodological approaches for studying mathematics teacher coaching. Conceptualizing 

coaching as shifts in teachers’ knowledge and beliefs and using methods that provided a close-up 

look at the interactive dimensions of coaching, this group of studies expands on earlier work to 

detail how the activities of coaching can support teacher learning, as well as why teachers’ 

practices and behaviors might be changed through coaching. Moreover, they offer important 

analyses of collective learning experiences, advancing the theoretical state of the field; by 

showing that teachers’ learning can be supported by coaching in communities of practice, 

Gibbons and colleagues (2017) demonstrate that the context in which coaches and teachers work 



is not only important but integral to the learning that occurs. This is a substantive contribution to 

the field, with, as we argue below, critical implications for future research. 

Summary of the Literature 

Our review of the literature suggests that mathematics teacher coaching can be an 

important lever for teachers’ learning, but that research has only scratched the surface of its 

possibilities. Current research shows that coaching can support teachers in improving students’ 

assessment scores (e.g., Bruns et al., 2018; Campbell & Malkus, 2011; Garcia et al., 2013), 

adopting new instructional practices (e.g., Duchaine et al., 2011; Obara & Sloan, 2009), and 

improving teachers’ mathematical and pedagogical knowledge (Knapp et al., 2016), as well as 

beliefs about effective instruction (e.g., Bengo, 2016; Gibbons et al., 2017; Hopkins et al., 2017). 

Moreover, because coaching is situated in teachers’ classrooms, current literature suggests that it 

can be responsive both to teachers’ learning needs (Bengo, 2016; Gibbons et al., 2017; Kohler et 

al., 1997) and to contexts (Giamellaro & Siegel, 2018; Hopkins et al., 2017).  

Despite this progress, the mathematics teacher coaching research that we reviewed gives 

little consideration to who students are, and to the issues of culture, identity, and power that 

critical mathematics education scholars have long called for (e.g., Nasir et al., 2008; Martin, 

2010). Limiting methodologies and theoretical approaches contributed to this oversight. Many of 

the studies reviewed pre-determined what they wanted to look for, such as assessment scores 

(e.g., Campbell & Malkus, 2011; Garia et al., 2013) or direct instruction practices (e.g., 

Duchaine et al., 2011; Kohler et al., 1997; Kretlow et al., 2010, 2012; Polly, 2012), and therefore 

they only collected data related to these narrow phenomena. Moreover, only eight of the 29 

studies used units of analysis that could account for the interactive dimensions of learning 

(Bennett, 2010; Bruce & Ross, 2008; Giamellaro & Siegel, 2018; Gibbons et al., 2017; Hopkins 



et al., 2013, 2017; Lotter et al., 2014; Olson & Barrett, 2004). These studies that took a broader 

unit of analysis helped illuminate how coaching was shaped by contexts, but even these limited 

their analyses to institutional setting, neglecting broader systems of power and meaning. These 

theoretical and methodological approaches were connected to researchers’ conceptual 

approaches; the majority of this research relied on incomplete notions of what it means for 

coaching to “work.” Researchers — with the exception of Powell and colleagues (2016) — 

overlooked justice-oriented pedagogies.  

A Call for a Justice-Oriented Perspective in Mathematics Teacher Coaching 

Despite this oversight, we contend that coaching is well-positioned to support teachers’ 

learning of justice-oriented pedagogies. Because coaches work in teachers’ local contexts, often 

based at their schools and working in their specific classrooms, they may accrue situated 

knowledge about the particular needs of the teacher, students, and contexts that can be an 

invaluable asset to the work of supporting teachers’ learning of  justice-oriented mathematics 

teaching. Additionally, coaches are positioned to be responsive to teachers’ and students’ 

learning needs. Both their placement and situated knowledge gives them tools and access to 

respond with immediacy to challenges of justice-oriented teaching, in a way that traditional 

forms of PD cannot (Grossman & Wineburg, 2018).  

Justice-Oriented Mathematics Teaching 

Justice-oriented mathematics teaching requires teachers to consider the situated, social, 

and political nature of teaching (Eick et al., 2003; Leonard et al., 2010), build on students’ 

cultural and linguistic assets (Ladson-Billings, 2000; Zygmunt et al., 2018), and attend to 

broader structures of power and privilege (Goffney, 2016; Warren, 2018). Crucially, 

mathematics teachers must learn to teach in ways that are responsive to students’ identities (Gay, 



2002; Nasir et al., 2008; Warren, 2018). This includes, for example, culturally-relevant (e.g., 

Ladson-Billings, 1995), -responsive (Bergeron, 2008; Gay, 2000), and -sustaining (Michener et 

al., 2015; Paris, 2012) teaching. 

Such justice-oriented pedagogies demand situated knowledge of who students are. 

Responding to, and seeking to foster and sustain, students’ cultures requires deliberate work to 

get to know students. As Bang (2015) reminds us, culture is dynamic, rather than static, and 

local, rather than general (see also Gutiérrez & Rogoff, 2003; Smith, 2012; Tuck & McKenzie, 

2014). Culture represents communities’ lived experiences, socio-historically accumulated 

practices, and ways of being, interacting, and thinking (Llopart & Esteban-Guitart, 2018). To be 

clear, culture here does not equate to ethnicity or race, and a call to teach in culturally-responsive 

or sustaining ways involves more than relating to students’ heritage cultures (Paris, 2012). 

Instead, teaching in these ways begins with understanding both the regularities and differences 

that arise from “people’s varied participation in the practices of dynamic cultural communities” 

(Gutiérrez & Rogoff, 2003, p. 21). This view of culture as fluidly constructed through meaning-

making processes underscores the situatedness of this work, and “implicitly honors within-group 

diversity” (Artiles, 2003, p. 182).  

Justice-Oriented Mathematics Coaching 

 Because of the complex and highly local learning demands for teachers working toward 

justice-oriented mathematics teaching, coaching offers important affordances for teachers’ 

learning. Namely, coaching has enormous potential to be responsive not only to teachers’ 

learning needs, but also to the contextual setting and to students’ cultural, linguistic, and personal 

strengths, helping teachers teach in more just and humanizing ways. For example, consider a 

teacher from our current research project (Marshall et al., 2018) who wants to help students 



mathematize the world around them and develop a sense of agency against societal injustices. 

Her coach can not only provide curricular resources to support this aim, but importantly, her 

situated knowledge may help her understand the local forms of oppression that students are most 

attuned to, tapping into their passions. Moreover, the coach’s history at this school may help her 

support the teacher in navigating both administrative and parental reactions to such a project. In 

such endeavors, the coach’s situated knowledge and responsiveness to the situation can be 

invaluable.  

Research Implications for a Justice-Oriented Perspective 

In a justice-oriented paradigm, what constitutes evidence of coaching’s efficacy must be 

reconceptualized. Investigations of coaching should include its effects on students’ learning 

experiences (Gay, 2002; Joseph et al., 2019; Paris & Alim, 2017) and account for the situational 

differences relating to personal, historical, and political circumstances that create different 

learning needs for different students (Bunton et al., 2018; Joseph et al., 2019). Similarly, we 

cannot rely on measures of teachers’ mathematical, curricular, or pedagogical knowledge alone; 

teachers also need  to be familiar with their students’ racialized experiences (Joseph et al., 2019), 

and to know how to create culturally-sustaining (Paris & Alim, 2017) learning environments, as 

well as to have political knowledge of the institutional and geographical settings in which they 

work (Gutiérrez, 2018; Kokka, 2018). In line with Powell and colleagues’ (2016) work, we need 

to reconceptualize how we investigate coaching to capture outcomes, practices, pedagogies, 

knowledge, and beliefs that lead to more just learning experiences for students.  

Methodologically, we argue that future studies should attend to the complexity and 

situativity of teachers’ learning. Current research has advanced some useful methods for this; for 

example, Bennett (2010) used an in-depth case study to conduct a “close examination of the 



unique, dynamic, and complex nature of classroom learning environments” (p. 81). This showed 

that one teacher learned to more equitably include students in conversations. By collecting a 

wider variety of data (e.g., Gibbons et al., 2017), future work might investigate how coaching 

can be responsive not just to teachers and institutional settings (Bengo, 2016; Giamellaro & 

Siegel, 2018), but also, crucially, to students’ identities, contexts, and learning needs. Instead of 

limiting analyses to assessment scores, teachers’ actions, or narrowly-conceptualized knowledge 

and beliefs, we argue that researchers should gather data on the ecological contexts in which 

teachers work, in order to better understand how coaching can support teachers’ learning about 

the situated, social, and political dimensions of teaching.  

A justice-oriented approach will also require theoretical perspectives that account for 

contexts and activity systems, both broad and local (Esmonde, 2017; Parsons, 2017). Researchers 

might draw on situative or sociocultural learning theories, allowing them to investigate how local 

meaning systems shape learning (Bang, 2015). Because justice-oriented mathematics teaching is 

a highly contextualized endeavor that varies drastically from district to district, neighborhood to 

neighborhood, and school to school, researchers should take broad units of analysis. 

Sociopolitical theories might offer such analytic tools for understanding the roles of identity, 

power, and ideologies in learning (Gutiérrez, 2013; Nasir & McKinney de Royston, 2013). These 

perspectives could support researchers in better understanding the larger discourses and systems 

of power and oppression that shape mathematics teachers’ learning of justice-oriented teaching 

through coaching (Gutiérrez, 2013).  

We do not doubt that coaches in many contexts are already supporting teachers toward 

justice-oriented forms of teaching; however, researchers have not yet located or investigated 

many of these critical affordances of coaching. In our professional experiences, we knew 



coaches whose situated knowledge and responsiveness to students, teachers, and contexts helped 

them attune mathematics teachers to elements of justice in their work. Because coaching is 

locally-situated and can be tailored to teachers’ needs (Krupa & Confrey, 2012), we recommend 

that researchers seek out additional conceptual, methodological, and theoretical tools to help the 

field understand the affordances and limitations for justice-oriented mathematics coaching.  
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CHAPTER III 

VIDEO-BASED COACHING TO SUPPORT TEACHERS’ LEARNING OF SOCIAL 

JUSTICE MATHEMATICS PEDAGOGIES 

 

 

In mathematics, a movement to teach content in connection with sociopolitical contexts 

and applications has resonated with many teachers and researchers (Bartell, 2013; Frankenstein, 

1983; Gutstein, 2007; Kokka, 2015; Skovsmose, 2000). However, authentically situating 

mathematics in real-world contexts in general –– and in sociopolitical contexts in particular –– 

can be a complex, demanding endeavor (Leonard et al., 2010). This work requires “effort, 

perseverance, and reflection” (Bartell, 2013, p. 132), yet teachers embarking on such projects 

have little guidance. Many have reported struggling and feeling ill-prepared to integrate 

mathematics and social justice (Kokka, 2017; Meaney et al., 2009). Designing and investigating 

ways to better support teachers in this work is, then, an important research topic for the field 

(Bartell, 2013; Gates & Jorgensen, 2009).  

One of the core goals of teaching math for social justice is to develop “both critical 

consciousness and mathematical competencies” (Gutstein, 2007, p. 109), although many 

differing aims of teaching for social justice exist (Bartell, 2013; Chubbock & Zembylas, 2008). 

In the Freirian tradition, “the purpose of education is not to integrate those who are marginalized 

into existing society but rather to change society so that all are included” (Bartell, 2013, p. 131). 

In this paradigm, mathematics education should prepare students to analyze and combat 

oppressive systems.  



Although there has been a strong coalition of teachers working for social justice for 

decades (e.g., Frankenstein, 1983; Gutstein & Peterson, 2005; Kokka, 2017), we still know little 

about how teachers’ learning to do this work can be supported (Bartell, 2013). Support is critical, 

because teaching for social justice requires not only different knowledge bases than “simply” 

teaching mathematics (Bartell, 2013; Gonzalez, 2009), but also requires flexibility and 

responsiveness; as students react to injustices, teachers must adapt to ensure that their students 

feel empowered rather than overwhelmed. Beyond the complexities of pedagogy, there are 

institutional pressures to address. For instance, teachers must negotiate competing demands such 

as standardized tests and rigid pacing guides (Gonzalez, 2009), as well as resistance from 

students who see social justice topics as “not math” (Brantlinger, 2007, p. 235). Because of the 

complexity and context-specificity of this work, Marshall and Buenrostro (under review) argue 

that teacher coaching may be a fruitful form of support with its proximity to practice and 

potential to respond to changing circumstances and teachers’ evolving learning needs. 

Conceptualizing Teachers’ Learning Through Coaching 

In Project SIGMa (Supporting Instructional Growth in Mathematics), the larger study that 

preceded my dissertation project (Horn, 2016), our team designed a protocol for Video-based 

Formative Feedback (VFF) cycles (Figure 1) to support teachers’ learning (Garner et al., 2018; 

Horn, 2020). To support teachers’ learning in and from practice, we sought a novel form of 

coaching that would be built around teachers’ own personal goals for their learning and that 

could respond to issues that come up in teachers’ ongoing instruction (Horn, 2015). To this end, 

we designed our model to be “co-inquiry” so that deciding foci was a collaborative effort (Horn, 

2020); honoring both the teacher’s learning goals and inquiry questions as well as topics of 

interest to the research team.  



In the VFF cycles, teachers first identified a question for co-inquiry. Then, we film in-

class instruction to capture phenomena of interest, using a two-camera, multi-microphone 

recording system that allows us to videotape a lesson both from the teacher’s point of view 

(Sherin et al., 2008) and a wide-angle view of the entire classroom, with simultaneous tracks of 

audio from student groups. Identifying episodes of interest from the classroom, we engaged 

teachers in a debrief around the episodes, surfacing problems of practice that arise in their work. 

Because the VFF design relies on teachers’ own inquiry questions and rich video-records of 

classroom interactions for discussion, it positions “participants to think about themselves, their 

circumstances, and their future actions in ways that are deeply contextualized” (Gutiérrez & 

Jurow, 2016, p. 4). 

 

 

 

Figure 1. Video-Based Formative Feedback (VFF) cycles 



Problem-Based Learning 

Our VFF design was inspired by models of problem-based learning (PBL) for teachers (e.g., 

Horn, 2013), intentionally building learning experiences around real-life decision making (Horn, 

2020). De Simone (2008) argues that by centering “active and meaningful inquiry” (p. 179), 

problem-based learning can support teachers in learning to apply principles “flexibly to problems 

of varying complexity” (p. 180). Problem-based learning has most often been studied in 

classroom settings, with K-12 students (e.g., Malmia et al., 2019), pre-service teachers (e.g., De 

Simone, 2008), or with medical students (e.g., Burgess et al., 2018). However, Horn (2013) 

argued that teaching can also be viewed as problem-solving and that many rich learning 

opportunities occur when teachers engage in problem-solving in their collaborative work.  

Our model capitalizes on problems that occur naturally in teachers’ practice. De Simone (2008) 

writes, “it is critical that the cases used in PBL be authentic, relevant, and ill-defined” (p. 182). 

The problems that we explore in VFFs are intrinsically authentic, relevant, and ill-defined; they 

arise from teachers’ own practice, are typically identified by teachers themselves, and occur in 

the complex work of classroom interaction (Marshall et al., in preparation).  

Learning Opportunities in Coaching Conversations 

To understand how teachers’ learning can be supported by video-based coaching, our 

team drew on Greeno and Gresalfi’s (2008) characterization of learning opportunities as 

“affordances for changing participation and practice” (p. 172). These can include new ways of 

positioning teachers toward their practice (Horn, 2010); resources available in the activity system 

that might support different forms of understanding, participation, or practice (Greeno & 

Gresalfi, 2008; Horn, 2007); or patterns of interaction that afford or constrain different 

participatory identities (Greeno & Gresalfi, 2008; Holland et al., 1998). 



Problem Formulation and Framing 

 To understand how learning opportunities arise in problem-based learning, I pay special 

attention to problem formulation (Horn, 2013). Problem formulation is a collaborative process 

that involves teachers’ views about their work (Horn, 2013) and can occur through framing 

(Bannister, 2015; Goffman, 1974; Horn, 2013; Vedder-Weiss et al., 2018). Framing “refers to 

how issues are defined through activities and interactions (Goffman, 1974)” (Horn, 2013, p. 

127), including how both problems, and possible solutions for them, are conceptualized. Frames 

can “scaffold teachers’ pursuit of a solution to a problem; alternatively, they may render a 

problem insoluble and therefore encourage the abandonment of such a pursuit” (Horn, 2010, p. 

230). Schwartz and colleagues (2005) found that new teachers often attend to symptoms of 

problems, rather than causes, illustrating the importance of identifying problems and defining 

them well, suggesting that, as teachers develop their knowledge in practice (Cochran-Smith & 

Lytle, 1999), they have a better grasp of the origins of problems of practice. Of course, not all 

teacher diagnostics are equally supportive of ambitious and equitable instruction. Bannister 

(2015) found that, as teachers’ instruction developed in that way, diagnostic framings opened 

more possibilities for teachers’ action and agency. Finally, in teachers’ collaborative problem 

solving, Horn found that framings “are the foundational difference” (p. 128) in shaping teachers’ 

learning opportunities. Thus, in our VFF model, coaches and teachers frequently co-construct 

problem framings as they engage in collaborative meaning-making, shaping learning 

opportunities as they do.  As coaches or facilitators, we began with teachers’ co-inquiry 

questions, but often raised other problems of practice that we observed in the classroom or video. 

Background of Case 



In this chapter, I analyze a coaching conversation from October, 2017 in which one teacher, 

Bridgette1, debriefed a recently-taught lesson on social justice mathematics with coaches Grace 

and Brette, who had video-recorded the lesson. Although Bridgette was part of the 2019-2020 

working group on culturally sustaining teaching, this debrief occurred prior to the working 

group’s inception. In fact, this case served as part of the inspiration for my study; after observing 

this debrief, I was intrigued by the potential of video-based coaching to support Bridgette’s 

learning around social justice pedagogy. 

Bridgette and her colleague, Elaine, were experienced high school mathematics teachers 

who had worked together for a majority of their careers. They had a close working relationship 

and seemed socially open with one another — they often expressed joy and frustration about 

how both their professional and personal lives were going. Both worked at Katherine Johnson 

High School, a large community school that hosted three smaller schools on one campus. 

Bridgette and Elaine deliberately chose to work at this school because, in Bridgette’s words, it 

was “designed by teachers” (2017.10.07 Campbell background interview) and “people have a 

hard time teaching Black kids. They kick them out” (ibid). Seeing these injustices, her response 

was “I want to teach Black kids. That’s what I want to teach” (ibid). Bridgette, a Black woman, 

and Elaine, a white woman, routinely expressed commitments to teaching where they are needed, 

to supporting students whom the system has given up on, and to social justice.  

To support the Professional Development Organization’s (PDO) mission of developing 

teacher teams, we invited Bridgette’s colleague, Elaine, to join us for the coaching debrief. The 

filming and debrief were facilitated by two coaches who were also members of the research 

 
1 All names, except those of the research team, are pseudonyms.  



team, Grace and Brette. Grace and Brette had interacted with Bridgette and Elaine on a few 

occasions prior to this, but this was our first time filming at their school.  

Although Bridgette was passionate about social justice, the lesson debrief analyzed in this 

chapter reflects one of her first attempts to integrate mathematics and social justice in the 

classroom. On the day our team video-recorded Bridgette’s classroom, she was teaching a lesson 

about the foundational concept of functions. Functions are used to model the world and allow us 

to make predictions about phenomena. A commonly-used example used to teach functions is a 

vending machine, where pressing one button should yield the customer only one type of snack or 

soda (Figure 2). Bridgette, instead aiming to show how functions can model sociopolitical 

realities, used the criminal (in)justice2 system to illustrate the concept. She drew on examples of 

sentencing for various crimes committed, providing scenarios describing legal infractions and 

their consequences (Figure 3). Most of the student discourse centered around the situation 

labeled “rape charge.”  It described two different rape charges that resulted in two starkly 

different sentences. Giving groups this task, Bridgette asked students to discuss whether these 

situations were “predictable” and thus modeled a functional relationship.  

 

 

 

 
2 The system commonly referred to as the criminal “justice” system is, in fact, wildly unjust (Alexander, 2012). 
Therefore, I follow Golembeski and Fullilove (2005) in calling it the criminal (in)justice system. 



 

Figure 2. A Common Model for the Algebra Concept of Function. 

 

 

 

Figure 3. Bridgette’s Task Using the Criminal (In)justice System to Understand Functions and 
Relations. 

 

 



Research Question 

 This debrief provided a rich opportunity to investigate how teachers’ learning to integrate 

mathematics and social justice might be supported. My primary research question, then, is How 

can video-based coaching support teachers’ learning to integrate mathematics and social 

justice?  

Methods 

Data Collection 

To understand teachers’ learning opportunities, our team used ethnographic methods 

(Emerson et al., 2011) as participant observers (Spradley, 1980) throughout the 4-year study. The 

primary data I used for this analysis comes from a transcript of the video-recorded VFF debrief. I 

also triangulated findings (Denzin, 2009) using fieldnotes, transcripts, and audio-recordings of 

PD that Bridgette participated in, as well as school visit and classroom fieldnotes and video-

recordings of lessons that she taught, and transcripts and video- or audio-recorded interviews. 

These include a video-elicited member-check interview (Leander, 2004) that I conducted with 

her as I was completing analysis for this chapter. Classroom and school data captured during the 

VFF process allowed for insight into the ecological conditions in which teachers work.  

Data Analysis 

My overall design relies on constant comparative analysis (Boeije, 2002; Glazer & 

Strauss, 1967) to understand Bridgette’s learning. I use discourse and interaction analysis 

methods (Gee, 2014; Jordan & Henderson, 1995) to identify interactional, conversational, and 

design features that afford or constrain her learning opportunities. During and after data 

collection, I wrote reflective and analytic memos about salient moments and emergent questions 

and hunches that I had (Hatch, 2002).  



Unit of analysis. To analyze the learning opportunities afforded to Bridgette through 

video-based coaching, I followed Horn’s (2005) method of breaking the debrief transcript into 

episodes of pedagogical reasoning (EPRs). EPRs are “moments in teachers’ interaction in which 

they describe issues or raise questions about teaching practice that are accompanied by some 

elaboration of reasons, explanations, or justifications” (Horn, 2007, p. 46). EPRs “can be 

individual, single-turn utterances … or multiparty co-constructions over many turns of talk” 

(Horn, 2010, p. 237), depending on the boundaries of topical shifts in conversation. Importantly, 

this unit of analysis allowed me to identify learning opportunities within the interaction contexts 

in which they arise (Horn & Little, 2010).  

Codes. After coding for learning opportunities, I coded for the interactional resources 

(Horn, 2013) and coaching strategies that seemed to shape Bridgette’s learning opportunities 

about what it means to integrate mathematics and social justice in her instruction. Interactional 

resources that I identified included the teacher’s sense of pedagogical responsibility and rich 

representations of practice.  

Pedagogical responsibility. This term refers to “whom or what teachers feel beholden to, 

and often — although not always explicitly — underlies teachers’ pedagogical reasoning about 

their pedagogical actions” (Chen et al., 2020, p. 3). This ethical dimension of teaching is 

important in teachers’ sensemaking about integrating mathematics and social justice in their 

instruction; it certainly was for Bridgette. In my coding, I identified two elements of her 

pedagogical responsibility that served as interactional resources: ethical stances and moral 

precepts. Ethical stances refer to teachers’ positions about what is right or worthwhile to do 

(Ricoeur, 1992). These can be outright declarations or implicit in teachers’ pedagogical 

reasoning. Moral precepts refer to guiding principles, often taken to be shared general rules 



about what is good. These were often contained in teaching principles—that is, propositions or 

claims about teaching (Horn, 2013).  

Rich representations of practice. Horn (2005, 2010, 2013) found that representations of 

practice were crucial resources in teachers’ collaborative learning (see also Little, 2003). 

Because problems of practice often occur during the fast-moving work of teaching, “[s]tabilizing 

these moments to create a common object of inquiry (Bransford et al., 2000) requires means for 

representing it” (Horn, 2013, p. 134). In her work, Horn found that teachers often represented 

their practice through curricular artifacts, stories, replays, and rehearsals. In this study, rich 

representations of practice in the form of video-records of classroom interaction were also key 

interactional resources for opportunities to learn. Because our video equipment captured the 

teacher’s point of view, as well as the whole class and four tracks of student audio, we had rich 

representations of practice to support the coaching conversations. These representations proved 

to be key in helping Bridgette make sense of integrating math and social justice in her 

instruction. 

Coaching strategies. After identifying learning opportunities, I coded for relevant 

coaching strategies by looking for coaches’ actions, stances, and utterances. After identifying 

these, I looked more closely at coaching strategies that seemed to shape learning opportunities, 

using axial coding (Strauss & Corbin, 1990). For example, when coaches deferred to the teacher 

in choosing the next video clip to watch, I coded this as part of the co-inquiry approach—a 

defining feature of the VFF design (Horn, 2015) that is unlike most hierarchical coaching 

models.  



Findings 

The learning opportunities that arose for Bridgette were facilitated by coaching strategies, 

including: (1) a co-inquiry approach, (2) deliberate and persistent problem (re)framing 

(Bannister, 2015; Horn, 2010), (3) grounding interpretations in student sensemaking, and (4) 

building on the teacher’s pedagogical responsibility. In the following section, I first summarize 

the arc of the debrief conversation and describe the substance of seven key EPRs that set up 

Bridgette’s learning opportunities. Through these EPRs, I highlight how Bridgette’s learning 

opportunities were supported through the video-based coaching process. In broad strokes, Figure 

4 represents the way representations of practice, ethical stances, and problems of practice were 

used by coaches to shape subsequent parts of the conversation. I used transcription conventions 

in Table 1 in data excerpts. 

 

 

 

Figure 4. The Flow of Ideas Across Episodes of Pedagogical Reasoning 

 



 

 

Table 1 
Summary of Transcript Conventions Used in Data Excerpts 

text— self-interruption 
italics speaker emphasis 

(.) brief pause (less than one second) 
: elongated syllable (each “:” represents one beat) 

//text] overlapping speech  
? rising intonation 

… some of the transcript omitted for brevity 
= latched speech 

 

 

 

The Arc of the Debrief 

 Bridgette initially did not have one clear question for co-inquiry. Since this was the first 

VFF she had been part of, she was not sure what affordances the video could provide, or what it 

made the most sense to ask. She initially expressed interest in seeing whether students had 

enough time to develop and express their ideas, whether they got to the “end goal,” and whether 

the facilitation supported students doing the thinking. The coaches then showed a 2.5-minute clip 

of students making sense of the task. Next, Grace introduced what became a central problem in 

the debrief, playing two 3.5-minute clips of two different student groups disagreeing about 

whether a scenario from the task was “predictable.” The rest of the debrief began with issues 

related to students’ understandings about the idea of predictability.  

EPR 1: Initial Problem Formulation 

 After viewing these clips and listening to students’ sensemaking, Brette began to formulate 

a problem by elaborating the complexity of the topic, highlighting different students’ 



interpretations of the term predictable. Brette said, “Different students were attending to different 

things. I think the green group, … [had] two factions of what's predictable: because they get jail 

time. It's not predictable because the length of the sentence is wildly different” (line 296). This 

problem elaboration was firmly grounded in the video-recorded student sensemaking that she 

had analyzed in depth. Grace continued, listing some of the other interpretations of predictable 

she had heard in student sensemaking:  

299 Grace: … I tried to go through and like, write down the different definitions 
of predictable that I heard kids using. One thing I heard was, 
"Predictable means can you make a guess about it." One thing I 
heard was, "It's predictable, if it's what I would have expected." 
That was Grady’s definition, “I would have expected this so it's 
predictable.” Another definition I heard was, “it's what should have 
happened.” I think it was in the green group, the student sitting 
right here, was saying, "If you do that, you should get time." Like 
you should get charged and I think Amena also said “if you do 
something like that, you should go to jail.” People were using that 
as a definition of predictable. Some people were using certain— 
like it's predictable if it's sure. Like are you sure you're going to get 
jail time? Well maybe not because maybe you didn't actually do it 
or maybe not because you had a good lawyer or whatever it was. I 
heard a couple of different definitions. 

300 Brette: Then there was also the, is it predictable if it's correct? If it was a 
false accusation, then it's not predictable because it didn't actually 
happen but they got jail time. That also was a thing floating in the 
air. 

 

By naming particular students, Grace grounded the discourse in specific classroom interactions, 

gently illustrating the complexity of the topic for students and beginning to crystalize the 

problem: that students had varying understandings of predictability, and this was hampering their 

ability to draw strong conclusions about the mathematics and the task. 

EPR 2: Articulating Pedagogical Responsibility 

 After viewing the third video clip, Grace offered a few more options of video clips to 

watch, and Bridgette said she wanted to hear students talk about “social issues.” So, Grace 



played a clip of students confused about whether the crime of rape was actually committed. As 

soon as the clip ended, Bridgette responded by sharing more about her sense of pedagogical 

responsibility: 

I guess, like I want them to be very aware of what's happening around with social issues 

and things that's going on right no::w (.) as well as like, learning the math and so I closed 

up with the math. Like can you look at this table and figure out if it's functioning or not? 

U:m what I want to know is—  (.)  I guess, I'm trying to figure out, how do you, like, 

close up that conversation of also the social issues? Like what does that look like? How 

do I do that? it’s like they learned good, they got to have these conversations but like 

what are like— Should I— I don’t know, like, what questions or what should I have them 

think about in the social area as well? (turn 368) 

Her colleague, Elaine, then asked if she wanted to “wrap it up? In a nice package?” (turn 369). 

Bridgette clarified that she did not necessarily need to wrap it up neatly that day, but she was  

worried “‘Cause like these are real issues that are happening … I’m trying to think, what do— 

like what am I really trying to build in them?” (turn 370). In this exchange, Bridgette began 

questioning her own pedagogical responsibility and learning goals for students. Elaine then 

opined that she wouldn’t want to wrap up too clearly, because “if we close the book then they 

might not continue to think about it” (turn 371), and she wanted them to still be thinking about 

these issues the next day. Bridgette responded: 

I guess when I say close, like I don't mean like, that's the end of this, meaning like, I want 
questions to make them think more and where I'm not going to give the answers to that. 
They’re— we're not going to talk about it in class but where it makes them like go think 
about it more when they leave the class. Like I’m gonna look at— ‘cause when we come 
back, Monday's going to be math. Let's see if you know what's happening with this table 
and those issues. Like we used that activity to do it but (.) like is that it? I don't know, is it a 
question? What's going to make— Yeah, that's what I want. Like some— What do those 
questions look like? U::m. (turn 374) 



 
Bridgette’s first ethical stance was uttered in turn 368, when she said she wanted students to be 

very aware of what’s happening — she wanted them to learn not only about mathematics in this 

classroom, but also about social injustices like disparate sentencing in the criminal (in)justice 

system. With this ethical stance, she also expressed a new problem: how to wrap up 

conversations about such social issues. She articulated this problem clearly in turn 368, then also 

seemed to question her own sense of pedagogical responsibility in turn 370, “what am I really 

trying to build in them?” Elaine responded with an ethical stance, “[students] should have their 

own thoughts about it” (turn 371), indicating that if she wraps up the conversation too neatly, this 

will violate what a teacher should do (that is, empower students to draw their own informed 

conclusions). Bridgette’s response in turn 374 included both Elaine’s ethical stance (students 

should leave class still thinking about concept) and Bridgette’s ethical stance (I am not going to 

foist my commitments onto students).  

EPR 3: Coaches Build on Teacher’s Pedagogical Responsibility to Frame Problem 

 Brette and Grace immediately built on the pedagogical responsibility that Bridgette had just 

expressed, highlighting some specific areas of student discomfort that might need to be 

addressed in such a wrap-up question: 

376 Brette: I feel like there are like a lot of things that were kind of put out //in 
that] 

377 Bridgette: //mm-hmm] 
378 Brette: =conversation that— and there wasn't really an avenue to talk about 

them. Like um someone said that the::— uh that case one she was 
over 18 so it wasn't rape or maybe that the— in the second one, if 
she was 18 then it wasn't rape. 

379 Bridgette: mm-hmm 
380 Brette: Like confusing rape with statutory rape. 
381 Bridgette: Yeah. 
382 Brette: And so that was one thing that went out and never got picked up 

again. Or uh the issue of uh like being accused versus actually 
penetrating, like that language that really never got brought up. 



Or— or that it was predictable if she was passed out, she would get 
assaulted. like that— that sense of predictability. 

383 Grace: I think the comment of, "Well, it depends if she wanted it” came up 
in more than one group. And I wonder if one way to think about it 
rather than closing, wrapping and tying up a little bow in a package 
and telling them what to think is, I think for me it connects a little 
bit to the [PDO leader]’s safe inclusive classrooms, train of 
thought. Like what does it mean to have these types of 
conversations in a way that does feel safe and inclusive for 
students. Um do we need a little bit more something? I don't know 
what (.) that something is um but a little bit of something to support 
them. Maybe even just like teaching them how to have these 
conversations. So that those— things like that don't just float off.  

 Bridgette: ((picks up her pen and writes something down)) 
 
In this EPR, Grace and Brette leveraged Bridgette’s expressed pedagogical responsibility to 

continue reframing the problem, highlighting that wrapping up such discussions about social 

issues may be an important piece of this kind of lesson, especially because students were left 

with problematic issues raised (such as confusing rape with statutory rape) and no opportunity 

for resolution. In turn 383, Grace acknowledged the ethical stance that Bridgette didn’t want to 

tell students what to think, but then reframed the teacher’s pedagogical responsibility. Instead of 

worrying about telling students what to think, she asked, “what does it mean to have these types 

of conversations that does feel safe and inclusive for students?” Grace did not dismiss the ethical 

stance that teachers should not brainwash students, but she layered on a new framing that another 

important part of teachers’ pedagogical responsibility is fostering a safe and inclusive learning 

environment. In doing so, she built on a shared experience: at the PDO, the founder had been 

leading monthly PD sessions on the topic of creating a safe, welcoming, inclusive classroom, 

which Bridgette and Grace had both been attending. This reframing was critical. It both 

addressed Bridgette’s concern about telling students what to think and opened a new avenue for 

possibilities. Instead of “tying up a little bow,” she offered new questions for reflection, such as 

“what does it mean to have these types of conversations that does feel safe and inclusive for 



students?” This framing invited Bridgette to explore what it might mean to set up a safe and 

inclusive environment, but one that still avoids foisting her personal commitments onto students. 

Grace did not go into detail about specific possibilities, but by raising this question, she offered 

the prospect of a new path that could still honor Bridgette’s ethical stance. 

 Throughout this EPR, Grace and Brette grounded their problem framing in the video-

records of student sensemaking. Each time they made a claim to reframe the problem, they 

supported it with quotes or paraphrases of students’ sensemaking from the rich representations of 

practice. For example, “there wasn't really an avenue to talk about them. Like um someone said 

that the::— uh that case one she was over 18 so it wasn't rape” (turn 378; see also turns 382, 

383). As the coaches continued formulating the problem, they brought these illustrations of 

student sensemaking into focus alongside Bridgette’s articulated pedagogical responsibility, 

enabling her to see potential misalignments or gaps in her pedagogical responsibility. 

EPR 4: Teacher Elaborates Her Pedagogical Responsibility  

 Grace’s problem reframing, asking what it might mean to have these types of conversations 

that do feel safe and inclusive for students, sparked an extended turn by Bridgette. In this turn, 

she named multiple ethical stances that she saw as part of her pedagogical responsibility. First, 

she took the ethical stance that it is not enough to simply raise awareness that these issues exist 

(“Yeah cause I guess what I don't want is, I don't want to just be showing them that these are 

issues”; turn 384). However, in the next breath, she clarified that raising awareness was 

important, a key part of why she taught these topics (“And like I want them to be aware of them 

because some of them are like, ‘Oh, I didn't know about any of that’”; turn 384). She further 

elaborated that raising awareness is insufficient if students are not empowered or motivated to 

make change  (“I do want them to be aware of it but then I also don't want to be like, ‘Duh, we 



know that this happens and so you just keep going?’"; turn 384). She then contrasted this with 

another ethical stance: teachers should not foist their own commitments onto students (“Then, I 

also don't want to (.) like brainwash them [into] what I think also—” ; turn 384). This turn 

culminated with two more clear ethical stances: teachers should prepare students to challenge 

systems of oppression and teachers should prepare students to navigate their oppressive world.  

So it’s like I want them to just be aware of what's happening and then have them— I 
guess that's what I'm saying, to be okay to — that’s why I wrote ‘challenge the system.’ 
Like so then what do you do? The other issue that we showed in another one, like our 
question was just, so knowing that this happens in the world, that we do have these 
stereotypes, what do you do? Do you— like you have to figure out how you yourself are 
going to navigate in this type of world knowing that people do have stereotypes and so 
that's what I'm trying to figure out. Like u:m like what do you do as an individual? Um (.) 
and we didn't talk about it, that was it. That was just the only question that we asked, is 
like knowing this happens, what do you do? … (turn 384) 
 

With this conclusion, Bridgette landed on the pedagogical dilemma of how to support students to 

navigate an oppressive world. This problem framing comes directly out of her sense of 

pedagogical responsibility; the ethical stances she took in this extended turn signal a complex set 

of values she felt beholden to as a math teacher. She clearly felt a tension between the ethical 

stances that it is not enough to simply raise awareness about injustices, but raising awareness is 

also a core part of why she integrated math and social justice topics. Moreover, she saw it as 

important to avoid foisting her own commitments onto her students, but at the same time, she 

wanted to prepare them to both challenge systems of oppression and navigate an oppressive 

world.   

EPR 5: Coach Introduces a New Dilemma Using Rich Representation of Practice 

 In the next turn, Grace again drew on representations of practice — video clips of student 

sensemaking — to frame a new dilemma.  

385 Grace: I wonder too, you've mentioned using these contexts as a way into 
the math. Amena said something at the very beginning about the 



video. Sh— they— When you gave them time to process how they 
felt about the video, that group mostly talked about, like ‘it's really 
scary,’ ‘it's really sad,’ ‘it's really depressing’ and Amena said, 
‘Does this have to do with math?’ And the other students were like, 
‘I don't know, does it?’ And she's like, ‘Well, if this is math, I don't 
want to do math because it's scary.’ 

386 Bridgette: Mm::::: 
387 Brette: Someone here said that too. 
388 Grace: So that makes me wonder a little bit about the connection. 
399 Bridgette: Yeah. 
400 Grace: And like what are— how are students thinking about the relationship 

between the context that you're using and the math? I don't have 
more to say than that. 

401 Bridgette: If this is math, this is scary. 
 
In the turn 385, Grace built on Bridgette’s articulated ethical stance, that social justice topics 

should bridge students’ interests and mathematics, supporting their engagement in the content. 

However, she contrasted this aim with students’ reactions as heard in the video clips — they 

viewed the topic as scary and depressing. Bridgette’s response in turn 386 was a drawn out 

“mm” and was accompanied by a shift in her posture: she looked up sharply, gave a tight smile, 

and then looked down, resting her hands on her coffee cup. Her body language, tone, and 

utterances suggest that these student perspectives gave her pause. Her repeat of this phrase in 

turn 391, “If this is math, this is scary” also signals that she continued to engage this problem 

frame and seemed to be bothered by students’ emotional response.  

EPR 6: Coach Builds on Teacher’s Pedagogical Responsibility for New Problem Framing 

 Building on the problem frame offered by Grace that students may have emotional 

responses to these topics, Brette offered an implicit ethical stance that education should not skirt 

topics simply because they are uncomfortable. She highlighted,  

… with the rape context in particular though, there are two issues, maybe three at play. 
One is the beforehand, the actual context of the accusation and what happened. Then 
there's also— and maybe like the trial in there also. Then what was the outcome and what 
was the sentencing? I think in terms of predictability, you were probably thinking more 
about, you get this charge, this conviction, and these outcomes but then there's also this 



other conversation about consent. Especially consent when alcohol's involved and this 
whole other set of social issues. Those feel like kind of two different conversations. I 
don't have an answer for what you should do with that, but I think to recognize that those 
things are at play and some groups focused more on the issues of consent (.) without 
really knowing— I didn't get the sense that most of them really understand consent or 
how that works. (turn 392) 

 
In Brette’s framing, a central problem was that students had partial and sometimes problematic 

understandings about social issues. Notably, this framing leaves the agency for what to do about 

the problem with the teacher. For the most part, the coaches did not prescribe solutions 

throughout this debrief; they spent most of their time elaborating and complicating problems of 

practice related to Bridgette’s curiosities and sense of pedagogical responsibility. This contrasts 

with many common coaching models, which often tend to rush to advice-giving and quick 

solutions that can foreclose learning opportunities (Vedder-Weiss et al, 2018). 

 In the next turn, Brette reframed Bridgette’s pedagogical responsibility, using language 

from her own ethical stance. 

394 Brette: I would be okay with brainwashing them about that. 
395 Bridgette: ((laughs loudly)) 
396 Brette: //If we’re going to brainwash] them about something. 
397 Grace: //there are some things] 
398 Bridgette: Yeah. 

 
Although she used Bridgette’s language, Brette inverted the pedagogical responsibility; Bridgette 

had earlier expressed reluctance to foist her own commitments onto students, stating that she did 

not want to brainwash them. Brette, instead, asserted a new moral precept that brainwashing is 

not bad if its purpose is to clearly communicate what consent means and its importance.  

In the next turn, Grace elaborated Brette’s problem framing that students’ understanding about 

social issues was partial and problematic. 

400 Grace: Well and then I’ll say— on that note, just another example is the— in 
part of this discussion between did it actually happen, the accused 
and the penetrate. I did hear once or twice, the like, "Well, if you do 



that, obviously you're going to get charged." In that moment, I don't 
know if there was a lot of thinking about why somebody might not 
press charges. 

401 Brette: Or how hard it is actually to get to a conviction, even if you do press 
charges. 

402 Grace: Because it was sort of like, "Well, if he did it he would get 
convicted." It's a lot more complicated than that, unfortunately. 

 
Coaches continued to ground this problem framing in the rich representation of practice. Grace 

used quotes she heard from students to vividly illustrate the complexity of this topic, and the 

partial understandings that students held about the social issues.  

EPR 7: Coach Builds on Teacher’s Pedagogical Responsibility for Prognostic Framing 

 This problem framing culminated in an extended turn by Bridgette, in which she reasoned 

in detail about her pedagogical responsibility.  

Okay I guess I'm okay then now that those conversations are happening. I'm thinking of 
Nathan, my husband's scared to engage in conversation about issues. He's rather— he 
doesn't want to. I don't want to force him to but I'm like, "You have your thoughts and I 
think they're important" and especially like where he works, he just lets them say 
whatever they want, treat him however [they] want and he doesn't stand up for himself. I 
want them to feel comfortable to have these conversations. I guess I'm okay with that. If 
you see an issue, be okay. You could be on the other side, totally disagreeing, but be okay 
to challenge something and speak up for it. Okay, that's what I want. I want them to be 
able to speak up and have conversations and be okay with that. (turn 403). 
 

In Bridgette’s opening sentence, she revealed one part of her pedagogical responsibility; she 

seems to see her work as satisfactory if conversations about social issues are happening. This is 

very sensible in light of her husband’s work experiences. As a man of color working in a 

predominantly white space, she wanted him to stand up for himself and assert his own views, but 

he was, quite understandably, hesitant to. If she could support her students to have meaningful 

discourse about tricky social issues, she saw this as a step toward empowerment.  

In the next turn, Grace gently extended Bridgette’s pedagogical responsibility, as though she was 

completing Bridgette’s sentence. She said: 



I think in a way that also feels good for the people listening. I think this was Mariana, she 
was doing a lot of hedging when she was making inferences about the Stanford player 
probably being white and the Vanderbilt player probably— She kept saying, "I'm not 
racist but, I'm not racist but." I wonder in a situation like that, she's trying to be careful, 
she's also drawing on patterns and correlations that we know exist in the world. I wonder 
if a student like her, if she had a little more support around, how to communicate her 
idea—  She clearly has no problem saying what she thinks but if she had a little more 
support around how to do that, I wonder if she would feel more comfortable and not do as 
much hedging and not have to worry that she's accidentally offending other people. (turn 
404). 
 

In her first utterance, Grace drew on a new moral precept to add to Bridgette’s pedagogical 

responsibility — the idea that students should not feel too uncomfortable in the classroom. In the 

next breath, she illustrated the need for this element of pedagogical responsibility, directly 

quoting a student to show that more support in having conversations around race and social 

injustices might be needed. By reframing the problem as one of student discomfort, she set the 

stage for a new prognostic frame: that scaffolding students to have conversations about sensitive 

topics might be an important part of social justice mathematics pedagogy. Bridgette then 

summarized her takeaway “So how do you have conversations about race?” (turn 405). She 

concluded, “Yeah. So that’s what I want. Having conversations and also bringing up questions. I 

want them to be able to question more than anything” (turn 407). This new element of 

Bridgette’s pedagogical responsibility — to support students in asking questions was made 

possible by the problem framings they co-constructed, grounded in students’ sensemaking.  

Learning Opportunities from Video-Based Coaching 

 Several coaching strategies supported learning opportunities for Bridgette. By deliberately 

and persistently reframing problems, grounding this problem formulation in the rich 

representations of practice, and building on the teacher’s sense of pedagogical responsibility, the 

coaches positioned Bridgette to closely consider her pedagogical responsibility with regard to 

teaching mathematics and social justice. 



 This pilot video-based coaching cycle illuminates important possibilities for supporting 

teachers’ learning about integrating mathematics and social justice. The rich representations of 

practice helped surface complexities in Bridgette’s practice that she did not initially see. Indeed, 

during a follow-up interview about her experience with the VFF model, she described that “as a 

teacher, … when you walk away, you have no idea what’s happening … or where they’re 

struggling or what questions they have” (2020.09.04 Bridgette Member Check Interview). She 

described the VFF as valuable for helping her understand her students’ struggles, partial 

understandings, and interactions better, as well as providing time and space for her own 

reflection.  

Member Check 

  In this VFF debrief, we saw that Bridgette had learning opportunities about multiple 

dimensions of her social justice pedagogy, including the complexity and partiality of students’ 

understanding, what it means to support students in conversations that feel safe and inclusive, 

what the purposes of teaching mathematics and social justice topics should be, how to prepare 

students for navigating an oppressive world, how to scaffold students to have conversations 

about sensitive topics, and more. Because of the short duration of this debrief, it is difficult to 

make claims about Bridgette’s learning, so I focused primarily on the learning opportunities 

afforded by this video-based coaching model, bolstered by the in-depth grappling with these 

problems of practice that she and the coaches did during the debrief. However, I conducted a 

video-elicited interview with Bridgette two and a half years after this debrief, at the conclusion 

of the CSP working group, where she confirmed several ideas that she has developed as a result 

of this VFF debrief. In our member check interview, offered evidence from her current practice 

that she had continued to develop her understandings of what it means to support students in 



conversations that feel safe and inclusive, and addressing the complexity and partiality of 

students’ understanding. In the spirit of preparing students for potentially sensitive and complex 

topics, she described that now she makes sure to introduce terms before she begins social justice 

mathematics lessons, and also tries to prepare students to get them “in the mindset” of discussing 

difficult subjects. She recalled the difficulty students had with the word “predictable,” (EPR 1), 

so she now introduces terms she anticipates that they may be unfamiliar with. Relevant to the 

question of what it means to support students in conversations that feel safe and inclusive (EPR 

3), she described her evolving thinking on both preparing students for such conversations, and 

offering alternatives for those students for whom a topic might be upsetting.  

I’ve been thinking about too, like, oh man, how do I make sure—  like what if someone 
did go through this, right? … should I change it to like something else that may not be 
rape right? Like something else that’s the same [kind of model for functions]. 
(2020.09.04 Bridgette Member Check Interview) 
 

Moreover, she said she is now thinking about giving a survey to both parents and students to 

better anticipate students’ comfort level with potential upcoming topics. She explained, “I want 

to make sure I’m not triggering anyone” (2020.09.04 Bridgette Member Check Interview).  

Discussion 

 The way Bridgette grappled with her pedagogical responsibility in this debrief is not 

uncommon when teachers begin the work of integrating mathematics and social justice. Bartell 

(2013) found that teachers centered their goals for social justice mathematics “on student 

awareness more than on specific understanding of and action toward confronting injustice. In 

doing so, teachers perhaps avoided grappling with sociopolitical issues in the complex ways that 

their lesson warranted” (p. 145). In Bridgette’s case, video-based coaching provided 

opportunities for her to confront such avoidance, giving her time and space to process some of 

what may be beneficial or harmful about this lesson and to workshop ideas for the future. 



  The learning opportunities that arose for Bridgette were facilitated by coaching strategies, 

including: (1) a co-inquiry approach, (2) deliberate and persistent problem (re)framing, (3) 

grounding interpretations in student sensemaking, and (4) building on the teacher’s pedagogical 

responsibility. Because teaching mathematics for social justice is such a complex endeavor, the 

co-inquiry approach was well-suited to supporting learning opportunities, enabling the coaches 

to capitalize on the challenges Bridgette faced in her specific context and allowing problems of 

practice relevant to her work to drive discussion. This ensured her engagement in the process, 

and supported her learning around a pedagogy she fervently wanted to improve. By persistently 

reframing problems, the coaches repeatedly pressed on Bridgette’s sensemaking and surfaced 

numerous problems of practice within the one-hour debrief, highlighting multiple angles of her 

pedagogy that may have been invisible without this problem reframing. By building on the 

teacher’s pedagogical responsibility throughout, the coaches kept problems of practice close to 

issues of importance to her, and helped highlight areas of potential disconnect between her 

pedagogical responsibility and her pedagogical actions, supporting robust pedagogical reasoning; 

these are conditions Horn (2020) describes as ripe for developing pedagogical judgment. 

 This analysis also shows that video-based coaching has potential to support teachers’ 

learning to integrate mathematics and social justice, in part by offering teachers a glimpse into 

students’ sensemaking, emotional reactions, and other elements of their experiences of this kind 

of mathematics. These insights, which were not otherwise available to Bridgette, supported her 

pedagogical sensemaking about her own students, their experiences in mathematics, and her 

practice. Self (2016) cautions that “culturally responsive teachers must become vigilant to the 

possibilities that exist, both positive and negative, for the approach they have chosen” (p. 67). 



The video-based coaching process afforded opportunities for Bridgette to become vigilant to 

such possibilities.  

Implications 

 Although mathematics teachers hear increasing calls to integrate mathematics and social 

justice, and to learn social justice pedagogies, there remains little support available to them 

(Bartell, 2013). Those who want to begin such efforts are often on their own to find or develop 

curricula, and have few mechanisms for feedback or reflection to improve such practice, even 

though social justice pedagogies are far from straightforward (Kokka, 2017) and cannot be 

standardized (Ladson-Billings, 2017).  

 This study shows that video-based coaching may be a promising tool for supporting 

teachers’ learning to integrate mathematics and social justice, and thus, it may be fruitful for 

supporting teachers’ learning of other elements of CSPs. After an extensive literature review and 

database search (Marshall & Buenrostro, under review), I concluded that this is the first study to 

investigate this potential. These findings suggest that research should further investigate the 

affordances and limitations of video-based coaching for supporting teachers’ learning of 

culturally-sustaining, social justice, and other justice-oriented pedagogies.  
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CHAPTER IV 

TEACHERS’ LEARNING TO DISRUPT RACIALIZED PATTERNS OF EXCLUSION IN 

GROUPWORK THROUGH VIDEO-BASED COACHING 

 

 

 A hierarchical culture of exclusion dominates mathematics education in the United States 

(Louie, 2017) — a culture that both limits students’ access to “rich and meaningful mathematics 

learning experiences and further limits many students’ opportunities to develop identities as 

mathematically capable learners and thinkers” (Louie, 2017, p. 489). This culture is so pervasive, 

labels for students such as “slow,” “low,” “remedial,” “special needs” and the like are the norm, 

rather than the exception (Carey, 2014; Louie, 2017). As Louie points out, these ability 

categories map well onto other socially constructed categories  like “race, gender, linguistic, 

economic, and other hierarchies (R. Gutiérrez, 2000; Martin, 2009)” (p. 491) making the culture 

of exclusion both a product of and a tool for the preservation of these social hierarchies.  

 Louie (2017) identifies two interconnected dimensions of exclusion: “(a) exclusion from 

meaningful engagement with disciplinary ideas and practices” and “(b) exclusion from positive 

identities as learners and doers of mathematics” (p. 490) through both narrow definitions of 

mathematical activity and narrow definitions of mathematical ability. In my work with teachers, 

it is much more common to hear them address the former than the latter. Thus, one of the most 

pressing challenges facing mathematics education is to not only change cultural ideas about what 

it means to do mathematics, but also who can do mathematics (Louie, 2017; Stephan et al., 

2015).  



 We must find ways to support teachers’ learning to deliberately disrupt such patterns of 

exclusion. Such learning is not easy, because this dominant culture can undermine even the most 

well-intentioned teachers’ efforts. As Louie (2017) eloquently illustrates,  

The point of dominance is that it provides the default context for any given activity, so 
that any particular move is likely to be understood in terms of dominant frames. For 
example, a teacher telling students to ‘work in your groups and help each other out’ 
might wish to reframe mathematical knowledge as something that students actively 
construct not by listening to an expert but by working together. Alternatively, she might 
mean that students who are more capable should help their less capable peers, 
assimilating group work (a strategy often associated with reform) to the culture of 
exclusion. Either way, what students hear will be influenced by their past experiences. (p. 
493).  
 

Thus, this dominant culture works in tandem with other societal forces of stratification, such as 

racism and ableism, to reinforce current hierarchies. Even teachers actively seeking to create 

anti-racist classrooms must work against powerful cultural forces. Teachers seeking anti-racist 

pedagogies have few resources available; even the resources that exist are typically not provided 

by schools or districts but must instead be sought out by teachers in their “spare” time (Darling-

Hammond, 2017). Although teachers may find workshops and resources on “equity” (often 

loosely-defined), these tend to address exclusion from mathematical ideas rather than exclusion 

from positive mathematical identities (R. Gutiérrez, 2009). For teachers seeking mathematics-

specific strategies for disrupting racialized patterns of exclusion, help is sparse.  

 This article emerged from a study in which one teacher sought the support of our video-

based coaching model (Horn, 2020) to help him make sense of and address racialized patterns of 

exclusion occurring in his classroom. I rely on this “best case” (Yin, 2017) to help build theory 

about what is possible for teachers’ learning through video-based coaching. The question that 

guides this analysis is: How can video-based coaching shape teachers’ learning to disrupt 

racialized patterns of exclusion in the classroom?  



Theoretical Framework: A Sociopolitical, Situative Perspective 

 To investigate teachers’ learning, I draw on both sociopolitical and situative theories. 

Sociopolitical perspectives offer critical conceptual tools to situate learning in broad systems of 

privilege and oppression, while situative theories support investigation of the learning process 

itself, using a unit of analysis broad enough to uncover the role of contexts and activity systems. 

Sociopolitical perspectives do not, on their own, explain learning processes and mechanisms. 

Similarly, situative perspectives do not, on their own, necessitate investigations that account for 

participants’ racialized and gendered identities, ideologies, and political forces shaping activity 

systems.  

Sociopolitical Perspectives 

 Sociopolitical perspectives offer analytic tools for understanding the roles of identity, 

power, and ideologies at play in teachers’ learning and in classroom discourse (R. Gutiérrez, 

2013; Nasir & McKinney de Royston, 2013). From a sociopolitical perspective, knowledge, 

power, and identity are interwoven with social discourse and must be considered in any analysis 

thereof (R. Gutiérrez, 2013). This calls us to situate local math classroom discourse in broader 

societal narratives (Gee, 2014) understanding that individual teachers and students may not be 

the sole (or even primary) sources of their own meanings, reasoning, or actions (Foucault, 1977, 

1980; Walshaw, 2007; R. Gutiérrez, 2013). Instead, we must consider the particular point in 

history at which this discourse takes place, and the specific relationships, power, and identities 

intersecting therein.  

 Sociopolitical perspectives also call into question common definitions of success, 

including what it means for teacher learning to be “successful.” In mainstream views, teachers 

may be considered to have learned if their behaviors, practices, knowledge, or beliefs shift, or if 



student test scores improve. Under a sociopolitical lens, by contrast, any definition of successful 

teacher learning must include political knowledge connected to praxis, as well as moral and 

ethical questions (Willey & Drake, 2013; see also Fenstermacher & Richardson, 2005).  

Situative Perspectives 

 To investigate mechanisms of mathematics teachers’ learning, I take a situative 

perspective. Situative theories offer analytic tools for studying teachers’ learning, in part by 

uncovering the role of contexts and activity systems in shaping (and being shaped by) learning 

(Greeno, 1998; Peressini et al., 2004), which are very relevant for learning to disrupt racialized 

patterns of exclusion in a particular school and classroom. Theories for teacher learning typically 

identify (1) some kind of change, and (2) the mechanism of that change. Many learning theories 

posit ideas about trajectories, or how change happens over time. In traditional cognitive views, 

the individual alone is an adequate unit of analysis: a person’s behavior or understanding 

changes, and we can say that learning took place. In situative views, however, individuals-in-

contexts are taken as the unit of analysis: that is, we must account for change in individuals 

alongside their relevant contexts for action.  

 Situative theories also support a locally-relevant view of learning. As Bang (2015) 

describes, situative perspectives allow “a focus on individuals in interaction and sense-making in 

localized activity” (p. 220). This emphasis on sensemaking in localized activity is especially 

apropos for studying teachers’ learning about racialized patterns of exclusion and related anti-

racist pedagogies, because these are highly contextualized endeavors that can vary drastically 

from district to district, neighborhood to neighborhood, institutional setting to institutional 

setting, and even within a school can vary depending on teachers’ and students’ prior educational 

experiences. These highly localized conditions co-constitute learning — affecting teachers’ 



sensemaking, priorities, actions, and more — and there is no way to separate them (Greeno et al., 

1996; Greeno, 1998).  

 For this reason, situative learning theories focus on the contextualized negotiation of 

meaning (Nolen & Ward, 2008). For example, as a teacher learns to disrupt racialized patterns of 

exclusion, he must make sense of the deeply local patterns occurring in his own context. This 

requires researchers to analyze how negotiation of meaning –– in this case, the meaning of an 

anti-racist pedagogy –– may vary for the same person depending on the contexts in which their 

sensemaking occurs (Bang, 2015). Therefore, as situative theories place emphasis on joint 

activity, shared meaning systems, coordination and negotiation of meaning (Nolen & Ward, 

2008), they require different methodological tools, capable of recording important elements of 

these activity and meaning systems to understand teachers’ learning. 

 Because of the emphasis on activity and meaning systems, situative theories, importantly 

allow researchers to understand nuances in broader societal systems that shape teachers’ learning 

through coaching. This includes studying how racial, social, cultural, historical, geographical, 

and political contexts make up the learning that happens without essentializing groups (Bang, 

2015). For example, one might describe a teacher’s situation using the terms “a white 

teacher who teaches Latinx students.” However, this gloss, while true, may obscure important 

details that shape the teacher’s learning. Working in a certain neighborhood of East Los Angeles, 

this teacher may shift her priorities based on the sociopolitical context: knowing that her 

students’ families were part of the 1968 Chicano walkouts may help her contextualize the 

school’s current policies toward multilingual learners, and may help her modify or resist 

practices based on these sociopolitical realities. Although histories and local discourses are also 

nested in broad societal structures of white supremacy, current political climates, and the actors’ 



own racialized experiences, these have particular meaning in localized contexts as they shape 

teachers’ actions and sensemaking. Situative perspectives emphasize the crucial understanding of 

race and culture, for example, not as immutable or all-encompassing categories, but rather as 

continually “constructed in dynamic activity” (Bang, 2015, p. 222) in particular contexts and 

moments (see also Nasir & Hand, 2006). 

It is not simply the contextualized negotiation of meaning in one particular moment that 

constitutes learning. Situative theorists investigate how teachers’ ways of making sense change 

over time. One approach entails investigating how tools and conceptual resources for making 

sense of teaching can be marshaled by teachers approaching new problems (Horn & Kane, 

2015); in the present analysis, this involves asking how teachers draw on concepts, such as anti-

racist pedagogy, flexibly as they make sense of the complicated ecosystems in which they work. 

Teaching involves complex ecological reasoning about contexts, students, and content (Horn & 

Kane, 2015; Kane, under review; Philip, 2011), making mere understanding of concepts 

insufficient. Instead, teachers must not only understand concepts like anti-racist teaching, but 

also hone their ability to adapt and integrate such concepts into complex, dynamic classroom 

communities. 

Concept Development and Development of Pedagogical Judgment 

 To investigate how teachers develop new ways of making sense of disrupting racilaized 

patterns of exclusion through a video-based coaching intervention, I draw on Vygotsky’s (1986) 

theory that learning results from negotiation between lived concepts and formal concepts. In this 

theory, lived concepts arise from a teachers’ local experiences, through practice (Smagorinsky et 

al., 2003); formal concepts are generalized, more abstract ideas, commonly referred to as theory. 

Kane (under review) explains, “to develop robust concepts … teachers negotiate relationships 



between the local and the general, the particular and the abstract, or vernacular understandings of 

‘practice’ and ‘theory” (p. 11). Thus, learning can be facilitated by deliberately bringing locally 

relevant, lived concepts (such as students aren’t listening to one another in this present study) 

into contact with formal concepts, such as supporting meaningful inclusion, in order to catalyze 

teachers’ negotiation of meaning about the two, and thereby develop their ecological reasoning 

(Horn & Kane, 2015). 

 Horn (2020) extends these ideas in her framework of teacher learning as the development 

of pedagogical judgment. In her conceptualization, pedagogical judgment is “comprised of (1) 

pedagogical action supported by (2) pedagogical reasoning and rooted in (3) pedagogical 

responsibility” (p. 4). Teachers’ activities and decisions, both within and outside of the 

classroom, are teachers’ pedagogical action; a mathematics teacher working toward anti-racist 

teaching might try to publicly highlight the brilliance of students of color (Wilson et al., 2019). 

Pedagogical reasoning refers to their rationales and interpretations, such as reasoning that this 

action could position students who seem to have low status as competent. Finally, pedagogical 

responsibility includes teachers’ perceived obligations (ethical, institutional, and legal), such as 

the commitment to equity that spurs teachers to look for and disrupt patterns of exclusion.  

Horn explains that teachers rarely have opportunities to reason deeply about all three 

elements of their pedagogical judgment, and that in most PD, “abstract talk about teaching 

seldom addresses the pedagogical dilemmas that teachers inevitably face” (p. 8). However, 

teachers’ pedagogical judgment can be developed when these three are brought together, for 

example, when teachers consider their pedagogical actions and reasoning in light of their 

pedagogical responsibility. When they negotiate meaning that synthesizes these elements, 

teachers’ situative knowledge of teaching and ecological reasoning can be developed and 



supported. This framework offers a guide for instructional coaching in this study, pointing to the 

importance of activities that put actions of anti-racist teaching in explicit conversation with 

teachers’ underlying reasons and responsibilities. 

Methods 

Research Context 

 This research draws on social design experimentation (K. Gutiérrez & Vossoughi, 2010) 

to study teachers’ learning because of its affordances for both developing theory and 

simultaneously promoting justice (K. Gutiérrez & Jurow, 2016). Social design experiments 

extend design-based research (Design-Based Research Collective, 2003), complementing its 

traditions of context-sensitivity, problem-focus, and iterative approaches (A. Brown, 1992; 

Sandoval & Bell, 2004) with efforts to redress injustices and catalyze social transformation 

(Vakil et al., 2016). In my design, I sought to deliberately cede researcher power (K. Gutiérrez & 

Vossoughi, 2010), positioning teachers as codesigners of solutions to the problems of practice 

that they encountered in their work (DeBarger et al., 2013).  

This research project involved a one-year study of teachers’ learning of culturally 

sustaining pedagogies (CSPs). The project built on a 3-year research-practice partnership 

(Coburn et al., 2013) with an exemplary professional development organization (PDO) for 

mathematics and computer science teachers. The PDO’s design was consistent with research-

based recommendations for teachers’ learning, including sustained duration, focus on content 

(Garet et al., 2001), and building a community (Horn & Little, 2010). Because teachers were 

selected for 5-year fellowships, they built strong relationships with a measure of trust and rapport 

(Chen et al., 2020). This is crucial for dialogue about sensitive subjects such as culture and race 

(Walsh, 2008). Participants’ teaching experience (spanning 5 to 30 years) positioned them well 



to learn about CSPs, since experienced teachers can look beyond challenges that compete for 

novice teachers’ attention, such as basics of lesson-planning (Meister & Melnick, 2003). These 

teachers worked in a large urban district, where a majority of students were racially minoritized 

(Education Data Partnership, 2019). 

Video-Based Coaching Model 

In the initial 3 years of this study, our team developed a protocol for Video-based 

Formative Feedback (VFF) cycles to provide coaching for teachers based on their own inquiry 

questions, and using evidence from their own classrooms (Horn, 2020; Horn & Bannister, 2020). 

For the following school year, I extended the project, leading a working group on the topic of 

CSPs and aiming explicitly to broaden opportunities for minoritized students. Working groups 

were a regular part of the PDO’s monthly program, but they were usually focused around content 

and did not involve coaching. My design built on existing community practices (K. Gutiérrez & 

Jurow, 2016) to support teachers’ inquiry into CSPs by integrating VFF cycles with the monthly 

working group.  

In the VFF cycles, teachers first identified a question for co-inquiry. Then, I filmed in-

class instruction to capture phenomena related to their question, using a two-camera, multi-

microphone recording system that allowed me to videotape a lesson both from the teacher’s point 

of view (Sherin et al., 2008) and a wide-angle view of the entire classroom, with simultaneous 

tracks of audio from student groups. Identifying episodes of interest from the classroom, I 

engaged teachers in the working group around the episodes in a debrief, surfacing problems of 

practice that arose in their work. This debrief took place within three days of classroom 

observation and videotaping. Because the VFF design relied on teachers’ own inquiry questions 

to select episodes and foci for discussion, it positioned “participants to think about themselves, 



their circumstances, and their future actions in ways that are deeply contextualized” (K. 

Gutiérrez & Jurow, 2016, p. 4).  

Problems of Practice 

 This work builds upon Horn and Little’s (2010) research, which suggests that teachers’ 

learning opportunities may be enhanced by talk that is focused around dilemmas and problems of 

practice. Problems of practice refer to the challenges or dilemmas — both persistent and sui 

generis — that teachers face in various aspects of their work (Marshall et al., in preparation). 

These can refer to problems that occur during classroom interaction as well as aspects of the 

work of teaching that occur outside the classroom, such as challenges of planning or course 

design, constraints of contexts, as well as dilemmas about moral, ethical, and relational 

dimensions of teaching. Before I entered teachers’ classrooms, I asked them to share what they 

were interested in working on or getting better at, and how we could use video to help support 

their goals. By centering problems of practice in our coaching design, we intended to support 

teachers’ ongoing learning through practice by leveraging their professional learning goals and 

agency through highly salient forms of evidence from their own teaching.  

Rich Representations of Practice 

 Representations of practice can be integral to collaborative learning for teachers (Brasel 

et al., 2016; Horn, 2010; Horn et al., 2015; Little, 2003; Nolen et al., 2011). Representations of 

practice are portrayals of classroom teaching, such as student work, lesson plans, or anecdotes 

about the work (Little, 2003). These often become resources for sensemaking about the work of 

teaching (Horn, 2010) and can become “materials for considering alternative ways of working in 

the future” (Hall & Horn, 2012, p. 242), making them crucial resources for teachers’ learning. 

Sometimes taking the form of stories or rehearsals of classroom teaching (Horn, 2010), recent 



work has highlighted the utility of video representations of classroom practice for teachers’ 

learning (Borko et al., 2011). Because video captures many details that memory and perception 

alone cannot, it can provide vivid portrayals of classroom life that go beyond what teachers 

might convey in replays or rehearsals, including those that escape notice in the moment, and thus 

serve as a rich representation of practice for teachers’ sensemaking about their work (Sherin, 

2004). These video clips can vary considerably in scope and length (Hatch & Grossman, 2009), 

focusing on brief segments for in-depth analysis or multi-day lesson sequences (Garner, 2019). 

In our work, we have found that rich video representations of practice become important 

resources in teachers’ collaborative learning about their ongoing practice, as they anchor 

teachers’ sensemaking the messy details of classroom life (Buenrostro et al., 2020; Garner et al., 

2018; Horn, 2020; Marshall et al., in preparation).  

Research Site 

 To understand how video-based coaching might shape teachers’ learning about anti-racist 

mathematics teaching, I selected a case in which the focal teacher, Kasey, made concrete plans to 

change his pedagogy to address racialized patterns of exclusion that he observed up-close during 

the VFF debrief. This debrief occurred in the monthly working group on culturally sustaining 

pedagogy, during one 105-minute PD session with 17 teachers present, including Kasey. Six 

members of the working group had expressed interest in having their classrooms videotaped, but 

Kasey was the first to obtain consent from a sufficient percentage of parents and students in one 

of his classes, so his classroom was the first to be shown during a working group PD session.  

Research Participants 

 Focal teacher. Kasey is a white man, who, unlike the other members of the working 

group, was new to the PDO in the 2019-2020 school year. He taught at Vaughn High School, a 



magnet school that drew students from all over the metro area to apprentice them toward 

particular careers. This school offered multiple concentrations that students could choose, so that 

in addition to their core academic courses, they took courses meant to prepare them for these 

chosen careers. This specialized and tracked nature of the school led to a somewhat unique 

school culture; Kasey commented that the school offered several concentrations that encouraged 

noisy, even boisterous performances, while other concentrations attracted and inculcated quiet 

introspection. He recognized these offerings as a great way for many students to find community 

and feel at home in the school, but that when students from different concentrations were mixed 

in academic classes, these idiocultural (Fine, 1979) differences could exacerbate exclusionary 

intergroup dynamics.  

 In part thanks to Kasey’s leadership, the mathematics department at Vaughn had been 

trained in complex instruction, “a pedagogical approach that directly challenges the culture of 

exclusion, framing mathematics as a rich and multidimensional subject and positioning students 

with diverse strengths as intellectual contributors” (Louie, 2017, p. 494). One idea central to 

complex instruction is treating status, that is, “leveling hierarchies of perceived ability and 

worth” (Louie, 2017, p. 494) using such strategies as assigning competence, using multiple-

ability orientations, and designing group-worthy tasks (Horn, 2012). Due to Kasey’s advocacy, 

the mathematics department at his school used an integrated curriculum designed to support 

group sensemaking, compatible with complex instruction. He referred to these ideas frequently, 

as well as to his training in complex instruction in graduate school, describing this training as 

transformational to his work as a teacher. He really wanted his students to be active sensemakers, 

and routinely sought to give students intellectual authority in his classroom, though he admitted 

that he often felt crushed by time pressures and ended up using direct instruction more than he 



viewed as ideal. Despite these good intentions and high-quality curriculum, racialized patterns of 

exclusion persisted in his classroom. 

 Other participants. Of the 17 teachers present for the focal conversation, 14 were 

regular members of the working group, and because the PDO was recruiting new members, three 

were visitors including a colleague from Kasey’s school. This debrief occurred in February, the 

fifth time the working group met (though only the third time all members had been present, due 

to conflicting conferences). For the focal episodes analyzed in this paper, Kasey, myself, a white 

woman, and Helen, a Latina teacher who is well-respected by the group, were the primary 

interlocutors.  

My Role in the Field 

 I led the working group each month, providing reading material and activities about 

culturally sustaining pedagogy, as well as facilitating discussion. I positioned myself not as 

expert, but as a fellow learner during these PD sessions. I, along with other members of our 

research team, visited Kasey’s school to do the filming and conduct interviews, then I watched 

all of the video from his classroom in order to select focal clips to show him during the debrief. I 

also served as the coach through this process. My prior experiences as a mathematics teacher in 

multiple different states and school settings as well as my experience working as a full-time 

coach prior to graduate school left me comfortable taking such a role, though I was cognizant of 

the fact that Kasey, along with most members of the working group, had more years’ experience 

teaching than I. Moreover, they had situated expertise about their city, district, schools, and 

students that I sought to honor as I coached. Our co-inquiry model was, for this reason, designed 

to leverage Kasey’s interests, challenges, and knowledge as a learning experience. 

Data Collection 



 I followed ethnographic methods of data collection (Emerson et al., 2011), using 

participant observation (Spradley, 1980) and taking copious fieldnotes. Because I wanted to 

understand teachers’ learning through the video-based coaching process, my primary data come 

from the video-recorded and transcribed debrief, during which the members of the working 

group watched video from Kasey’s classroom to discuss his problems of practice. In this debrief, 

I focus on 5 episodes of pedagogical reasoning (EPRs; Horn, 2005) among teachers in the 

working group. To triangulate (Denzin, 2009), I also relied on audio-recorded and transcribed 

interviews with Kasey (n = 5), video-recordings and fieldnotes from school visits and classroom 

observations (n = 3), as well as video-recorded working groups from the rest of the school year 

(n = 9).  

Analysis 

 To understand teachers’ learning, my overall design relied on constant comparative 

analysis (Boije, 2002; Glazer & Strauss, 1967). This supported iterative refinement of both my 

design conjectures and theoretical conjectures about Kasey and his colleague’s learning as data 

collection progressed. This method also supports theory-building as emergent theory is revisited 

and compared with data repeatedly and thoroughly (J. Brown & Crippen, 2016; Freedman, 2019; 

Glazer & Strauss, 1967). In keeping with constant comparison, I began data analysis during data 

collection, using reflective memos (Emerson et al., 2011), focusing on both my impressions of 

key learning moments, as well as refining design conjectures. Transcription of audio- and video-

recordings were also part of analysis (Ochs, 1979); although I had the initial transcription done 

by a transcription company, I carefully edited and augmented these transcripts to add speech 

features that contribute to speakers’ meanings, listening to the audio multiple times and marking 



changes in volume and intonation, false-starts, overlapping speech, and pauses (Gee, 2014; Ochs, 

1979). 

Viewing learning as contextually-situated and fundamentally social, I used critical 

discourse analysis (Fairclough, 2015; Gee, 2014) and interaction analysis methods (Jordan & 

Henderson, 1995) to ground my emergent theories of learning in “particular, naturally occurring 

activities, and steadfastly holding … theories accountable to that evidence” (Jordan & 

Henderson, 1995, p. 41) by closely examining participants’ interactions with one another and 

with their contexts. This involved close attention to discourse as well as nonverbal interaction, as 

discourse and interaction can reveal latent assumptions and beliefs (Fairclough, 2014; Yoon, 

2016).  

 To trace the group’s concept development about supporting meaningful inclusion in 

groupwork, I drew on Horn’s (2020) conception of the development of pedagogical judgment as 

a tripartite phenomenon involving pedagogical action, pedagogical reasoning, and pedagogical 

responsibility. To understand how Kasey’s pedagogical judgment progressed, I coded for each of 

these elements in participants’ discourse as described in Table 2. For each EPR, I summarized 

teachers’ pedagogical reasoning (both tacit and explicit) about the concept how exclusion 

happens in groupwork, as well as their proposed related pedagogical actions to mitigate 

exclusion in groupwork. 

 

 

 

 

 



Table 2 
Sample Codes and Interpretations 
Code Interpretation 
pedagogical action What past instructional actions are they discussing? What future  

or alternative instructional actions do they imagine? 
pedagogical reasoning What sense are the teachers’ making of different instructional 

choices? How are they justifying their choices?  
pedagogical responsibility What commitments do they invoke to support their sensemaking 

(either the reasons or the actions)?  
 

 

 

Context for the Focal Coaching Event 

 When arranging the VFF, I spoke with Kasey several times about what he saw as primary 

challenges in his work. He described several concerns, at both the school level and classroom 

level related to racism and what he could do to address it. In consultation with Kasey, I divided 

the working group’s 105-minute session roughly in half, with the first half spent on school-level 

concerns, and the debrief of his classroom video taking place in the second half—the last 50 

minutes.  

Working group session, part 1. The first 50 minutes were spent discussing a school-

wide problem of racism, which—although occurring outside his classroom—sets important 

context for the problems of practice within his classroom. At the school, there had been multiple 

racist incidents reported by Black and Latin* students, which they felt were insufficiently 

addressed by school leadership. As one example, some white students had used the n-word, 

saying they’d been given permission by their Black “friends.” When Black students complained 

to teachers, teachers dismissed these concerns, giving them platitudes like “be better than them.” 

Although Kasey hoped that the full-time teachers at the school would not have let such egregious 

incidents slide, the specialty courses were taught by uncertified professionals in a specific 



industry, who were not full-time teachers. These part-time teachers, contractors rather than 

school employees, were largely responsible for failing to address the racism, as far as Kasey 

could discover. Additionally, there were racial disparities in casting for the school play, with 

non-Latin*s cast as Latin* characters, and again, administration did not respond to complaints in 

a way that was satisfactory to students and parents. In fact, many felt that their attempts to 

address these concerns were brushed aside. In response, administration had begun trying to 

address racism and inclusion through infrequent advisory sessions, but these were sporadic, 

brief, and teachers received little or no support in preparing for them. Kasey called this racism, 

“the biggest challenge that we’ve dealt with as a school in the last three years” (2020.01.23 

Kasey Interview Fieldnotes). He cared deeply about addressing racism at the school level, and 

was in frequent communication with school leadership about changes he wanted to see. He was 

also concerned about convincing resistant teachers about the importance of these advisory 

conversations, even though he saw them as inadequate on their own. In discussing what we 

would spend our time in the working group on, Kasey and I agreed that we would spend the first 

half discussing this school-wide problem, brainstorming strategies to address racist incidents that 

he could bring back to his school leadership team, as well as strategizing about how to convince 

colleagues who push back against running anti-racism-focused advisory because they felt ill-

prepared. I describe this conversation elsewhere (Marshall, in preparation). 

 Working group session, part 2: Focal conversation. In the second half of the working 

group session, Kasey and I agreed to examine classroom-level manifestations of racism by 

debriefing his classroom video, and this debrief conversation provides the focal data for this 

analysis. Kasey had previously recognized that patterns of racialized exclusion were occurring in 



his classroom. As he had explained to me during an interview, he heard from a Black 

administrator, 

[She] has told us recently that one of the things that's frustrating to our Black students is 
that when they're in classes, they feel like—because the math classes all use complex 
instruction and it's all about the groups—that when they're working in groups they don't 
feel like their classmates listen to them or respect their ideas, which sounds totally right. 
(2020.01.29 Kasey Interview Transcript).  
 

Therefore, he wanted the working group’s help in thinking about how to improve his groupwork 

so that students would be more inclusive and listen to one another’s ideas. He asked me to watch 

for this in my filming. Unfortunately, in the class I was able to film, there were no Black 

students. Nevertheless, I looked for racialized patterns of interaction among the students we were 

able to film, and noticed several noteworthy interactions to discuss. Across the class, white 

students, who make up approximately 25% of the school’s student body, tended to do more of 

the talking and to take on positions of leadership, often explaining their thinking to their peers 

(whether they were asked for help or not). This is a pattern Kasey noticed, too; immediately after 

filming he lamented, “Our white students are just jumping right in and talking. Our white 

students need to be more aware about asking others to speak and getting the ideas of other 

people” (2020.01.29 Kasey Interview Transcript). Therefore, he wanted to focus on supporting 

more equitable intergroup dynamics among students and cultivating belongingness (Horn, 2017) 

in groupwork. This is what we focused on during the VFF debrief in the latter half of the 

working group session. 

Focal clip of classroom interaction. I selected several clips to show during the debrief, 

though we ended up spending most of our time discussing one focal clip. As Kasey had 

described, the video verified racialized patterns to group dynamics in his classroom: white 

students tended to be positioned or assume positions of leadership and knowledge during small-



group discussions. In the focal approximately one-minute clip, two Asian American students 

were shut out of discussion by the two white students in their four-person group. Students were 

working on an early calculus unit and were asked to evaluate h’(10) for h(t) = 59sin(9t), although 

they had not learned techniques for algebraically finding such a derivative yet. Given the graph 

of the function, this question was meant to support students in reasoning about the derivative’s 

value using graphical features such as a local maximum. In the clip, Evelyn, an Asian American 

student, speaks first, sharing a hunch about finding the slope using “the top point.” Anna, a white 

student, then shares her own hunches building on this idea, but she and Nora, the other white 

student in the group, take over discussion, dialoguing back-and-forth between themselves. In all 

EPRs analyzed below, teachers are discussing this brief classroom clip, with a focus on Evelyn’s 

and Olivia’s apparent exclusion. 

Findings 

 As teachers made sense of Kasey’s central problem of practice, supporting meaningful 

inclusion in groupwork, video clips from his classroom pushed their understanding of both how 

exclusion happened and how to intervene in important ways. Teachers’ concepts about 

supporting meaningful inclusion in groupwork were initially marked by static notions of status 

and partial diagnoses of the mechanisms of exclusion, but as teachers returned to the video, they 

co-constructed vivid shared images that supported Kasey’s concept development. Crucially, the 

video-based coaching supported Kasey’s understanding of exclusion in groupwork as an 

interactional problem. In this section, I illustrate how Kasey’s pedagogical judgment developed, 

supported by rich representations of practice and coaching that capitalized on his pedagogical 

responsibility and reasoning. Ultimately, Kasey made concrete plans to change his pedagogy in 

ways more likely to disrupt racialized patterns of exclusion. 



 

 

Table 3 
Summary of Transcript Conventions Used in Data Excerpts 

text— self-interruption 
italics speaker emphasis 

(.) brief pause (less than one second) 
(1) one-second pause 
: elongated syllable (each “:” represents one beat) 

//text] overlapping speech  
? rising intonation 

… some of the transcript omitted for brevity 
= latched speech 

 
 
 
Summary of EPRs 

 Before presenting close analysis of the pivotal EPRs, I present a summary of the 

conversation, with EPRs analyzed in chronological order (Table 4).  

 

 

Table 4   
Summary of EPRs   
 Pedagogical reasoning about 

how exclusion happened  
Pedagogical actions, or ideas 

about how to intervene 
EPR 1: Focal teacher first 

frames problem as status 
and interaction styles 

Kasey: Exclusion happens 
through status patterns, 
which can be reinforced 
through interaction styles. 

None 

EPR 2: Colleague suggests 
pedagogical actions to 
support meaningful 
inclusion 

Helen: Exclusion is a 
consequence of inadequate 
think time. 

Helen: Teachers need to give 
think time and randomize 
who speaks first to disrupt 
status patterns. 

EPR 3: Co-constructing an 
image of the interactional 
nature of exclusion 

Kasey and Helen: Exclusion 
happens when two 
participants view each 
other has having status and 
keep passing an idea back 
and forth. 

None 



EPR 4: Rehearsing potential 
pedagogical actions 
around access 

Helen: Exclusion can happen 
when students don’t have 
time to process. 

Helen: Teachers need to give 
think time and randomize 
who speaks first to disrupt 
status patterns. 

EPR 5: Rehearsing new 
pedagogical action, 
teaching listening skills 

Kasey: Exclusion happens 
when high-status students 
do not hear or listen to 
lower-status students. 

Kasey: Teach listening skills 
and offer sentence frames 
to scaffold listening (and 
disrupt status dynamics).  

EPR 6: Making concrete 
plans for future pedagogy 

Sammie: Exclusion can 
happen when students are 
not scaffolded into 
mathematical discourse 
skills 

Kasey: Rework group roles 
to support listening and 
discourse skills. 

 

 

 

As I will show, Episodes 3 and 5 (highlighted above) turned out to be the most pivotal episodes. 

In episode 3, Kasey and Helen returned to the video clip, co-constructing an image of the 

interactional nature of exclusion. This provided a key conceptual resource, because the 

understanding that status, rather than being static, can be conferred through interaction led Kasey 

to imagine pedagogical actions related to scaffolding new interaction skills. This idea was 

developed further in EPR 5, when Kasey recognized that exclusion happens when high-status 

students do not listen to lower-status students. In this EPR, he began to rehearse teaching 

listening skills to disrupt status dynamics and patterns of exclusion. Capitalizing on his 

pedagogical reasoning and responsibility, I as the coach made a further suggestion to rework his 

group roles, and he made concrete plans to change his pedagogy. The flow of the conversation is 

illustrated in Figure 5, with EPRs on the right side, outlined in dashed lines representing those 

with a static view of status, and EPRs on the left side, outlined in solid lines representing those 

with an interactional view of how status is conferred. Finally, EPRs in green represent those that 

included verbal replays (Horn, 2010) of the video. 

 



 

 

Figure 5. Conversation Flow During Debrief 

Note: The dashed lines represent EPRs that took a static view of status, while EPRs outlined in 
solid lines held a more interactional view. The pivotal episodes, where teachers returned to the 
video record, are shaded green. 
 

 

EPR 1: Focal Teacher First Frames Problem as Status and Interaction Styles 

 Immediately after viewing the clip, I summarized what I saw, to highlight the primary 

problem of practice for the group. “So at the beginning … Evelyn asks a question and has some 

intuition about what they should be looking for” (turn 279), “but it seemed to me like she [Anna] 

ran with it without giving Evelyn credit, kind of” (turn 283). I then posed the question, “How 

could we design group structures that sort of disrupt that kind of thing?” (turn 283). Although I 



couched this initial analysis in a potential pedagogical action, designing group[work] structures, 

in this first EPR, Kasey made sense of what he had seen without implicating any specific 

pedagogical action.  

300 Kasey: Yeah, it sounds like Evelyn said the thing and then Anna just 
started ta:lking and making sense (.) of it in her head but 
like completely not hearing what Evelyn said? 

301 Sammie: Yeah 
302 Kasey: And then Nora came in and Nora has like maybe more status 

than anybody in the c— well I don't know if she has more 
status but she's (1) the highest achieving student in the 
class. 

303 Sammie: The two of them did a lot of sensemaking while the other two 
kind of sat quiet for a lot of the class. 

304 Kasey: Yeah, the one on the bottom left who’s— you have the least 
vision of? Uh she:: (.) might have the lowest status in the 
class? (.) She's extre:mely quiet and um when she speaks, 
you know, she’s very timid in the way that she speaks? Um 
(.) and so I think the students feed off of that and (.) ignore 
her and (.) you know, just like a self-perpetuating kind of 
loop. 

 
In his initial narration of this problem, Kasey did not attribute its origin to his own pedagogical 

actions. In fact, the implicit attribution in the last turn of this excerpt (as well as my attribution in 

the turn before) can be read as the silenced students, Olivia’s and Evelyn’s interaction styles. 

This framing also illuminates an implicit understanding of status as static — as something one 

either has or doesn’t have — rather than as an interactional accomplishment. In this EPR, Kasey 

did not yet make many connections between his pedagogical action, reasoning, and 

responsibility. 

EPR 2: Colleague Suggests Pedagogical Actions to Support Meaningful Inclusion 

 In the next turn, Helen suggested several pedagogical actions that she thought could 

disrupt patterns of exclusion in groupwork and support meaningful inclusion. For example, she 

said,  



Yeah um, I guess I was reminded of like— um (1) like that happens in my class all the 
time ((laughs)). Um but then I’m— like I keep thinking oh what structures, what 
structures— what could I have done maybe right before so tha::t there was some structure 
in terms of sharing, thinking, all of that, right? So then um like— like through equity and 
access training, I think um one of the things that they do really well is like random— 
randomizing stuff? And then it’s also like giving think time? So like I— I often forget to 
give that to each person? Right like this is your thinking time; you're going to write it 
down first. (turn 305). 
 

Drawing on her own experience, Helen suggested the pedagogical actions of giving think time 

and randomizing speakers, reasoning that these could support equity and access. In this framing, 

the implicit underlying problem is that low-status students are excluded from access to 

disciplinary ideas as a result of inadequate time.  

EPR 3: Co-Constructing an Image of the Interactional Nature of Exclusion 

 Helen next replayed (Horn, 2010) what she had seen in the video clip, leading to a rapid 

back-and-forth between herself and Kasey. In this exchange, the teachers’ pedagogical 

responsibility remained tacit, but their sensemaking nevertheless provided resources for its 

development later in the debrief.  

307 Helen: … and then Anna came in and said the same thing but in her 
own way. And then refer back to this student [Nora] only. 
Like it wasn't a conversation between them bo:th. 

308 Kasey: yeah the idea was not in the //middle of the room.] ((gestures)) 
309 Helen:                                              //right, right.] 
310 Kasey: =She took the— //and then turned it over here to Nora,] 
311 Helen:                            //and then passed the ball,] and then pass pass 

pass 
 

312 Kasey:  who she— 
313 Helen: Yea::h 
314 Kasey:  =probably views has the status and //as worth—] 
315 Helen:                                                           //mm-hmm] 
316 Kasey: you know? //and I don’t think she would—]  
317 Helen:                   //yeah so then—]  
318 Kasey: Yeah. 

 



Together, they co-constructed an image of a ball being hoarded, passed back and forth between 

Anna and Nora with no chance for Evelyn or Olivia to join the activity. This image, although 

still linked to ideas about status, somewhat contradicts the framings from EPRs 1 and 2 by 

highlighting intergroup activity that excluded Evelyn and Olivia. In EPR 1, Kasey made sense of 

the exclusion primarily in terms of Olivia and Evelyn’s low status and timidity, overlooking 

Anna and Nora’s interaction styles as a part of the problem. In EPR 2, Helen reasoned about 

pedagogical actions like providing think time and randomizing speakers, overlooking that Evelyn 

actually had spoken first with a sound mathematical idea, and this did not prevent her exclusion. 

In EPR 3, they began to construct an image of exclusion occurring interactionally, a building 

block for the concept of supporting meaningful inclusion that they developed in subsequent 

EPRs. This is a critical part of their sensemaking: it marks a shift from status as static and 

somewhat inherent (e.g., “she:: (.) might have the lowest status in the class? (.) She's extre:mely 

quiet”), toward the idea that high and low status can be dynamic and can be conferred by other 

group members’ interactions and positioning patterns. The teachers may not have recognized this 

shift in their discourse, but the imagery they co-constructed here supported its development as 

the conversation progressed. 

EPR 4: Rehearsing Potential Pedagogical Actions Around Access 

 In the following EPR, Helen built on the pedagogical actions offered earlier: she 

continued to develop ideas about “giving the time to write, giving the time to question what they 

see” (turn 324) and “randomizing [group members’ speaking, saying, for example,] the person 

with the most buttons is going to share” (turn 324) in order to support “equity and access” (turn 

324). Her pedagogical reasoning relied, too, on static notions of status and ability; she latched 

onto another teacher’s assertion that “it’s a processing thing” (turn 323), and that “even that 



lowest kid could” (turn 324) offer mathematical reasoning if given the time. In other words, 

Helen’s pedagogical reasoning in this EPR rested primarily on the pedagogical responsibility of 

ensuring “equity and access” to mathematical ideas, but also on her identification of the problem 

as exclusion happens when students don’t have time to process. Kasey agreed, saying, “one of 

the things I could do is just say ‘Alright, I want you to think about this and then we’re going to 

talk. But the only— the first person I want to talk is the emperor [one of his group roles]’” (turn 

336). As they imagined different possible pedagogical actions, the implicit pedagogical 

responsibility underlying these actions seemed to be, broadly, disrupting exclusion from 

mathematical ideas (such as through individual think time) and disrupting exclusion from 

mathematical conversation (such as through randomizing who speaks first). In these initial 

conceptions, though, teachers did not take up the idea hinted at in the previous EPR, that 

exclusion can happen even after the first speaker offers an idea, and therefore, supporting 

meaningful inclusion may require new tools for supporting equitable groupwork interactions. 

EPR 5: Rehearsing New Pedagogical Action: Teaching Listening Skills 

 In the following episode, Kasey pivoted to a focus on teaching students to listen to one 

another, adding to the concept of supporting meaningful inclusion in groupwork.  

340 Kasey: Um and then you— while you said that I got an idea of like um 
(.) really I think I want to teach listening skills? And— cause 
I think Anna— I don't think she listened or heard Evelyn. So 
maybe um not just making them aware of (.) that but giving 
them a specific, like, sentence frame for doing so. ((Jaime 
nods)) 

341 Helen: Mm-hmm 
342 Kasey: And saying I want everybody today, at least two times, to try to 

uh restate what you hear someone at your group say.  
343 Jaime: Right. 
344 Kasey:  And that's a way of showing someone that you hear them and 

listen to them and here's why that's important. 
 



Again, Kasey rehearsed (Horn, 2010) several possible pedagogical actions including teaching 

listening skills, providing sentence frames, asking all students to paraphrase two of their group 

members, as well as explaining why this is important. In his pedagogical reasoning, he referred 

once more to the rich representation of practice, highlighting that Anna did not seem to listen or 

hear Evelyn, and he imagined these actions as potential ways to address that. This, like in EPR 3, 

reflects an understanding that status, in this case, was at least in part an interactional achievement 

(Gee, 1999), rather than merely a pre-existing, static characteristic. His pedagogical 

responsibility, here, includes “not just making them aware of that” (turn 340) but also teaching 

students how to listen so that they do not render others invisible in their interactions. Teaching 

listening skills may do more than improve interaction; listening can also be a humanizing act 

(Reyes, 2016) that positions interlocutors with dignity and contributes to positive identities (del 

Carmen Salazar, 2013; Franquíz & del Carmen Salazar, 2004; Joseph et al., 2019).  

Moreover, in Louie’s (2017) culture of exclusion framework, Kasey’s proposed 

pedagogical actions in this EPR might address the second dimension of exclusion from positive 

mathematical identities. Up to this point, most of his and Helen’s pedagogical reasoning centered 

around ways to address the first dimension, exclusion from access to mathematical ideas. This 

focus is unsurprising, given that this is often how equity is framed in mathematics education 

spaces (Gutiérrez, 2009); indeed, Helen could refer easily to professional development she’d 

attended on the topic of equity and access. Of course, both dimensions are important and often 

work together (Louie, 2017), but by beginning to extend his concept of supporting meaningful 

inclusion in groupwork to include supporting students’ listening and interactional skills, he 

began to address exclusion from mathematical identities. By returning to the rich representation 



of practice, in this EPR, Kasey advanced not only his pedagogical responsibility, but also his 

repertoire of possible pedagogical actions.  

EPR 6: Making Concrete Plans for Future Pedagogy 

 With this turn toward teaching students to listen, I found an opening to offer a new 

pedagogical action. I projected an image of sentence frames that I had come across at a 

conference (Figure 2). 

 

 

Figure 2  

Academic Conversation Placemat with Prompts (Zweirs & Crawford, 2011). 

 



 

 

I introduced this as something I was wondering: “if maybe there was a way to reframe the group 

roles” (turn 345) to be based on ideas about academic conversation. Kasey immediately reacted 

with enthusiasm: 

Right now they— they're so loosely vague that I'm not happy with the structure that they 
have in the role and I would love— that would be a great— I never thought of that 
before, to like have the entire role be based on how you participate in the group. That 
would really actually teach them something and they get new roles every twelve classes 
so— I love that idea. (turn 346). 
 

The group roles he had been using were: the emperor (responsible for making official decisions), 

the spy (who can call the teacher over and keeps track of time), the ambassador and the designer, 

which he did not describe in detail, only saying “I don’t do much with them” (turn 292).  

 I elaborated on my suggestion in the next turn, and Kasey continued to respond with 

enthusiasm, narrating both the shortcomings of his current group roles and imagining potential 

benefits of revamping them. 

365 Sammie: One of the things I was thinking about with— um (.) these 
aren't labeled as roles but I was just like wondering if they 
could be re-framed as roles? Because they seem to all have 
to do with the intellectual contribution um or at least the 
interactional contribution. More so than like— not that 
yours was resource person but I often look at that one as 
like, wh— what do they get to contribute mathematically, 
right, if their job is just to go get materials. Um and so like 
this is meant to be, I think, something you put on the desk 
as like— taped to the desk or whatever so they can look at 
the sentence stems and I— that’s— you could use it that 
way if you wanted to, but I was thinking like what would it 
mean to be the elaborator and clarify-er, which is probably 
too wordy for uh one role but like that’s— if you know 
that that's your um role in the— in the discussion, that 
takes a totally different um (.) type of interaction than (.) 
team captain might and so—  



366 Kasey: I really love this idea. Did you think of this just now or is 
this like a thing that— 

367  ((several people laugh)) 
368 Sammie: I thought of it last night. 
369 Kasey:  Oh wow. Cause like what I: love about it is like, right now 

let's say you're the ambassador and then next— next time 
you're the designer. Like you’re not really learn— like it's 
just a matter of like what you're do:::ing (.) but that’s not 
really like— you're not lea:rning a new skill but like if you 
were the synthesizer one seating chart and then the next 
one, you're the challenger, you know, the one that's kind of 
responsible for (.) being anti-groupthink like— 

370 Bridgette: Skeptic 
371 Kasey: and then the next time you're the paraphraser. Like, I feel 

like that would— you would learn something over the 
course of (.) the year that's completely aside from math but 
about how to participate in the group and interact in the 
group. ((Joss takes a picture of the screen)) 

372 Sammie:  Yeah, might be worth trying. 
373 Kasey:  Yes, I will definitely try this.. 

 
As I offered this suggestion, I critiqued common group roles such as “team captain” or “resource 

person,” reasoning that these do not necessarily afford students opportunities to contribute 

mathematically or interactionally. As Kasey rehearsed new pedagogical actions, he built on this 

pedagogical reasoning, envisioning roles that would teach students new ways of participating 

and interacting in the group. Kasey’s sense of pedagogical responsibility — evidenced in turns 

340, 346, and 371 — included teaching students to listen to one another, and to interact in ways 

that show respect for and validation of the mathematical thinking of their peers. This pedagogical 

responsibility seemed to underlie his excitement about imagining new pedagogical actions — he 

sensed a way to bring his pedagogical responsibility and pedagogical actions into greater 

alignment.  

 These group roles fit Louie’s (2017) portrayal of a teacher who was able to work against 

the culture of exclusion in mathematics. As she describes this pedagogy,  



Throughout the lesson, he reminded students that they would be graded on both the 
content of their mathematical thinking and ‘how you are working together as a team,’ 
emphasizing the importance of sharing ideas and asking questions like ‘What should we 
do next?’ and ‘Do we agree?’ as well as ‘How did you get that?’ … Ryan also linked 
these aspects of the task to students’ diverse — and complementary — strengths and 
areas for growth, telling the class that some students might need to work on 
understanding volume, whereas others might need to hone their communication skills. 
Ryan thus underscored social dimensions of mathematical competence (asking questions, 
giving explanations, and managing group dynamics) alongside content-focused ones and 
connected his multidimensional framing of mathematical activity to multidimensional 
framing of mathematical ability. (p. 506). 
 

Although such roles would certainly be insufficient on their own to disrupt racialized patterns of 

inclusion, they may be an important component of an anti-racist pedagogy. Attention to social 

and interactional dimensions of groupwork is a crucial component of supporting meaningful 

inclusion, especially because these dimensions can contribute to or combat the second — and 

often overlooked — part of the culture of exclusion: exclusion from positive mathematical 

identities (Louie, 2017).  

Discussion 

 In this case, the video-based coaching model supported Kasey’s understanding of 

exclusion in groupwork as an interactional problem. In the first few EPRs, teachers began by 

making sense of students’ exclusion in terms of status and the silenced students’ interactional 

styles. Given that status is a core concept in complex instruction, with teachers trained to “treat” 

status discrepancies among students, this is a natural place to start sensemaking. It is also, 

however, somewhat fraught; if students’ “timidity” or achievement is taken to be a reason for 

their low status as happened in the first EPR, this can easily become deficit framing (Valencia, 

1997) that blames students for the racialized patterns of exclusion that occur. In their initial 

sensemaking, the teachers seemed to view status as fixed — something a student either has or 

does not have. Helen’s introduction of pedagogical actions, such as giving think time and 



randomizing speakers helped reframe the problem of practice back to groupwork structures that 

could disrupt such patterns of exclusion. However, in her pedagogical reasoning, Helen linked 

these pedagogical actions primarily to ideas about access to mathematical ideas. This is a 

common notion of equity (R. Gutiérrez, 2009), so again it is unsurprising that this became an 

important initial idea in the working group’s collaborative sensemaking. However, Louie (2017) 

points out that another dimension of the culture of exclusion operates in mathematics education: 

exclusion from positive mathematical identities. Moreover, these initial framings of the problem 

overlook the ways in which exclusion can happen interactionally. In the third EPR, Helen and 

Kasey co-constructed an image that helped build the concept of supporting meaningful inclusion 

in groupwork. As they replayed (Horn, 2010) what they had seen in the video, they constructed 

an image that showed the interactional nature of exclusion. In other words, exclusion was no 

longer seen merely to be purely a result of static status discrepancies or lack of structures; they 

highlighted that the white students’ interaction styles led directly to the Asian American 

students’ exclusion in this instance. Although ideas about access, think time, and randomizing 

speakers continued to be part of the conversation, Kasey then, relying on evidence from the 

video clip (e.g., “I don't think she listened or heard Evelyn”), pivoted to an interest in teaching 

listening skills in order to support meaningful inclusion in groupwork, underscoring that status 

might be dynamic and interactionally achieved. He began to develop this idea as a part of his 

pedagogical responsibility. In the last EPR analyzed here, I offered a suggestion for pedagogical 

action in line with this pedagogical responsibility, and he enthusiastically began to make 

concrete plans for changing his future pedagogical actions. Although a pandemic cut short the 

school year, foreclosing opportunities to follow up with Kasey on his implementation of these 

ideas, his concrete plans for the future indicated strong intentions to change his pedagogy. By 



changing the group roles to be about how students might interact and engage in mathematical 

discourse, there should, theoretically, be greater opportunities to disrupt racialized patterns of 

exclusion, and particularly exclusion from positive mathematical identities (Louie, 2017).  

Limitations of Kasey’s Solution 

It is important to note that such group roles will not be a panacea. They certainly cannot 

fix the racism that students of color experience across the school at the hands of peers or 

teachers. They cannot even, on their own, completely mitigate racialized patterns of exclusion 

occurring in mathematics classes. They may be an important tool in teachers’ toolkits for 

disruption of such patterns of exclusion, but they will not change biases or patterns of behavior 

completely. As Kasey works toward anti-racism in his practice and in his workplace, he must 

continue advocating with school leaders and colleagues to change systems outside the classroom, 

and he must also continually interrogate his own practice and watch for the many ways that 

white supremacy can rear its head. As one example, Kasey may need to question why there were 

no Black students in this advanced mathematics class; in a school with five percent of students 

who identify as Black, this may not be mere chance. Research shows that Black students are 

often overlooked when teachers make recommendations for advanced mathematics, even when 

they have high test scores and high levels of interest in mathematics (Campbell, 2012). Thus, an 

anti-racist stance can require attention to school-level systems in addition to the mathematics 

classroom (Chen & Marshall, 2018). Moreover, creating an anti-racist classroom is incredibly 

complex and context-specific. For example, Joseph and colleagues (2019) point out that, to 

create humanizing spaces for Black girls in mathematics, teachers should, among other 

strategies, share power and disrupt dominant notions of smartness.  It is important that Kasey not 

take this developed concept of supporting meaningful inclusion in groupwork to be the “answer.” 



It is likely that, as he implements it, he will discover new challenges and new holes, and have to 

adapt once again.  

 Moreover, group structures based on participation roles can backfire. For example, 

Herrenkohl and Guerra (1998) found that positioning students as the challenger “can create 

opportunities for improving explanations but can also raise the conversation to a level at which 

some students feel attacked” (p. 464). Such ways of interacting may be unfamiliar to students, 

and are likely to play out in unexpected, sometimes problematic, ways. As Kasey continues to 

develop his concept of supporting meaningful inclusion in groupwork, he will need to be vigilant 

to the ways in which such roles may exacerbate status differences (see also Herrenkohl & 

Wertsch, 1999), positioning students who may already be excluded from mathematical identities 

in harmful ways.  

Design Implications 

Video Provided a Clearer View of Problems of Practice 

Several features of the video-based coaching model were critical to teachers’ concept 

development. First, the rich representations of practice served as a generative resource for 

teachers’ sensemaking. Having microphones at students’ groups allowed Kasey to get a closer 

image of the racialized patterns of exclusion happening in his class. Prior to watching the video, 

he had a sense that this was happening from observing and from his administrator sharing 

students’ reported feelings, but the video technology offered a much clearer visual of one way in 

which it happened.  

Video Provided a Rich Resource for Teachers’ Collaborative Sensemaking 

 Not only did the video provide a closer glimpse of the phenomenon, it also served as a 

rich resource for the group’s sensemaking. Scholars have documented the limitations of teachers’ 



remembered representations of practice in collaborative sensemaking (Hall & Horn, 2012; Horn, 

2010; Little, 2003). For example, when teachers replay an incident that happened in their 

classroom, they can typically only tell the story from their vantage point, and can only convey 

those details which they remember. Of course, video cannot capture every corner of the 

classroom either, but it has the advantage of being replay-able, and can allow teachers to develop 

their own interpretations of the classroom interactions depicted (Hollingsworth & Clarke, 2017). 

In each episode of pedagogical reasoning analyzed here, teachers referred to the video record 

repeatedly, and used it to develop the concept of supporting meaningful inclusion. In EPR 3 in 

particular, when Helen and Kasey co-constructed the image of students passing a ball back and 

forth, this resource formed an important foundation for developing ideas about the interactional 

nature of exclusion. Again in EPR 5, Kasey’s replay of the video supported his development of 

the idea that students’ listening skills were critical. 

Learning Experiences Focused Around Problems of Practice Were Fruitful 

 Teachers’ learning was also supported by our design, centering learning experiences 

around problems of practice. This is not a new idea; Horn (2013) wrote about the numerous 

affordances of teachers’ learning from problem-solving in practice. However, this has typically 

only been studied with pre-service teachers (e.g., De Simone, 2008) or with teacher communities 

solving naturally occurring problems (e.g., Horn, 2013; van Es, 2012) in their own schools. In 

the video-based coaching model, our design intentionally leveraged the challenges that 

experienced teachers face, ensuring that problems of practice would be authentic, of interest to 

the focal teacher, and complex enough to warrant extended discussion. Moreover, this design 

harnessed the collective wisdom of the group, as many members had copious experience meeting 

challenges related to equity and groupwork to draw upon.  



Collaborative Problem-Solving Around Video May Support Group Learning 

 Bringing a group of teachers together to collaborate on a problem of practice using video 

proved to be a valuable learning experience for other members of the group as well. Teaching is 

typically a highly individual endeavor (Lortie, 1975; Thomas et al., 1998), with few 

opportunities for teachers to observe their colleagues or view another’s teaching. By 

collaborating around video, teachers not only had opportunities to discuss a shared (by at least 

some) problem of practice with other accomplished colleagues, but they got to see into another 

teachers’s classroom. Several teachers mentioned this debrief in their end-of-year interviews as a 

valuable and memorable experience for this reason. 

Design Limitations 

 There were a few design limitations that came out of this debrief as well. First, I 

conjecture that the group was slightly too large for productive engagement by all members of the 

working group. During the dialogue, only a few teachers took substantial roles in the discussion. 

I also was not paying attention to the arrival of visitors, and I believe that I should have asked 

them to visit a different working group given the vulnerable nature of Kasey’s problem of 

practice and sharing his classroom video for the first time.  

 Additionally, in a follow-up interview with Kasey, he expressed a wish to have more time 

to look at classroom video with the group. We had agreed that both of his problems of practice 

were really important (finding solutions to share with administrators for the advisory issue, and 

disrupting racialized patterns of exclusion in his classroom), but again in part because of the size 

of the group, we spent more time than I anticipated in setting up the context for group members. 

Teachers had a lot of questions about the school, the curriculum, and other details of context. 

Splitting the time in half to discuss two problems of practice meant that Kasey only got to watch 



three brief clips of his classroom, and we both felt that the conversation was shorter than we 

would have liked.  

Future Research 

 More research is needed to understand affordances and limitations of video-based 

coaching. For example, because of the pandemic, we do not know what changes, if any, Kasey 

would have made in his classroom long-term. Further research should explore what problems of 

practice video-based coaching might be well-suited to, and where might it fall short. 

Additionally, aspects of the debrief conversations that are most generative for teachers’ learning 

should be investigated as well. For example, what conversational norms support such inquiry in a 

working group of colleagues? How might the collective wisdom of the group be better harnessed 

to support teachers’ learning?  
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Appendix A 
Table 1 
Reviewed Publications for Mathematics Teacher Coaching 

Article Phenomena of Study Conceptual Approach Methodological Approach Theoretical Perspective 

Bengo, P. (2016). Secondary 
mathematics coaching: The 
components of effective 
mathematics coaching and 
implications. Teaching & 
Teacher Education, 60, 88–
96. 

Elements of mathematics 
coaching that help teachers 
implement new instructional 
practices 

Effects of coaching on 
teachers’ knowledge or 
beliefs 

Qualitative case study No clear theoretical 
perspective 

Bennett, C. A. (2010). “It’s 
hard getting kids to talk 
about math": Helping new 
teachers improve 
mathematical discourse. 
Action in Teacher Education, 
32(3), 79–89.  

Two new teachers’ 
improving their use of whole-
class discourse with a 
mentor's assistance 
 
 

Effects of coaching on 
teachers’ practices or 
behaviors 

Qualitative case study Social constructivist 

Bruce, C. D., & Ross, J. A. 
(2008). A model for 
increasing reform 
implementation and teacher 
efficacy: Teacher peer 
coaching in grades 3 and 6 
mathematics. Canadian 
Journal of Education, 31(2), 
346–370. 

Effect peer coaching had on 
teachers 

Effects of coaching on 
teachers’ practices or 
behaviors 
 
Effects of coaching on 
teachers’ knowledge or 
beliefs 

Observations, peer coaching 
summaries, and online self-
assessment at the beginning 
and end of study 

Social cognition theory 

Bruns, B., Costa, L., & 
Cunha, N. (2018). Through 
the looking glass: Can 
classroom observation and 
coaching improve teacher 
performance in Brazil? 
Economics of Education 
Review, 64(March), 214–250.  

Changes in teacher practice, 
and variation in teacher 
practice such as higher time 
spent on instruction and 
higher levels of student 
engagement; student learning 
results 

Effects of coaching on 
student assessment scores 
 
Effects of coaching on 
teachers’ practices or 
behaviors 

Mixed methods randomized 
evaluation 

No clear theoretical 
perspective 



Campbell, P. F., & Griffin, 
M. J. (2017). Reflections on 
the promise and complexity 
of mathematics coaching. 
Journal of Mathematical 
Behavior, 46, 163–176. 

Activities that elementary 
mathematics coaches engage 
in and proportion of their 
time they spend completing 
differing activities 
 
 

Activities of coaches Activities documented by 
coaches on an app 

No clear theoretical 
perspective 

Campbell, P. F., & Malkus, 
N. N. (2011). The impact of 
elementary mathematics 
coaches on student 
achievement. The 
Elementary School Journal, 
111(3), 430–454.  

Whether the placement of an 
elementary mathematics 
coach affects student 
achievement across a school 
 
 

Effects of coaching on 
student assessment scores 

Randomized control trial 
using hierarchical linear 
modeling 

No clear theoretical 
perspective 

Duchaine, E. L., Jolivette, K., 
& Fredrick, L. D. (2011). 
The effect of teacher 
coaching with performance 
feedback on behavior-
specific praise in inclusion 
classrooms. Education and 
Treatment of Children, 34(2), 
209–227. 

The effect teacher coaching 
with written performance 
feedback had on the 
frequency of teachers' 
behavior-specific praise 
statements (BSPS) 
with high school students 
 

Effects of coaching on 
teachers’ practices or 
behaviors 
 

Multiple baseline: collected 
data on teachers’ behavior-
specific praise statements 
measured during 15-minute 
observations 

No clear theoretical 
perspective 

Garcia, S. G., Jones, D., 
Holland, G., & Mundy, M.-
A. (2013). Instructional 
coaching at selected middle 
schools in south Texas and 
effects on student 
achievement. Journal of 
Instructional Pedagogies, 11, 
1–11.  

Potential differences between 
a school that utilizes an 
instructional coach (IC) and a 
school that does not utilize an 
IC on the 6th, 7th, and 8th 
grade TAKS scores 
 
 
 

Effects of coaching on 
student assessment scores 

MANOVA No clear theoretical 
perspective 

Giamellaro, M., & Siegel, D. 
R. (2018). Coaching teachers 
to implement innovations in 

How different actors within a 
school system perceive and 
co-construct the role of a 

Activities of coaches Grounded theory from 
participant journals and 
interviews 

Cultural-historical activity 
theory 



STEM. Teaching and 
Teacher Education, 76(1), 
25–38.  

STEM coach tasked with 
supporting teachers to 
implement STEM 

Gibbons, L., & Cobb, P. A. 
(2016). Content-focused 
coaching: Five key practices. 
The Elementary School 
Journal, 117(2), 237–260. 

What aspects of coaching 
knowledge and practices are 
implicated in designing 
activities that have the 
potential to support 
individual teachers’ 
development of ambitious 
instructional practices 

Activities of coaches Qualitative: relied on 
interviews with teachers and 
coaches to develop analytic 
memos on types of activities, 
frequency of activities, focus 
of interactions, and extent to 
which the activities were 
likely to support 
development of ambitious 
teaching practices 

No clear theoretical 
perspective 

Gibbons, L. K., Kazemi, E., 
& Lewis, R. M. (2017). 
Developing collective 
capacity to improve 
mathematics instruction: 
Coaching as a lever for 
school-wide improvement. 
Journal of Mathematical 
Behavior, 46(February), 231–
250.  

How activities within the 
Math Lab stand to support 
new forms of discourse, 
practice, and understanding 
for community of practice 

Effects of coaching on 
teachers’ knowledge or 
beliefs 

Qualitative: discourse 
analysis 

Communities of practice 

Hopkins, M., Ozimek, D., & 
Sweet, T. M. (2017). 
Mathematics coaching and 
instructional reform: 
Individual and collective 
change. Journal of 
Mathematical Behavior, 46, 
215–230. 

What roles coaches play in 
supporting curriculum 
implementation during a 
system-wide instructional 
improvement effort; how 
dimensions of the school 
system’s organizational 
infrastructure enable and/or 
constrain coaches’ capacity 
to support change 
 
 

Effects of coaching on 
teachers’ practices or 
behaviors 
 
Effects of coaching on 
teachers’ knowledge or 
beliefs 

Longitudinal mixed methods 
study 

Organizational sociology and 
new institutional theory  



Hopkins, M., Spillane, J. P., 
Jakopovic, P., & Heaton, R. 
M. (2013). Infrastructure 
redesign and instructional 
reform in mathematics: 
Formal structure and teacher 
leadership. The Elementary 
School Journal, 114(2), 200–
224. 

Relations between 
infrastructure and school 
practice as captured in the 
instructional advice- and 
information-seeking 
interactions among school 
staff 

Effects of coaching on 
teachers’ practices or 
behaviors 
 
Effects of coaching on 
teachers’ knowledge or 
beliefs 

Longitudinal mixed methods 
study 

Organizational sociology and 
new institutional theory  

Knapp, A. K. Barrett, J. E. ., 
& Moore, C. J. . (2016). 
Prompting teacher geometric 
reasoning through coaching 
in a dynamic geometry 
software context. School 
Science & Mathematics, 
116(6), 326–337. 

What helps teachers gain 
mathematical knowledge for 
teaching (MKT) focused 
around the use of  dynamic 
geometry software (DGS) 
tool; Ways teachers change 
their MKT when they 
participate in reflective 
discussions with a PD coach 
for geometric reasoning 
 
 

Effects of coaching on 
teachers’ knowledge or 
beliefs 

Mixed methods No clear theoretical 
perspective 

Kohler, F. W., McCullough 
Crilley, K., Shearer, D. D., & 
Good, G. (1997). Effects of 
peer coaching on teacher and 
student outcomes. The 
Journal of Educational 
Research, 90(4), 240–250. 

The effects of three 
experimental conditions on 
various teacher and student 
outcomes 

Effects of coaching on 
teachers’ practices or 
behaviors 

Multiple-baseline single-case 
design 

No clear theoretical 
perspective 

Kretlow, A. G., Cooke, N. L., 
& Wood, C. L. (2012). Using 
in-service and coaching to 
increase teachers’ accurate 
use of research-based 
strategies. Remedial and 
Special Education, 33(6), 
348–361. 

The effect of in-service and 
coaching on teachers’ fidelity 
of three research-based 
practices 
 
 

Effects of coaching on 
teachers’ practices or 
behaviors 

Multiple-baseline across-
teachers design 

No clear theoretical 
perspective 



Kretlow, A. G., Wood, C. L., 
& Cooke, N. L. (2010). 
Using in-service and 
coaching to increase 
kindergarten teachers’ 
accurate delivery of group 
instructional units. Journal of 
Special Education, 44(4), 
234–246.  

The effect of in-service 
training and coaching on 
teachers’ accurate delivery of 
group instructional units in 
math; what value teachers 
perceive coaching adds to in-
service training 

Effects of coaching on 
teachers’ practices or 
behaviors 

Multiple-baseline across-
teachers design 

No clear theoretical 
perspective 

Krupa, E. E., & Confrey, J. 
(2012). Using instructional 
coaching: Customized 
professional development in 
an integrated high school 
mathematics program. In J. 
M. Bay-Williams & W. R. 
Speer (Eds.), Professional 
collaborations in 
mathematics teaching and 
learning: Seeking success for 
all (pp. 161–174). The 
National Council of Teachers 
of Mathematics, Inc. 

Productive activities that 
teachers engaged in with 
their instructional coaches 

Effects of coaching on 
teachers’ practices or 
behaviors 

Qualitative case study No clear theoretical 
perspective 

Lesseig, K. (2016). Fostering 
teacher learning of 
conjecturing, generalizing, 
and justifying through 
mathematics studio. 
Mathematics Teacher 
Education and Development, 
18(1), 100–119. 

Features of Mathematics 
Studio that support teachers’ 
learning in relation to 
promoting conjecturing, 
generalising and justifying 
(CGI) in the classroom;   
role that various participants, 
including the teachers, math 
coach, associate principal, 
and researcher, play in this 
learning process 
 

Effects of coaching on 
teachers’ knowledge or 
beliefs 

Qualitative case study Lewis and colleagues’ (2009) 
lesson study model 

Lotter, C., Yow, J. A., & The impact of teaming Effects of coaching on Mixed methods Situated learning in 



Peters, T. T. (2014). Building 
a community of practice 
around inquiry instruction 
through a professional 
development program. 
International Journal of 
Science and Mathematics 
Education, 12(1), 1–23.  

school-based instructional 
coaches with science or 
mathematics middle school 
teachers to build a 
community of practice 
around inquiry instruction 

teachers’ knowledge or 
beliefs 

communities of practice 

McGatha, M. (2008). Levels 
of engagement in 
establishing coaching 
relationships. Teacher 
Development, 12(2), 139-
150. 

How coaches’ interactions 
with teachers vary across 
time; effect these variations 
have on the coaching 
relationship 

Effects of coaching on 
teachers’ practices or 
behaviors 

Qualitative case study Cognitive 

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(50–
57), 1–32.  

Ways elementary 
mathematics coaches interact 
with teachers, and roles and 
responsibilities they take on 

Activities of coaches Qualitative research design 
using observational methods 
and criterion sampling 

No clear theoretical 
perspective 

Munson. (2020). Noticing 
aloud: Uncovering 
mathematics teacher noticing 
in the moment. Mathematics 
Teacher Educator, 8(2), 25–
36.  

Kinds of mathematics teacher 
noticings that can be revealed 
through side-by-side 
coaching 
 
 

Effects of coaching on  
teachers’ practices or 
behaviors 

Qualitative  No clear theoretical 
perspective 

Neuberger, J. (2012). 
Benefits of a teacher and 
coach collaboration: A case 
study. Journal of 
Mathematical Behavior, 
31(2), 290-311. 

Whether and how the 
coaching intervention 
affected the teacher’s 
classroom practices  
 

Effects of coaching on  
teachers’ practices or 
behaviors 
 
Effects of coaching on 
teachers’ knowledge or 
beliefs 

Qualitative  No clear theoretical 
perspective 



Obara, S., & Sloan, M. 
(2009). The evolving role of 
a mathematics coach during 
the implementation of 
performance standards. 
Professional Educator, 33(2), 
1–13.  

How the math coach viewed 
her role and how teachers 
responded to the coach’s 
efforts 
 

Effects of coaching on  
teachers’ practices or 
behaviors 

Grounded theory No clear theoretical 
perspective 

Olson, J., & Barrett, J. 
(2004). Coaching teachers to 
implement mathematics 
reform recommendations. 
Mathematics Teacher 
Education and Development, 
6, 63-80. 

Different coaching 
approaches to support 
teachers’ use of rich 
mathematical tasks and 
questions to promote 
students’ mathematical 
thinking 

Effects of coaching on  
teachers’ practices or 
behaviors 

Activity-reflective cycles Communities of practice 

Polly, D. (2012). Supporting 
mathematics instruction with 
an expert coaching model. 
Mathematics Teacher 
Education and Development, 
14(1), 78-93. 

Types of support teachers 
sought out while attempting 
to implement standards-based 
math instruction; the 
influence of math supports on 
mathematics instruction 
 
 

Effects of coaching on  
teachers’ practices or 
behaviors 

Inductive qualitative analysis 
of interviews, classroom 
observations, and anecdotal 
notes 

Zones of proximal 
development 

Powell, R., Cantrell, S., 
Malo-Juvera, V., & Correll, 
P. (2016). Operationalizing 
culturally responsive 
instruction: Preliminary 
findings of criop research. 
Teachers College Record, 
118(1), 1-46. 
 
 

Whether teachers increase 
their use of culturally 
responsive practices as they 
participate in CRIOP 
professional development;   
what the relationship 
between implementation of 
culturally responsive 
instruction and student 
achievement in reading and 
mathematics is;  
what teachers’ perceptions of 
their successes and 
challenges in implementing 

Effects of coaching on 
teachers’ practices or 
behaviors 
 
Effects of coaching on  
student assessment scores 

Triangulated mixed-methods Culturally Responsive 
Instruction (CRI) 



culturally responsive 
instruction were 

Wilder, P. (2014). Coaching 
heavy as a disciplinary 
outsider: Negotiating 
disciplinary literacy for 
adolescents. The High School 
Journal, 97(3), 159-179. 

How Eric, a former English 
teacher, attempted to coach 
heavy with Jackie, a 9th 
grade math teacher; what 
disciplinary tensions made 
heavy coaching challenging 
in this collaborative context; 
what coaching practices Eric 
used to negotiate these 
tensions 

Effects of coaching on 
teachers’ practices or 
behaviors 

Qualitative: Interpretive case 
study 

No clear theoretical 
perspective 

 
 


