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Abstract
Background/Context: Professional development (PD) programs have been the 
primary tool school districts have used to improve teachers’ knowledge and skills, 
though the evidence is mixed on the degree to which these investments translate 
into improved outcomes for teachers and their students. Further, most research 
has tracked researcher-designed and researcher-implemented programs, meaning we 
know far less about the outcomes of PD designed and implemented by districts. 
Given that implementation and associated outcomes may look different without tight 
research parameters, we need more systematic research about district-designed 
and implemented PD. During early years of PD implementation, it is more likely to 
observe changes in more proximal outcomes, including an increased sense of trust and 
collaboration with colleagues, which could, in turn, support teacher retention. Any 
intervention, but especially those that necessitate substantial changes in instructional 
activities, likely takes time to promote changes to downstream outcomes like high-
stakes assessments of teaching and student achievement.
Purpose/Objective/Research Question/Focus of Study: We analyze the 
relationship between the design and implementation of an ambitious PD/professional 
learning (PL) program, called Learning Together to Advance Our Practice (LEAP), and 
a range of outcomes across 3,000 teachers in the District of Columbia Public Schools 
(DCPS). We examine the extent to which teacher-reported frequency of participation 
in two specific PD structures—one-on-one coaching and team seminars—are each 
associated with improved outcomes of interest. Proximal outcomes include teacher 
perceptions of the PL program and peer culture at their school, as well as school- and 
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district-wide retention. More distal measures include teacher classroom practice and 
student achievement.
Research Design: We capitalize on researcher-designed and district-administered 
survey questions, along with rich administrative data, to understand the relationship 
between this at-scale, intensive PL program and a range of outcomes over two years, 
from 2016 to 2018. DCPS implemented LEAP simultaneously in every school at the 
beginning of the 2016–2017 school year. As a result, our ability to identify how 
our outcome variables would have changed in the absence of LEAP is limited. We 
address this issue by measuring differential implementation because the frequency 
of teacher participation in LEAP varied within schools, within LEAP teams within 
a year, or within a teacher across a two-year period. We hypothesize that more 
exposure to LEAP yields greater improvements in outcomes. In separate models, we 
attempt to limit competing explanations by controlling for: (1) observable attributes 
of teachers and time, and unobservable, time-invariant attributes of schools; (2) 
unobservable, time-invariant attributes of LEAP teams; and (3) unobservable, time-
invariant attributes of teachers.
Conclusions/Recommendations: We find that greater reported engagement 
with LEAP is associated with improved teacher perceptions of LEAP and the peer 
culture at their school, as well as improved teacher retention, especially at the school 
level. This suggests that PL programs that center within-school connections and 
supports for teachers—in this case, vertically structured LEAP teams led by school-
based LEAP leaders—may support positive school-level outcomes. However, we 
find little evidence of improved teacher skills and teacher contributions to student 
achievement, at least in the first two years of LEAP implementation. It will take more 
time and research to understand the degree to which and ways in which the district’s 
investment in LEAP is associated with the range of desired outcomes.

Keywords
teacher professional development, teacher collaboration, teacher retention, teaching 
quality, urban schools

High-quality teaching is a key mechanism for improving student outcomes, but 
teachers vary enormously in their instructional effectiveness (Chetty et al., 2014; 
Rivkin et al., 2005). There are several established channels to improve teaching 
quality, including the recruitment and differential retention of more effective teach-
ers as well as the development of less effective teachers. Professional development 
(PD) programs have been the primary tool school districts have used to improve 
teachers’ knowledge and skills, though the evidence is mixed on the degree to which 
PD investments translate into improved outcomes for teachers and their students 
(Garet et al., 2008; Kennedy, 2016). Further, the majority of research has tracked 
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researcher-designed and researcher-implemented programs, meaning we know far 
less about the outcomes of PD designed and implemented by districts (Lynch et al., 
2019). Given that PD implementation and associated outcomes may look different 
without tight research parameters, we need more systematic research of district-
designed and implemented PD. To that end, we analyze the relationship between the 
design and implementation of an ambitious PD program and a range of outcomes 
across 3,000 teachers in the District of Columbia Public Schools (DCPS).

In 2016, DCPS developed a PD model called Learning Together to Advance Our 
Practice (referred to as LEAP) based on literature that indicates PD experiences are more 
effective at promoting positive outcomes when they are ongoing, school-embedded, and 
personalized for teachers (Blase & Blase, 2000; Desimone & Pak, 2017; Fullan & Knight, 
2011). In contrast to traditional approaches characterized by large group lectures in a 
school auditorium, the LEAP approach is more akin to what scholars have termed profes-
sional learning (PL), rather than professional development (PD) (Webster-Wright, 2009). 
PL is characterized by the development of structures and systems for ongoing and sus-
tained learning, rather than the content of a finite curricular program. Though PL models 
vary, research highlights some key features, including individualized coaching for teach-
ers (Allen et al., 2015; Kraft et al., 2018) and interaction across teacher teams (Bruce 
et al., 2010; Zambo & Zambo, 2008). These approaches are associated with more col-
laborative, trusting workplaces, which, in turn, support teacher self-efficacy and job satis-
faction, and ultimately teacher retention (Borman & Dowling, 2008; Carver-Thomas & 
Darling-Hammond, 2017; Loeb et al., 2005), teacher performance (Penuel et al., 2011), 
and student achievement (Heller et al., 2012; Kraft et al., 2018). As such, LEAP was 
designed as a content-focused, school-embedded learning program organized around 
cross-grade teams, led by coaches, termed “LEAP leaders,” who facilitated ongoing 
group learning in team “seminars” and provided individualized coaching and feedback.

Unfortunately, even PL models that leverage “best practices” can fall short of 
improving high-stakes outcomes at scale (Garet et al., 2008, 2011, 2016). In contrast 
with demonstration programs implemented by researchers in more controlled settings, 
district- and state-wide programs present unique challenges (Borko, 2004; Hill & 
Grossman, 2013). In particular, implementation issues can mitigate positive, intended 
outcomes (Banerjee et al., 2017; Borman et al., 2007). During early years of PL imple-
mentation, it is more likely to observe changes in outcomes most proximal to the 
implementation process. PL is characterized by active engagement, so practice is often 
shared in group settings where teachers experience an increased sense of trust and col-
laboration with colleagues, both of which are also feasibly related to retention (Carver-
Thomas & Darling-Hammond, 2017; Simon & Johnson, 2015).1 As teachers and 
instructional leaders engage with the new PL models that require they shift many 
aspects of their teaching, they tend to adapt and modify components of centrally 
defined programs (McLaughlin, 1987). Any intervention, but especially those that 
necessitate substantial changes in PL activities, takes time to faithfully implement and 
promote changes to downstream outcomes like high-stakes assessments of teaching 
and student achievement (Kennedy, 2016; Lockwood et al., 2010).
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This paper leverages data from DCPS to describe the extent to which teacher-reported 
frequency of participation in two specific PL structures—one-on-one coaching and team 
seminars—are each associated with improved outcomes of interest, including teacher 
perceptions of the PL program and peer culture, teacher classroom practice, teacher 
retention, and student achievement after the first two years of LEAP implementation. We 
capitalize on researcher-designed, district-administered surveys, along with rich admin-
istrative data, to understand the relationship between this at-scale, intensive PL program 
and a range of outcomes of interest over two years from 2016 to 2018. We explore the 
extent to which teacher participation in LEAP is associated with:

•• Teacher perceptions of LEAP
•• Teacher perceptions of the peer culture at their school
•• Teacher retention
•• Teaching practice
•• Student achievement

We make several important contributions to the literature on professional learning 
at scale. First, we respond directly to Lockwood and colleagues’ (2010) call for more 
rigorous, at-scale evaluations that disaggregate coaching from complementary compo-
nents of PL programs. Parsing analyses of professional learning into the constituent 
components of the program can help districts better understand the “drivers” of associ-
ated outcomes and more strategically allocate resources. In addition, although some 
studies imply that coaching might influence intermediary outcomes such as teacher 
beliefs, dispositions, and knowledge (Campbell & Malkus, 2014; Kraft & Hill, 2019), 
few have empirically observed these outcomes across large and diverse populations of 
teachers. Understanding more clearly how PL opportunities might influence different 
outcomes – in both the short and long term – could help districts develop more realistic 
expectations around timetables for teacher development.

Finally, few studies have been able to disentangle how differences in PL frequency 
might be associated with differences in observed outcomes. Here we examine the rela-
tionship between PL structures and outcomes using a series of fixed effects regression 
models that allow us to examine differential frequency of coaching and seminar atten-
dance within the same school, within teams of teachers, or within teachers over time. 
Such evidence can help districts move beyond a “what works” mindset about PL to a 
more nuanced understanding of how different levels of support within the same PL 
program may differentially influence outcomes across teachers.

Background and Framework

Our analytic approach stems from DCPS’s conceptualization of high-quality profes-
sional learning experiences, which centers around the core idea that teachers benefit 
from dedicated time and space to focus on the teaching of disciplinary content 
(Kennedy, 2016); that is, rather than focus on management practices or other 
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content-generic skills, PL should center on subject-specific teaching practices that 
support students in engaging with rigorous academic content (Desimone & Garet, 
2015). Importantly, PL is distinct from traditional, “one-off” PD sessions with outside 
providers in that it necessitates active, school-based work over a sustained period of 
time (Lynch et al., 2019; Yoon et al., 2007). In addition, district personnel theorized 
that teachers would benefit from a space for collaboration across grade levels, facili-
tated by a school-based leader with content expertise, coupled with individualized 
support and feedback from the same leader (Borko, 2004).

Hill, Beisiegel, and Jacob (2013) underscore the need for decomposing and study-
ing distinct components of multifaceted PL programs. Empirically disentangling com-
ponents of PL can provide insights about the degree to which teachers and instructional 
leaders implemented different learning activities and structural supports and then 
whether such differences in implementation are associated with differences in observed 
outcomes. Accordingly, we examine the distinct literatures focused on the use of 
teacher teams and individual coaching.

Teacher Teams

One common element of many PL programs, including LEAP, is group learning 
among teacher teams. In particular, teacher engagement with content-focused, cross-
grade teams has been associated with increased peer collaboration (Kazemi & Franke, 
2004; Little, 2012; McLaughlin & Talbert, 2001), which is associated with group anal-
ysis of student work, including plans to address student needs (Astuto et al., 1993; 
Stoll et al., 2006). Teachers working together to address challenges and facilitate skill-
building can cultivate a sense of mastery, which has been associated with increased 
teacher self-efficacy (Bruce et al., 2010; Zambo & Zambo, 2008), motivation and 
persistence (Moolenaar et al., 2012), and willingness to experiment with new 
approaches (Puchner & Taylor, 2006). Some have argued that to facilitate effective 
mastery experiences in teams, teachers must first build trust and set norms to share 
about their teaching (Bruce et al., 2010; Supovitz, 2002; Tschannen-Moran, 2001; 
Vangrieken et al., 2017).

This process of moving from structured interaction to fruitful and sustained collabo-
ration is likely to take time (Puchner & Taylor, 2006), particularly in environments that 
emphasize accountability and link teaching performance to consequential outcomes 
(Zambo & Zambo, 2008); however, such investments can pay dividends. Over time, the 
integration of high-frequency, structured, and content-focused collaboration is likely to 
enhance both teacher job satisfaction (Borman & Dowling, 2008; Simon & Johnson, 
2015) and teacher retention (Ingersoll, 2001; Miller et al., 1999; Pounder, 1998). 
Sustained collaboration is also related to improved teacher practice and student achieve-
ment (Goddard et al., 2007; Ronfeldt et al., 2015; Saunders et al., 2009; Supovitz & 
Christman, 2003; Vescio et al., 2008). Though this research suggests the potential value 
of teaming and collaboration for improving outcomes, some of the studies cited are 
small-scale with specific samples that limit generalizability; others provide simple 
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correlations with little attempt to address potential biases (Bruce et al., 2010; Saunders 
et al., 2009; Supovitz & Christman, 2003). More recent work in Miami-Dade, Florida, 
has explored the value of collaboration with quasi-experimental methods and larger 
populations of teachers (Ronfeldt et al., 2015), demonstrating that teachers and schools 
reporting higher levels of collaboration also have greater impacts on student achieve-
ment. However, more work is needed in district contexts, particularly those focused on 
efforts to improve collaboration rather than to observe existing collaboration.

Teacher Coaching

Although team structures and collaboration may be helpful to realize certain goals, 
individual teachers may also have idiosyncratic needs that would be more effectively 
addressed individually. To that end, increasing attention has been paid to one-on-one 
teacher coaching that targets individual needs. A recent meta-analysis of 60 causal 
studies found that individual coaching programs, on average, improve observed teach-
ing by 0.49 standard deviations (SDs) and student reading achievement by 0.16 SDs 
(Kraft et al., 2018). Programs that offered individualized coaching in combination 
with group learning (like LEAP) had an average effect size that was 0.31 SDs higher 
than the effect estimated for programs that included only individual coaching. Although 
coaching improves teaching and student outcomes in small-scale experiments, it has 
historically produced more mixed results at scale (Atteberry & Bryk, 2011; Biancarosa 
et al., 2010; Lockwood et al., 2010). Kraft and colleagues (2018) document a descrip-
tive, negative relationship between program size and observed effects, calling for effi-
cacy trials that identify the effective features of large-scale coaching programs.

The extant literature has provided insights about how coaching can support teacher 
development, but we know little about whether large-scale, district-implemented 
coaching actually translates into observable improvements in teacher and student out-
comes. Given the increasing prevalence of coaching in districts around the country, the 
field needs more rigorous evidence about the success of district-designed and imple-
mented coaching supports. It may well be that more idiosyncratic school- and teacher-
based needs are more powerful levers for improving instructional quality and student 
outcomes. As such, investments in scalable programs across large and diverse popula-
tions of teachers working in a range of school contexts may not be the surest path to 
teacher development (Coburn, 2003). This underscores the need for more studies that 
focus on the implementation and associated outcomes of such programs to build a 
richer and more comprehensive evidence base for districts wanting to know more 
about such tradeoffs inherent in efforts to scale.

Learning Together to Advance Our Practice (LEAP)

Over the past decade, teachers, school leaders, and policymakers in DCPS have 
engaged in systematic and sustained efforts to improve instructional quality. These 
efforts began in 2009 with IMPACT, the multimeasure teacher evaluation system 



68 Teachers College Record 124(12)

linked to high-stakes outcomes for teachers. IMPACT was successful in improving the 
composition of the workforce and encouraging some teachers to develop their observ-
able skills (Adnot et al., 2017; Dee & Wyckoff, 2015). However, with the adoption of 
Common Core State Standards (CCSS) in 2012 and the shift to the associated PARCC 
exam for students in 2015, district leaders recognized many teachers were not equipped 
with the knowledge and skills to engage in effective content-specific pedagogy.2 LEAP 
was designed to support teacher development in service of supporting students in 
meeting the CCSS’s ambitious learning goals.

LEAP embeds both group and individual learning structures into the daily school 
routine. Each week, a LEAP leader with demonstrated proficiency in English language 
arts (ELA) or mathematics convenes a cross-grade LEAP team (e.g., third- to fifth-
grade math teachers) for 90-minute seminars during common release time created by 
district-level personnel. LEAP teams are organized at the school level, and district 
leaders encourage school-based adaptations to the content of LEAP. Seminars repre-
sent a dedicated time for teachers to reflect on student learning and teaching practice 
alongside colleagues teaching the same content at similar grade level. Seminar lesson 
plans were organized learning modules designed to cover a connected set of disci-
pline-specific knowledge and skills to be developed over time. The district conceptu-
alized the multigrade teams as a vehicle for enhancing teacher knowledge of the 
vertical trajectories of student learning over many years; that is, third-, fourth-, and 
fifth-grade math teachers all work on concepts related to proportional reasoning, 
though they rarely have opportunities to discuss the ways in which those concepts 
develop over time. LEAP seminars were thus conceived of as a space for making those 
temporal links explicit, so that students, too, might be better positioned to see the con-
nections between material covered in different grades. Though LEAP leaders could 
customize content based on teachers’ needs, the district provided detailed plans for the 
weekly meetings that theoretically supported teachers in examining data, learning new 
content, applying the content through planning and practice, and then monitoring and 
reflecting on progress to facilitate growth over time. The 90-minute seminars were 
built into common planning time for teachers, either before, during, or after the typical 
school day. The district provided schedule flexibility to accommodate either earlier 
arrival or later departure times for teachers.

LEAP leaders also observe teachers in their classrooms as part of the weekly LEAP 
cycle to follow up with a structured, one-on-one debrief, at times decided by the 
teacher–leader dyad. Coaching affords the opportunity for LEAP leaders to observe 
teachers enacting the practices discussed in seminars and provide individualized feed-
back. The district employed a multistep debriefs structure that included an affirmation 
of what’s working in a teacher’s classroom, a reflection on areas for improvement, a 
co-construction of next steps with target focus skill for the coming week, and finally, 
a plan for an upcoming lesson with that skill in mind. All core content teachers (ELA, 
math, and/or early childhood educators) in elementary and middle schools, or math, 
ELA, science, and social studies teachers in high schools, as well as special education 
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and English as a second language teachers, were placed into content-specific LEAP 
teams to engage in the weekly LEAP cycle.

Both coaching and seminar are conceptually linked to outcomes of interest, like 
increased school cohesion, more positive teacher perceptions of instructional supports, 
increased teacher self-efficacy and satisfaction, and improved teaching quality and 
increased student achievement.

Conceptual Model

Although the design of LEAP incorporates many features of effective PL, the pro-
gram’s effectiveness is far from inevitable. Just as setting aside dedicated time for 
teachers to work together is not sufficient to ensure high-quality collaboration (Little, 
2003; Ronfeldt et al., 2015; Wei et al., 2010), designing an evidence-based PL pro-
gram may not ensure the program will improve instruction. Indeed, many well-
designed policies, successful in smaller pilots, fail to produce positive outcomes when 
implemented at scale (Fixsen et al., 2005).

Conceptually, LEAP’s key structures are hypothesized to support teacher develop-
ment through multiple mechanisms to influence a variety of proximal and more distal 
outcomes (see theory of change diagram, Figure 1). This figure undoubtedly oversim-
plifies the teacher development process—which is likely nonlinear, for example—but 
provides a high-level, research-based set of hypotheses to guide our empirical work. 
As shown, we hypothesize substantial overlap between group PL and individual 
coaching in supporting teacher mastery experiences.

Methods, Data, and Sample

DCPS implemented LEAP simultaneously in every school at the beginning of the 
2016–2017 school year. As a result, our ability to identify how our outcome variables 
would have changed in the absence of LEAP is limited. We address this issue by mea-
suring differential implementation as differences in the frequency of teacher participa-
tion in LEAP within schools, within LEAP teams within a year, or within a teacher 
across a two-year period. We hypothesize that more exposure to LEAP yields greater 
improvements in outcomes and limits competing explanations by controlling for 
observable attributes of teachers and time, and unobservable time-invariant attributes 
of schools (Equation 1), unobservable time-invariant attributes of LEAP teams 
(Equation 2), or unobservable time-invariant attributes of teachers (Equation 3).

Y Coaching Seminar X Yijst ijst ijst it t s ijst= + ( ) + ( ) + + + +α β β ϑ δ γ ε1 2  (1)

Y Coaching Seminar X Yijst ijst ijst it t j ijst= + ( ) + ( ) + + + +α β β ϑ δ θ ε1 2  (2)
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Y Coaching Seminar X Yijst ijst ijst it t i ijst= + ( ) + ( ) + + + +α β β ϑ δ τ ε1 2  (3)

In these models, Yist  represents the outcomes of interest (teacher perceptions of 
LEAP, teacher retention, and student achievement) for teacher i in school s in time t. 
Teacher perceptions are measured by a six-point agreement scale based on survey 
responses; teacher retention is observed via a dichotomous indicator for retain or attrit; 
and student achievement is estimated based on changes in a teacher-by-year value-
added score rank. Each of these outcomes is described in more detail the following 
section. β1  represents the estimated relationship between teacher-reported coaching 
session frequency (a frequency-per-month unit) in time t and the outcome of interest, 
whereas β2  represents the estimated relationship between teacher-reported seminar 
session frequency (a frequency-per-month unit) in time t and the outcome of inter-
est.ϑ  represents the relationship between a vector of teacher characteristics including 
teacher experience and whether they taught a tested subject status in time t and out-
comes of interest. This set of controls was selected purposely to retain the largest 
sample of teachers, while also incorporating meaningful sources of variation in teacher 
experiences. δ  represents a control for year one (t = 0) or year two (t = 1) of LEAP, 
γs  represents school fixed effects, θ j  represents LEAP team fixed effects, and τi  
represents teacher fixed effects.

In this framework, the inclusion of a school fixed effect allows for comparisons of 
teachers across LEAP teams within schools. This controls for all the time-invariant factors 
that differ across schools (e.g., principals and students). It does not account for differences 
that exist between LEAP teams within and across schools (e.g., more effective LEAP lead-
ers or systematic differences between grade and content areas). Model 2 with LEAP team 

Figure 1. Theory of Change.
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fixed effects compares frequency differences between teachers within the same LEAP 
team. Finally, frequency could endogenously differ among teachers within LEAP teams; 
for example, teachers who are more motivated may seek out LEAP leaders who coach 
more frequently and simultaneously engage in other practices that improve outcomes. 
Conversely, teachers who are struggling to improve may receive more coaching, biasing 
the relationship with outcomes in the other direction. Models that include a teacher fixed 
effect identify the effect of LEAP solely by examining how year to year changes in LEAP 
frequency for a teacher are related to changes in outcomes for that teacher.

Each of these approaches has strengths and weaknesses. For example, models with 
teacher fixed effects provide the greatest control for potential confounds, and we there-
fore privilege these estimates in our discussion of results. The only exception is the 
teacher retention estimates, where we don’t observe the retention decisions of teachers 
in t if they attrited in t – 1; however, we include the full set of estimates to explore the 
robustness of our results. Taken together, they provide credible approaches for limiting a 
causal interpretation between LEAP and the alternative outcomes. Given the limited 
examples of at-scale analyses of PL, we follow Conaway and Goldhaber’s (2020) rec-
ommendation to report statistical significance at conventional levels as well as at the p 
< 0.20 level, particularly for pressing policy-relevant questions like how to build profes-
sional learning systems for large populations of teachers. Though doing so increases the 
risk of making a Type I error (detecting a statistically significant relationship where there 
is not one), we view this risk as tenable because of the potential reward of detecting 
relationships between components of professional learning and outcomes of interest. 
This work is correlational and not causal, and we view our findings as suggestive rather 
than conclusive. Districts and researchers alike would benefit from additional research 
about the relationships among facets of professional learning and a range of outcomes.

To understand the role of session frequency over time, we also specify a lagged 
model, which is summarized in Equation 4. This allows us to understand the separate 
contribution of both current- and prior-year participation in LEAP’s structures during 
the second year of LEAP. We include a LEAP team fixed effect to address potential 
selection issues associated with schools and teams. Estimates that substitute school 
fixed effects for LEAP team effects are also included for comparison. Because these 
estimates rely on data for two years, samples are restricted for the reasons discussed 
previously.

Y Coaching Coaching Seminar

Sem

ijt it it it= + ( ) + ( ) + ( )
+

−α β β β

β
1 2 1 3

4 iinar Xit it j ijt−( ) + + +1 ϑ γ ε  (4)

In this model, β1  represents the difference in outcome Yijt  associated with one addi-
tional coaching/seminar per month in the current-year frequency of coaching, among 
observationally similar teachers who received the same amount of coaching in the 
prior year. β2  represents the coefficient of interest for prior-year frequency of coach-
ing, β3  represents the coefficient of interest for current-year frequency of seminar, 
and β4  represents the coefficient of interest for prior-year frequency of seminar.3
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Data and Sample

Our analysis follows the conceptual model presented in Figure 1. We examine LEAP 
during academic year (AY) 2016–2017 and AY 2017–2018, the first two years of its 
implementation. We employ district-wide surveys of teachers to better understand the 
relationship between engagement with LEAP and teacher perceptions, retention, 
observed teaching practice, and student achievement. As described in detail below, we 
map survey items onto specific constructs illustrated in Figure 1. We then create com-
posite measures that aggregate conceptually related items. Finally, we merge survey 
data with administrative data about teachers, students, and schools.

Our analysis draws primarily on the end-of-year surveys DCPS administered to 
teachers. The instructional culture teacher survey called INSIGHT, designed and 
administered by The New Teacher Project (TNTP), asks teachers to reflect on school 
climate, opportunities for PD, and plans to continue teaching. Working with DCPS, we 
augmented the INSIGHT survey with LEAP-specific questions that prompted teachers 
to report their individual session frequency of LEAP coaching and seminar. The 
response rate to the end-of-year teacher survey in 2017 was 73% and in 2018 improved 
to 96%.

DCPS also provided annual LEAP rosters that match teachers to their LEAP team 
and leader. We merge survey data and the LEAP roster with administrative data that 
provide rich information about teachers and schools, including teacher performance, 
as measured through IMPACT, teacher experience, gender, and race, as well as student 
characteristics (e.g., racial demographics, percent of students eligible for free or 
reduced-price meals, percent of students in special education programs, etc.), school 
type (i.e., elementary, middle, high), and school poverty status.

Analytic Variables

We used survey data to create our primary independent variables. Our measures of 
coaching and seminar session frequency capture the frequency per month with which 
teachers reported engaging in these LEAP structures. Teachers indicated whether they 
received coaching and attended seminar never, rarely, about once per month, about 
once every other week, about once per week, or more than once per week. We con-
verted this scale to a frequency measure to represent the number of coaching sessions 
per month.4 For teachers who responded “never,” we input 0 LEAP sessions per 
month, for “rarely” we input 0.5, for “once every other week” we input 2, and for 
“once per week” we input 4 sessions per month. For teachers who suggested they 
engage in LEAP “more than once per week,” we input 5 sessions per month, a conser-
vative estimate of average engagement. Across both years of LEAP, the mean session 
frequency of coaching was 2.44 sessions per month, with more than 40% of teachers 
reporting coaching no more than once a month (Table 1 and Appendix Figure 1). The 
mean teacher-reported seminar session frequency was 4.04 sessions per month, with 
relatively little variation (Table 1 and Appendix Figure 2).
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Our proximal outcomes, teacher perceptions of LEAP and teacher perceptions of 
the peer culture at their school, are constructed using composite measures of survey 
items. Teacher perceptions of LEAP is a simple teacher-by-year average of five survey 
items that probe the value of LEAP. Specifically, teachers are asked to evaluate state-
ments using a six-point scale (strongly disagree, disagree, somewhat disagree, some-
what agree, agree, strongly agree): (1) overall, participating in LEAP is a valuable use 
of my time; (2) my students will learn more in my classroom because of my participa-
tion in LEAP; (3) my teaching will improve because of my participation in LEAP; (4) 
participating in LEAP Seminar is valuable to improving my instructional practice; and 
(5) participating in LEAP Coaching is valuable to improving my instructional practice. 

Table 1. Variable Descriptions.

LEAP Year 1 LEAP Year 2 Both Years of LEAP

 (1) (2) (2)

Coaching session frequency 2.50 2.37 2.44
(1.71) (1.71) (1.71)
1,838 1,569 3,407

Seminar session frequency 4.10 3.98 4.04
(1.46) (1.59) (1.53)
1,862 1,861 3,723

Perceptions of LEAP* 0.00 0.00 0.00
(0.99) (1.01) (1.00)
1,883 1,874 3,757

Perceptions of peer culture* –0.04 0.04 0.00
(1.01) (0.98) (1.00)
2,446 2,390 4,836

School-level retention 0.78 0.83 0.81
(0.42) (0.37) (0.40)
3,166 3,229 6,395

District-level retention 0.86 0.91 0.89
(0.35) (0.29) (0.32)
3,166 3,229 6,395

Change in observational teaching score 0.13 0.15 0.14
(0.83) (0.77) (0.80)
2,644 2,681 5,325

Change in teacher value-added score –0.03 0.04 0.01
(1.07) (1.00) (1.03)
312 340 652

Note: Numbers displayed represent simple means with standard deviations in parentheses followed by 
the number of teacher observations.
*Represent standardized variables.
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Together, these items have an alpha reliability coefficient of 0.97 and are composited 
using a teacher-by-year average with an across-year mean of 2.83 (SD = 1.55, N = 
3,723).

Teacher perceptions of peer culture is a composite measure constructed using the 
following survey items that employ the same six-point agreement scale: (1) teachers at 
my school share a common vision of what effective teaching looks like; (2) there are 
many teachers at my school who set an example for me of what highly effective teach-
ing looks like; (3) at my school, teachers use a common vocabulary to discuss effective 
teaching; (4) the time I spend collaborating with my colleagues is productive; and (5) 
there is a low tolerance for ineffective teaching at my school. Together, these items 
have an alpha reliability coefficient of 0.89 and are composited using a teacher-by-
year average with an across-year mean of 3.49 (SD = 1.11, N = 3,720). Both compos-
ite variables—teacher perceptions of LEAP and of peer culture at their school—are 
then standardized to have a mean of zero and standard deviation of one (Table 1, 
Appendix Figures 3 and 4).

Our distal outcomes, teacher retention, change in observed teaching practice, and 
change in teacher contribution to student achievement, are constructed using adminis-
trative data. Teacher retention in t is calculated by assessing the status of that individ-
ual in t + 1. We create two measures of observed teacher retention: one at the school 
level and one at the district level. The school-level variable accounts for teacher reten-
tion in schools, either through remaining in teaching or transferring to another (non-
teaching) position within that school. The district-level variable accounts for both of 
those possibilities, while also incorporating “retained” teachers who transfer to another 
school within DCPS.5 Because we are interested in the relationship between LEAP 
session frequency and a teacher’s decision to continue teaching in DCPS, we exclude 
teachers who were involuntarily dismissed through the IMPACT evaluation system 
(3–4% of teachers each year). Appendix Figure 5 displays the distribution of teacher 
retention across both years of LEAP, highlighting that about 80% of teachers are 
retained in their schools each year. In contrast, about 90% of teachers are retained in 
the district each year.

Our measure of change in observed teaching practice is based on the scores from 
the teacher observation component of the IMPACT evaluation system. DCPS observes 
and rates all teachers multiple times each year. In AY 2016–2017, the first year of 
LEAP, the observation rubric switched from the Teaching and Learning Framework 
(TLF) to the Essential Practices (EP). Both rubrics rate teaching on a four-point scale 
and have similar means and SDs (2015–2016 TLF mean = 3.28, SD = 0.39; 2016–
2017 EP mean = 3.26, SD = 0.39). We standardize scores by year to create a measure 
of teaching comparable across years. The standardized observation scores are shown 
in Table 1; the mean change in observational scores is about 0.14 standardized rubric 
points (Appendix Figure 6).

Our final outcome of interest is a teacher’s contribution to student achievement. 
Teachers who teach a tested grade and subject in DCPS (about 17% of teachers during 
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each year of LEAP)6 are evaluated using teacher value-added measures of student 
achievement as part of the IMPACT system. This is a statistical measure of a teacher’s 
contribution to student achievement on the PARCC exam that accounts for prior stu-
dent achievement, as well as covariates typically associated with performance. Teacher 
value-added scores have been standardized (Table 1).

Sample

Our analytic sample is drawn from teachers working in DCPS during the 2016–2017 
and 2017–2018 school years. DCPS employs approximately 3,300 teachers and 450 
LEAP leaders each year. There were 110 schools in DCPS in 2017–2018, of which 
roughly 20% were identified by DCPS as low-poverty. The remaining schools were 
high-poverty schools, of which 40 had previously been identified as Targeted 40 
schools (the lowest-performing schools in the district).

Our analytic sample is smaller than the population of teachers in DCPS because 
many of our measures come from teacher surveys, with associated nonresponse. Some 
variables are also lagged values from a prior year, requiring prior year data, missing 
for first-year teachers and those who did not respond to the survey in t – 1. As a result, 
depending on the formulation of models, some teacher observations are missing.

Table 2 compares the full sample of DCPS teachers to the sample of teachers who 
responded to the two survey frequency measures during either the first or second year 
of LEAP. There are several statistically significant differences between our survey 
respondents and the full district, but in most cases, these differences are not substan-
tively meaningful. For example, whereas the final IMPACT evaluation score (scale of 
100–400) represents a statistically significant difference, the difference between sur-
vey respondents and the full sample (2.47 points) is minimal. (The SD of IMPACT 
scores for all participants is 44 points.) Teachers in our survey sample also have about 
one less year of experience compared to the full DCPS sample. About 22% of survey 
respondents teach a tested grade and subject, compared to about 12% of nonrespon-
dents (17% of the full sample of DCPS teachers in this period teach a tested grade and 
subject). Teachers in our sample are also somewhat more likely to teach in a school 
with more positive teacher-reported school climate. However, survey respondents are 
not more or less likely to teach in a high poverty or Targeted 40 (lowest-performing) 
school in the district. Survey respondents have somewhat higher scores on classroom 
observation scores, but these differences, too, are relatively small. Though these dif-
ferences are substantively small, even for those that are statistically significant, read-
ers should keep these differences in mind as they interpret our findings.

Limitations

DCPS implemented LEAP for all teachers simultaneously, limiting options to con-
struct strong counterfactuals. As we designed our project, we emphasized the impor-
tance of differential LEAP implementation among teachers and an ability to limit 
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competing explanations for changes in outcomes of interest. To that end, we have 
employed a variety of variables that control for mechanisms other than LEAP that may 
have influenced the proximal and distal outcome measures, including teachers and 
school attributes, as well as school, LEAP team, and teacher fixed effects. Given the 
short duration of our panel, we find these controls credible. Even so, it is possible that 
our estimates of the relationship between outcomes and LEAP frequency do not 
address all potential confounds. Thus, we encourage readers to employ caution when 
interpreting our estimates as causal; for example, is LEAP coaching provided with 
more frequency to teachers who demonstrate comparably less growth in teaching 
skills? If so, our estimates may understate how LEAP influences these outcomes. 
Alternatively, an already strong teacher who  also has a strong desire to improve  may 
seek out additional LEAP coaching compared to other teachers or even that same 
teacher in another year. If so, our estimates may overstate the effect of LEAP.

Table 2. Sample Comparison.

Full District Survey Respondents

 (1) (2)

Final IMPACT score 328 2 *
(44) (1)  

Teaching experience 9.36 –0.75 **
(7.62) (0.20)  

Tested grade and subject 0.17 0.10 ***
(0.38) (0.01)  

School climate average 3.23 0.08 ***
(0.50) (0.01)  

High poverty school 0.44 0.02  
(0.50) (0.01)  

Targeted 40 school 0.34 0.00  
(0.48) (0.01)  

Change in observed teaching 0.14 0.07 ***
(0.80) (0.02)  

Change in value-added 0.01 0.17 *
(1.03) (0.08)  

School-level teacher retention 0.81 0.04 ***
(0.40) (0.01)  

District-level teacher retention 0.89 0.04 ***
(0.32) (0.01)  

Teacher observations with IMPACT rating 6,596 3,402  

Note: Means and SDs from full district reported in column 1, differences and clustered SEs from separate 
regression of covariate on survey sample reported in column 2.
* p < 0.
** p < 0.01.
*** p < 0.001.
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More broadly, we are limited by the measures employed in this study. Specifically, 
we draw on teacher surveys administered at the end of the year to assess LEAP fre-
quency, and policies like state testing may influence teaching outcomes at particular 
points in the year, as the school environment adapts to meet these time-specific goals 
(Spillane et al., 2011). We use teacher reports of LEAP session frequency, rather than 
observed frequency.6 Researchers note that carefully designed survey measures often 
correlate with observed practice (Mayer, 1999), but differences occur. Finally, we are 
limited by small sample size in a few of our model specifications, specifically with 
regards to the models intended to estimate the relationship between LEAP frequency 
and teacher contribution to student achievement. Examining the relationship between 
LEAP and teacher value-added requires two consecutive years of value-added esti-
mates for teachers, further limiting the sample.

We are additionally limited by the lack of a robust measure of coach quality. Prior 
literature suggests that the credentials of a coach are likely important (Campbell & 
Malkus, 2014; Coburn & Russell, 2008). We collected a content knowledge test that 
was used during the coach screening and hiring process; however, DCPS did not vali-
date this measure, and we found little variation in scores. We also know that the extent 
to which the coach fosters trusting and positive relationships with teachers may influ-
ence outcomes (Ippolito, 2010; Woulfin & Jones, 2018). Unfortunately, we were 
unable to collect measures that shed light upon these constructs. However, analyses of 
the relationship between coaching and outcomes rarely differentiate coach quality, and 
frequency is often found to be related to outcomes (Kraft et al., 2018).

Results

In general, we find that greater reported engagement with LEAP is associated with 
improved teacher perceptions of LEAP and the peer culture at their school, as well as 
improved teacher retention, especially at the school level. However, we do not find con-
sistent evidence of improved teacher skills and teacher contributions to student achieve-
ment. We turn to a more detailed examination of each of the research questions.

RQ 1a: To What Extent Is Participation in LEAP Associated with Teacher 
Perceptions of LEAP?

In a year when teachers participated in LEAP more frequently, they perceive LEAP 
more positively than in a year in which they participated in LEAP less frequently 
(Table 3, column 3). This is true for both seminar and coaching. A teacher who reports 
receiving one additional coaching session per month (representing about 0.60 of a SD 
of coaching frequency) and one additional seminar per month (representing about 0.70 
of a SD of seminar frequency) is estimated to perceive the LEAP program about 0.22 
SDs more positively compared to when that same teacher received a lower frequency 
of LEAP (Table 3: sum of rows 1 and 3, column 3). For teachers in their second year 
of LEAP, there is no evidence that the frequency of LEAP in the first year influences 
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their perceptions in the second year (Table 3, columns 4 and 5); however, we do see 
that for the retained teachers, their perceptions of LEAP are about 0.32 SDs greater 
compared to teachers on the same LEAP team who experience one fewer coaching 
session and LEAP seminar per month (Table 3: column 5, sum of coaching and semi-
nar frequency). Taken together, these results suggest a strong, positive relationship 
between teacher participation in the LEAP program and teacher perceptions of the 
value of LEAP. This relationship is estimated to be stronger when teacher fixed effects 
are replaced by school or team fixed effects and teacher covariates. These models 
include cross-teacher variation that likely helps identify LEAP’s effects, but they may 
also include variation that reflects selection into LEAP participation.

RQ 1b: To What Extent Is Participation in LEAP Associated with Teacher 
Perceptions of Peer Culture at Their School?

When teachers report participating in LEAP more frequently, they are estimated to 
perceive the school culture among their peers more positively compared to a year in 
which they report participating in LEAP less frequently (Table 4, column 3). Employing 
teacher fixed effects reduces the variability in coaching and seminar frequency, and, as 
a result, coefficient estimates are reduced, and seminar frequency is not statistically 
significant at traditional levels. However, a teacher who received one additional coach-
ing and an additional seminar session each month perceives their school’s peer culture 

Table 3. Teacher Perceptions of LEAP and LEAP Seminar and Coaching Session Frequency.

Current Values Model Lagged Values Model

 (1) (2) (3) (4) (5)

Coaching session frequency 0.181*** 0.170*** 0.148*** 0.167*** 0.161***
(0.010) (0.013) (0.025) (0.021) (0.030)

Coaching session frequency (last) - - - 0.032++ 0.029
- - - (0.022) (0.031)

Seminar session frequency 0.127*** 0.164*** 0.071+ 0.178*** 0.158**
(0.017) (0.023) (0.039) (0.035) (0.056)

Seminar session frequency (last) - - - 0.035 0.054
- - - (0.041) (0.058)

School fixed effects X X  
Team fixed effects X X
Teacher fixed effects X  
Teacher-year observations 3,399 3,140 1,766 883 877

Note: Clustered standard errors in parentheses.
** p < 0.01.
*** p < 0.001.
+ p < 0.1.
++p < 0.2.
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about 0.16 SDs more positively than that same teacher did prior to the increase in 
LEAP frequency (Table 4: sum of rows 1 and 3, column 3). When we examine these 
relationships for teachers only in the second year of LEAP, there is suggestive evi-
dence (p < 0.20) that participation in seminar during the prior year of LEAP has a 
lagged influence on perceptions of peer culture in the second year. In total, we estimate 
that retained teachers who report experiencing an additional coaching and seminar 
session per month in the second year of LEAP, as well as an additional seminar session 
in the first year of LEAP, seem to perceive the peer culture at their school about 0.401 
SDs higher than their LEAP team peers (Table 4: sum of rows 1, 3, and 4, column 5).

Our estimates suggest that exposure to LEAP is associated with improvement in 
teachers’ perceptions of both LEAP and the peer culture of the school. These results 
are consistent with our conceptual model that the components of LEAP should be 
associated with positive shifts in these proximal outcomes. Our conceptual model also 
indicates that improved proximal outcomes would, in turn, support improvements in 
teacher retention, teaching skills, and student achievement. We now turn to examining 
these more distal outcomes.

RQ 1c: To What Extent Is Participation in LEAP Associated with Teacher 
Retention?

Table 4. Teacher Perceptions of Peer Culture by LEAP Seminar and Coaching Session 
Frequency.

Current Values Model Lagged Values Model

 (1) (2) (3) (4) (5)

Coaching session frequency 0.131*** 0.144*** 0.077*** 0.093*** 0.111***
(0.011) (0.014) (0.023) (0.022) (0.032)

Coaching session frequency (last) - - - 0.037+ 0.029
- - - (0.022) (0.030)

Seminar session frequency 0.119*** 0.129*** 0.085* 0.164*** 0.184**
(0.019) (0.026) (0.040) (0.041) (0.062)

Seminar session frequency (last) - - - 0.075+ 0.106+

- - - (0.045) (0.062)
School fixed effects X X  
Team fixed effects X  
Teacher fixed effects X X
Observations 3,396 3,137 1,765 882 876

Note: Clustered standard errors in parentheses.
*p < 0.05.
**p < 0.01.
***p < 0.001.
+p < 0.1.
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Given our findings regarding perceptions of LEAP and peer culture in the school, we 
estimate the relationship between LEAP frequency and retention separately for schools 
and the district. Overall, LEAP frequency has a mixed relationship with teacher retention. 
Here we privilege models with team, rather than teacher, fixed effects. For teachers who 
report receiving an additional coaching and seminar session per month, compared to their 
peers on the same LEAP team, school-based teacher retention is estimated to increase by 
3.4 percentage points (Table 5: sum of rows 1 and 3, column 2). Most of this increase is 
attributable to seminar session frequency. Said differently, receiving an additional seminar 
and coaching session each month is associated with a decrease in school-level attrition by 
17%, as about 80% of DCPS teachers remain at their schools. For retained teachers in the 
second year of LEAP, there is not a relationship between coaching session frequency in the 
current or prior year of LEAP; however, we do observe a second-year relationship between 
an additional seminar session and school-level retention that is statistically significant at p 
< 0.20 (Table 5, row 3, column 4).

Observed retention within the district is also positive, improving by about 1 per-
centage point for an additional monthly coaching session (Table 6, row 1, column 2). 
Increased seminar session frequency is predicted to improve district retention, but in 
our preferred model this relationship is not statistically significant (Table 6, row 3, 
column 2). Additionally, we do not observe any relationships between district reten-
tion and teacher participation in LEAP in our lagged models.

Taken together, and consistent with the peer culture results, we see increased par-
ticipation in LEAP as moderately positively and statistically significantly associated 

Table 5. Teacher Retention in School by LEAP Seminar and Coaching Session Frequency.

Current Values Model Lagged Values Model

 (1) (2) (3) (4)

Coaching session frequency 0.010* 0.013* 0.003 0.003
(0.004) (0.006) (0.009) (0.012)

Coaching session frequency (last) - - 0.014++ 0.016
- - (0.009) (0.013)

Seminar session frequency 0.026** 0.021* 0.043** 0.035++

(0.008) (0.011) (0.017) (0.025)
Seminar session frequency (last) - - –0.015 –0.021

- - (0.017) (0.026)
School fixed effects X X  
Team fixed effects X X
Observations 3,307 3,054 868 862

Note: Clustered standard errors in parentheses.
* p < 0.05.
** p < 0.01.
++p < 0.2.
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with improved school retention. We see less consistent of a relationship between 
teacher participation in LEAP and district retention, although there is some suggestive 
evidence of a positive relationship at the district level, too.

RQ 1d: To What Extent Is Participation in LEAP Associated with Observed 
Improvements in Teaching Practice?

LEAP participation is not associated with improvements on the high-stakes class-
room observation measure employed by the IMPACT evaluation system. Additional 
coaching sessions are somewhat negatively associated with improvements to observed 
teaching, but these shifts are small and not statistically significant. We observe incon-
sistent and weak evidence that an additional seminar session per month is associated 
with decreased teaching performance as measured by IMPACT (Table 7, row 3, col-
umn 3). When we observe these teachers just in the second year of LEAP, we do not 
see evidence that current or prior participation in LEAP is associated with observed 
teaching in the second year.

RQ 1e: To What Extent Is Teacher Participation in LEAP Associated with 
Improvements in Teacher Contribution to Student Achievement?

Employing within-year standardized teacher value-added scores, we explore the 
extent to which engagement with LEAP is related to teachers’ contributions to student 
achievement in the first two years of LEAP. Across models, we find inconsistent esti-
mates that are typically insignificant (Table 8).

Table 6. Teacher Retention in District by LEAP Seminar and Coaching Session Frequency.

Current Values Model Lagged Values Model

 (1) (2) (3) (4)

Coaching session frequency 0.005++ 0.009* 0.010++ 0.006
(0.004) (0.005) (0.006) (0.010)

Coaching session frequency (last) - - –0.006 0.000
- - (0.007) (0.010)

Seminar session frequency 0.013* 0.007 0.014 0.001
(0.006) (0.009) (0.014) (0.021)

Seminar session frequency (last) - - –0.011 –0.017
- - (0.013) (0.022)

School fixed effects X X  
Team fixed effects X X
Observations 3,307 3,054 868 862

Note: Clustered standard errors in parentheses.
* p < 0.05.
++p < 0.2.
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Discussion

Improved teaching quality is the most potent school-based mechanism for improving 
student outcomes. Some small-scale experiments suggest that intensive opportunities 
for professional learning enhance teachers’ skills, but these results often rely on 
research-implemented interventions. There is remarkably little evidence of PL inter-
ventions broadly implemented by school personnel in large, urban districts (Kraft 
et al., 2018; Lockwood et al., 2010). Based on our review of extant studies, the analy-
ses presented here with 3,402 teacher-year observations represent the largest sample of 
coached teachers in the literature.

Employing differential implementation of LEAP across teachers, and within teach-
ers over time, we hypothesize that if successful, LEAP will initially shift teachers’ 
perceptions, and then, over time, influence their behavior in terms of decisions to 
remain teaching at the same school or in the district, as well as in terms of their instruc-
tional approach in the classroom. To explore this empirically, we examine the relation-
ship between frequency of the two primary LEAP components (one-on-one teacher 
coaching and group learning in teacher seminars) and teacher perceptions of LEAP 
and the school culture among teachers, as well as teacher retention, teaching skills, and 
teachers’ ability to improve student achievement.

Our most proximal outcomes, teacher perceptions of the program and of the peer 
culture at their school, are positively associated with participation in LEAP structures. 
Our estimates of more distal outcomes are considerably more mixed. Teacher retention 
is positively related to teacher participation in coaching and seminar, although the 

Table 7. Teacher Participation in LEAP and Change in Summative Teaching Scores.

Current Values Model Lagged Values Model

 (1) (2) (3) (4) (5)

Coaching session frequency 0.021* 0.018 0.036 0.015 0.018
(0.010) (0.015) (0.037) –0.017 –0.027

Coaching session frequency (last) - - - –0.013 –0.018
- - - –0.018 –0.027

Seminar session frequency 0.008 –0.010 –0.130* 0.015 0.012
(0.018) (0.025) (0.064) –0.029 –0.046

Seminar session frequency (last) - - –0.009 0.016
 - - –0.034 –0.058

Teacher covariates X X X X
School fixed effects X X  
Team fixed effects X X
Teacher fixed effects X  
Observations 2,755 2,559 1,597 884 878

Note: Clustered standard errors in parentheses.
*p < 0.05.
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relationship is more substantive and consistently statistically significant for school-
based teacher retention than district retention. Teacher classroom observation scores 
are not consistently related to either coaching session frequency or participation in 
seminar. LEAP coaching frequency appears unrelated to teacher value added, and 
seminar frequency is related in inconsistent directions, depending on model specifica-
tion. While dissapointing given the investment in LEAP, these findings are in line with 
many prior studies of at-scale coaching (Biancarosa et al., 2010; Garet et al., 2008, 
2011; Lockwood et al., 2010; Marsh et al., 2010).

We interpret these findings in light of three key contextual factors. First, the relation-
ships we observe occurred in the first two years of the program. During this time, enabling 
conditions like trust and deprivatization of practice may still be forming, and therefore 
outcomes like teacher skill development and its influence on student achievement may 
just be emerging. Tracking LEAP’s influence on the more distal outcomes over the next 
two years will be important. Second, the LEAP program represents an at-scale, fully 
implemented initiative without an identified control group. We approach this carefully in 
our analysis using comparisons of LEAP frequency within teachers across years and 
within teams throughout the two-year period, but we recognize that a lack of contrast may 
suppress observable differences. In a study of existing collaboration across schools, 
Ronfeldt and colleagues (2015) found that teacher teams produce a collectivist, support-
ive culture that benefits all students. From a policy lens, this is unequivocally positive in 
the sense that all teachers and students should benefit from the PL structures introduced 
by the LEAP program. From an analytic perspective, however, this may reduce our ability 
to detect changes in outcomes using differential PL frequency at the teacher level.

Table 8. Teacher Participation in LEAP and Change in Contribution to Student 
Achievement.

Current Values Model Lagged Values Model

(1) (2) (3) (4) (5)
Coaching session frequency 0.006 –0.028 0.130 0.017 0.010

(0.038) (0.082) (0.187) (0.071) (0.193)
Coaching session frequency (last) - - –0.103 –0.108

- - (0.127) (0.251)
Seminar session frequency 0.114++ –0.038 0.184 0.089 0.169

(0.072) (0.120) (0.319) (0.146) (0.540)
Seminar session frequency (last) - - –0.091 –0.066

- - (0.150) (0.323)
Teacher covariates X X X X
School fixed effects X X  
Team fixed effects X X
Teacher fixed effects X  
Observations 398 382 232 149 148

Note: Clustered standard errors in parentheses.
++ p < 0.2.
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Third, we observe the complicated evolution of LEAP implementation from its 
inception to the period of study examined here in a separate mixed methods analysis 
(Boguslav et al., 2020). In that analysis, we document the ways in which the developers 
of LEAP balanced the competing desires for school-based autonomy with district-pro-
vided structure, materials, and guidance. This balancing resulted in an evolution of 
LEAP over time, with variable school-based adoption of materials and processes like 
district-created materials for seminar and district-endorsed structures for coaching con-
versations. Within this context, the assessment of LEAP frequency alone becomes par-
ticularly limiting, because the quality of LEAP was likely variable across school sites, 
and even among teams led by different LEAP leaders in the same school. Robust, vali-
dated measures of LEAP leader quality would have been instrumental in helping us 
detect differential shifts in our outcomes of interest. Moreover, our findings focus on 
macro-level structural aspects of PL, rather than more nuanced micro-processes occur-
ring on each team. As such, there are many questions we cannot answer, including the 
degree to which different LEAP teams focused on specific instructional practices or 
pieces of content in seminar time. Variation in foci and heterogeneity in these micro-
level processes may contribute to the results—or lack thereof—that we report here. We 
see attention to these micro-level processes as a critical direction for future research.

Programs hoping to build on this research at scale should also think carefully about 
measures of coaching quality and the coach–teacher relationship. Just as variation in 
seminar content might help explain variation in observed outcomes, so, too, might out-
comes be explained by more micro-level interactions between a LEAP leader and coach 
during observations and debriefs. Experimental evidence suggests that individual coach 
assignment produces large variations in treatment effects (Blazar & Kraft, 2015), and in 
a conceptual synthesis of recent coaching studies, Blazar suggests “coaches are the 
intervention” (Blazar, 2020, p. 5). Despite this emphasis, the research has not yet 
coalesced around the attributes that characterize effective coaches or effective coach-
ing. There is some suggestive evidence that credentials and experience are important 
(Campbell & Malkus, 2014; Coburn & Russell, 2008; Coburn & Woulfin, 2012), but 
we lack clarity about the specific credentials and experience that matter most.

Assessing the quality of a coach–teacher relationship is even more challenging, par-
ticularly at scale. One analysis examined differences between district-hired coaches and 
school-hired coaches, concluding that school-based coaches were more likely to form 
trusting relationships conducive to higher quality coaching conversations (Kane & 
Rosenquist, 2019). In the case of LEAP, however, almost all coaches were school-based, 
limiting our ability to make comparisons. A recent study used careful qualitative analysis 
to determine the extent to which coaches were viewed as legitimate sources of expertise 
within a school, and therefore became more or less “enmeshed” in the daily routines 
(Woulfin, 2020). Another used social-network data to systematically determine the 
extent to which coaches facilitated supportive communication with teachers who had 
varied interest in the reform goals of coaches (Hashim, 2020). Both of these approaches 
have limitations, but they underscore the potential for more innovative exploration of 
complicated coaching constructs at scale. Could coaches record videos of their debrief 
sessions, or submit their goals for teachers ahead of the observation? Could principals 
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evaluate coaches by attending coaching sessions, much like they observe classrooms to 
evaluate teachers? Future research to develop such measures of coaching quality would 
be very helpful.

Finally, we note that from an analytic perspective, we had originally hoped to disen-
tangle the unique contribution of two PL structures and their related outcomes, per the 
framework set forth by Hill and colleagues (2013). For example, we hypothesized we 
might find suggestive evidence that coaching drives instructionally focused outcomes 
like improved scores on observational measures of teaching. In contrast, we hypothe-
sized that teacher seminar would be more substantially related to teacher retention, 
because it intentionally creates a school-based community for teachers. However, we 
were ultimately dissuaded from drawing strong conclusions about the distinctions 
between the two structures of PL, due to the modest coefficient sizes and the inconsistent 
statistical significance of the estimates. These kinds of analyses seem particularly useful 
for future research, where the treatment–control contrast may be greater, or where there 
are additional years of data to observe the emergence of stronger relationships.

Conclusion

Overall, we find that a PL program that leverages one-on-one coaching and content-
based teacher teams can be positively associated with outcomes of interests, even within 
the first two years of the program. In particular, teacher perceptions of the program, 
perceptions of the peer culture at their school, and school-based retention are positively 
related to teacher participation in the structures of LEAP. This suggests that PL programs 
that center within-school connections and supports for teachers—in this case, vertically 
structured LEAP teams led by school-based LEAP leaders—may support positive 
school-level outcomes. However, we do not observe statistically meaningful relation-
ships between participation in LEAP and other important, teacher-level outcomes like 
observed teaching quality and teacher contributions to student achievement. Future stud-
ies should think critically about how to embed measures of coach and coaching quality 
to better understand mechanisms that may produce these mixed results at scale.

LEAP is a resource-intensive program. DCPS hired 450 LEAP leaders (coaches) 
who invested a substantial number of hours each week in group PL and individual 
coaching. Every DCPS teacher invested, on average, more than two hours every week 
in LEAP-related activities. Principals made significant ongoing investments in LEAP. 
It will take more time and research to understand the degree to which and ways in 
which these investments are associated with the range of desired outcomes.

In the meantime, the field should invest much greater effort in better understanding 
how to facilitate the development of teachers at-scale, alongside with building an evi-
dence base about the tradeoffs of doing so. Students, teachers, administrators, and 
policymakers would meaningfully benefit from stronger evidence of ways in which 
teaching quality can be improved at scale. Professional learning and coaching provide 
a promising mechanism to realize improved teaching effectiveness, but much remains 
to be learned about how to design and implement such programs effectively.
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Notes

1. Again, we note a lack of rigorous evidence in this space and caveat that observations of 
increased retention in relation to collaboration may be confounded by school-level factors 
such as a principal who adopts high-quality curricula, for example, which fosters both 
increased collaboration as teachers make sense of the new materials and increased reten-
tion as teachers appreciate the enhanced curricular support.

2. “We found that the PD that they were receiving at the time, which was more traditional, 
was not really pushing our teachers from good to great” (2017 interview with the deputy 
chief of LEAP at that time).

3. Prior year frequency is set to zero for observations in LEAP year one (t = 0).
4. In the survey administered during the first year of LEAP, there were separate questions for 

coaching activities (observation and debrief), which were collapsed in the survey adminis-
tered during year two of LEAP. We collapse the year-one questions by employing the mean 
of the relevant categories and then averaging the responses for the separate measures to 
form a single coaching frequency measure.

5. In each year of our study, about 6% of teachers transferred to another school in the district.
6. Tested grade and subject status is determined by the DCPS IMPACT Evaluation System, 

using “Group 1” General Education Teachers with Individual Value-Added student 
achievement data. The share of group 1 teachers is fairly consistent over time, as reported 
in other assessments of DCPS programming (see, for example, Dee & Wyckoff, 2015).

7. We also had access to coach-reported frequency through an online platform called 
Whetstone; however, we were limited by the scope of this reporting. First, Whetstone 
administrative reports were only available in the second year of the study. Second, this data 
was only recorded by a subset of coaches. For example, in comparison with survey data, 
we found that about 800 teachers reported engaging in one-on-one coaching in the second 
year of LEAP but do not appear in the Whetstone data. We therefore concluded that teacher 
reports, although limited in their own ways, provided a more comprehensive accounting of 
frequency in this context.
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