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Abstract
Teachers are the most important school-specific factor in student learning. Yet, little evidence
exists linking teacher professional learning programs and the various strategies or components
that comprise them to student achievement. In this paper, we examine a teacher fellowship model
for professional learning designed and implemented by Leading Educators, a national nonprofit
organization that aims to bridge research and practice to improve instructional quality and
accelerate learning across school systems. During the 2015-16 and 2016-17 school years,
Leading Educators conducted its fellowship program for teachers and school leaders to provide
educators ongoing, collaborative, job-embedded professional development and to improve
student achievement. Relying on quasi-experimental methods, we find that a school’s
participation in the fellowship model increased student proficiency rates in math and English
language arts on state achievement exams. Further, student achievement benefitted from a more
sustained duration of teacher participation in the fellowship model, and the impact on student
achievement varied depending on the share of a school’s teachers who participated in the
fellowship model and the extent to which teachers independently selected into the fellowship
model or were appointed to participate by school leaders. Taken together, findings from this
paper should inform professional learning organizations, schools, and policymakers on the
design, implementation and impact of teacher professional learning.

Keywords: Teacher professional development; student achievement; professional learning
communities; teacher coaching; distributed leadership.
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Introduction
After decades of research, there is consensus that teachers are the most important schoolspecific factor in student learning (Darling-Hammond, 2000; Nye et al., 2004; Wright et al.,
1997). Students with more effective teachers not only score better on achievement tests
(Aaronson et al., 2007; Rivkin et al., 2005; Rockoff, 2004), but they also graduate at higher rates
(Koedel, 2008) and have higher rates of post-secondary enrollment (Jackson, 2014). In the longer
run, students of more effective teachers attain higher rates of post-secondary degrees (Lee,
2018), experience greater success in the labor market (Chetty et al., 2014), and generate
significantly higher lifetime earnings (Chetty et al., 2014; Hanushek, 2011).
If student success depends to such a considerable degree on teacher effectiveness, then
teacher effectiveness undoubtedly rests on the opportunities teachers have for developing strong
instructional skills. To paraphrase a common saying among educators: good teachers are not
born, they are developed. To wit: a growing body of research demonstrates that teacher
effectiveness increases dramatically during their first three years in the profession (Boyd et al.,
2005; Hanushek et al., 2005; Henry et al., 2011), with more recent evidence suggesting that
teacher effectiveness grows throughout the first decade of a teacher’s tenure in the profession
(Papay & Kraft, 2015). As any veteran teacher can attest, however, teachers improve not just in
their first few years in the profession, but they are often required to continue to advance and
grow their instructional practice over the course of their entire careers in response to a seemingly
ever-evolving set of policies, standards, and expectations (Coolahan, 2002; Day, 1999).
Despite the importance of educator professional development for student learning, we
still know relatively little about the effectiveness of professional learning programs and the
various strategies or components that comprise them. In fact, scholars have observed that the role

2

Teacher Professional Development

that individual teacher development and coaching programs play in improving both the quality of
teaching and student achievement is both undertheorized and understudied (Desimone, 2009;
Wayne et al., 2008). Moreover, relatively few teacher professional development programs have
demonstrated strong evidence of increased outcomes at scale, across both a broad range of
settings and student groups, in part due to a lack of generalizable knowledge about the specific
features of such programs that effectively improve student learning (Hill et al., 2021).
Where specific knowledge of the program features and their connection to student
learning is available, challenges arise when considering how to assess the impact of a
differentiated sets of programs that often share some elements in common while still maintaining
other unique features. This challenge is only exacerbated by the relatively large degree of
variation in program features and the multitude of educational contexts in which professional
learning programs are implemented. All this programmatic and contextual variation limits the
utility of most professional learning intervention studies for local educational agencies (LEA)
and the professional learning providers supporting them. This is because these groups are
concerned about successful implementation of a particular program within a specific, local
context rather than a generic intervention implemented without concern for context (Hill et al.,
2021).
In this paper, we aim to address these important gaps and understudied questions by
examining both the features and the impact of a teacher professional learning program
implemented across a small but diverse set of urban school districts in the United States. The
professional learning program examined herein was designed and implemented by Leading
Educators, a national nonprofit organization that aims to bridge research and practice to improve
instructional quality and accelerate learning across school systems. During the 2015-16 and
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2016-17 school years, Leading Educators ran a fellowship program for teachers and school
leaders across four different states that was designed to provide educators ongoing, collaborative,
job-embedded professional development. Over the course of two school years, the fellowship
program aimed to develop teachers’ and leaders’ beliefs, knowledge, and skills to lead ongoing,
pedagogical development for the teachers they, in turn, supported back at their schools. The
professional learning these teachers and leaders led within their schools was specific to
mathematics and English language arts (ELA) curriculum standards, and it aimed to shift the
school’s instructional culture, the fellows’ own instructional practices, and the instructional
practices of their colleagues. The ultimate aim of all these adult learning efforts was to improve
student learning in the schools supported by the program.
Examination of the subtle variations in approach across the multiple contexts in which
the fellowship was implemented allows us to explore several unresolved questions regarding the
impact of this type of professional learning program. For instance, program feature variation
both across and within the fellowship regions creates an opportunity to evaluate the relative
impact of those diverse features on student learning. In addition, by focusing on programming
delivered over the course of two years, we have an opportunity to assess questions about the
amount of time required to bring about considerable change in skills and behavior among
educators as well as the subsequent impact of those changes on students’ learning. Finally,
access to data from beyond just the two years of active programming allows us to explore
questions regarding the sustainability of impact. Specifically, comparing the effect before and
after the conclusion of the fellowship will shed light on whether schools can continue to
accelerate improvements in instruction even after support from an external partner ends.
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Relying on quasi-experimental methods for causal inference, including difference-indifferences and event study strategies, we find that a school’s participation in the fellowship
model increased student proficiency rates on math and English language arts (ELA) state
achievement exams by 8.5 and 5.3 percentage points, respectively. Our findings further suggest
that student achievement benefitted from a more sustained duration of teacher participation in
Leading Educators’ fellowship model (i.e., two years rather than one year). We also show that
specific program features generated differential benefits for student learning. Specifically, we
show that student achievement varied depending on the share of a school’s teachers who
participated in the fellowship model and the extent to which teachers independently selected into
the fellowship model or were appointed to participate in it by their school leaders.
By conducting this rigorous internal impact evaluation of its educator fellowship model,
Leading Educators acknowledges the importance of understanding the aspects of its service
provision – and the contexts in which those services are provided – that may be most effective
for improving teacher professional practice and student performance. Thus, this evaluation aims
to inform other organizations on the design and implementation features related to improving
teacher professional development and, ultimately, student learning. Further, we offer this paper
as a ‘call to action’ for other professional learning partner organizations to intentionally and
rigorously examine their internal operations and impact. Ultimately, findings from this paper
should illuminate the importance of organizational transparency as a means of understanding the
elements of program design and implementation that are most effective at improving teacher
practice and student learning.
Related Literature
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In a recent landmark study, Kraft and colleagues (2018) conducted a meta-analysis of 60
primary reports on teacher coaching, which demonstrated that coaching significantly improves
teachers’ instructional practices as well as their students’ learning outcomes. Notably, these
researchers found that several common programmatic features were associated with improved
teacher practice and student achievement: job-embedded practice; an intense and sustained
duration of teacher coaching and professional development; a focus on discrete instructional
skills; and active learning (Kraft et al., 2018). Their study also uncovered some important
differences, however, corresponding to the type or focus of the coaching being provided. For
instance, they found that content-specific coaching (e.g., coaching tailored to math instruction) to
be marginally more effective at improving teachers’ instructional practice and student
achievement than was coaching focused more broadly on general pedagogical skills that are not
tied to a specific content area. Furthermore, the pairing of coaching with other developmental
strategies revealed some notable differences, with coaching being most effectively offered
alongside group training or instructional resources (Kraft et al., 2018). Finally, the results
revealed no significant differences according to the quantity of coaching received (Kraft et al.,
2018), suggesting that coaching quality and the specific components – or combinations thereof –
may be most important for its impact.
Beyond understanding the impact of coaching, the field lacks a robust body of evidence
demonstrating that a diverse range of educator professional learning programs consistently lead
to significant improvements in student learning. For instance, in summarizing the findings of all
67 evaluations of Investing in Innovation federally funded programs, Boulay et al. (2018) found
that fully 53 of those offered teachers professional learning as a key program component. Of
those 53 interventions, only 10 of those reported on an ELA or math student learning outcome,
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and only 6 of those (less than 10% of all evaluations) demonstrated evidence of at least 1
positive, statistically significant impact on student learning. Notably, the professional learning
offered to teachers in five of these six studies showing a positive impact on students’ ELA or
math outcomes was content-specific, a finding further supporting the importance of contentspecificity in the design and implementation of teacher professional development.
Other research examining the optimal duration of educator professional learning
programs, a primary implementation feature, offers up a contradictory set of findings. Another
recent meta-analysis shows that whereas teacher professional development improved student
reading achievement, program duration did not explain any differences in the magnitude of the
impact (Didion et al., 2020). Likewise, Lynch and colleagues (2019) found no association
between the duration of professional learning and its impact. In keeping with these results, Kraft
(2020) posits that professional learning programs will generally achieve smaller effects when
they either require cumulative decisions or more sustained efforts over time, suggesting that
simply extending the period of implementation is no guarantee for greater program impact.
Other studies suggest there might be a threshold for the minimum amount of time
required before the effects of an intervention among educators can be detected among their
students. For example, in a study of a large number of elementary schools, Timperley and AltonLee (2008) found that teachers needed two years to develop the skills to effectively lead inquiry
cycles with their colleagues before those efforts produced significant improvements in student
learning. Similarly, Dolfin and colleagues (2019) found that a professional learning program
incorporating teacher institutes along with coaching support for content, pedagogy, and
professional learning culture did significantly improve students’ test scores, but only after two
years of implementation. In view of this mixed pattern of findings regarding program duration,
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Hill and colleagues (2021) argue that further exploration of the relationship between the duration
of professional learning and the magnitude of its impacts on learning and achievement is
necessary.
In contrast to the attention paid to issues involving program duration, the question of
which educator roles should participate in professional learning programs has been largely
unexamined in the existing research literature. In particular, the question of whether teachers
should participate in professional learning programs alongside school leaders (e.g., principals) or
system leaders (e.g., principal managers, cross school instructional coaches, Directors of
Literacy) has been paid remarkably little attention. One theoretical justification for involving
school and system (or district-level) leaders in professional learning rests on the importance of
having a clear vision for instructional improvement and coherent structures to support it (Fullan
& Quinn, 2015; Cobb et al., 2019). Indeed, Hill and colleagues (2018) link the null results of a
math professional learning program to the lack of clear messaging and alignment from district
leaders, offering some support for the value of school and system leader involvement or
participation. In light of this, it is reasonable to expect that involving school and system leaders
in professional learning typically reserved for teachers could lead to additional benefits for
student achievement.
A final, largely understudied aspect of teacher professional learning concerns the
sustainability of its impact on longer-term changes to teachers’ instructional practice and their
students’ learning outcomes (Antoniou & Kyriakides, 2013; Desimone & Stuckey, 2014;
Kennedy, 2016). Several school-based interventions have demonstrated positive, long-term
impacts on non-academic outcomes like student-teacher relationships (Okonofua et al., 2022) or
attendance (Elias et al., 1991), and there is some evidence that improvements in instructional
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practice and student outcomes can also be maintained by a school after the program or
intervention that produced them has been discontinued. For example, when following up with a
random sub-sample of schools from a larger study of professional learning, Timperley and
Alton-Lee (2008) found suggestive evidence that student learning gains were sustained for at
least one year after the program facilitators withdrew their support; yet, to our knowledge, there
are no studies finding causal evidence of the long-term impact of a professional development
program on student learning. Other research looks beyond sustainability of program impacts and
considers the lasting impact that teachers themselves have on their students’ longer-term
achievement. As an example, Kane and Staiger (2008) find that the influence a specific teacher
has on student learning during any single school year is halved during each subsequent year.
Specifically, teacher quality scores from the prior year explain roughly 50% of the variance in
student achievement in the subsequent year, reduced to 25% of the variance in the year after that
(Kane & Staiger, 2008). Taken together, these findings suggest that the achievement gains
derived from professional learning programs can indeed be sustained beyond the program’s term.
Gains in student learning are likely to degrade over time, however, particularly when students
transition into the classrooms of teachers in other schools who may not have participated in the
program that brought about those gains.
Leading Educators’ Fellowship Program
Leading Educators worked with school leaders and a subset of teachers and other
educators in formal and informal leadership roles (including department chairs, Assistant
Principals, and instructional coaches, collectively referred to as teacher leaders) to implement its
fellowship model during the 2015-16 and 2016-17 school years. Alongside school leaders,
teacher leaders participated in leadership development sessions, coaching focused on classroom

9

Teacher Professional Development

instruction and leadership of cycles of professional learning, bias awareness and mitigation
training, and sessions designed to improve pedagogical and content knowledge. In turn, Leading
Educators supported these teacher leaders to take the knowledge and skills they had gained and
translate them into cycles of professional learning that they would facilitate for their peer
teachers back at their schools each week. Below, we describe the programmatic features and
implementation of this fellowship model, and we offer initial evidence on changes to teachers’
instructional practice among fellowship participants.
Program Model
The fellowship program aimed to improve teachers’ knowledge and practice in contentspecific pedagogy and rigorous, standards-based instruction by improving teacher leaders’ skills
for leading content-team professional learning, coaching others, and improving their school’s
learning culture. For these improvements to be sustained after the fellowship, strong structures
that support teacher leadership and retain high-performing principals, teacher leaders, and
teachers need to be developed within LEAs and schools (see outcomes in Figure 1).
Leading Educators’ program logic model for achieving these outcomes integrated bestpractices related to two distinct but complementary elements: 1) the structure or design of the
professional learning approach; and 2) the topics on which the learning was focused. In terms of
its structure, Leading Educators’ model embodies five key principles of teacher professional
learning (see Figures 1 and 2). First, the design exemplified the principle of distributed
instructional leadership (e.g., Robinson et al., 2008; Seashore Louis et al., 2010), wherein
responsibility for improving instruction lies not with a single individual, but rather is distributed
across all the educators within a school and is only achieved through their collective efforts.
Consistent with this principle, Leading Educators’ logic model begins with ensuring that LEAs
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and school leaders are committed to investing in and supporting teacher leadership. Second,
Leading Educators’ model gave teachers access to the content experts who would help them
expand or amend their existing knowledge in order to improve their instructional practice (e.g.,
Crandall, 1983; Timperley & Alton-Lee, 2008). Access to content expertise occurred at two
different levels: Leading Educators’ staff served as content experts that led learning sessions and
provided coaching to teacher leaders throughout the year, who in turn also served as another set
of experts, bringing skills and knowledge back to their peers. Third, the professional learning led
by teacher leaders, an immediate output of the activities in the logic model, followed a cyclical
approach wherein teachers explored a single, consistent topic across multiple sessions (e.g.,
Crow & Hirsh, 2015; Wiener & Pimentel, 2017), continuously returning to that same topic to
examine it from distinct perspectives or process points (e.g., learning, planning, practicing).
Fourth, teacher leaders led professional learning at their schools as a collaborative effort, with
teachers in grade- and subject-area teams learning alongside one another, offering each other
ideas and sharing feedback (e.g., Cohen, 2011; Lynch et al., 2019). Lastly, professional learning
was integrated directly into the school day in a job-embedded manner, instead of being offered
offsite or outside of normal school hours (Croft et al., 2010; Dana, 2010; Pacchiano et al., 2016).
< Figure 1 about here>
< Figure 2 about here>
The first year of the fellowship program was content agnostic and focused on developing
the leadership skills of program participants; however, by the 2016-17 school year, all
professional learning was grounded in the specific academic content areas in which teachers
were working, which represents the first key aspect of focus within the programming model.
This evolution reflected research demonstrating that teachers’ instructional practice (e.g., Cohen
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& Hill, 2001; Garet et al., 2016; National Academies of Sciences, Engineering, and Medicine,
2020) and impact on student learning (Kraft et al., 2018) improves more when professional
learning is content-specific versus content-agnostic. A second aspect of focus involved fellows
learning how teachers’ biases and expectations can shape the quality of the instruction they
provide students and, in turn, the outcomes students are able to achieve (Gershenson et al., 2016;
Pajares, 1992). Besides learning about their impact, teachers and leaders also learned specific
strategies for interrupting those biases and low expectations in both themselves and others.
Third, components such as learning sessions, coaching, and the cycles of professional learning
sought not only to increase teachers’ content knowledge but also their pedagogical content
knowledge, which is a critical competency for improving student learning (Baumert et al., 2010;
Hill et al., 2008). Lastly, Leading Educators’ model focused building a strong instructional
culture within schools and aimed to create a culture of learning for both students and adults alike
(e.g., Fullan, 1995; TNTP, 2012).
Program Implementation
Four regions were enrolled in Leading Educators’ fellowship program between the 201516 and 2016-17 school years: the greater New Orleans and Baton Rouge areas; the greater
Kansas City area; the Washington, DC metro area; and the greater Memphis area. Although
Leading Educators began as a pilot program in New Orleans in 2008, Kansas City, Memphis,
and Washington D.C. were identified as expansion sites based on potential interest, local funding
opportunities, and student need. 1 Any district or charter school located within these four
geographic areas was considered eligible to participate if at least 70% of the student population
qualified for free or reduced price lunch. Leading Educators recruited applicants from schools
Due to data limitations, Memphis has been excluded from the empirical analysis on the implementation and impact
of the teacher fellowship model.

1
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that met those criteria through targeted invitations and open information sessions and events.
Given the organization’s expectation that partnering with school teams would have a deeper
impact than working with individuals alone, potential candidates were encouraged to consider
the interest of others from their school and to apply as a team. To apply, prospective fellows
were required to have at least two years’ teaching experience and also to have received an
effective or highly effective rating on their previous year’s teaching evaluation. All candidates
completed the same three phase competency-based selection process, regardless of whether they
applied as individuals or teams. The phases included a written application, instructional
assessment, and interview and role play. Leading Educators’ staff and consultants were required
to calibrate on the formal admissions rubric before being eligible to score each of the three
application phases. The admissions team identified a minimum cut score for each of these three
phases, and candidates were either invited to the next phase or rejected based on those. For
teacher leaders applying as part of a team, the cut score was calculated across the team; however,
members of a team could be denied individually if the assessors had significant concerns. See
Table B5 in appendix B for additional details on the fellow selection process.
Once admitted to the fellowship program, teacher leaders and school leaders attended
approximately two weeks of professional development in the summer and four workshops
throughout the school year. In addition, teacher leaders met monthly with a leadership coach for
one-on-one or team-based support. Some teacher leaders ultimately chose to enroll as
individuals, and some school leaders chose to enroll several teacher leaders from their schools,
often participating alongside them. In some cases, LEA leaders also participated in some of the
programming, although there was not any specialized or differentiated programming for
participants working at that level of the education system.
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Leading Educators enrolled two separate cohorts of teachers and leaders from these four
regions. For the first cohort, who began in 2015-16, much of their first year of programming
focused on skills for coaching and leading teams. By the end of their first year in the fellowship,
however, Leading Educators had launched its very first content-specific sessions focused on the
ELA and math shifts for college and career-readiness standards. Whereas Cohort 2016-17
experienced two days of in-person, content-specific learning on the ELA and math shifts, the
initial 2015-16 cohort experienced this same content through an online course. Later in the
summer of 2016, both cohorts attended a regional institute where they prepared to design and
lead content-focused cycles of professional learning back at their schools. Throughout the
following year, both cohorts participated in content-specific workshops focused on evidence of
teacher and student learning aligned to the standards and shifts. With respect to coaching, fellows
who enrolled as individuals were provided one-on-one coaching; however, fellows who enrolled
together as teams participated in group coaching alongside the other teacher leaders in their
school.
Fellow Characteristics
There were notable differences in the backgrounds of teachers and leaders who enrolled
as individuals compared to those who enrolled as part of a school team. Table 1 displays the
share of participants who entered with graduate degrees, their average years of experience in K12 education, and the summary scores on the three components of the application process (i.e.,
written application, instructional assessment, and interview) that participants submitted prior to
enrolling. Compared to teachers enrolling as teams, participants enrolling as individuals were 1.5
times as likely to have a graduate degree, had one more year of teaching experience, on average,
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scored higher on each component of the selection process, and were more likely to identify as a
person of color.
<Table 1 about here>
Teacher and leader completion of program activities was a challenge in all three regions.
Participation in all program offerings was more common for fellows enrolling as individuals than
participants who enrolled with their team. This may have been related to differences in
recruitment. For instance, team teacher leaders may have been more likely to participate at the
request of their principal, leading to more variability in teacher leader interest and confidence in
the program. Individual teacher leaders, on the other hand, may have learned about the program
on their own and invested significant time in finding funding to attend and securing principal
support.
Leading Educators evaluated progress developing teachers and leaders towards its
ultimate goal of increasing student achievement using an annual survey assessing intermediate
improvement on the proximal indicators in its theory of change: pedagogical content knowledge;
beliefs about equity; instructional practice; leadership competencies; and school culture (this
annual diagnostic survey is included in Appendix B). Only fellows from Cohort 2016-17
participated in the diagnostic survey, but teachers and leaders from all three regions did complete
it in both the spring of 2016 and 2017. Teacher leaders also submitted a performance assessment
demonstrating their skills for leading adult learning as well as using student data. These
assessments suggested improvement was occurring at all levels along the theory of change, as
shown in Figures 3 and 4. Although these results are limited by the sample of teachers
responding to both surveys and differ somewhat from the analytic sample included in this study,
they do motivate and inform the current study. They are discussed below for the purposes of
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providing a detailed description of program implementation and its impact on the proximal
outcomes of teacher skills, knowledge, beliefs, and culture.
Program Fellow Development
Data from the baseline annual diagnostic survey revealed that teachers were somewhat
more advanced in their standards-aligned instructional knowledge and practices in mathematics
compared to ELA. Specifically, teachers' average math score at baseline was 77% compared to
65% in ELA. Comparing results between the two survey waves provides strong evidence of
changes in teachers' skills, knowledge, beliefs, and culture. For instance, at the individual level,
teacher leaders' beliefs about racially and ethnically diverse students, on average, became more
equitable following one year of programming (see Figure 3). Moreover, following just one year
of programming, the average score on the pedagogical knowledge and practice items increased
by approximately 8 percentage points in ELA and math (see Figure 4).
In terms of interpersonal or social outcomes, teacher leaders reported modest growth in
the instructional cultures within their schools as well as how frequently they exercised specified
leadership competencies. By drawing on those improved leadership skills, teacher leaders
effectively transferred their own learning back to their schools through cycles of ongoing
professional learning. As evidence of this, 95% of fellows submitted artifacts demonstrating they
had led at least one cycle of professional learning, whereas 88% led two cycles of professional
learning. More of these cycles focused on ELA versus math, with 54% focusing on ELA, 34%
on math, and the remaining 12% were judged to be focused on content-agnostic topics.
Principals and teacher leaders rated these cycles as valuable, with 73% of teacher leaders
strongly agreeing or agreeing that these cycles were highly effective and enabled them to raise
student achievement in their schools.
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< Figure 3 about here>
< Figure 4 about here>
In sum, findings from the extant research suggest that the duration of professional
learning programs, the specific components or strategies they employ, and how those are
combined together into a coherent program all warrant greater consideration. Data regarding the
implementation of Leading Educators’ model and the changes observed among the proximal
outcome indicators provide additional rationale for examining this program’s impact on student
achievement. Accordingly, in the next section, we describe the data and empirical approach for
estimating the impact of participation in the teacher fellowship model on students’ grade-level
proficiency in ELA and math. By leveraging both program specific and publicly available data in
the context of a differences-in-differences and event study approach, we examine the impact of
Leading Educators’ teacher professional learning program on student achievement both during
and after the partnership.
Data & Sample
We construct a school*grade*year dataset for the 2009-10 through 2018-19 school years.
The dataset contains grade-level administrative data for grades 3-8 from 1715 regular schools in
Louisiana, Washington D.C. and Kansas City. 2 The data contain detailed information at both the
school*grade*year and school*year levels. At the school*grade*year level, data include: student
ethnicity, gender, enrollment count, and proficiency scores. At the school*year-level, data
include: the number of students receiving free and reduced lunch status, magnet indicator,
charter indicator, number of full-time equivalent staff, and the number of students in special

We excluded special education schools, vocational education schools, alternative education schools and common
core data reportable programs. Data from Memphis was collected but excluded from implementation and impact
analyses because student proficiency data from one treatment year as well as a key student demographic data (i.e.,
ELL status) were missing for most years.

2
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education programs and English language learners (ELL) programs. Except for student
enrollment in special education and ELL programs, all other demographic indicators were
obtained from the U.S. Department of Education’s Common Core of Data (CCD).
State assessment data and ELL and special education data sources varied by region, as
follows. For Washington DC, we obtained math and ELA proficiency rates at the
school*grade*year level from 2012 to 2019 from the Comprehensive Assessment System (CAS)
and the Partnership for Assessment of Readiness for College and Careers (PARCC) District of
Columbia assessment. Schools transitioned from CAS to PARCC in the school year 2014-2015.
The number students enrolled in special education programs and English learners’ programs that
took the state assessment each year was used as a proxy for the total number of students in those
programs. Schools with less than 10 students in those programs were reported as n<10 and we
replaced those with zeros in the analytical file. For Louisiana, we obtained math and ELA
proficiency rates at the school*grade*year level from 2009 to 2019 from the Louisiana
Educational Assessment Program (LEAP) state assessment. The 2012-2013 scores were reported
only at the LEA level during a transition to a Common Core aligned test; therefore, the scores
from those years are missing from the analytical file. The Louisiana Department of Education
reports special education enrollment for preschool students only. The number of preschool
students enrolled in special education programs was used as a proxy for total special education
enrollment. For Kansas City, we obtained math and ELA proficiency rates at the
school*grade*year level for the school years 2010-2019 from the Northwest Evaluation
Association (NWEA) MAP assessment and the Missouri School Improvement Program (MSIP)
state assessment 3.

3
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Primary sourced data (i.e., data from Leading Educators) included a list of schools
enrolled in the fellowship model during school years 2015-16 to 2016-17, the number of teachers
enrolled by school and program year, number of years enrolled, an indicator for schools that had
one or more LEA leaders enrolled in the program, and an indicator that differentiates teachers
that enrolled individually in the fellowship program from teachers that enrolled as a school-based
team alongside their school principals. We excluded from the analysis file schools with teachers
that received support from Leading Educators and districts that partnered with Leading
Educators to receive district level support before school years 2015-16 and during school years
2017-18 to 2018-19. Finally, and for descriptive purposes, we collected data about teachers’
level of education, years of experience in K-12 education, and summary scores on the three
components of the application process participants completed to enroll, which consisted of an
online application, an interview day, and an instructional assessment that included a classroom
observation and submission of student data. The application process varied across regions and
years and scores were missing for some individuals.
School Characteristics
Complete data for all 10 years covered by this study were not available for any school, so
the characteristics and number of schools from each year included in the analyses varied
according to the question being examined. The mean characteristics of schools in the treatment
and comparison samples across the 10 years of the study are displayed in Table 2. Because the
analytical sample used for the ELA outcomes analysis had only 39 more cases (+ 0.5%) than the
math sample, the characteristics of the ELA sample are used to describe both samples. On
average, there were 529 schools in the comparison group and 29 schools in treatment group.
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Across these three regions, the treatment schools had rates of student proficiency similar
to the comparison schools in both math and ELA across the 10 years. During the 6 years that
preceded the treatment, the average proficiency of the schools in the fellowship program was 2
percentage points higher in both math and ELA. In contrast with the comparison schools, the
treatment schools had a statistically significantly higher proportion of students who identified as
Hispanic, students who identified as Black, students who were English language learners, and
students who were identified as neurodiverse learners participating in special education
programs. It also has a statistically significantly lower proportion of students who identified as
White or Asian and no statistically significant difference in the percentage of students who
qualified for free and reduced lunch. The treatment sample had a statistically significantly higher
proportion of charter schools, a statistically significantly lower proportion of magnet schools,
and a statistically significantly lower student-teacher ratio.
< Table 2 about here>
School characteristics varied modestly across regions and to a relatively smaller degree
between the treatment and comparison schools within regions (see Table A1). In terms of race
and ethnicity, schools in Louisiana and Washington DC had considerably higher percentages of
students identifying as Black compared to Kansas City. Instead, Kansas City had the highest
percentage of students identifying as Hispanic. Schools in Louisiana had the fewest students
qualifying for free or reduced price lunch, receiving special education services, or designated as
English learners. The proportion of schools functioning as charters varied considerably both
across and within regions, with all treatment and comparison Washington DC schools organized
as charters, whereas only 12% of comparison schools in Kansas City were designated as charters.
In terms of school staffing, treatment schools in both Louisiana and Washington DC had higher
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numbers of full-time teachers than did their respective comparison schools, whereas schools in
Kansas City were much more comparable on this particular dimension. Finally, the ratio of
students to teachers was fairly consistent across and within regions, ranging from roughly 12 to
16 pupils per teacher.
Program Characteristics
In the Leading Educators’ Teacher Fellowship Model section above we described the
vision, program components and focus of the fellowship model that were common in all schools
and region. In this section we highlight four program components that varied at the teacher and
school levels. We exploit this variation to explore heterogeneity in the impact of the fellowship
model on student achievement across the following four program components (see Figure 5).
Saturation. This is the proportion of a school’s full-time teachers who participated in the
fellowship model during the 2015-16 and 2016-17 school years. A higher proportion of teachers
enrolled in the program could lead to more students exposed to trained teachers during the
fellowship years and higher outcomes for students. At the same time, the large time commitment
required of teachers and the leadership component of the program could mean that a smaller and
more experienced group of teachers would benefit more from the fellowship model than a larger
group. A larger group of teachers also translated into less individualized coaching time in the
context of this fellowship model, which would reduce the effect on teacher and students.
Figure 5 shows the distribution of saturation across school-grades. While the mean
proportion of teachers supported in a school across the two years was 6%, the figure shows a
high proportion of schools with saturation levels of around 2% to 3%. Because LEA leaders
enrolled in the fellowship program are not included in the calculation of saturation, schools with
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zero saturation represent schools in which only LEA leaders enrolled and schools with low
saturation could include schools with additional participation of LEA leaders.
Enrollment type. This variable indicates how the teachers decided to apply for the
fellowship program, which are likely correlated with unobservable teacher characteristics like
motivation and leadership skills. One type of enrollment involved teachers independently
learning about the program, applying for funds, and enrolling as individuals. In the other type of
enrolment, school leaders learned about the program and secured funds and then appointed a
group of teachers from their schools to participate in the program. It could be that teachers in this
second group enrolled in part to comply with their principal’s request and had less motivation
and readiness than teachers who applied as individuals. Figure 5 shows that more teachers
enrolled as individuals compared to teachers who enrolled as part of a school team. There was a
total of 67 school*grades across 17 schools where teachers enrolled as individuals and 47
school*grades across 12 schools where teachers enrolled as teams. As explained in the program
saturation section above, program type and program saturation cannot be separated, but results
from the analysis of the effect of these two program components could help us formulate
stronger hypotheses about the effect of program saturation and teacher selection.
Duration. This is the amount of time that teachers were enrolled in the program. While
the program was designed to have exactly one or two years of duration, depending on the region,
some teachers withdrew before the end of the program. Using data about the exact enrollment
and withdrawal days we created a continuous variable representing the amount of time in years
and fractions of years that teachers remained enrolled in the program. While the ideal amount of
time teachers should be exposed to continuous professional development has important
budgeting and practical implications, to our knowledge, this is the first study examining variation
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in student achievement with varying duration of external support. Figure 5 shows the distribution
of program duration across school-grades in the fellowship schools. As expected based on
program design, the majority of the participants were enrolled between 1 and 2 years. Program
duration of less than one year or between more than one and less than two years is the result of
teachers withdrawing from the program, which could be correlated with teacher selection into the
program and could be a source of bias if the reasons for withdrawal were not random (e.g., due
to unobserved teacher skills and attitudes). On average, teachers enrolled in the program for 1
year and three months 4.
Local educational agency leader participation. While the fellowship model had no
specialized programing or coaching for LEA leaders, some district leaders decided to enroll
alongside teachers and school leaders, and a few enrolled instead of the teachers. This study did
not collect information about how the LEA leaders implemented what they learned back in their
educational agency, but we believe LEA leaders enrolling alongside teachers may have
facilitated the creation of an aligned vision for instruction, an important system condition
connected to gains in student achievement (Fullan & Quinn, 2015; Cobb et al., 2019). We
defined the level of participation on the part of LEA leaders by three categories. The first
category represents schools where only LEA leaders and no teachers enrolled in the program,
with only 6 school*grades across 2 schools represented in this category as shown in Figure 5.
The second category represents schools where LEA leaders enrolled alongside teachers, with 17
school*grades across 7 schools represented in this category. Finally, in most schools, only
teachers enrolled. There were 82 school*grades across 20 schools in this category.
<Figure 5 about here>

4

See Figure A1 in the appendix for a distribution of Duration by region
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Empirical Approach
We rely on difference-in-differences and event study strategies to estimate the causal
effect of Leading Educators’ intervention during the 2015-16 and 2016-17 school years. We also
examine heterogeneity by program saturation and duration and the potentially differential effect
for schools where LEA leaders participated alongside teachers and for teachers that enrolled as
teams. We describe our main and heterogeneity models, below.
Difference-in-Differences and Event Study
We rely on a two-way fixed effects (TWFE) difference-in-differences approach to
estimate the average effects of the teacher fellowship model. This approach compares the change
in student proficiency (in math and ELA) among schools participating in Leading Educators’
fellowship model to changes in student proficiency among non-participating schools in the same
district and grades in the years prior to the start of the program (2009-10 through 2014-15) and
the years during and after the program (2015-16 through 2018-19). We also present results from
a non-parametric event study model, which enables an assessment of the parallel-trends
assumption underlying the difference-in-differences approach. In the context of the event study
approach, the year-specific effects following the introduction of the teacher fellowship model
will provide insight into whether any program effects accumulate or fade over time. Further, the
year-specific effects prior to the intervention provide a test of the parallel-trends assumption;
indeed, any statistically significant effects before the treatment period will signal pre-treatment
differences in outcome trends, a violation of an important assumption of the parallel-trends
assumption.
We specify the difference-in-differences model as follows:
𝑌𝑌𝑔𝑔𝑔𝑔𝑔𝑔 = 𝛼𝛼 + 𝛾𝛾(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑡𝑡𝑠𝑠𝑠𝑠 ) + 𝑋𝑋𝑠𝑠𝑠𝑠 + 𝑍𝑍𝑔𝑔𝑔𝑔𝑔𝑔 + 𝜃𝜃𝑔𝑔𝑔𝑔𝑔𝑔 + 𝛿𝛿𝑠𝑠 + 𝜀𝜀𝑔𝑔𝑔𝑔𝑔𝑔
24
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where 𝑌𝑌 denotes the percentage of students that are proficient or advanced in ELA (or

math) for grade 𝑔𝑔 in school 𝑠𝑠 during school year 𝑡𝑡. The coefficient 𝛾𝛾 of 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 is the estimate of

the main treatment effect. 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 denotes whether school s received treatment in school year 𝑡𝑡. 𝑋𝑋

is a vector of school level characteristics, 𝑍𝑍 is a vector of grade level characteristics, 𝜃𝜃𝑔𝑔𝑔𝑔𝑔𝑔 and 𝛿𝛿𝑠𝑠

denote grade*LEA*year fixed effects and school fixed effects, respectively, and εgst denotes the
random error term. We cluster the standard errors at the school level (to account for the
correlation among students attending the same school).
We specify the event study model as follows:
𝑗𝑗=3

𝑌𝑌𝑔𝑔𝑔𝑔𝑔𝑔 = ∑𝑗𝑗= −6 𝛾𝛾𝑗𝑗 �𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑡𝑡𝑠𝑠𝑠𝑠+𝑗𝑗 � + 𝑋𝑋𝑠𝑠𝑠𝑠 + 𝑍𝑍𝑔𝑔𝑔𝑔𝑔𝑔 + 𝜃𝜃𝑔𝑔𝑔𝑔𝑔𝑔 + 𝛿𝛿𝑠𝑠 + 𝜀𝜀𝑔𝑔𝑔𝑔𝑔𝑔

(2)

where the 𝛾𝛾𝑗𝑗 coefficients of 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 denote the pre- and post-treatment effects for students

supported by teachers enrolled in the program. All other variables are defined as in Eq. (1), and
we cluster the standard errors at the school level.

In both models, and to make sure the groups we are comparing are equivalent, we start by
including in the regression equation all observable characteristics of the schools and grades in the
sample believed to be correlated with the intervention and the outcomes. Data on these
observable characteristics include the percentage of students receiving free or reduced price
lunch, special education, and English language learner programs; the percentage of each
ethnicity category, a charter school indicator, a magnet school indicator, and the school’s
student-teacher ratio. There may be many other characteristics that are not easy to observe but
we know commonly vary across levels, including within: grade (e.g., neurotypical age maturity),
schools (e.g., school culture, professional development conditions), LEAs (e.g., district policies,
system-level conditions), and school year (e.g., catastrophic events, policy changes, test changes,
etc.). We can account for these group- and time-specific differences using fixed effects. The
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school fixed effects account for all unobservable differences between schools, and the
grade*LEA*year fixed effects account for all unobserved differences among grades in the same
year and the same school district (i.e., LEA).
Exploring Heterogeneity by Program Implementation Characteristics
To further understand the influence of different components of the fellowship model on
student outcomes, we took advantage of natural variation in four characteristics of the program
model. Specifically, we estimated the differential effect for schools where teachers remained
enrolled in the program above the average time and for specific lengths of enrollment time, for
schools with above average proportion of teachers in the fellowship program (or above average
saturation) and for specific levels of saturation, for schools that had LEA leaders enrolled in the
program alongside teachers compared to schools that did not, and finally for schools where
teachers enrolled as a team compared to teachers that enrolled as individuals. Equations (3) to
(10) present models to estimate differential effects by program characteristics by adding an
interaction term for each program characteristic to equations (1) and (2), as follows:
𝑌𝑌𝑔𝑔𝑔𝑔𝑔𝑔 = 𝛼𝛼 + 𝛾𝛾(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑡𝑡𝑠𝑠𝑠𝑠 ) + 𝛽𝛽(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑡𝑡𝑠𝑠𝑠𝑠 )(𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑛𝑛𝑠𝑠 ) + 𝑋𝑋𝑠𝑠𝑠𝑠 + 𝑍𝑍𝑔𝑔𝑔𝑔𝑔𝑔 + 𝜃𝜃𝑔𝑔𝑔𝑔𝑔𝑔 + 𝛿𝛿𝑠𝑠 + 𝜀𝜀𝑔𝑔𝑔𝑔𝑔𝑔
𝑗𝑗=3

𝑗𝑗=3

𝑗𝑗= −6

𝑗𝑗= −6

(3)

𝑌𝑌𝑔𝑔𝑔𝑔𝑔𝑔 = � 𝛾𝛾𝑗𝑗 �𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑡𝑡𝑠𝑠𝑠𝑠+𝑗𝑗 � + � 𝛽𝛽𝑗𝑗 �𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑡𝑡𝑠𝑠𝑠𝑠+𝑗𝑗 �(𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑛𝑛𝑠𝑠 ) + 𝑋𝑋𝑠𝑠𝑠𝑠 + 𝑍𝑍𝑔𝑔𝑔𝑔𝑔𝑔 + 𝜃𝜃𝑔𝑔𝑔𝑔𝑔𝑔
+𝛿𝛿𝑠𝑠 + 𝜀𝜀𝑔𝑔𝑔𝑔𝑔𝑔

(4)

where 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 denotes the average proportion of teachers enrolled in the program

between the 2015-16 and 2016-17 school years (where the proportion is the count of program
participants in school s divided by the number of full-time equivalent teachers in school s). In

equations (3) and (4), the effect of the program on treated schools is a linear combination of γ� +
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β�(𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑛𝑛𝑠𝑠 ). All other variables are defined as in Eq. (1), and we cluster the standard errors

at the school level.

𝑌𝑌𝑔𝑔𝑔𝑔𝑔𝑔 = 𝛼𝛼 + 𝛾𝛾(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑡𝑡𝑠𝑠𝑠𝑠 ) + 𝛽𝛽(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑡𝑡𝑠𝑠𝑠𝑠 )(𝑇𝑇𝑇𝑇𝑇𝑇𝑚𝑚𝑠𝑠 ) + 𝑋𝑋𝑠𝑠𝑠𝑠 + 𝑍𝑍𝑔𝑔𝑔𝑔𝑔𝑔 + 𝜃𝜃𝑔𝑔𝑔𝑔𝑔𝑔 + 𝛿𝛿𝑠𝑠 + 𝜀𝜀𝑔𝑔𝑔𝑔𝑔𝑔
𝑗𝑗=3

𝑗𝑗=3

𝑗𝑗= −6

𝑗𝑗= −6

(5)

𝑌𝑌𝑔𝑔𝑔𝑔𝑔𝑔 = � 𝛾𝛾𝑗𝑗 �𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑡𝑡𝑠𝑠𝑠𝑠+𝑗𝑗 � + � 𝛽𝛽𝑗𝑗 �𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑡𝑡𝑠𝑠𝑠𝑠+𝑗𝑗 �(𝑇𝑇𝑇𝑇𝑇𝑇𝑚𝑚𝑠𝑠 ) + 𝑋𝑋𝑠𝑠𝑠𝑠 + 𝑍𝑍𝑔𝑔𝑔𝑔𝑔𝑔 + 𝜃𝜃𝑔𝑔𝑔𝑔𝑔𝑔
+𝛿𝛿𝑠𝑠 + 𝜀𝜀𝑔𝑔𝑔𝑔𝑔𝑔

(6)

where 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 is an indicator that equals 1 if teachers enrolled as a team and 0 if teachers

enrolled as individuals. In equations (5) and (6), the effect of the program on treated schools
equals γ� + β� when 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 = 1, and γ� when 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 = 0.

(7)

𝑌𝑌𝑔𝑔𝑔𝑔𝑔𝑔 = 𝛼𝛼 + 𝛾𝛾(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑡𝑡𝑠𝑠𝑠𝑠 ) + 𝛽𝛽(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑡𝑡𝑠𝑠𝑠𝑠 )(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑑𝑑𝑠𝑠 ) + 𝑋𝑋𝑠𝑠𝑠𝑠 + 𝑍𝑍𝑔𝑔𝑔𝑔𝑡𝑡 + 𝜃𝜃𝑔𝑔𝑔𝑔𝑔𝑔 + 𝛿𝛿𝑠𝑠 + 𝜀𝜀𝑔𝑔𝑔𝑔𝑔𝑔
𝑗𝑗=3

𝑗𝑗=3

𝑗𝑗= −6

𝑗𝑗= −6

𝑌𝑌𝑔𝑔𝑔𝑔𝑔𝑔 = � 𝛾𝛾𝑗𝑗 �𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑡𝑡𝑠𝑠𝑠𝑠+𝑗𝑗 � + � 𝛽𝛽𝑗𝑗 �𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑡𝑡𝑠𝑠𝑠𝑠+𝑗𝑗 �(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑑𝑑𝑠𝑠 ) + 𝑋𝑋𝑠𝑠𝑠𝑠 + 𝑍𝑍𝑔𝑔𝑔𝑔𝑔𝑔 + 𝜃𝜃𝑔𝑔𝑔𝑔𝑔𝑔
+𝛿𝛿𝑠𝑠 + 𝜀𝜀𝑔𝑔𝑔𝑔𝑔𝑔

(8)

where 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 denotes the fractions of years (maximum 2 years) during which

teachers remained enrolled in the program. In equations (7) and (8), the effect of the program on
treated schools is a linear combination of γ� + β�(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑑𝑑𝑠𝑠 ) . For each quartile of

enrollment time in the sample, we use the corresponding mean of enrollment time by interacting
the treatment indicator with the mean enrollment time for each quartile.
𝑌𝑌𝑔𝑔𝑔𝑔𝑔𝑔 = 𝛼𝛼 + 𝛾𝛾(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑡𝑡𝑠𝑠𝑠𝑠 ) + 𝛽𝛽(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑡𝑡𝑠𝑠𝑠𝑠 )(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇ℎ𝐿𝐿𝐿𝐿𝐴𝐴𝑠𝑠 ) + 𝑋𝑋𝑠𝑠𝑠𝑠 + 𝑍𝑍𝑔𝑔𝑔𝑔𝑔𝑔 + 𝜃𝜃𝑔𝑔𝑔𝑔𝑔𝑔 + 𝛿𝛿𝑠𝑠 + 𝜀𝜀𝑔𝑔𝑔𝑔𝑔𝑔
𝑗𝑗=3

𝑗𝑗=3

𝑗𝑗= −6

𝑗𝑗= −6

(9)

𝑌𝑌𝑔𝑔𝑔𝑔𝑔𝑔 = � 𝛾𝛾𝑗𝑗 �𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑡𝑡𝑠𝑠𝑠𝑠+𝑗𝑗 � + � 𝛽𝛽𝑗𝑗 �𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑡𝑡𝑠𝑠𝑠𝑠+𝑗𝑗 �(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇ℎ𝐿𝐿𝐿𝐿𝐴𝐴𝑠𝑠 ) + 𝑋𝑋𝑠𝑠𝑠𝑠 + 𝑍𝑍𝑔𝑔𝑔𝑔𝑔𝑔 + 𝜃𝜃𝑔𝑔𝑔𝑔𝑔𝑔
+𝛿𝛿𝑠𝑠 + 𝜀𝜀𝑔𝑔𝑔𝑔𝑔𝑔

(10)
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where 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇ℎ𝐿𝐿𝐿𝐿𝐿𝐿 is an indicator that equals 1 if both school teachers and LEA leaders

were enrolled in the program and 0 if only teachers or only leaders enrolled. In equations (9) and
(10), the effect of the program on treated schools equals γ� + β� when 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇ℎ𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 = 1, and γ�

when 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇ℎ𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 = 0. These leaders attended the same sessions that teachers attended, and we
believe that they could have provided additional coaching to teachers, or that it provided them

with an opportunity for aligning priorities and setting common expectations. On the other hand,
schools in the same LEA that did not enroll in the program could have received some spillover
treatment from their enrolled LEA leaders.
Results
Main Effects
Table 3 presents the main effects of the teacher fellowship model on student math and
ELA proficiency. On average, pooled difference-in-differences results indicate that student
proficiency in math and ELA improved by 8.5 and 5.3 percentage points, respectively, as a result
of a school’s participation in the teacher fellowship model. Event study results provide evidence
of no pre-treatment effects in any of the six pre-treatment years (see Table 3 and Figure 6).
Further, the post-treatment effects in math show positive and statistically significant differences
in the two years immediately after starting the treatment, marginally significant effects three
years after and not discernible effects four years after. The post-treatment effects in ELA show
marginally significant effects one and two years after initial treatment and no discernible effects
three and four years after.
< Figure 6 about here>
< Table 3 about here>
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Table 4 summarizes these results in four ways: (a) percentage point change in student
achievement; (b) percent change in the share of proficient students; (c) change in standard
deviation units; and (d) relative magnitude of effect sizes benchmarked against the effects of
other education interventions with strong evidence of positive effects (Kraft, 2020; Lipsey et al.,
2012). Based on these different characterizations of the main effects, there is strong and
consistent evidence of a positive impact of the teacher fellowship model on student proficiency
in both ELA and math across the partnership years and in the years subsequent to fellowship
participation. The size of the standardized effects range between 0.2 and 0.6 standard deviations;
according to IES benchmarks for interventions that use broad scope standardized tests as the
outcome measure (Lipsey et al., 2012), these effects are considerably greater than the average
effect size of 0.08 for educational interventions at the elementary school levels and above the
average effect size of 0.15 found in middle school interventions. In Kraft (2020) framework for
interpreting effect sizes, an effect size above 0.20 should be considered large. The medium to
large, but not statistically significant effects found one and two years after the conclusion of the
fellowship are consistent with research that have found that effects tend to be modest or not
significant the further away the assessments are from the intervention (Angrist et al., 2016,
Bailey et al., 2017; Kraft, 2020; Ruiz‐Primo et al., 2002).
The smaller effects found in ELA are also consistent with findings from many empirical
studies showing stronger effects on math scores than reading scores (Hansen et al., 2018; Cronin
et al., 2005). Program evaluation data suggested a similar increase in teacher leaders’ knowledge
and practice scores in ELA and math, but teacher leaders’ baseline math knowledge and practice
was also higher (see Figure 4). This could suggest that math teachers enrolled in the program
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were more effective or experienced teachers and more likely able to benefit from the program
without compromising planning time.
< Table 4 about here>
Effects by Program Saturation
Table 5 summarizes the effects at each of four quartiles of saturation. Effects are larger at
the lowest level of saturation with the largest effects in the second year of treatment (0.15 in
ELA and 0.21 in math). Effects are slightly smaller in the second quartile when 4% of teachers in
a school are enrolled, with second year effects of 0.09 for ELA and 0.16 for math. The effect
becomes non-statistically significant when saturation increases to 6% for all years except for the
second program year in math when the effect 0.11 and highly significant. Effect becomes either
significantly negative or non-significant in the fourth quartile when the saturation mean is 12%.
The largest negative effects in the fourth quartile are in the post treatment years when all support
had been withdrawn (-0.25 for ELA one year after treatment and -0.22 for math two years after
treatment).
The negative results for teacher saturation in the fourth quartile may seem
counterintuitive but may be explained by differences in coaching dosage and enrollment method
and has important implications for program design. The coaching time received by teachers in
lower saturation schools was larger and more personalized as individuals received one-on-one
coaching and teams received team coaching. These findings may support the importance of
differentiating programming supports according to the baseline experience of participants, as
well as the importance of building investment at all levels. Further, the two program models
operating simultaneously differed in recruitment and enrollment method which are both
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theoretically and empirically correlated with program saturation 5. Whereas individually enrolling
teachers chose to apply as individuals and were responsible for locating funding for the program
on their own, school leaders chose to enroll a team from their school, found the funding, and then
selected and recruited teacher leaders to participate. It may be that in the individual teacher
leader model, teacher leaders felt a stronger sense of investment and agency. In the school team
model, some teacher leaders may have felt obligated to attend and even resentful of the
additional demands on their time, and as a result may have been less likely to participate or
engage. It may also be that the greater number of teacher leaders a school leader chose to send
reduces the likelihood that those teachers are prepared to engage in the program. Baseline skills,
as measured by years of experience, graduate degrees, and scores on the application, interviews,
and classroom observations were notably lower for these larger groups than it was for
individuals. This may have led to a range in teacher readiness to adopt new practices and share
them with their peers. Another potential explanation is that with lower levels of skills and
experience, team-enrolled teacher leaders were more negatively impacted by time taken away
from instructional planning and preparation. Given the lack of access to aligned curricular
materials in particular, teachers would have been pulled between creating or adapting their own
materials, improving their practice, and leading their peers. Findings from the heterogeneity
analysis of program type support these hypotheses and are presented next.
< Table 5 about here>
Effects by Enrollment Type
Table 6 shows the effects for the two types of program enrollment. The results show no
clear differential relationships between the type of enrollment and the program effects. In
Pearson's correlation between program saturation and program type is 0.5 and statistically significant at the 1%
level.

5
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general, we do find that there are statistically significantly greater effects from the individual
type schools compared to the team type schools. The effects across the four posttreatment years
are positive and significant for the individual enrollment teachers in both ELA (0.09) and math
(0.1) and non-statistically significant for the team enrollment teachers. The year-specific effects
show no clear pattern between the two groups with some post treatment years with nonsignificant effects and some with positive effect in both groups. The somewhat larger results for
the individual enrollment teachers provide support for the hypothesis that the positive results at
lower saturation levels could be influenced by teacher selection. Teachers that enrolled as
individuals could have been more motivated and prepared than teachers selected by school
leaders to participate in a team. The fact that the effects for individual enrollment are not
consistently higher than the effects when teachers enrolled as teams is also an indication that
teacher selection is not the only program component that matters, and most likely individualized
coaching and teacher collaboration play an important role in driving student outcomes.
<Table 6 about here>
Effects by Program Duration
Table 7 shows the effects for different durations of teacher enrollment in the fellowship
program. Each duration level represents the mean value at each of four quartiles of program
duration. Effects when teachers enrolled for 15 months or less are mostly non-statistically
significant with some statistically significant negative effects when teachers enroll for 5 months.
Notably, schools where teachers enrolled for the maximum of two years experienced positive
and significant effects that were sustained two years after completions of the fellowship for math
(0.16) and one year after for ELA (0.1). Most of the differences in program duration are the
product of program design. The fellowship model enrolled two cohorts of teachers, the first
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cohort for two years and the second cohort for one year. Teachers that enrolled for less than a
year or for a period longer than a year but shorter than two years, withdrew before completing
the program. Comparing schools with participants that completed the intended amount of time
(one or two full years) help us make conclusions about the most effective type of program.
Participants who received two years of programming received one year of content-focused
development and one year of leadership development, while those who received one year of
programming received only the content-focus development. The difference in the effects of the
program that was designed for two years compared to one year is shown in the last column of
Table 7. Schools where teachers enrolled for two years increased student proficiency by 0.16
percentage points more compared to schools where teachers enrolled for one year across the two
years of programing and the two follow up years combined in both ELA and math. The year
specific effects are also significantly higher for the two-year program in all years except for year
one in ELA and years one and two in math. This means that the two-year program had a larger
lasting effect on teachers. A non-statistically significant difference in year one between one- and
two-year program duration, which include teachers that stayed in the program for the entirety of
the intended program duration, provides some support to the assumption that the greater effect
was related to the increased time and programing and not to differences in teacher selection.
These results suggest teachers benefit from ongoing, sustained development and for the
combination of content-focused pedagogical and general leadership development.
<Insert Table 7 Heterogeneous Effects of Fellowship Model, by Program Duration about here>
Effects by LEA Leader Participation
Table 8 shows the effects for the schools in the sample where LEA leaders enrolled
alongside teachers and for the schools in the sample where either teachers or only LEA leaders
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enrolled. The results show that only when LEA leaders enrolled alongside teachers, the effects
are positive and statistically significant across the four post-treatment years (0.07 for ELA and
0.1 for math), with larger significant effects in the second year of treatment (0.11 for ELA and
0.16 for math). These results strongly support the idea that instructional alignment between
teachers, school leaders and teacher leaders matter and could be key for the sustainability of
program effects. As with teacher selection, we cannot separate LEA leader selection into the
program from the program effects, but selecting and training a few highly effective system
leaders could be a much easier task than selecting and training hundreds of skilled teachers.
More research is needed to understand the specific mechanisms by which LEA leader
participation could be related to improvements in student achievement outcomes.
< Table 8 about here>
Conclusion
School districts nationwide invest heavily in developing their educators, annually
allocating 3-5 percent of their budgets to fund teacher professional development initiatives (Kraft
et al., 2018). For example, in the 2016-17 school year, expenditures on public elementary and
secondary schools in the United States totaled $739 billion, or $14,439 per public school student
(National Center for Education Statistics, U.S. Department of Education); thus, the annual cost
of teacher professional development to districts was $22-37 billion, or $433-722 per public
school student. Yet, teacher professional development programs have historically failed to
improve teachers’ instructional practice or student achievement (Kraft et al., 2018), and there is
limited evidence on the specific features of professional learning programs that are most salient
for improving student achievement across contexts (Hill et al., 2021). Not only have recent metaanalyses been unable to shed light on the optimal duration of professional learning (Didion et al.,
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2020, Lynch et al., 2019), but the lack of clear information on the resources and factors
necessary for effective implementation may account for a large part of the difficulty in scaling
research-based strategies (Hollands et al. 2016). This paper adds to the literature by describing in
detail the implementation of a teacher professional learning effort and by identifying
characteristics that influence the effect on student achievement and the extent to which that effect
is sustained over time.
Findings from this paper are consistent with other rigorous evaluations of educator
professional learning programs that have shown a positive impact on student learning through
the development of both teachers (e.g., Dolfin et al., 2019; Young et al., 2017) as well as school
leaders (e.g., Gates et al., 2019). It provides strong evidence that Leading Educators’ teacher
leader fellowship model increased student achievement in math with different levels of support
and program characteristics. Additionally, these effects are larger and are sustained for at least
two years after the program ends, particularly when the program targets a small proportion of
selected teachers or leaders in each school to implement its professional learning intervention,
when teachers remain in the program for two years compared to shorter durations, or when LEA
leaders participate alongside teachers compared to teachers participating without LEA leaders.
The ELA results follow the same pattern, though the overall ELA results were marginally
significant. Additionally, as these effects are at the school level, these findings suggest
improvements in teacher effectiveness were achieved across the school. As Chetty and
colleagues (2014) found, improving teacher effectiveness has long-term outcomes on students’
college attendance and lifetime earnings even after the initial test score gains fade out.
The effects were achieved with a relatively low-cost investment of $75 per student per
year, primarily covering personnel costs for designing and leading the professional development
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and coaching (for additional details on cost, see Table A6). For example, Kraft (2020) gathered
per-pupil cost information for 68 education interventions to propose per-pupil cost benchmarks
where less than $500 is considered low, $500 to less than $4,000 is considered moderate, and
greater than $4,000 is considered large. Kraft contrasts a higher-cost tutoring intervention (effect
size 0.23 SD with an annual cost of more than $2,500 per student) with universal free breakfast
(effect size 0.09 SD with a cost of $50-200 per student) and argues that the impact of universal
free breakfast may be considered more impressive given the relatively low cost. Foster and
colleagues (2013) also reviewed the cost effectiveness of teacher professional development
relative to other interventions, and reported similar ranges in cost, with one professional
development program producing a modest effect (0.03 SD) on math achievement at $44 per
student and a master’s degree program at $702 per student producing larger effects (0.22 SD) on
math achievement. The Leading Educators Fellowship’s approach to job-embedded, ongoing
learning resulted in whole school effects at a low cost by targeting a subset of teachers and
leaders per school, enabling cost savings compared to a direct to teacher or student approach.
When compared with these frameworks, this program produced and, in some cases, sustained,
medium to large effects at low cost.
While this study provides new evidence on the importance of assessing the readiness of
schools and leaders to engage in an initiative for ongoing, school-based learning, there are
remaining limitations that the analysis was unable to address. First, the study was unable to
control for unobserved differences that led some leaders and schools to seek out the program.
Additionally, the results of the event study by quartile of saturation suggested strong, enduring
effects could be achieved by a small group of teacher leaders, but a likely higher baseline
knowledge and skills of these teacher leaders may indicate these effects are not entirely due to
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the program. A better understanding of the role of baseline knowledge, skills, and conditions
could support the development of differentiated approaches that address all schools’ readiness
for shifting teaching and learning. As the heterogeneous effects of saturation level may in part be
explained by the importance of teacher and leader motivation in seeking out learning
opportunities, this study also supports further investigation into how teacher motivation
influences the rate at which schools implement and sustain new practices. Further understanding
of these factors can help a variety of school systems and nonprofit partners make strategic design
choices that maximize the value of professional learning initiatives for all schools in an effort to
more widely distribute the benefits of rigorous, job-embedded teacher professional development.
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Tables & Figures
Table 1. Characteristics of Teacher Fellowship Program Participants

Notes: Table shows data collected as part of the participant application process during spring 2015 and 2016.
Sample includes 47 of the 49 teachers directly supported in the final analytical sample of schools. Memphis was
excluded from the analytical sample due to data limitations. Percentage completing the program represents the
percent of teachers that enrolled in the spring of 2015 or 2016 and remained enrolled until the spring of 2017.
Average application score from Leading Educators Teacher Leader Application Rubric, average classroom
observations scores from TNTP Core Teaching, and average interview score from Leading Educators interview
scoring rubric were scaled to 0-1, where 0 is the minimum number of points in each rubric and 1 is the maximum.
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Table 2. Characteristics of Schools, by Treatment Status

Notes: Based on school by grade by year analytic sample for ELA achievement outcome (there are 8198 cases in
comparison group and 510 cases in treatment group in the analytical sample for Math). In the school years 2009-10
to 2014-15 before the treatment the pooled and comparison group percentage proficiency mean (standard deviation)
in ELA was 0.31 (0.22) and 0.30 (0.23) in Math. The treatment mean (standard deviation) was 0.33 (0.21) for ELA
and 0.32 (0.22) for Math.
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Table 3. Effect of Fellowship Model on Student Achievement

Notes: Each column represents a separate regression. Coefficients with robust standard errors (clustered at the
school level). Data are from 2009-10 through 2018-19 school years. The effect represents the change in proportion
of students that are proficient or advanced between Spring of the year immediately before the first year of treatment
(2015-2016) and the specified number of years after the first year of treatment, between LE schools and the
comparison schools. Teachers enrolled the summer of 2015-2016 or the summer of 2016-2017 for 1 or two years
and some withdrew earlier. All regressions include grade by year by LEA fixed effects, school fixed effects, and
controls for charter, magnet, student-teacher ratio, school level percentage FRL, ELL, and special education, and
grade level percentage of white students (white ethnicity was chosen as reference so the effect refers to students of
color). Coefficients statistically significant at the 10% (*), 5% (**), and 1% (***) levels.
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Table 4. Contextualizing the Effect of Fellowship Model on Student Achievement

Notes: The effects across 4 years represent the difference between treated and the comparison schools on the change
in the percentage points of proficient or advanced students across school years 2015-16 through 2018-19 compared
to the average proficiency across school years 2009-10 through 2014-15. The year specific effects represent the
same difference on the year specified but the comparison is the year immediately before treatment 2014-2015. We
used the comparison group percentage proficiency mean in ELA (0.31) and math (0.30) in the baseline years 200910 through 2014-15, and the pooled standard deviation in ELA (0.22) and math (0.23) in the same years to estimate
the total projected increase as a percentage of the baseline scores and to convert to standard deviation units. To
report a magnitude as it compares to other interventions, we used Kraft (2020) and Lipsey et al (2012). Coefficients
statistically significant at the 10% (*), 5% (**), and 1% (***) levels.
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Table 5. Heterogeneous Effects of Fellowship Model, by Program Saturation

Notes: Each cell shows estimates (in percentage points) for treated schools based on the linear combination of
γ� + β�(𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑛𝑛𝑠𝑠 ) for different values of saturation. The mean (standard deviation) of saturation is 0.058 (0.048)
percentage points. See Table A2 for estimates of full specification of equations 3 and 4 upon which these estimates
are based. Coefficients statistically significant at the 10% (*), 5% (**), and 1% (***) levels.

Table 6. Heterogeneous Effects of Fellowship Model, by Enrollment Type

Notes: Each cell shows estimates (in percentage points) for treated schools based on the linear combination of
γ� + β�(𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸) for EnrollmentType = 1 if LEA leaders enrolled alongside teachers and 0 otherwise.
See Table A3 for estimates of full specification of equations 7 and 8 upon which these estimates are based.
Coefficients statistically significant at the 10% (*), 5% (**), and 1% (***) levels.
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Table 7. Heterogeneous Effects of Fellowship Model, by Program Duration

Notes: Each cell shows estimates (in percentage points) for treated schools based on the linear combination of
γ� + β�(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑑𝑑𝑠𝑠 ) for different values of enrollment time. The mean (standard deviation) of time enrolled is
1.286 (0.529) years. See Table A4 for estimates of full specification of equations 5 and 6 upon which these estimates
are based. Coefficients statistically significant at the 10% (*), 5% (**), and 1% (***) levels.
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Table 8. Heterogeneous Effects of Fellowship Model, by LEA Leader Participation

Notes: Each cell shows estimates (in percentage points) for treated schools based on the linear combination of
γ� + β�(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇ℎ𝐿𝐿𝐿𝐿𝐿𝐿) for TeachLEA = 1 if LEA leaders enrolled alongside teachers and 0 otherwise. See Table A5
for estimates of full specification of equations 7 and 8 upon which these estimates are based. Coefficients
statistically significant at the 10% (*), 5% (**), and 1% (***) levels.
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Figure 1. Teacher Fellowship Model Logic Model

Notes: The logic model describes implementation of Leading Educators’ fellowships during the 2015-16 and 201617 school years. Based on organizational experience and research demonstrating the value of content-specific
professional learning, Leading Educators integrated content-specific sessions and coaching aligned to mathematics
and English language arts standards for the 2016-17 school year. © Leading Educators 2017

50

Teacher Professional Development

Figure 2. Teacher Fellowship Model Theory of Change

Notes: Figure shows in green the vision that Leading Educators was trying to achieve during the school years 201516 through 2016-17. The programmatic focus of the professional development is shown in yellow. In blue, it shows
the mechanism by which the program tried to accomplish its vision.
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Figure 3. Teacher Leadership, Equity Mindsets and School Culture

Notes: Data from Leading Educators diagnostic survey administered in the Spring of school year 2015-16 and 201617. The sample includes 62 fellows from Cohort 2016-17 who took the pre and posttests from a population of 112
teachers. The average Common Beliefs is an indicator created by scaling and averaging eight prioritized equitable
beliefs from the Learning for Justice’s Common (formerly Teaching Tolerance) Beliefs survey (Hawley et al., n.d.).
The beliefs, found in Table B1 in the appendix, were scaled to 0-1 with 1 representing more equitable beliefs and 0
representing less equitable beliefs. Teacher Leader Competencies and School Culture are indicators creating by
scaling and averaging the survey items in Tables B2 and B3 correspondingly in the appendix. The survey questions
were also scaled from 0-1, with 0 representing no frequency and 1 representing high frequency.
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Figure 4. Teacher Leader Knowledge and Practice, by ELA and Math

Notes: Data from Leading Educators diagnostic survey administered in the Spring of school year 2015-16 and 201617. The sample includes 62 fellows from Cohort 2016-17 who took the pre and posttests from a population of 112
teachers. Each column represents a subject specific (ELA/math) survey item from the knowledge and practice
assessment survey found in Table B4 in the appendix. For each knowledge item (columns 1 to 2 for ELA and 4 for
math), teachers received a score between 0 and 1, with 1 being completely correct and 0 being completely not
correct. For each ELA practice item (columns 3 to 5) participants received a score from 0 to 1, with 0 representing
no frequency and 1 representing high frequency. For each math practice item (columns 1 to 3), participants received
a score from 0 to 1, with 0 representing strong disagreement and 1 representing strong agreement.
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Figure 5. Distribution of Program Characteristics

Notes: Figure shows the distributions of four characteristics that varied across schools in the fellowship model for
the school by grade analytic sample in the program years 2015-2017, for ELA achievement outcome (there were an
average of 70 school-grades in the analytical sample for Math achievement outcome, for years 2015-2017):
Saturation (the proportion of a school’s full-time teachers who participated in the program), duration (years teachers
remained enrolled in the program), enrollment type (if teachers enrolled in the program as individuals or as a school
team) and LEA leader participation (if LEA leaders enrolled in the program alongside teachers, without any teacher
enrolling, or did not enrolled (only teachers enrolled).
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Figure 6. Event Study Estimates of Fellowship Model Effects on Student Achievement
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Notes: Figure shows the average effect of the Fellowship model (with 95% confidence intervals) on the proportion
of students proficient or advanced in ELA and Math in the pre- and post- treatment periods (relative to the year
immediately before the first year of treatment). See Table 3 for complete summary of estimates upon which these
estimates are based.
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Appendix A: Tables & Figures
Table A1. Characteristics of Schools, by Treatment Status and Region

Notes: Based on school by grade by year analytic sample for ELA achievement outcome (there are 2,493 cases in
Kansas City control group and 137 cases in Kansas City treatment group in the analytical sample for Math and the
number of cases in Louisiana and Washington D.C. are identical in both samples).
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Table A2. Effects of Fellowship Model, by Program Saturation

Notes: Each column represents a separate regression. Coefficients with robust standard errors (clustered at the
school level). Data are from 2009-10 through 2018-19 school years. The effect represents the change in proportion
of students that are proficient or advanced between Spring of the year immediately before the first year of treatment
(2015-2016) and the specified number of years after the first year of treatment, between LE schools and the
comparison schools. Teachers enrolled the summer of 2015-2016 or the summer of 2016-2017 for 1 or two years
and some withdrew earlier. The saturation effect represents the same change for schools above the average
saturation of 6%. Saturation is the school’s average number of teachers enrolled between 2015-16 and 2016-17
divided by the average number of full-time employees in the same years. All regressions include grade by year by
LEA fixed effects, school fixed effects, and controls for charter, magnet, student-teacher ratio, school level
percentage FRL, ELL, and special education, and grade level percentage of white students (white ethnicity was
chosen as reference so the effect refers to students of color).
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Table A3. Effects of Fellowship Model, by Enrollment Type

Notes: Each column represents a separate regression. Coefficients with robust standard errors (clustered at the
school level). Data are from 2009-10 through 2018-19 school years. The effect represents the change in proportion
of students that are proficient or advanced between Spring of the year immediately before the first year of treatment
(2015-2016) and the specified number of years after the first year of treatment, between LE schools and the
comparison schools. Teachers enrolled the summer of 2015-2016 or the summer of 2016-2017 for 1 or two years
and some withdrew earlier. The team effect is the same effect for schools where principals and teachers enrolled as a
team. All regressions include grade by year by LEA fixed effects, school fixed effects, and controls for charter,
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magnet, student-teacher ratio, school level percentage FRL, ELL, and special education, and grade level percentage
of white students (white ethnicity was chosen as reference so the effect refers to students of color).

Table A4. Effects of Fellowship Model, by Program Duration

Notes: Each column represents a separate regression. Coefficients with robust standard errors (clustered at the
school level). Data are from 2009-10 through 2018-19 school years. The effect represents the change in proportion
of students that are proficient or advanced between Spring of the year immediately before the first year of treatment
(2015-2016) and the specified number of years after the first year of treatment, between LE schools and the
comparison schools. Teachers enrolled the summer of 2015-2016 or the summer of 2016-2017 for 1 or two years
and some withdrew earlier. The time enrolled effect represents the same effect for schools above the average
enrollment duration of 1.3 years. All regressions include grade by year by LEA fixed effects, school fixed effects,
and controls for charter, magnet, student-teacher ratio, school level percentage FRL, ELL, and special education,
and grade level percentage of white students (white ethnicity was chosen as reference so the effect refers to students
of color).
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Table A5. Effects of Fellowship Model, by LEA Leader Participation

Notes: Each column represents a separate regression. Coefficients with robust standard errors (clustered at the
school level). Data are from 2009-10 through 2018-19 school years. The effect represents the change in proportion
of students that are proficient or advanced between Spring of the year immediately before the first year of treatment
(2015-2016) and the specified number of years after the first year of treatment, between LE schools and the
comparison schools. Teachers enrolled the summer of 2015-2016 or the summer of 2016-2017 for 1 or two years
and some withdrew earlier. The TeachLEA effect represent the same effect for schools where one or more LEA
leaders enrolled alongside teachers. All regressions include grade by year by LEA fixed effects, school fixed effects,
and controls for charter, magnet, student-teacher ratio, school level percentage FRL, ELL, and special education,
and grade level percentage of white students (white ethnicity was chosen as reference so the effect refers to students
of color).
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Table A6. Costs of Leading Educators Fellowship Model
•

•

•
•
•
•

Equipment and materials costs: The program used Google Drive and Canvas to manage
documents and share program information. Google Drive products can be used free of cost, and
Canvas memberships were 14.95 per participant per year. Total operating expenses added to
about $430 per teacher.
Personnel costs: Each region was staffed by two coaches, one program manager, and one
program director. A central design and facilitation team of four created sessions, assessments, and
tools. Participants were offered 160 hours of professional development and 20 hours of coaching
over the two year period, both within and outside of the school day. Participants were encouraged
to engage in ongoing learning during planning time for 2-3 hours per month during the school
day. Costs per teacher $7,800
Facilities cost: Most activities were hosted in school or district buildings, which some summer
spaces at conference centers. Total cost was about $2,300 per teacher.
Overhead expenses: About $2500 per teacher.
Cost paid by students or families: There was no charge to students or parents.
Sources of funding: The Fellowship was covered by a mix of local and national philanthropy
and direct fees from schools.
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Figure A1. Distribution of Program Characteristics by region

Notes: Figure shows the distributions of three characteristics that varied across schools in the fellowship model for
the school by grade analytic sample in the program years 2015-2017, for ELA achievement outcome by region
(there were an average of 13 school-grades in the analytical sample for Math achievement outcome in Kansas City,
27 in Louisiana and 31 in Washington D.C., for years 2015-2017): Saturation (the proportion of a school’s full-time
teachers who participated in the program), duration (years teachers remained enrolled in the program), enrollment
type (if teachers enrolled in the program as individuals or as a school team) and LEA leader participation (if LEA
leaders enrolled in the program alongside teachers, without any teacher enrolling, or did not enrolled (only teachers
enrolled).

63

Teacher Professional Development
Appendix B: Surveys and Rubrics

Table B1. Common Beliefs Survey
(Adapted, with permission, from a self-reflection tool created by Learning for Justice (formerly
Teaching Tolerance; Hawley et al., n.d.))
Beliefs about Equity: Please rate your agreement with the following statements.
Strongly
Somewhat
Somewhat
Agree
Neutral
Agree
Agree
Disagree
I don’t think of my
students in terms of
their race or
ethnicity. I am
color blind when it
comes to my
teaching.
The gap in
achievement among
students of different
races is about
poverty not race.
Teachers should
adapt their teaching
to the distinctive
cultures of African
American, Latino,
Asian, and Native
American students.
In some cultures,
students are
embarrassed to
speak in front of
others, and so I take
this into account
and don’t call on
those students in
class.
When students
come from homes
where educational
achievement is not
a high priority, they
often don’t do their
homework and their
parents don’t come
to school
events. This lack of
parental support
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Disagree

Strongly
Disagree
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undermines my
efforts to teach
these students.
It is not fair to ask
students who are
struggling with
English to take on
challenging
academic
assignments.
I believe I should
reward students
who try hard, even
if they are not
doing well in
school. Building
their self-esteem is
important.
I try to keep in
mind the limits of
my students’ ability
and give them
assignments I know
they can do so they
do not become
discouraged.
Students of
different races and
abilities often have
different learning
styles, and good
teachers match their
instruction to those
styles.
Grouping students
of different levels
of achievement for
instruction may
benefit some
students, but it can
undermine the
progress that could
otherwise be made
by higher achieving
students.
Before students are
asked to engage in
complex learning
tasks, they need to
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have a solid grasp
of basic skills.
With all the
pressures to raise
student
achievement,
finding and using
examples for the
cultural, historic
and everyday lived
experiences of my
students takes away
(or could take
away) valuable
time from teaching
and learning what
matters most.
Talking about race
with my colleagues
could open up a can
of worms; little
good is likely to
come from it.

Table B2. Teacher leader competencies survey
(Developed by Leading Educators)
Teacher leader competencies: How often do you carry out the following actions?
Statement

Almost
Never

Sometimes Frequently

Models the belief that,
regardless of circumstances,
all children can master
rigorous material
Acknowledges and
confronts racial and other
biases in self and others
Accurately senses and seeks
to understand colleagues’
preferences, emotions, and
perspectives
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Almost
Always

Always

Not
Applicable/
Do Not
Know
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Accepts criticism and
feedback and takes
responsibility for actions
Adjusts behaviors to respect
colleagues’ preferences,
emotions, and perspectives
Creates a sense of urgency
by ensuring team members
see the need for change and
the importance of
immediate action
Makes decisions to drive
high-quality results while
respecting the values and
capacity of teammates and
school (potential subtract)
Invites diverse stakeholders
(considering students,
community members,
school leaders, and
colleagues) to provide input
on and participate in project
planning and
implementation
Shifts cognitive lift to
teammates by asking openended non-rhetorical
questions and including
think time
When giving feedback,
makes specific, nonjudgmental, and factual
statements
Encourages unfiltered
discussion to explore
differing opinions and reach
shared decisions
Analyzes evidence of
teaching and learning with
team, celebrating success
and making adjustments as
needed
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Develops strong
relationships and actively
renews and repairs
relationships as necessary.

Table B3. School culture survey
(Developed by Leading Educators)
School culture How often do the following actions occur?
Statement

Almost
Never

Sometimes

Teachers are focused on creating
equity for all students through rigorous
content.
Teachers tailor their instructional
practices to meet their students’
individual learning needs.
Teachers share norms and values.
Teachers are honest about their growth
areas and ask for help when needed.
Teachers continually deepen their
content knowledge and pedagogy.
Teachers practice and get feedback on
new instructional and planning skills.
Professional learning opportunities
include opportunities to experience,
reflect, build shared language, and
apply new knowledge.
Meetings and professional learning
opportunities target specific goals to
improve teacher and student learning.
Teachers trust and respect one another.
Teachers talk to each other and gather
ideas about the specific challenges
they face in their own classrooms.
Teachers stick to evidence and data
when making statements and
decisions.
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Almost
Always

Always

Not
Applicable/ Do
Not Know
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Teachers share and give feedback on
each other’s lesson plans.
Teachers share and give feedback on
each other's teaching practice.
Teachers consider evidence of student
learning when planning for instruction.
Teachers rely on evidence when
deciding whether to adopt new
instructional materials or practices.
Teachers provide students with many
opportunities to participate in
classroom discussions.
Teachers consider student input or
preferences when planning
instructional units.
Teachers seek out strategies for
making classroom content engaging
for all students.

Table B4. Knowledge and practice assessment survey
(Adapted from an assessment created by Student Achievement Partners in 2014)
MATH KNOWLEDGE AND PRACTICE [ECE AND K-2]
This section is focused on standards-based instructional planning and practice. The purpose of this section
is to get a sense of of what teachers know and are able to do before planning professional learning for the
year. These questions are designed to get accurate data of strengths, preconceived notions,
misunderstandings, misconceptions, and knowledge gaps. If you have resources you regularly use in your
instructional planning, feel free to consult them.
This section is intentionally challenging. Do not be discouraged if you do not know all or most of the
answers. If “I don’t know” is the most accurate answer, please use it. Your answers here will not be used
to evaluate or judge you, but instead to get an accurate gauge of planning and practice of standards-based
instruction in your school. This information will ensure professional learning cycles are aligned to your
practice.
Which of the following belongs to the major work of the indicated grade?
Grade Select all that apply
K

Compare
numbers

Tell and write
time from analog
and digital clocks
to the nearest five

Understand meaning
of addition and
subtraction
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Develop understanding I
of fractions as numbers don’t
know
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minutes using
a.m. and p.m.
1

Add and
subtract within
20

Measure lengths
indirectly and by
iterating length
units

Extend understanding
of fraction
equivalence and
ordering

Identify arithmetic
patterns (including
patterns in the addition
or multiplication
tables) and explain
them using properties
of operations

I
don’t
know

2

Identify line of
symmetry in
two
dimensional
figures

Understand place
value

Apply and extend
previous
understandings of
multiplication and
division to multiply
and divide fractions

Represent and solve
problems involving
addition

I
don’t
know

Please rate your agreement with the following statements.
Statement

Strongly
Agree

Agree

Somewhat
Agree

Neutral

Somewhat
Disagree

Disagree

Strongly
Disagree

I regularly apply
rigor in standards
and assessment in
my instruction.
I regularly apply
deep knowledge of
mathematical
content and
pedagogy in my
grade band in my
instruction.
I regularly apply the
standards for
mathematical
practice in my
instruction.

ELA KNOWLEDGE AND PRACTICE [ECE AND LOWER ELEMENTARY K-2 ONLY]
This section is focused on standards-based instructional planning and practice. The purpose of this section
is to get a sense of of what teachers know and are able to do before planning professional learning for the
year. These questions are designed to get accurate data of strengths, preconceived notions,
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misunderstandings, misconceptions, and knowledge gaps. If you have resources you regularly use in your
instructional planning, feel free to consult them.
This section is intentionally challenging. Do not be discouraged if you do not know all or most of the
answers. If “I don’t know” is the most accurate answer, please use it. Your answers here will not be used
to evaluate or judge you, but instead to get an accurate gauge of planning and practice of standards-based
instruction in your school. This information will ensure professional learning cycles are aligned to your
practice.

In a typical lesson, please respond about the percentage of your time you are engaging students in the
following activities during class. Percentages do not need to add up to 100, as some items may overlap.
Never
use

1-25% of a
typical lesson

26-50% of a
typical lesson

51-75% of a
typical lesson

76-100% of a
typical lesson

Use of a single grade-level
text for whole-class
reading, writing, and/or
discussion
Use of leveled readers to
support struggling students
in place of the grade-level
text other students are
reading in class
In-class writing
assignments in response to
or about texts

Which of the following approaches for selecting texts for reading aligns with your state’s English
language arts and literacy standards? Check all that apply.
1. Using abridged or adapted versions of complex texts for struggling readers
2. Assigning complex texts that all students in a class are required to read
3. Selecting texts for individual students based on their reading level
4. Selecting texts for a class based on qualitative factors like knowledge demands, as well as
quantitative factors like word and sentence length
5. Other approach (please describe):
6. I don’t know
Mr. Jones is developing a lesson plan to go with the text, “Lost Penguin Back in his Natural Habitat.”
How could Mr. Jones provide the appropriate scaffolds so that all students - including those who read
below grade-level - have opportunities to engage in the work of the lesson in a way that best aligns with
your state’s English language arts and literacy standards?
1. He could rewrite the text and substitute more complex text and difficult vocabulary with easier
words and phrases.
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2. He could create a podcast or audio recording of the passage for students to listen to as they read
along.
3. He could build background knowledge by providing a summary of the text.
4. He could group students homogeneously and give the English Language Learners a simpler text
on the same subject.
5. I don’t know
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Table B5. Leading Educators Selection Process
Application Process Overview
In order to apply, teachers must have at least two years experience and have received a rating of
Effective or Highly Effective on last year’s Evaluation. All candidates complete the same process, and
each phase is scored by assessors using rubrics who pass a norming and training exercise.
1. Written Application: applicants submit a short application answering two questions:
0. The Leading Educators Fellowship is a rigorous and challenging two-year program that
empowers teacher leaders to expand their impact. What do you hope to learn and
develop through your participation in the Fellowship?
1. Please describe your teacher leader responsibilities for next year. How do you hope to
impact the teachers and students at your school in this role?
2. Describe a time in your past two years as an educator when you set a goal with your
students and struggled to meet it. How did you respond, and what do you think
contributed to your success or failure?
2. Instructional Assessment: applicants submit a student data essay describing results with
students and are observed teaching a lesson in the content area and submit an evidence-based
reflection on what students learned and how it prepared them for mastery of grade-level
content.
3. Interview and Role Play: applicants participate in an interview where they answer questions
about their content area and participate in a short role play. Sample questions include:
0. What are the key priorities of the school in this content area? How would you address
these priorities as a teacher leader?
1. In the last year, how have you deliberately grown in your instructional practice? How do
you know?
2. The applicant participates in a short role play giving feedback to a teacher to assess their
content expertise and how they manage the relationship.
Written
Application
Equity: Models the belief that all children can master
rigorous material
Growth: Actively seeks opportunities to leverage
strengths and develop growth areas
Opportunities to Lead: Clear charge from the
principal in terms of a leadership role or
responsibility for the next two years. Responsible for
leading at least two adults.
Results: Works diligently and purposefully to reach
results without lowering expectations
Vision: Clearly communicates vision of success for
students and teachers
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Instructional
Assessment

Interview
and Role
Play

Teacher Professional Development
Assess: Analyzes and reflects on student
achievement data against benchmarks towards
end of year goals
Instructional Expertise: Achieves strong results with
students
Relationship Management Appropriately matches
leadership styles to individual and contextual needs
by
identifying the skill level and motivation of
colleagues
Community
Collaborates with colleagues to increase the
collective impact on student success
Supports, celebrates, and challenges colleagues
Self-Management Identifies emotional triggers and
manages reactions to conflict and stressful situations
Plan: Analyzes context to identify the highest-need
annual and interim priorities with clear links to vision
of success for students and teachers

74

