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Abstract

This paper explores the ancillary benefit of teacher residency programs, which are
teacher preparation programs that provide experiential training to residents by placing them in
classrooms with host teachers, as a part of a comprehensive graduate-level curriculum. We
explore whether, by placing a resident in the classroom, there are positive, short-run benefits to
student learning for the students in the classroom. We use data from three teacher residency
programs to explore whether hosting a resident in the classroom improves teacher effectiveness
scores among host teachers, relative to teachers who do not host residents in their classrooms.
We find some evidence that having a resident in the classroom can improve student learning,
with teacher effectiveness scores being higher for host teachers than comparison teachers at two
of the programs. The two programs for which we detect a significant, positive effect employ a
resident training approach called the “mentor model,” in which host teachers receive training on
how to mentor the residents in the classroom, including but not limited to how to co-plan,
collaborate, and co-teach with the residents. The program in which we do not find a significant
effect used a different approach in which host teachers simply host the resident but are not
expected to mentor or train them throughout the year. We discuss the implications of these
different approaches for teacher effectiveness and offer and test some hypotheses for why the
mentor model may lead to improve teacher effectiveness during the years a teacher is hosting a

resident.
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INTRODUCTION

Teacher residency programs aim to recruit and train teachers to serve in under-resourced
school districts as a means of addressing the nationwide shortage of talented teachers in these
districts. Residency programs combine theoretical training with experiential learning, immersing
teachers-in-training (i.e., residents) in classrooms to learn how to teach and manage a classroom
alongside an experienced teacher in a live setting. Residency programs often place graduating
residents in schools in the same district upon obtaining their teaching certification. The
underlying hypothesis is that the residency experience provides more realistic, organic
opportunities for teachers-in-training to learn and practice teaching and that this extra preparation

will translate into greater effectiveness and higher retention rates in the long-term.

Though their primary goal, in the long run, is to recruit and train high quality teachers,
residency programs may also have shorter-term, ancillary benefits on teacher effectiveness and,
hence, student learning. The present paper draws on data from three residency programs to test
whether hosting a resident is associated with significantly greater teacher effectiveness in the
year(s) in which teachers host a resident. Below we describe residency programs in greater
detail, the mechanisms by which placing a resident in a classroom could ultimately improve

student learning, and why these ancillary benefits may be relevant for districts hosting residents.

Residency programs

Residency programs offer an innovative approach to meet the teacher recruitment,
training, and retention challenges faced by under-resourced school districts, as well as hard-to-

staff geographic areas and academic subjects such as mathematics, science, special education,
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and English as a second language (Guha, Hyler, & Darling-Hammond, 2017; Solomon, 2009).
They are typically administered by graduate schools, which partner with local school districts
with the agreement that residents can train in their classrooms in exchange for a commitment that
the resident will teach in the partner district (typically for a few years) upon graduation.
Residency programs build on research suggesting that new teachers who are placed in schools
that are demographically similar to the schools in which they were trained are ultimately more
effective than new teachers placed in dissimilar schools (Goldharber, Krieg & Theobald, 2017).
They thus offer a unique pipeline by which under-resourced school districts can recruit and retain
highly effective teachers who will be ready to serve students as soon as they earn their teaching
certificates. In this way, residency programs may be well-positioned to meet the human capital
needs of school districts in ways that traditional teacher training programs or schools of
education have not been able to (National Center for Teacher Residencies, 2015; Solomon, 2009;

Rosenberg and Miles, 2018).

Modeled after medical residencies, teacher residency programs provide pre-professional,
experiential learning opportunities to residents; residents typically participate in a year-long
apprenticeship where they are paired with a classroom teacher and work in that teacher’s
classroom during the full school year (Solomon, 2009). In many residency programs, residents
typically begin the year observing, co-teaching, and in some programs, being coached by the
host teacher; as the year goes on, the residents gradually lead the majority of lessons. The
National Center for Teacher Residencies (NCTR) advocates for a “clinically oriented teacher
preparation” model wherein teams comprised of residents and one or more mentor teachers
expose residents to various instructional arrangements, explore data together, and learn to work

as part of a professional learning community (National Center for Teacher Residencies, 2016a).
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To combine practice with theory, residents simultaneously take graduate coursework to earn a
master’s degree. There is often a strong emphasis on training residents to serve in culturally
diverse school settings (Hammerness & Craig, 2016; Tindle et. al., 2011). Programs typically
provide a stipend to residents as they learn to teach in the classroom. These components (i.e.,
experiential learning, graduate coursework, and a stipend) are the structural backbone of most

residency programs.

Residency programs have different perspectives on the role the host teacher plays in
professionally developing residents, and they may apply one of several approaches within their
program models. Many residency programs use what is called a “mentor” teacher model,
wherein host teachers are selected to serve as “mentors” based on their experience, efficacy in
the classroom, and willingness to serve as a mentor. Under this model, espoused by NCTR, these
carefully selected host teachers provide mentorship to the residents over the course of the year,
offering guidance and support, as well as structured feedback based on their observations
(National Center for Teacher Residencies, 2015). Mentors are selected by school administrators
based on their teaching experience and history of effectiveness. Residency programs typically
provide training to host teachers to cultivate them as mentors to residents, along with a stipend in
exchange for their efforts. The hypothesis behind the mentor model is that coaching the host
teachers and giving them responsibility for the residents will strengthen their investment in and

commitment to the resident’s training.

Other residency programs use alternative models. For instance, one program consulted as
part of this project selects host teachers based only on their willingness to host a resident. In this

model, host teachers do not coach or mentor residents. Instead, the residency program provides
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necessary the resident with coaching. The reason for this model is that it is difficult to find and
train teachers to act in the “mentor” role, so programs instead look for teachers who are willing
to host residents and then provide mentorship and coaching themselves. Another program
consulted as part of this project provides residents with classroom experience, but also has them
rotate through other positions in the school, including small group tutoring and after school

support.

The number of teacher residency programs in the United States has been growing steadily
over the last two decades, particularly since Congress created the Teacher Quality Partnership
Grants Program to fund and test these programs in new settings (Silva et al., 2014). Given their
fairly short history, there is limited research on their impact. Studies mostly focus on the primary
or longer-term impact of residency programs on student outcomes. Specifically, researchers have
explored whether teachers who graduate from residency programs are more effective teachers by
examining performance of students taught by residency graduates. For example, Rosenberg and
Miles (2018) assess the return on investment of residency programs by examining impact on
student learning, concluding that if a high-need school placed resident graduates from a rigorous
teacher residency program in hard-to-staff roles that would otherwise be covered by 1) qualified
long-term substitutes or 2) less effective substitutes, students taught by that cohort of resident
graduates could gain an average of 3.5 and 4.2 additional months of learning, respectively, in one
year. Another study that looks at resident graduates from Boston Teacher Residency uses value-
add models and finds that residents become more effective math teachers over time such that by
their fourth and fifth years they outperformed teachers who were not resident graduates (Papay et
al., 2012). Individual residency programs in Memphis, Denver, San Francisco, and other districts

also point to research demonstrating the long-term, positive impact of their programs on teacher
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effectiveness (Garrison, 2019; National Center for Teacher Residencies, 2016b). Silva et al.
(2014) find that residency program graduates felt more prepared to teach than other new teachers
in the same districts, but that retention rates among residency program graduates were

comparable to those of other new teachers.

Mechanisms for short-term impact of residency programs

Though research has typically focused on the longer-term benefits of residency programs,
hosting a resident could also impact host teacher practice and student learning in the short run.
Specifically, hosting another adult in the classroom provides opportunities for team teaching,
which in turn may encourage small group instruction and teacher-student relationship building,
and may even elevate teaching quality among the host teacher. Team teaching is defined as a
classroom teaching model that has “two or more teachers whose primary concern is the sharing
of teaching experiences in the classroom, and co-generative dialoguing with each other. They
take collective responsibility for maximizing learning to teach or becoming better at teaching
while providing enhanced opportunities for their students to learn” (Jang, 2006). Although team-
taught classrooms typically have two or more certified teachers who plan for and execute lessons
together, other adults in team-taught classrooms are not required to be certified teachers. In this
sense, classrooms with a host teacher and resident may be akin to team-taught classrooms, with
host teachers and residents co-planning and co-teaching and taking collective responsibility for
student learning. Moreover, team teaching allows more experienced teachers to collaborate and
work collegially with less experienced teachers and teachers-in-training, providing peer coaching
that improves teacher practice and leads to more positive experiences for students (Supovitz,

Sirinides & May, 2010).
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Team-taught classrooms have been shown to introduce a range of benefits for students. In
an exploratory analysis of student survey data, Gladman (2015) finds that students feel team
teaching improves their understanding of classroom instruction, increases their willingness to ask
questions in class, and enables teachers to take better care of students. In another study
comparing outcomes in math among eighth graders in team-taught classrooms versus traditional
classrooms, Jang (2006) finds that students in the team-taught group performed significantly
better on their final exams. Moreover, students in Jang’s study preferred the team teaching model
to the traditional model. Johnson et al. (1991) cite benefits of team teaching to students in the
form of higher achievement, greater retention, improved interpersonal skills, and an increase in
positive interdependence. Likewise, a meta-analysis of quantitative efficacy research by
Murawski & Swanson (2001) and a metasynthesis of qualitative research by Scruggs,
Mastropieri, & McDuffie (2007) suggest that team teaching has a demonstrated positive effect on
student achievement. Administrators, teachers, and students perceived team-teaching to be
socially and academically beneficial to all types of students including special education students

(Walsh, 2012).

One mechanism by which team teaching may improve student learning is by facilitating
small group instruction. In a typical classroom, there is considerable variation in students’
abilities and learning needs, and a single teacher has limited capacity to address this
heterogeneity. Having an additional adult in the classroom enables teachers to more easily
facilitate small group learning and help provide individualized, differentiated instruction that is
more catered to individual students’ needs. Johnson et al.’s (1991) review of over 600 studies
comparing the effectiveness of different types of learning experiences finds that cooperative

learning environments, which draw on carefully structured small group work to maximize
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student learning, produce higher achievement, more positive relationships among students, and
healthier psychological adjustment, compared to competitive or individualistic learning. Springer
et al.’s (1999) meta-analysis on the effects of small group learning experience on undergraduates
in STEM education shows that, relative to traditional classroom settings, small-group learning is
effective in promoting academic achievement, more favorable attitudes towards learning, and
increased persistence through STEM courses. Hamann et al. (2012) compare students’
evaluations of discussions in a political science class that was conducted in three different
settings: small discussion groups, whole-class settings, and online discussion group. They find
that students identified small discussion groups as promoting the highest satisfaction and critical

thinking.

Having an additional adult in the classroom also enables students to forge a relationship
with an additional adult, which becomes particularly important if they do not identify closely
with the lead teacher but may find that they better connect with the resident. Being able to
establish such personal connections can promote ongoing encouragement and support and
protect against negative behaviors, further bolstering their attachment to school and quest for

learning (O’Connor, Dearing & Collins, 2011; Rudasill et al., 2010).

Finally, to the extent that having an additional adult in the classroom promotes
collaboration and professional learning between teachers, it may also lead to more effective
teaching practices (Sandholtz, 2000, Smith & Scott, 1990, Gladman, 2015). As teachers co-plan,
they may be more likely to locate and share ideas and experiment with new ideas (Robinson &
Schaible, 1995). Furthermore, host teachers may reflect on their own practice more regularly,

want to model strong teaching practices in the classroom, and find themselves planning in
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advance in order to better support and utilize the resident. For instance, a recent Stakeholder
Perception Report published by NCTR reports that 98 percent of mentor teachers in their partner
programs agreed that participating in a residency program improved their abilities as a teacher

leader (National Center for Teacher Residencies, 2018).

To date, little research has examined the short-term impact of hosting a resident on
teacher effectiveness or student outcomes in the year the resident is hosted in a classroom. One
study by Osborne and Farber (2014) finds that students in classrooms of mentor teachers hosting
Tech Teach teacher candidates in Texas perform better on state and district assessment exams
across subjects and school levels (i.e., elementary, middle school, high school) compared to
students in classrooms of comparable teachers not hosting a teacher candidate. In another study,
Papay et al. (2012) apply value-added methods to investigate whether residency programs were
able to directly impact student achievement by placing residents in classrooms. They find that
Boston Teacher Resident mentors were more effective than non-mentor teachers in raising
student achievement in math and English Language Arts (ELA), even after controlling for
teacher experience, but there is no evidence that their effectiveness was related to having a
resident in the classroom because the mentor’s performance in the mentor year or beyond was

not statistically different from his or her performance in pre-mentor year.

It remains possible that hosting a resident in the classroom could potentially lead to lower
student achievement than in classrooms without residents. If the lead teacher is overwhelmed or
distracted by the presence of another adult in the classroom, does not know how to leverage the
extra help, or does not have a healthy relationship with the resident, then the resident’s presence
in the classroom could ultimately be counterproductive to student learning. A study on the

effects of having a student teacher in the classroom suggests this can be the case. Using data on
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student teaching placements from 14 teacher education programs in Washington State,
Goldhaber et al. (2018) find that students perform slightly worse in math and no differently in
ELA when there is a student-teacher present in the class, compared to years in which a teacher
does not host a student-teacher. However, the researchers find some evidence that more effective
host teachers could potentially mitigate any negative impact of hosting a student-teacher on
student performance. In this study, the lower math outcome among students in classrooms with
student-teachers is driven by host teachers in the lowest quartile of value-added scores,
suggesting that more effective host teachers could potentially outweigh the negative impact of
hosting a student-teacher on student performance. Furthermore, Ronfeldt et al., (2018) find
evidence that effectiveness of the host teacher is positively associated with the future

performance of the student teachers when they become teachers.

DATA AND STUDY SAMPLE

To answer the primary research question, we use data from the three residency programs
and their respective school partners, described below. To protect the anonymity of the
organizations that participated in this study, we use pseudonyms and provide limited information
on the background of the organization and their program model. Programs were primarily
selected based on their willingness to participate in the study, their scale (programs must have
large enough footprints in their partner schools to make a study possible), and their model
(programs must pair residents with one host teacher at a time for at least half an academic year
but ideally a full year. Two residency programs—Res Ed, and City Teach—use the mentor
model espoused by NCTR (i.e., the host teacher serves a mentorship role to the resident). The
third program—Teacher Prep—uses the host teacher model (i.e., the host teacher opens their

classroom to a resident and the residency program provides mentorship to the resident). For
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simplicity, in this paper, we refer to all teachers who host a resident in their classroom as host

teachers, irrespective of whether they use the mentor model.

We requested and received deidentified, individual-level data on all teachers, students,
and schools from each residency program’s partner school districts or charter management
organizations (CMOs). For each program, we also requested and received rosters of residents
placed in schools, along with a link file to connect residents to their host teachers. We selected
partner districts based on a range of factors, such as willingness and ability to share data and the
depth and length of their partnerships with their respective residency programs. Below we
provide background on each of the partner programs and describe the study sample.

Res Ed: With guidance from Res Ed, principals at partner schools nominate high-quality
classroom teachers to serve as host teachers to residents. Principals recommend teachers based
on a host of criteria, including overall effectiveness with students, a demonstrated ability to
collaborate with colleagues, and affirmative surveys from students, parents, and peers. An
additional important characteristic of potential host teachers is that they must be adept at making
their teaching practice transparent and articulating their thinking to residents. The principal also
takes into consideration potential host teachers’ willingness to share their classroom for an entire
year with a resident. Res Ed seeks to source host teachers on these multiple dimensions not only
to identify quality host teachers but also facilitate a good match between host teachers and

residents.

Our study draws on data from one of Res Ed’s partner CMOs—Charter Plus Academy
(Charter Plus). Table 1 summarizes the years for which each partner district provided data. For
Res Ed we received data on five cohorts of residents placed with host teachers from 2012-13 to

2016-17. After excluding host teachers with missing data in either baseline year(s) or the
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outcome year, the sample includes 187 teachers across the five cohorts. Table 2 provides a
breakdown of the number of teachers included in the sample by year. In our sample, most host
teachers (80 percent) serve as a host teacher for a single year, with only 20 percent serving as a
host for more than a year. Furthermore, within each year, each host teacher is assigned only one
resident and, likewise, each resident is assigned to only one host teacher. Therefore, there are
only unique host teacher and resident combinations for each year. Since teachers may work with
residents in more than one year, there are 148 unique Res Ed host teachers included in the

sample.

Table 1. Academic years of data included in the study, by program. An X indicates data
was provided by the program. Source: Program academic datasets.

12-13 13-14 14-15 15-16 16-17 17-18

Res Ed X X X X X
City Teach X X X X X
Teacher Prep X X

11
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Table 2. Number of teachers by program and year of service. Source: Program academic datasets.
Pct. serving as
Academic Year No. hosts hosts out of

No. teachers  Pct. teaching out of

unique hosts (all) unique teachers (all)
Res Ed
12-13 only 22 15% 68 7%
13-14 only 13 9% 75 8%
14-15 only 14 9% 48 5%
15-16 only 31 21% 79 8%
16-17 only 39 26% 179 19%
Multiple years 29 20% 497 53%
Unique no. teachers 148 100% 946 100%
Total no. with teachers repeating 187 1894
across years
City Teach
13-14 only 11 13% 468 13%
14-15 only 17 20% 248 7%
15-16 only 7 8% 101 3%
16-17 only 10 12% 205 6%
17-18 only 15 18% 426 12%
Multiple years 24 29% 2088 59%
Unique no. teachers 84 100% 3536 100%
Total no. with teachers repeating 113 7403
across years
Teacher Prep
16-17 only 39 42% 149 22%
17-18 only 44 48% 160 23%
Both years 9 10% 382 55%
Unique no. teachers 92 100% 691 100%
Total no. with teachers repeating 101 1073

across years

City Teach: Teachers complete an application process to be considered a host teacher. A
teacher must have at least three years of teaching experience in one of the district’s high-needs
schools, commit to hosting a resident for a full academic year, and obtain the approval of their
principal to apply. Additionally, candidates must hold a current license in their subject area and
meet district requirements for student teaching supervisors. They are also expected to have a
certain level of effectiveness, as measured by a district-specific teacher effectiveness measure. In
addition to the application, City Teach program staff members observe and interview prospective

host teachers. The observation and interview—coupled with data on the teacher’s commitment to

12
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student achievement through planning, instruction, classroom management, and evaluation of

self and students—form the basis for host teacher selection.

City Teach places its residents in both public and charter schools in Regional School
District (RSD). Our study includes residents placed with host teachers in both public and charter
schools within the RSD district. RSD provided data on five cohorts of residents serving in
schools between 2013-14 and 2017-18 (Table 1). After excluding cases that are missing data for
either baseline year(s) or the outcome year, the sample includes 113 teachers across the five
cohorts. (Table 2 shows the breakdown by year.) In our sample, most host teachers (71 percent)
serve as a host for a single year, with only 29 percent serving for more than one year. As with
Res Ed, within each year, each host teacher is assigned only one resident and each resident is
assigned to only one host teacher. There are some rare cases where a resident could be assigned
to two host teachers.! In these cases, we use the teacher-resident combination for the teacher with
whom the resident spent most of the year. Since teachers may work with residents in more than
one year, there are 84 unique teachers included in the sample.

Teacher Prep: As mentioned earlier, one major difference between Teacher Prep and the
other residency programs included in our study is that Teacher Prep refers to their host teachers
as “hosts” as opposed to “mentors.” The intentional language reflects Teacher Prep’s belief that
it is difficult to control the pipeline of high-quality host teachers. As such, they seek out teachers
who will host a resident for a year, and Teacher Prep takes responsibility for mentoring the
resident. The selection of host teachers relies heavily on principal recommendation and
willingness on the part of the host teacher to grow their own practice and to share their classroom

with another person. Teacher Prep provides limited training to host teachers. The training is

! According to City Teach, this only happens when there is an extenuating circumstance that leads to a
mid-year change of mentor (e.g., mentor's medical leave, mentor-resident relationship not working, etc.).

13
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focused on the host teacher's role with respect to the resident. Teacher Prep refrains from calling
this “professional development” for the host teacher. This limited training is consistent with the
expectation that the host teachers in this model are not taking on the responsibility of developing
the resident while they are in the classroom. Instead, Teacher Prep assigns residents their own

coaches, as mentioned above, and offers other opportunities for professional enrichment.

We use on data from one of Teacher Prep’s partner CMOs, the Relate Network (Relate).
Relate provided data for the 201617 and 2017-18 cohorts of residents (Table 1). After
excluding cases that are missing data for baseline or outcome years, the sample includes 101
teachers across the two cohorts (Table 2). Most host teachers (90 percent) serve as hosts for a
single year, and only 10 percent serve as a host for both years. Within each year, each host
teacher could be assigned multiple residents (in the overall sample, 11 percent were assigned two
residents while 89 percent were assigned only one [not shown in table]). Likewise, each resident
could be assigned to multiple host teachers (56 percent were assigned to two host teachers,
spending one semester with each, while 43 percent were assigned to only one host teacher over
the entire year [not shown in table]). Since teachers may work with residents in more than one

year, there are 92 unique teachers included in the sample.

METHODOLOGY

Our primary outcome measure is the teacher effectiveness scores (TES), defined below
under “Dependent variable.” We run a multilevel regression model to examine whether the TES
values in the outcome year are significantly different for teachers who host residents compared to
those who do not, after taking into account TES values in prior years (i.e., TES baseline), years

of teaching experience, and teachers’ school characteristics. The model includes a binary

14
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variable indicating whether the teacher serves as a host teacher (1 if host teacher, and 0 if not).
The coefficient on this variable estimates the mean difference between host teachers and

comparison teachers on the outcome measure.

We run the analyses separately by program and by year. For each program and year, the
comparison group includes teachers in the same partner districts/networks who did not work with
a resident in that year. It is possible that working with a resident has an enduring impact on a
teacher’s practice, such that s/he may be a more effective teacher after working with a resident,
even if s/he never again works with a resident. We therefore drop teachers from the dataset in all
years succeeding the year they host a resident, even if they do not host resident in the subsequent

year/s so they are not included in the comparison group.

Statistical model

Our primary multilevel regression model (i.e., specification 1) is as follows:
TESoutcome;;: = ao + Bo Hostj + ¢po TESbaseline;: + Ao TE ;s + a1 (School) s+ fiyear + €;+ €,

where, TESoutcome;j; is the TES for teacher i in school j in year t. Hostjj; is a binary variable that
captures whether teacher i in school j in year t is a host teacher (= 1 if host teacher; O if
comparison teacher). TESbaselinejj; is the baseline TES for teacher i in school j in year t, where
baseline TES is calculated by averaging the scores from all available baseline years. TE;j;
captures number of years of teaching experience for teacher i in school j in year t. (School);;
represents aggregate school-level variables, such as percentage of English Language Learners
(ELLs) and percentage of students with Individualized Education Plans (IEPs), that vary by
school and by year. Variable year represents year fixed effects that we account for in the model

since we have data for multiple years. Finally, &; captures the random error associated with
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teacher i and €; captures the random error associated with school j. We use a mixed effects model
to account for multilevel clustering at the teacher level (since there are multiple scores across
time for each teacher) and school level (as there are multiple teachers from the same school),
which allows us to report correct standard errors for the impact estimates. The model, therefore,
accounts for this clustering so that the constant coefficient is allowed to vary across schools and

teachers.

In addition to our primary model (specification 1), we run two additional models as
checks on the robustness of our findings. First, some host teachers are in the dataset for multiple
years because they host residents for multiple years. It is possible that these teachers are
particularly adept at both teaching and leveraging the skills of their residents, and that their
presence in the dataset multiple times is driving the positive effect. Therefore, in our second
model specification (i.e., specification 2), we only keep host teachers in the sample in the first
year they serve as a host. Otherwise, the model is identical to specification 1. Moreover, since
TES values typically account for the characteristics of the schools in which teachers teach, by
including them in our models, we are essentially adjusting for them twice. Thus, in our third
specification (i.e., specification 3), we continue to control for teacher-level characteristics but

drop school-level characteristics from the model.

Dependent variable

The outcome variable is the TES in the outcome year (i.e., the year of analysis). Across
all of the districts and CMOs included in the study, each teacher receives a TES each academic

year that is considered a measure of his/her performance in that year. Although each program
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defines and measures the TES differently, student performance is always a primary factor in the
TES. Below we discuss how each district or CMO defines its TES.

Res Ed: Charter Prep’s TES is a continuous variable that aligns with five effectiveness
categories (see Table 3). Charter Prep’s TES accounts for student growth (i.e., student growth
percentile using a student growth percentile model) as well as scores based on principal
evaluations, student and family surveys, and teammate surveys. In the years included in this
study, approximately 40 percent of the TES is based on student achievement growth, with 30
percent of student achievement based on growth of each teacher’s students and 10 percent based
on growth in school-wide achievement. (For teachers in non-tested grades and subjects, student
achievement growth is based only on schoolwide growth.) Approximately 40 percent is based on
observed teacher practice, 10 percent on student survey feedback, five percent on parent survey
feedback, and five percent on peer survey feedback. The scores can be converted into an ordinal
variable with five levels: entering; emerging; effective; highly effective; or master. Most teachers

are rated either effective (28.4 percent) or highly effective (62.2 percent).

City Teach: The TES for City Teach is a value-added score (VAS) based on value-added
modeling, a method of teacher evaluation that measures the teacher’s contribution in a given year
by comparing the current test scores of their students to the scores of the same students in
previous school years. The state estimates teacher VAS. RSD provided scores for each teacher
who taught in the RSD district in the years included in the study. The scores are calculated by
assessing the performance of a teacher’s students on the end-of-year, state-mandated
assessments, taking into account the students’ past performance on such assessments. The score,

therefore, captures the degree of growth a teacher’s students exhibited on achievement tests from
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one year to the next. When students outperform their past performance, it raises the teacher’s

score and vice versa.

Teachers who taught students in tested subjects receive a separate VAS effectiveness
score for each subject and for each class they taught. For the purpose of our analysis, we create a
composite VAS score for each teacher for each year, by using a weighted average based on the
number of students the teacher taught in each tested subject and class. For example, if a teacher
taught geometry to 20 students and algebra to 60 students, the calculation gives the algebra score
three times more weight than the geometry score. This approach is consistent with the approach

used by district researchers in their analyses.

Each teacher’s annual value-added composite score was calculated using the value-add
index variable (a standardized continuous variable), which is calculated using the student growth
estimate (produced by the state’s statistical model) divided by its standard error. The values of
the index can be interpreted in terms of effectiveness levels of one to five (an ordinal variable
with which most state educators are familiar). Under this rating scheme, the modal score, with

65.7 percent of teachers sharing this value, is average effectiveness.

Teacher Prep: The TES for Teacher Prep is an “overall performance measure” based on
Relate’s teacher evaluation system, which takes a multi-measure approach that reflects four goals
for all teachers from kindergarten to grade 12. Two of the goals are “outcome” based and are tied
to student performance on assessments; the other two are “effort” based and are tied to classroom
observations and an end-of-year evaluation. An explanation of how the points from each goal are
then used to determine the overall performance calculations is available upon request. The

overall performance value, or what we refer to as the TES, is an ordinal measure of teacher
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performance that can range from one (“working toward high bar”) to three (“exceeding high

bar”) in the treatment years. Nearly two-thirds of teachers receive a “meeting high bar” rating.

Independent variables

Teacher level:

e Host teacher: This is a binary variable capturing whether a teacher is a host teacher in
any given year (1 if host teacher, and O if not). Each program provided a roster indicating
to which teacher(s) each resident had been assigned in each academic year. Using this
roster, we create a binary indicator variable that indicates whether a teacher hosted a
resident in a given year. The coefficient of this variable gives the mean difference
between host teachers and comparison teachers on the outcome measure.

e Baseline TES: For each program, we utilize all available data on teachers’ prior TES
values to estimate an average baseline TES for each treatment year included in our
analysis. Table 3 shows how we define average baseline TES for each program, and the
corresponding outcome year TES for each year, with the latter being our primary
outcome variable.

e Teaching experience (in years): Teacher experience is an indicator of teacher
effectiveness and student performance. Therefore, we control for number of years of

experience in our model, except in the case of City Teach where data are not available.
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Table 3. Academic years included in baseline TES estimates for each cohort, by program.* Source:
Program academic datasets.

11-12 12-13 13-14 14-15 15-16  16-17 17-18

Res Ed
Avg. Baseline TES UVWXYZ VWXYZ WXYZ XYZ YZ Z
Outcome TES u \% w X Y Z
City Teach

Avg. Baseline TES VWXYZ WXYZ XYZ YZ z

Outcome TES \% w X Y z
Teacher Prep

Avg. Baseline TES YZ YZ YZ z

Outcome TES Y z

* Cohorts are indicated by letter.

School level:

e In addition to prior experience, a teacher’s TES might differ by the characteristics of the
schools they serve. We, therefore, control for school-level characteristics including
percentage of students who have IEPSs, percentage of students who are ELLs, percentage
of students who qualify for free or reduced-price lunch or have an economically
disadvantaged status, and percentage of students who are black or Latinx versus white or

Asian.

Descriptive statistics

Table 4 compares characteristics of host teachers to teachers who did not host residents.
For each residency program, we show average characteristics for both groups using the pooled
data for all years. Res Ed host teachers have roughly 1.3 additional years of teaching experience
compared to other teachers; the opposite is true among Teacher Prep host teachers (we do not
have teacher experience data for City Teach). Notably, this is what we would have expected,
given the different host teacher recruitment models used by Res Ed versus Teacher Prep

(described earlier in this report). When we compare the school-level characteristics for the host
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teachers versus other teachers, the host teachers at all three programs seem to serve in schools

with a higher proportion of economically disadvantaged students: the percentages that are

economically disadvantaged and Latinx or black are higher in schools where host teachers serve

and the percentage of white and Asian students is a bit lower. There is not much difference
between the characteristics of schools at which the two groups teach based on school-level

characteristics such as percentage of students with IEPs and ELLSs.

Table 4. Characteristics of host teachers compared to teachers who did not serve as hosts. Source:

Residency and partner district administrative records.

Res Ed City Teach Teacher Prep

Host Other Host Other Host Other
Teacher characteristics
Avg. TES in baseline year/s 3.6 3.2 1.0 0.4 2.2 2.2
Years teaching experience 6.6 5.3 -- -- 34 4.5
School level characteristics
Pct. IEP 1.3 1.3 12.0 114 7.1 6.6
Pct. ELL 22.7 23.8 - - 35.4 314
Pct. Free and reduced-price lunch 80.5 78.3 89.0 79.4 83.0 72.3
Pct. Latinx and black 87.9 84.6 91.8 87.7 94.1 82.7
Pct. white and Asian 9.0 11.6 7.6 11.3 4.4 15.2
N (teachers) 187 1707 113 7290 101 972

Note: -- indicates that program did not provide data for this characteristic.

FINDINGS

Table 5 summarizes the results of the analysis using the three model specifications, as

well as results broken out by year using specification 1. (Appendix A provides detailed

regression results using specification 1.) The second, third, and fourth columns summarize

results on all years of data, using the three different specifications. Subsequent columns of Table

5 present results for each year using specification 1.
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Table 5. Results from regression analyses. Source: Residency and partner district administrative
records.

All Years 12-13  13-14 14-15 15-16 16-17 17-18
Year Spec.1 Spec.2 Spec.3 Spec. 1
Res Ed
Host 3.77 3.77 3.76 3.74 3.64 3.85 3.77 3.87 -
Comparison 3.67 3.66 3.66 3.53 3.56 3.74 3.70 3.80 --
Diff 0.11 0.10 0.10 0.21 0.08 0.11 0.07 0.06 -
Slg’) **kx *kx **k*k **k*k NO NO NO NO _—
N 1894 1855 1855 --
City Teach
Host 0.65 0.83 0.81 - 0.94 1.05 0.18 0.29 0.15
Comparison 0.05 0.05 0.04 - 0.16 0.33 -0.23 -0.25 -0.02
Diff 0.60 0.78 0.78 - 0.78 0.72 0.41 0.54 0.17
Slg’) **kx *kx *k* _— NO **x NO * NO
N 7403 7374 7374 -
Teacher
Prep
Host 2.02 2.01 1.99 - - - - 2.11 1.94
Comparison 2.04 2.04 2.03 -- -- -- -- 2.15 1.95
Diff -0.02 -0.03 -0.03 - - - - -0.04 -0.01
Sig? No No No - - - - No No
N 1073 1064 1064 - - - -

Hkk p<0.01’ *%k p<0.05, * p<0.1

Res Ed: The results for all years using specification 1 indicate that, controlling for
TESpaseline @and other teacher- and school-level characteristics, Res Ed hosts had an average
TESoutcome that was .11 points higher than the average TES of teachers who did not host residents
(3.77 versus 3.67). This difference is statistically significant (p<0.01). Although both groups’
mean TES falls closer to the teacher effectiveness category of “highly effective,” being a Res Ed
host is associated with an increase in one-fifth of the standard deviation (SD) of TESgytcome (the

TESoutcome has a SD of 0.56 and 0.11/0.56 = 0.20) (see Figure 4a).

Figure 1 shows the results from specification 1 visually. The graph groups the TESpaseline

variable into equal-sized bins, and then computes the mean of the TESpaseline Variable and
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TESoutcome Variables within each bin, to create a scatterplot of these data points (Stepner, 2013).
Each dot shows the average TESq,wcome fOr a given level of TESpaseiine fOr Res Ed hosts (in red)
and comparison teachers (in blue). Finally, the plot shows the best linear fit line from a
multivariate regression of the TESgytcome Variable on the TESpaseiine Variable. The graph, therefore,
shows the relationship between teachers’ TESpaseline and their TESqyicome, SO that we have a sense
of host and comparison teachers’ average TES in the outcome year, given their baseline TES. If
host teachers indeed show more growth than comparison teachers, we would expect to see the
red dots higher than the blue dots for most points along the distribution. This would indicate that
host teachers’” TESouicome SCOres were higher than those of the comparison teachers and that the
effect is not attributable to just a few teachers with very high scores. In Figure 1, we see that, in
most cases, the red dots for host teachers are above the blue dots for comparison teachers,

suggesting that the specification 1 results are robust.

As a further robustness check, in specification 2, we only keep Res Ed hosts in the
sample in the first year they served as a host. The results do not change substantially under this
new specification. Finally, in specification 3, we only control for teacher-level characteristics
and drop school-level controls. Our results do not change much from specification 1 and are

almost identical to the results derived from specification 2.

When we conduct the analyses separately by year, there is no significant difference
between the outcome TESquicome fOr Res Ed hosts versus other teachers in any year except for
academic year 2012-13: in this year, being a Res Ed host is associated with an increase in

TESoutcome OF 0.21, and the difference is statistically significant (p<0.01).
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Figure 1. Relationship between teacher effectiveness score (baseline) and
teacher effectiveness score (outcome year) for Res Ed, based on model
specification 1. Source: Residency and partner district administrative records.
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4.0
Teacher effectiveness score
(outcome year)
3.0
® Non-host teacher
20 ® Host teacher
2.0 30 4.0 50

Teacher effectiveness score (baseline)

City Teach: The results for all years using specification 1 indicate that, controlling for
TESpaseline @and other teacher- and school-level characteristics, City Teach hosts had an average
TESoutcome across all years (i.e., value-add composite scores or index) that was 0.60 standard
error units higher than that of non-hosts (0.65 versus 0.05), and the difference is statistically
significant (p<0.01).? Although both groups’ mean composite scores fall within the Level 3 (i.e.,
average) performance level, being a City Teach host is associated with an increase in 0.32 of the

SD of TESoutcome (the outcome TES has a SD of 1.9 and 0.6/1.9 = 0.32) (see Figure 4b).

Figure 2a shows the City Teach results from specification 1 visually. In the graph, we see

more red dots above blue dots than below; although it appears that there are some outliers at the

2VAS index is calculated using the growth estimate produced by the VAS statistical model divided by its
standard error.
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lowest and highest ends of the distribution that could be affecting the mean estimates. To
confirm that they are not biasing the results, we remove all outliers with TESpaseline l€SS than -2
and greater than 7. Our estimates do not change. We show the revised scatter plot in Figure 2b.

In this revised chart, the red host curve is more consistently above the blue curve.

In specification 2, City Teach host teachers outperformed the non-hosts by 0.78 standard
error units, an increase in 0.41 of the SD of TESoytcome (0.78/1.9 = 0.41). In specification 3, the
results do not change much from specification 2. When we conduct the analysis separately by
year, there is a significant difference between the TESouicome fOr City Teach hosts versus other
teachers in academic year 2014-15: in this year, being a City Teach host is associated with an
increase in TESyuicome OF 0.72, and the difference is statistically significant (p<.05). In 2016-17,
being an City Teach host is associated with an increase in TESyutcome Of 0.54 standard error units,

but the difference is only marginally statistically significant (p<.10).

25



ANCILLARY BENEFITS OF RESIDENCY PROGRAMS

Figure 2a. Relationship between teacher effectiveness score (baseline) and teacher
effectiveness score (outcome year) for City Teach, based on model specification 1.
Source: Residency and partner district administrative records.
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Figure 2b. Relationship between teacher effectiveness score (baseline) and teacher
effectiveness score (outcome year) for City Teach, based on model specification 1,
without outliers. Source: Residency and partner district administrative records.
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Teacher Prep: The results for all years using specification 1 indicate that the difference
between host and comparison teachers for all years was small, negative (-.02), and statistically
insignificant. On average, controlling for TESyaseline and school-level characteristics, Teacher
Prep hosts had an average TESqutcome Of 2.02, compared to 2.04 among teachers who did not host
a resident. Although both groups’ mean TES values fall within the second level of overall
teacher performance description, being a Teacher Prep host is associated with a decrease in
approximately one-thirtieth of the SD of TESoutcome (the TESoutcome has a SD of 0.59 so
0.02/0.59=0.03) (see Figure 4c). Figure 3 shows the results from specification 1 visually. In the
graph, it does not seem that any group is doing better than the other, with the red dots sometimes

below the blue dots and sometimes above them.®

The specification 2 and 3 results do not change much from specification 1. When we
conduct the analyses separately by year, there is no significant difference between the TESoutcome

for Teacher Prep hosts versus other teachers in either year.

3 Because the Teacher Prep TES only includes three categories, as a robustness check, we also ran an
ordered logistic regression to examine whether being a Teacher Prep host teacher changes the likelihood
of receiving a higher rating. The results indicate there is no effect. We similarly repeated the analysis
looking at the association between number of months of hosting a resident in the classroom and the
likelihood of receiving a higher rating. Once again, there was no effect. All results are available upon
request.
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Figure 3. Relationship between teacher effectiveness score (baseline) and teacher
effectiveness score (outcome year) for Teacher Prep, based on model specification 1.
Source: Residency and partner district administrative records.
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Figures 4a—4c. Summary of estimated teacher TES/Standard Error in the
year(s) host teachers worked with resident(s), based on specification 1
models. Source: Residency and partner district administrative records.
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DISCUSSION

Based on the results for Res Ed and City Teach, we find evidence that hosting a resident
in the classroom may be associated with higher TES values of teachers, controlling for their
baseline TES, teaching experience, and school-level characteristics. Since the academic
performance of students in a teacher’s classroom is a major factor (and the only factor in the case
of City Teach) contributing to the calculation of a teacher’s TES, higher TES values among host
teachers suggest that hosting a resident in a classroom may be associated with improved student

academic outcomes.

The results for Teacher Prep show no significant difference in the TES values of host
teachers and other teachers. That said, we know that the residency model for Teacher Prep
differs from the model used by the other two programs. Teacher Prep does not emphasize teacher
experience or quality when selecting host teachers. On the other hand, Res Ed and City teach
follow the mentor model and, therefore, have stricter selection criteria for host teachers. Our
descriptive statistics confirm that, consistent with the program model, Res Ed and City Teach are
recruiting better qualified and more experienced teachers based on average TES values and years
of teaching experience. This may have implications for how well host teachers can utilize the

resident in the classroom.

It is possible that more experienced and more effective teachers would be better prepared
to support residents. We tested this by introducing an interaction term between baseline TES and
being a Teacher Prep host, as well as years of teaching experience and being a Teacher Prep

host, but found no evidence of any significant difference in the TES values of host teachers
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based on their baseline and prior teaching experience (these results are not included in this

analysis but are available upon request).

We similarly tested this for the other programs. We did not find an interaction effect in
the case of Res Ed. However, we did find a significant interaction effect between being a City
Teach host and the TESpaseline (We did not have data on teacher experience to introduce
interaction effects for experience and being a City Teach host). This suggests that the effect of
being a City Teach host varies depending on the TESpaseline. HOSts with higher TESpaseline had
significantly higher TESyutcome, Where each unit increase in TESpaseline 1S associated with a 0.36
standard error unit increase in their TESqucome. Thus, it is plausible that stronger host teachers in

this program are better able to translate having a resident in the classroom to improved outcomes.

Furthermore, for Teacher Prep, in any given year, each host teacher could be assigned
multiple residents and each resident could be assigned to multiple host teachers. A majority of
residents in our sample are paired with two host teachers within a year, thus spending on average
one semester with each host teacher. This is in contrast to the other two programs where
residents are typically paired with the same host teacher for an entire year. We therefore explored
whether there is a significant association between length of hosting residents and TES among
host teachers, finding no evidence of such (see results in last column of Table A3 of Appendix

A).

The question of why host teachers at Res Ed and City Teach were able to translate having
a resident in the classroom into higher effectiveness scores remains unanswered. As we alluded
to earlier, there are two, non-mutually exclusive possibilities: having a resident in the classroom

makes a teacher more effective because the training and experience improves their own practice
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or there is something about having a resident in the classroom (e.g., the lower student-teacher
ratio, greater opportunity for student-teacher relationships, etc.) that improves student learning.
Exploring these mechanisms in a comprehensive way is beyond the scope of this study.
However, the longitudinal nature of the dataset allowed us to explore whether the effect of
having a resident in the classroom only exists in the year(s) in which a teacher is hosting a
resident or if it persists after the resident leaves the classroom (i.e., in subsequent years). This
may shed light on whether the effect is being driven by changes in teacher practice, which may
be more permanent or by having an additional person in the classroom. Using a mixed effects
regression model similar to the model we describe above, we examined whether there was an
effect among teachers who had previously hosted a resident. Because of data limitations, we
limited this analysis to the Res Ed and City Teach programs. The results were mixed. For City
Teach, teachers who previously hosted a resident were neither more nor less effective than other
teachers, lending support to the hypothesis that the observed effects are being driven by actually
having a resident in the classroom. Conversely, for Res Ed, teachers who had previously served
as mentors were more effective, even if they no longer had a resident in the classroom. This
would seem to suggest that participating as a host teacher may lead to enduring changes in a
teacher’s practice. (These results are available upon request.) Although the sample sizes are
small, these results are a springboard for further study on the underlying mechanisms of the

effect.
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SUMMARY

The paper provides evidence that, in some settings, there are ancillary benefits of
residency programs. We explore whether hosting a resident in the classroom improves teacher
effectiveness, as measured by TES values. The results for Res Ed and City Teach are consistent
in that we find a significant, positive effect for both programs that share a similar model, where
hosting a resident in the classroom is associated with improvements in TES values of teachers
and hence, improved student learning. We did not find a significant effect of hosting a resident in
the classroom for Teacher Prep. This finding is interesting, and in many ways logical, because
Teacher Prep uses a different program model than Res Ed and City Teach. As described earlier,
Res Ed and City Teach use the “mentor teacher” model, wherein experienced, high performing
teachers are selected to host residents in the classroom. These programs also provide significant
coaching and support to the mentors as they in turn learn to work with, and support the residents.
Teacher Prep, on the other hand, uses the non-mentor model. They select host teachers who are
willing to accommodate a resident. They do not train or coach the host teachers and the host
teachers are not expected to provide significant coaching to the residents. We see this difference
in teacher recruitment reflected in the descriptive data provided in Table 4. Teacher Prep
teachers hosting residents have roughly the same experience and prior effectiveness scores as
Teacher Prep teachers who do not host residents, whereas host teachers at Res Ed and City Teach
are generally more experienced and have higher prior effectiveness scores than the comparison
group. This may have implications for how well host teachers can utilize the resident in the

classroom.

It is possible that more experienced and more effective teachers would be better prepared

to support residents. We tested this by introducing interaction terms between being a host and
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baseline TES, as well as being a host and teaching experience for each program, and found a
significant interaction effect only in the case of City Teach, suggesting that City Teach hosts

with higher baseline TES had significantly higher outcome TES.

It is worth noting that we found no evidence that hosting a resident in a classroom was
associated with lower teacher effectiveness score for host teachers. This is important, given the
demands of accommodating, let alone mentoring, another adult in the classroom. It is plausible
for teachers to be less effective when a resident was in the classroom (through the mechanisms
we discuss earlier). However, we found no evidence of this. Our results indicate that teachers are
either as effective (in the case of Teacher Prep) or more effective (as in the case of City Teach

and Res Ed) when hosting a resident in the classroom.

Moreover, these results say nothing about the programs’ effectiveness at meeting their
primary goals of training future teachers via the residency model. We only find evidence that
Teacher Prep teachers who hosted residents were as effective as teachers who did not host
residents, but this says nothing about the program’s effectiveness at training future teachers.
Likewise, we found some evidence that Res Ed and City Teach teachers are more effective when
they host residents in the classroom, but separate analyses are required to test their effectiveness

at training future teachers.

Moving forward, researchers can build on this work in two primary ways. First, this
research was based on three residency programs working in three school districts. There are clear
opportunities for replication, with the goal of including data from not only from additional
residency programs but also residency programs that may use different models to select host

teachers and train and support both residents and host teachers. Additionally, we cannot yet
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answer the question of why hosting a resident in the classroom may have benefits for teacher
effectiveness and student learning. This paper describes a number of hypotheses, and additional
research should focus on underlying mechanisms. Teacher residency programs will benefit from
a better understanding of the types of teacher characteristics that may mediate the effectiveness
of the teacher-resident partnership; the types of host teacher training and support that yield
effective partnerships; the types of training that maximizes residents’ short-term impact in the
classroom; and the ways in which residency programs can nurture strong relationships between

residents and host teachers.
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APPENDIX A: Residency program regression results from model specification 1. Source: Program
records.
Table Al. City Teach
2013-14 2014-15 2015-16 2016-17 2017-
All years only only only only 18 only
City Teach host 0.60*** 0.78 0.72** 0.41 0.54* 0.17
(0.182) (0.545)  (0.325)  (0.345)  (0.310) (0.238)
TES baseline 0.33***  0.41*%**  0.44***  (0.14*** (0.27*** (.21***
(0.011) (0.020)  (0.020)  (0.038)  (0.022) (0.017)
School level characteristics
% SPED -0.02*** -0.02 -0.01 -0.05***  -0.02 0.01
(0.007) (0.022) (0.012) (0.017)  (0.014) (0.010)
% Free and reduced-price lunch -0.00 -0.02* 0.01** 0.00 0.00 -0.01*
(0.003) (0.009)  (0.004) (0.008)  (0.006) (0.004)
% Latinx and black 0.03* 0.01 0.13* -0.02 -0.16** 0.02
(0.016) (0.103)  (0.081)  (0.066)  (0.067) (0.037)
% white and Asian 0.03* -0.01 0.14* -0.01 -0.13** 0.02
(0.017) (0.109)  (0.086)  (0.072)  (0.062) (0.040)
Academic year (ref: 2013 — 14)
2014 - 15 0.32%** - - - - -
(0.053)
201516 -0.05 - - - - -
(0.076)
2016 — 17 -0.38*** - - - - -
(0.078)
2017 - 18 0.08 - - - - -
(0.064)
Constant -2.74* 0.22 -13.79* 1.74 15.49** -1.86
(1.626)  (10.307) (8.102)  (6.644)  (6.760) (3.603)
Observations 7,403 1,838 1,752 713 1,513 1,587
Number of groups 178 146 139 117 139 139

Standard errors in parentheses
Hkk p<0.01’ *%k p<0.05, * p<0.1
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Table A2. Res Ed

All 2012-13 2013-14 2014-15 2015-16 2016-

years only only only only 17 only

Res Ed host 0.11%**  0.21*** 0.08 0.11 0.07 0.06
(0.037) (0.074)  (0.080)  (0.085)  (0.069) (0.064)
TES baseline 0.50***  0.47***  (0.59***  (Q55*** (QL57*** (53***
(0.024) (0.045)  (0.049) (0.052)  (0.046) (0.044)
Yrs. Teaching experience 0.02** -0.03 -0.00 -0.01 0.03**  0.03***

(0.007) (0.019) (0.015) (0.016) (0.012) (0.011)
Yrs. Teaching experience * Yrs. -
Teaching experience -0.00** 0.00 -0.00 0.00 -0.00**  0.00***

(0.000) (0.001) (0.001) (0.001) (0.000) (0.000)
School level characteristics

% SPED -0.00 -0.01 -0.01 0.06* 0.06** -0.03
(0.009) (0.027)  (0.023)  (0.031) (0.025) (0.019)
% Free and reduced-price lunch -0.00 -0.01** 0.00 0.00 0.00 0.01
(0.002) (0.005)  (0.004)  (0.002)  (0.008) (0.006)
% Latinx and black 0.02** 0.00 0.04***  0,03** 0.02 0.02
(0.007) (0.012) (0.010)  (0.013) (0.016) (0.014)
% white and Asian 0.02** -0.01 0.05***  0.04** 0.03* 0.03*

(0.008) (0.014) (0.012) (0.016)  (0.018) (0.018)
Academic year (ref: 2012 — 13)

2013 - 14 -0.09%* - - -- - -
(0.036)

2014 - 15 0.07* - - - - -
(0.037)

2015 — 16 0.03 - - - - -
(0.037)

2016 — 17 0.13%%x - - - - -
(0.038)

Constant 035  290%* -216**  -1.14 069 077

(0.668)  (1.134)  (0.980)  (1.243)  (1.373) (1.393)

Observations 1,894 228 341 361 463 501
Number of groups 42 33 34 37 39 39
Standard errors in parentheses

*** n<0.01, ** p<0.05, * p<0.1
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2016-17 2017-18
VARIABLES All years Only Only All years
Teacher Prep host -0.02 -0.04 -0.01 -
(0.055) (0.073)  (0.078)
No. months worked as Teacher
Prep host -0.01
(0.010)
TES baseline 0.30***  0.29%**  (0.41***  (.31***
(0.031) (0.035)  (0.050) (0.031)
Teaching experience 0.01 -0.01 0.02* 0.01
(0.008) (0.010)  (0.010) (0.008)
Teaching experience * Teaching
experience -0.00 0.00 -0.00 -0.00
(0.000) (0.000)  (0.000) (0.000)
School level characteristics
% SPED 0.01 -0.02 0.00 0.01
(0.014) (0.022)  (0.021) (0.014)
% Free and reduced-price lunch 0.01 0.01 0.01 0.01
(0.007) (0.010)  (0.011) (0.007)
% Latinx and black 0.03 0.02 0.02 0.02
(0.024) (0.046)  (0.030) (0.024)
% white and Asian 0.04 0.04 0.04 0.04
(0.024) (0.045)  (0.030) (0.024)
Academic year (ref: 2015 — 16)
2016 — 17 -0.19*** - - -0.19***
(0.031) (0.031)
Constant -2.00 -1.51 -2.50 -1.82
(2.277) (4.247)  (2.813) (2.270)
Observations 1,073 531 542 1,060
Number of groups 36 33 36 36

Standard errors in parentheses
*kk p<0.01, *%k p<0.05’ * p<0.1

43



