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Abstract

Roughly half of all newly-certified Texas teachers receive their training from a for-profit
company, and these companies are expanding their operations to other U.S. states. This
paper uses administrative data from Texas to provide the first comprehensive analysis
of the effectiveness of for-profit teacher training programs. Consistent with for-profits’
business model of offering an easier path to a teaching career, we find that the growth
of for-profit programs significantly increased the supply of certified teachers in Texas,
which reduced school districts’ reliance on uncertified teachers. Yet for-profit-trained
teachers have higher turnover rates and slightly lower value-added than teachers from
other certification routes, consistent with concerns about the quality of for-profit pro-
grams. To examine the net impact of these supply and quality mechanisms, we exploit
variation in geographic concentration of for-profit openings and in the grade levels at
which they produce certificates. On net, we find small and statistically insignificant
impacts of for-profit exposure on the achievement of Texas students, suggesting that
the supply benefits were offset by the negative quality effects.
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1 Introduction

U.S. school districts have struggled to hire full-time qualified teachers for decades (Aragon,
2016; Garcia and Weiss, 2019). Teacher shortages can hinder student learning by forcing
school districts to fill vacancies with teachers who have less experience or who are teach-
ing subjects outside their expertise. Teacher shortages have even caused some districts to
implement four day school weeks.!

To combat these shortages, one unique approach is to allow for-profit companies to fulfill
the training portion of teacher certification requirements. In 2001, Texas became the first
state to authorize for-profit educator preparation programs (EPPs), and these programs
quickly grew to dominate the state’s teacher training market. As of 2020, certifications
through for-profit EPPs make up over half of all certifications in Texas (see Figure 1).
Compared to standard and other alternative programs, which are typically affiliated with
universities, for-profit teacher training programs tend to be much shorter in duration and
have lower upfront costs. For these reasons, for-profit programs may make it easier for
individuals to enter the teaching profession.?

However, for-profit teacher training programs are often perceived as offering low-quality
training. For-profit EPPs are frequently criticized by education researchers and the media,
and the State Board for Educator Certification has placed some for-profit programs on
probation for violating state regulations.®> Despite these concerns and a lack of rigorous
empirical evidence on their overall effectiveness, ten states have followed Texas’ lead in
adopting for-profit alternative certification pathways as of 2022.4

This paper provides the first comprehensive analysis of the effectiveness of for-profit
teacher training programs. Specifically, we ask: 1) whether for-profit teacher training pro-

grams have expanded access to the teaching profession; 2) whether there are quality differ-

I “Rural Texas districts struggling to attract teachers are switching to four-day school weeks,” The Tezas
Tribune, July 19, 2022.

2 For-profit EPPs often brand their programs as a fast and easy path into a teaching carrier. For example,
the website of iTeachTexas advertises: “Start your training and be qualified to teach in as few as six weeks.”

3 See, for example, “Too big to fail? Texas’ largest teacher prep program riddled with problems, state
finds,” The Dallas Morning News, April 20, 2022.

4According to Title II data for 2021-22 from the Department of Education these include Arizona, Florida,
Hawaii, Indiana, Louisiana, Massachusetts, Michigan, Nevada, North Carolina, and South Carolina


https://www.texastribune.org/2022/07/19/texas-schools-four-day-weeks/
https://iteach.net/texas-alternative-teacher-certification/
https://www.dallasnews.com/news/education/2022/04/20/too-big-to-fail-texas-largest-teacher-prep-program-riddled-with-problems-state-finds/
https://www.dallasnews.com/news/education/2022/04/20/too-big-to-fail-texas-largest-teacher-prep-program-riddled-with-problems-state-finds/

ences between for-profit-trained and other teachers; and 3) how, on net, these supply and
quality mechanisms impact the achievement of Texas students. We answer these questions
using rich administrative data from Texas, which allows us to track individuals along the
path to teacher certification and employment, and, ultimately, to examine the performance
of their students on standardized achievement tests.

We begin by showing that the growth of for-profit EPPs significantly increased the supply
of certified teachers in Texas. The annual number of newly-certified teachers roughly doubled
in the seven years following the 2001 policy that allowed for-profits to operate. Estimates
from a simple cross-state difference-in-differences model show that for-profit EPPs increased
the number of certified teachers in Texas by roughly 40 percent relative to other states—
an effect that persisted up through 2019. This increase in the supply of certified teachers
did not impact the number of employed teachers, but it did lead to a sharp decline in the
fraction of teachers who were uncertified. Further, teachers who went through a for-profit
EPP are more likely to be male and Black than teachers from the standard certification
route. For-profit-trained teachers are also more diverse in terms of their college majors.

We next show that for-profit-trained teachers have higher turnover rates and slightly lower
value added than standard teachers, but they are significantly better on both of these metrics
than uncertified teachers. Specifically, for-profit-trained teachers are 10 percentage points
more likely to leave the profession within five years than standard-trained teachers. Further,
for-profit-trained teachers’ value added for math and English language arts (ELA) tests
scores is 0.01-0.03 standard deviations (SDs) lower than teachers from other certification
routes. Put together, this suggests that for-profit-trained teachers are of a slightly lower
quality than standard-trained teachers and are less committed to the profession. However,
teachers who begin their careers without any certification have much higher turnover rates
than for-profit-trained teachers, and their value added is up 0.08 SDs lower in math.

Our final analysis examines the net implications of these supply and quality effects for
student achievement. While the supply results suggest that the growth of for-profit EPPs
may have benefited Texas students by reducing school districts’ reliance on uncertified teach-
ers, our quality results imply these benefits may be offset by the fact that for-profit-trained

teachers are slightly less effective than teachers from other certification routes. To examine



the net impacts of these mechanisms, we exploit variation in the timing and geographic con-
centration of for-profit openings in a difference-in-differences analysis. To address concerns
about endogeneity in the location choices of for-profit EPPs, we also use a triple-difference
specification that exploits the fact that for-profit-trained teachers were more likely to earn
certificates and teach at higher grade levels.

We find that, on net, the growth of for-profit EPPs neither reduced nor increased the
achievement of Texas students. We first corroborate our empirical strategies by showing that
school districts that are located near the headquarters of for-profit EPPs were more likely
to hire for-profit-trained teachers, and that these effects are larger at higher grade levels.
Next, we show that greater exposure to for-profit EPPs reduced the fraction of teachers
who were uncertified, but it also led to a decrease in average years of teaching experience,
consistent with higher turnover rates for for-profit-trained teachers. Our main result is small
and statistically insignificant impacts of for-profit exposure on students’ performance on
grade 3-8 math and ELA exams. These null effects are robust to a variety of specifications
and to the inclusion of controls for student demographics and lagged achievement. Overall,
these findings suggest that supply side benefits of for-profit EPPs were offset by negative
impacts on teacher quality. This suggests that Texas’ policy of allowing for-profit companies
to train teachers was, on net, a wash as measured by student achievement.

Our paper presents novel estimates of the net effect of alternative certification, specifically
for-profit provided training, on student outcomes accounting for both changes to supply and
quality of the teaching workforce. Previous research has estimated the effects of certification
status and license exams on student achievement (Aaronson et al., 2007; Kane et al., 2008a;
Clotfelter et al., 2007; Goldhaber, 2007; Clotfelter et al., 2010; Chingos and Peterson, 2011;
Shuls and Trivitt, 2015; Hendricks, 2016; Goldhaber et al., 2017). This line of work finds
a small difference between the average value-added between standard-trained teachers and
alternatively-trained or uncertified teachers (Aaronson et al., 2007; Kane et al., 2008a; Clot-
felter et al., 2007, 2010). Many papers also find that there is a modest relationship between
license exam scores and student achievement (Goldhaber, 2007; Clotfelter et al., 2010; Chin-
gos and Peterson, 2011; Shuls and Trivitt, 2015; Hendricks, 2016; Goldhaber et al., 2017).

This body of work concludes the differences across certification status and type are modest



in relation to the variation of teaching ability within certification type. Our findings on
teacher quality are similar to the findings in this literature.

However, existing research does not fully address how the option of alternative certi-
fication affects the overall supply of teachers. We consider how creating a new pathway
to certification affects the supply of teachers, an outcome not considered in these papers.
Understanding supply effects is crucial, as increased supply can alleviate student-teacher
ratios, improve certification alignment, and mitigate teacher shortages. These effects could
potentially lead to positive outcomes for students even if for-profit-trained teachers are lower
quality. In fact, we find the introduction of a for-profit training program has no overall harm
on students in nearby schools despite the suggestion that they should on average be worse
off.

Our work is also related to a burgeoning literature on teacher licensing that seeks to
understand how certification acts as a screening device to the teaching profession (Angrist
and Guryan, 2008; Larsen et al., 2020; Law et al., 2023; Orellana and Winters, 2023; Chung
and Zou, 2024). The general findings from this literature indicate that increased difficulty
of becoming certified or failing a license exam lowers the probability an individual chooses
to become a teacher.

We explore how lowering the certification burden—without altering the difficulty of li-
cense exams—affects not only the decision to enter the profession, particularly for career-
changers, but also the resultant outcomes for students. Prior work is limited in its ability to
examine this latter question comprehensively. For example, some papers only have the col-
lege selectivity of newly hired teachers which is only weakly related to student achievement
(Angrist and Guryan, 2008; Larsen et al., 2020). We add to this literature by considering
both supply and quality effects jointly and by having improved measures of student achieve-
ment, including value-added of teachers and test scores of the students who are most affected
by the certification changes.

Finally, we contribute to research on teacher labor supply and teacher quality. This
includes work on teacher value-added (e.g., Rockoff, 2004; Rivkin et al., 2005; Kane and
Staiger, 2008; Chetty et al., 2014b; Jackson, 2018), factors that affect the supply of teachers
(e.g., Hoxby and Leigh, 2004; Bacolod, 2007; Nagler et al., 2020; Deneault, 2023), and policies



to recruit and retain high-quality teachers (e.g., Guarino et al., 2006; Monk, 2007; Jackson
et al., 2014; Rothstein, 2015; Neilson et al., 2019). Our contribution relative to this work is
to examine the supply and quality effects of teacher certification requirements, which are an

important and policy-relevant factor.

2 Texas Teacher Certification and Policy Background

Becoming a teacher in a public school in Texas requires individuals hold at minimum a
bachelor’s degree and be certified.” Like many other states, the certification process in
Texas requires that individuals complete an educator preparation program (EPP), which
offers training on effective teaching practices, and pass license exams, specifically a Pedagogy
and Professional Responsibilities (PPR) exam and a content-specific exam.

In what we refer to as a standard certification route, prospective teachers work towards
their bachelor’s degree while also fulfilling the EPP training requirements affiliated with their
university (Agency, 2022a). Students typically complete an unpaid student teaching require-
ment as part of their coursework. Depending on their program, they may take their PPR
or content-specific exams during college or immediately after graduating college. This route
is typically for individuals who know they want to become teachers as they are completing
college.

Difficulties finding enough standard-trained teachers and pressure from No Child Left
Behind laws for highly qualified teachers motivated Texas to create alternative pathways
to certification, especially for individuals who were interested in making career changes. In
2001, Texas reduced the requirements for approval of new EPPs (Guthery and Bailes, 2023).
This change ushered in several alternative pathways to certification (Guthery and Bailes,
2023). These alternative certification routes include entities that are both affiliated with
universities or colleges (such as post-baccalaureate programs) but also those unaffiliated
with institutions of higher education such as non-profits (such as local school districts) and

for-profits.

5See sections TEC§21.003 and TEC§21.044. Since 2008, Texas also requires fingerprinting and background
checks for the full certification (Agency, 2022d). See Appendix B for more details.



Because they have already completed their bachelor’s degrees, individuals becoming cer-
tified through the alternative routes typically complete EPP coursework alongside a paid
internship, as the instructor of record (Agency, 2022b). Alternative certification programs
emphasize that their enrollees get paid for teaching and typically offer at least some of the
EPP coursework online.

These features, among others, have made alternative certification pathways appealing to
prospective teachers in Texas. Panel A of Figure 1 illustrates that the share of for-profit
certified teachers quickly outpaced the share of other alternatively certified teachers and are
the most common certification route for Texas teachers as of 2015. As evidence that there is
an overall increase in the total number of certifications, Panel B of Figure 1 plots the total
number of certifications by route. Starting in 2001, there is a large increase in the total
number of certifications granted, and the increase in certifications is driven by alternative
certifications, particularly for-profits in recent years.

There are, however, instances when uncertified teachers fill classrooms despite the certi-
fication requirement. Specifically, school districts can gain approval to issue a school district
teaching permit from the Commissioner of Education (Templeton et al., 2022).5 With state
approval via this permit, school districts are legally allowed to hire a teacher who is not cer-

tified but who the district feels is nevertheless qualified to teach (Templeton et al., 2022).7

3 Data

We use administrative datasets from Texas Education Agency (TEA), Texas Higher Ed-
ucation Coordinating Board (THECB), and Texas State Board for Educator Certification
(SBEC) to construct two main samples: teacher characteristics sample and student achieve-

ment sample. We additionally use nationally representative datasets.

6TEC§21.055 for legal code. It also stipulates that permit holders need to have a bachelor’s degree.
"There are also instances where a school district may hire an uncertified teacher and not get the appro-
priate approvals (Templeton et al., 2022).



3.1 Texas administrative data

Defining for-profit treatment: The SBEC maintains comprehensive records of teacher
certifications and license exams since 1995.8 We create four categories of EPP type: standard,
for-profit, other alternative, and out-of-state.” To define for-profit openings at the county-
level, we use the first year in which there was a for-profit certification in a given county as
our treatment year, if applicable. In cases where multiple for-profit EPP openings occur
within a county during our sample period, we select the first as the representative opening.

Appendix Table Al presents the opening of for-profit education preparation programs
(EPPs) over time, all occurring between 2001 and 2011. While these programs are primar-
ily located in major metropolitan areas, they are not exclusively confined to them. The
four largest metro areas in Texas—Dallas (Dallas, Denton, and Tarrant counties), Houston
(Harris County), San Antonio (Bexar County), and Austin (Bell and Travis counties)—each
gained at least one for-profit EPP. Additionally, several for-profit programs are situated in
southern Texas near the U.S.-Mexico border, including in Cameron, El Paso, Hidalgo, and
Webb counties. Since their inception, the largest for-profit EPP has been A+ Texas Teach-
ers (now known as Texas Teachers of Tomorrow), followed by iteach Texas and Education

Career Alternatives.

Teacher panel: We create a teacher-level panel dataset for use in both of our main samples.
Specifically, we start with course schedule data from the TEA. For teachers in this dataset,
we observe the full-time-equivalent (FTE)'Y for each course taught and the corresponding
subject, grade-level, and student population of the class (regular, special education, etc)
from academic years 1995-2019.

Using a unique personal identifier, we connect teachers’ course schedules to their initial
certification records available from 1995 to 2019. This contains their EPP route and the

year they were first certified. We define certification status by year. A person is certified,

8The SBEC also has data pre-1995, but it may not be comprehensive. The SBEC was established in 1995
(Templeton et al., 2020a).

9We verify our definitions for for-profit using King and Yin (2022) as a cross-reference.

10T his is the percentage of full-time a person works for a given class. For example, a full-time person who
spends half of their time teaching a class would receive a .5 or 50 percent for that class. All their classes
would sum to 1, because they are full-time.



with associated EPP route, if their first certification was effective by Nov. 1st of the school
year in which they are teaching and any year thereafter. Most teachers are certified in their
first year and consequently are always certified in our panel. Given that school districts can
acquire a permit (see Section 2), some teachers may not be certified during the academic year
in which they teach. We refer to this as being uncertified in a given year or not-yet-certified.
About half of these teachers ultimately obtain certification at some point in their teaching
career. Some teachers never become certified, which we refer to as uncertified.

There may be some measurement error in defining whether a teacher is certified in a
given year. Since the SBEC was established in 1995, it should include a representative set
of certifications valid from that year onward. However, individuals who were certified before
1995 might have valid certifications that are not recorded in this file. This could lead to an
overcount of uncertified teachers in the early years of our sample (mid-1990s to early 2000s).
We are also able to ascertain whether educators are teaching subjects and grades for which
they are certified. We refer to this as certification alignment.

We connect these teachers to other employment data containing information on their
experience, tenure (length of time at a specific school), demographics, and salary.!! For a
subset of teachers who also attended Texas public schools prior to becoming educators, we
also observe their 8th grade math and ELA standardized exams. We can also identify the
college majors of teachers who obtained their bachelor’s degrees from Texas public colleges
or universities. Finally, for a subset of teachers, we calculate value-added at the teacher-year,
described below.

We use this panel data set in both of our main samples. Specifically, the teacher char-
acteristics sample includes all teachers who were actively teaching between 2012-2019. We
constrain this sample to these years so that we can have a better representation of value-
added and other characteristics, such as such as 8th grade test scores and college major.
Our student achievement sample collapses the teacher panel to the district-county-grade-

year-level to merge with other datasets described in this section.

1We use experience-level defined by TEA. This variable has some measurement error. For samples in
which we use descriptives only, we reduce our sample to leave only teachers for which we are sure of their
start year and experience.



Student outcomes: We have student test-score data from 1995-2019 that includes demo-
graphic information on students including race/ethnicity, economic disadvantage, partici-
pation in special education or gifted programs, and at risk status.!? We standardized test
scores by subject-year for math and English language arts (ELA) subjects and for grades
3-8.

We use the TEA-defined county associated with each district as our geographical area for
teachers and students. For our student achievement sample, we collapse the average student
standardized test score to the county-year level. We additionally use standardized exams in

the calculation of value-added for students years 2012-2019.

School and district: We restrict our analysis to Independent School Districts (ISDs) to
focus on a stable set of schools during the period of for-profit EPP growth. The restriction
to ISDs excludes charter districts, which comprise roughly 6 percent of total public school
enrollment in the 2018-2019 academic year. Many Texas charter schools began operating
after for-profit EPPs had already entered the market, and charters also have more flexibility

in hiring teachers that do not meet the state certification requirements.

3.2 Calculating value-added

Using data on more than 4 million students in grades 3-8 in math and ELA subjects, we
link students and teachers via a classroom ID available for academic years 2012-2019. To
obtain an estimate of the differences between certification pathways on student achievement,

we estimate the following equation separately for each subject sub (math or ELA):

f;jllggst = OélAftu_bl + OéQA;tiulb + ’}/Xlt =+ )\Ckgst + Vgt + CSst + CertTypejt + Eikgst (1)
where Aff,fgst is student i’s standardized math or ELA score in year t, grade g, classroom k,
and taught by teacher j in school 5. Student i’s A3**, and A;;*“’ represent lagged standardized

math and ELA scores and their squares and cubes, and X;; are student characteristics

(economic disadvantage, ethnicity/race, sex, whether they are in special education, whether

12This covers data during the TAAS, TAKS, and STAAR testing regimes.



they are at risk, and whether they are gifted).!® Classroom characteristics, Cys, and school
characteristics, Sy, include the mean individual characteristics, mean lagged standardized
test scores in math and ELA and their squares and cubes for all students in classroom k and
school s, respectively. We interact all student, class, and school-level controls with grade-level
to allow for differences in effect across grades (Chetty et al., 2014a). To control for grade-
year specific factors affecting all students, we include v,. The dummies for certification

type, CertType,, estimate student achievement gains relative to standard-trained teachers.

jt s
Specifically we include dummies for whether a person is first certified through a for-profit,
other alternative, out-of-state, or was not certified in the current year t. Certificaiton status
can change over time in the case that the teacher was uncertified and then became certified.
In some models we explore alternative controls such as grade-school-year FEs or additionally
control for experience-level of the teacher in a given year (Kane et al., 2008b). Finally, we
cluster standard errors at the school-level.

To get teacher-year estimates of value-added, we make slight modifications. First we

estimate equation 1 but replace CertType;, dummies with a fixed effect at the teacher-level,

;. Then we perform the following separately for each subject:

1. Obtain residuals by taking the difference between the student test score and the esti-
mates from the previous regression with all controls except the teacher dummy:
air = Ay — [ A + G A" + A Xt + AChgat + Vgt + (Sst]

2. Then average the residuals among teacher j’s students at the teacher-year:

A = Mean[a;|i € {i: j(i,t) = j}|

Aj; is our estimate of teacher-year value-added. It is essentially the classroom-year resid-
ual where 3 is estimated using within teacher variation. This follows Chetty et al. (2014a)
by accounting for non-random sorting of students across teachers and its effect on the es-
timation of student, class, and school characteristics. We differ from Chetty et al. (2014a)
by not completing their final step which calculates each f_ljt as a function of other years’

estimates (drift). We deviate because we prefer to have an estimate for teachers with only

13We also include fixed-effects for student population type defined at the classroom-level interacted with
grade.
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one year of teaching. In practice, the estimates on value-added between the two approaches

are highly correlated. See Table A3 for summary statistics.

3.3 National Data

In some analyses, we compare Texas to other U.S. states using a variety of state-level public
data sources. Data from the Department of Education’s Title II reports provide counts of the
number of teacher preparation program completers and the number of initial certifications
by state and year. Information on the number of employed teachers comes from the Digest
of Education Statistics, which is produced by the National Center for Education Statis-
tics (NCES). We also use state-level estimates from the NCES’ Schools and Staffing Survey
(SASS) and National Teacher and Principal Survey (NTPS) to measure teacher demographic
characteristics, subjective measures of teacher preparation, and schools’ assessment of the
difficulty in filling teacher vacancies. Lastly, we use state average test scores from the Na-
tional Assessment of Educational Progress (NAEP) to measure student achievement in math

and English language arts.

4 Teacher supply

4.1 Empirical strategies

We begin our empirical analysis by examining how the growth of for-profit EPPs impacted
the supply of teachers in Texas. This analysis uses two empirical approaches. Our first
approach simply describes long-term trends in outcomes related to teacher supply. The
landscape of Texas teacher preparation changed dramatically over the past several decades,
with the for-profit share of initial teacher certifications growing from zero percent in 2000
to nearly 50 percent by 2019 (Figure 1, Panel A). It is important to document how this
dramatic growth in for-profit EPPs relates to other long-term trends in teacher supply.
Our second empirical approach compares changes in teacher supply outcomes in Texas
to those in other U.S. states using the national datasets described in Section 3.3. Texas is an

outlier in its use of for-profit EPPs, making other states reasonable controls. King and Yin
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(2022) report that the for-profit share of total enrollment in teacher preparation programs
was 63.9 percent in Texas for the 2018-2019 academic year. By contrast, the for-profit shares
of total enrollment ranged from 1.0 percent (Massachusetts) to 9.9 percent (Louisiana) in
the ten other states that allowed for-profit programs to operate in this year, and 39 states
had no for-profit programs.

We exploit this cross-state variation using a simple difference-in-differences (DiD) speci-

fication:

Vi =7 + 7+ B[Texas, x Post2001,] + e, @

where Y}, is a teacher supply outcome measured in state s and year t. The variable of
interest is the interaction between an indicator for Texas (Texas,) and an indicator for years
in or after 2001 (Post2001;), which is the year when Texas first allowed for-profit EPPs to
operate. We include state and year fixed effects (v; and «;) and cluster standard errors at
the state level. We weight observations by population size using the U.S. Census’ intercensal
estimates of the number of 18-65 year olds in each state and year. Our sample includes
outcomes measured from the 1990s up through 2019, with the range depending on the years
in which each outcome is available. Thus the coefficient of interest, [, indicates how teacher
supply outcomes changed in Texas between the pre- and post-2001 periods relative to the
average change over the same period in other U.S. states.!4

We complement our DiD regressions with synthetic control estimates following Abadie
et al. (2010). For each outcome variable, we estimate synthetic control weights to match
the pre-2001 levels of the outcome in Texas for each year of available data. We also follow
Abadie et al. (2010) in performing permutation inference by computing placebo synthetic
control estimates for each U.S. state. We report permutation p values that indicate where
Texas’ synthetic control coefficient falls in the distribution of placebo estimates. Although
Texas was an outlier in its use of for-profit EPPs, many other state and local policies may

have impacted the supply of teachers over the 204 years of our analysis.'® Thus we view

14Tn many of our national datasets, the only pre-2001 year in which data is available is 2000. For each
outcome, we restrict to states for which the outcome is measured in all years of the data. See Appendix
Table XX for details.

15For example, New York City created an alternative certification program called Teaching Fellows in 2000
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the permutation inference as overly conservative in the sense that the average state may be
a good counterfactual for Texas even if Texas is not the only outlier in the distribution of

outcomes across states.

4.2 Effects on the quantity of teachers

As indication that for-profit EPPs increased the supply of teachers in Texas, the total number
of newly-certified teachers increased dramatically following the 2001 policy that allowed for-
profits to operate. Panel B of Figure 1 shows that the total number of initial teacher
certifications—i.e., individuals who received their first teaching certificate—increased from
roughly 12,000 in 2000 to nearly 27,000 by 2007. In the first few years after the policy change,
the growth in initial certifications was driven primarily by other alternative programs, but
for-profit EPPs grew rapidly over the 2000s and comprised a majority of the alternative
certification market by the end of the decade.'® By the end of the 2010s, the annual counts
of newly-certified teachers from standard and other alternative programs were similar or
slightly below their 2000 levels, but the overall number of certifications was significantly
higher than in 2000 due to for-profit EPPs producing roughly 10,000 newly-certified teachers
per year.

The number of potential teachers, measured by initial certifications, also increased sig-
nificantly in Texas relative to other states over this two decade period. Panel A of Table 1
shows DiD estimates for the number of potential teachers per 10,000 residents using Title
IT data from the Department of Education. Estimates from our DiD specification (2) show
that the number of EPP completers in Texas increased by 3.8 people per 10,000 residents
relative to other states (column D). Our synthetic control specification gives a similar esti-
mate of 4.02 EPP completers per 10,000 residents (column F). These coefficients represent
a roughly 40 percent increase relative to the value of 9.49 EPP completers per 10,000 Texas
residents in 2000 (column C). The increase in EPP completers was driven entirely by al-

ternative programs (second row of Panel A), and we find a similar impact on the number

that grew to represent a sizable share of the teacher certification market (Kane et al., 2008b).

160ther alternative programs are mostly run by colleges and independent schools districts (see Section
2). These institutions likely had an initial advantage in supplying the market because they could build on
existing certification programs.
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of initial certifications per capita (third row of Panel A). These estimates are statistically
significant at p < 0.01 in our DiD specification, but they are mostly insignificant using per-
mutation inference (column G). Figure 2 shows these results graphically by plotting trends
in total EPP completers (Panel A) and alternative EPP completers (Panel B) for Texas and
other states. In particular, Panel A shows that the number of EPP completers per capita
in Texas was similar to that in other states in 2000, but it grew rapidly during the 2000s
and remained roughly 40 percent higher throughout the 2010s. This matches the aggregate
trends in initial certifications from Panel B of Figure 1.

Although these results suggest that for-profit EPPs helped to boost the supply of cer-
tified teachers in Texas, this did not increase the number of employed teachers. Panel B
of Table 1 shows DiD and synthetic control estimates for the number of full-time teachers
and the student /teacher ratio using data from the NCES’ Digest of Education statistics and
SASS/NTPS surveys. Estimates for the number of full-time teachers per 10,000 residents
estimates are small relative to pre-policy level of 208.7, and they are not statistically signif-
icant in either specification. We also find no effect on the number of full-time teachers per
school. If anything, our estimates suggest that the student/teacher ratio increased slightly
in Texas relative to other states. Panel C of Figure 2 shows that there are no significant
deviations between Texas and other states in the number of full-time teachers per capita.
Panel D of Figure 2 shows that the student/teacher ratio fell slightly in other states between
2000 and 2018, while there was little change in this aggregate ratio in Texas.”

While the growth of for-profits did not impact the quantity of employed teachers, survey
data from the SASS/NTPS suggest that for-profits made it significantly easier for Texas
schools to fill teaching vacancies. In Panel C of Table 1, our outcome variables are the
proportion of schools reporting that it was very difficult or that they were unable to fill
vacancies in five teaching areas: elementary, math, English, English as a Second Language
(ESL), and special education. In 2000, a large fraction of Texas schools reported difficult

hiring in these areas, especially in math (41 percent), ESL (50 percent), and special education

1"The slight relative increase in Texas’ student/teacher ratio may be driven by demographic trends that
have reduced the average age of the Texas population relative to other states. Appendix Figure XX shows
the average student/teacher ratio in Texas using ERC data; the pattern of results matches that using the
SASS/NTPS data from Panel D of Figure 2.
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(35 percent). Our DiD estimates in column (D) suggest that the growth of for-profits made
it easier for schools to fill vacancies, with sizable and statistically significant coefficients in
all five areas ranging from —3pp to —18pp. (See also Panel E of Figure 2.) Our synthetic
control estimates are mostly similar in magnitude (column F), though they are statistically
insignificant using permutation inference (column G).

Our finding that for-profits increased the supply of certified teachers but not the number
of employed teachers is consistent with anecdotal evidence on how school districts address
teaching shortages. A 2004 report by the Texas SBEC states that “very few teaching posi-
tions have ever been found to be left unfilled” because “[d]istricts simply cannot and do not
leave classes of students without teachers” (Herbert and Ramsay, 2004). Instead, the SBEC
report notes that schools use a variety of approaches to fill hard-to-staff positions, including
reassigning teachers to subjects in which they have not been trained.!®

Consistent with this anecdotal evidence, the number of uncertified teachers in Texas ISDs
declined dramatically as the for-profit presence in the teacher certification market grew. We
define uncertified teachers as individuals who do not appear with any certificate in the SBEC
data by November 1st of the year in which they appear as a teacher in the TEA data. Figure
3 shows that the share of all teachers in Texas ISDs who were uncertified declined from above
25 percent in 2000 to around two percent by 2010 (solid line). Among first-year teachers,
the uncertified share fell from around 50 percent in the early 2000s to around 6 percent by
2010 (dashed line).! These long-term trends suggest that the primary benefit of for-profit
EPPs may have been to reduce districts’ reliance on uncertified teachers, as we investigate

further in Section 6.

B0Our results are also consistent with other research that finds that policies that impact teacher supply
affect the number of licensed teachers but not student/teacher ratios (e.g., Kraft et al., 2020).

19Using SASS/NTPS survey data, we find that the share of teachers who report that they are not currently
certified in their state fell by 1-2pp in Texas relative to other states depending on the specification (second
row of Panel D in Table 1). Yet the share of teachers who report that they are not certified in 2000 is
significantly lower in the SASS data (eight percent) than in the SBEC administrative data (26 percent).
Our estimates of the uncertified share in the early years of our data may be somewhat inflated due to the
exclusion of old certifications in the SBEC administrative data. For example, our estimates are higher than
a report from the Charles A. Dana Center at the University of Texas, which found that 20 percent of Texas
students were in classes with uncertified teachers in the 1996-1997 academic year (Abilene Reporter-News,
1999).
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4.3 Characteristics of new teachers

What types of people were attracted to the teaching profession by the creation of a for-profit
certification route? To answer this question, Table 2 displays summary statistics for first-
year teachers in Texas public schools during 2012-2019.2° For reference, column (A) shows
averages for all individuals who graduated with a bachelor’s degree in 2012-2019 from a
Texas university in our data. Column (B) displays statistics for all first-year teachers during
these years. Columns (C)—(E) present statistics separately based on individuals’ certification
route: standard, for-profit, and other alternative programs.

Teachers who attended a for-profit EPP are more likely to be male and non-white than
teachers with a standard certification. Panel A of Table 2 shows that 33 percent of first-
year teachers for for-profit EPPs were male as compared with 17 percent of teachers from
standard EPPs. for-profit-trained teachers were also 8pp less likely to be white (53 percent
vs. 61 percent), which is driven by a 12pp higher proportion of teachers who are Black (17
percent vs. 5 percent). Consistent with these descriptive statistics, Panel D of Table 1 shows
that the proportion of male teachers increased by 2—4pp in Texas relative to other states in
our DiD and synthetic control specifications. These specifications also show that the fraction
of teachers who are racial/ethnic minorities increased by 4-5pp in Texas relative to other
states.!

While for-profit-trained teachers are more racially diverse than standard teachers, indi-
viduals from the two certification routes have similar levels of academic achievement. Panel
A of Table 2 shows that for-profit-trained teachers scored 0.57 SDs above the mean on 8th
grade math exams, and 0.61 SDs above the mean on 8th grade ELA. This is comparable
to the average achievement of teachers with standard certificates (column C) and to the
achievement of the average college graduate in Texas (column A). Notably, teachers from
other alternative programs scored roughly 0.12 SDs higher than for-profit-trained teachers
on 8th grade math and ELA exams (column E).

20We define first-year teachers as individuals who have zero years of teaching experience and who do not
appear in the data as a teacher in any prior year.

21Some of the growth of non-white teachers in Texas is likely to be driven by demographic and immigration
trends, but Panel D of Table 1 shows that the increase in racial/ethnic minorities in Texas relative to other
states was larger in the teaching population than it was in the student population.
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for-profit-trained teachers are also much more diverse than standard teachers in terms
of their college majors. Panel B of Table 2 shows that 85 percent of teachers with standard
certifications come from two major categories: Interdisciplinary (69 percent) and Humanities
(16 percent).??> By contrast, only 34 percent of for-profit-trained teachers have degrees in
these two major categories. Teachers from for-profit EPPs are much more likely to have
degrees in Business, Communication, Social Sciences, and STEM, and thus they are more
representative of the statewide distribution of college majors.

Lastly, teachers from for-profit EPPs are more likely to be employed at middle and high
schools than standard teachers. Panel C of Table 2 shows that 53 percent of standard teachers
teach grades K—5 as compared with 28 percent of for-profit-trained teachers. Teachers from
for-profit EPPs are 8pp more likely to teach grades 6-8 and 17pp more likely to teach grades
9-12. For-profit and standard teachers do not different significantly in the subjects they
teach (Panel D of Table 2), with the exception that for-profit-trained teachers are more
likely to teach career and technical education classes (7 percent vs. 2 percent).

Notably, our 2012-2019 sample of first-year teachers includes nearly 10,000 individuals
without a teaching certificate, and these teachers tend to have significantly lower academic
achievement. Column (F) of Table 2 shows statistics for individuals who did not have any
teaching certification by November 1st of their first year of teaching. Uncertified teachers are
similar to for-profit-trained teachers in terms of demographic and college major composition,
but uncertified teachers scored approximately 0.3 SDs lower on eighth grade math and ELA
exams (Panel A). Uncertified teachers also 14pp more likely to be teaching high school than
for-profit-trained teachers (Panel C).

The descriptive statistics from Table 2 raise questions about how standard, for-profit, and
uncertified teachers vary in their teaching quality. Although for-profit and standard teachers
had similar levels of average achievement at younger ages, there are significant concerns about
the quality of training in for-profit programs. Panel E of Table 1 shows that the fraction
of teachers with any student teaching experience declined by 10-12pp in Texas relative to

other states, consistent with the limited-training business model of for-profits (first row of

22Both education majors and other majors that lead to teacher certification are often classified as Inter-
disciplinary by two-digit Classification of Instructional Programs (CIP) codes.
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Panel E). Yet we find mixed evidence on how the growth of for-profit EPPs impacted the
preparation of Texas teachers using self-reported measures from the SASS/NTPS surveys.
We find mostly positive effects on five subjective measures of teacher preparation in our DiD
specification (column D), but negative impacts in our synthetic control specification (column
F). (See also Panel F of Figure 2.) We explore the relationship between certification route

and teaching quality more comprehensively in the next section.

5 Teacher quality

5.1 Turnover

Alternative certification routes often target individuals transitioning from other careers,
which may attract individuals who are more mobile compared to those who initially chose
teaching as a career. To explore this, we examine how turnover rates differ across training
pathways. Figure 4 shows the average full-time equivalent for teachers who still work in any
public school in Texas each year after their first, categorized by certification pathway. A
teacher who leaves our sample has a zero for their full-time equivalent in that year and years
following. We use the EPP of their first certification to categorize teachers, and we define
the uncertified category as teachers who were not certified in their first year. This restricts
movement across EPP types due to changes in certification status.

In general, we find that standard-certified teachers are more likely than any other type
of teacher to be working in a Texas public school through the first five years of their career.
For-profit and other alternatively certified teachers are less likely to stay in the profession,
relatively, but they are nearly identical to each other. However, certified teachers, regardless
of certification pathway, are all much more likely to likely to stay in the profession than
teachers who were not certified in their first year of teaching. By year five, more than half of
certified teachers are still in the classroom but less than 40 percent of teachers not certified
in their first year are. Interestingly teachers uncertified in their first year are also less likely
to be working full-time.

Figure 4 does not account for differential sorting of teachers across schools and subjects,
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which could influence turnover rates. To address this, Table 3 presents turnover by certifi-
cation pathway conditional on several additional variables including teachers’ first district
and school, the first grade-level and subject they taught, and other demographic variables
including race/ethnicity, sex, and their 8th grade test scores when available. School or sub-
ject matter is an endogenous choice that could be related to turnover, so these regressions
are descriptive and not causal.

Table 3 shows that while these factors do matter, they explain little of the overall turnover
patterns across training type and certification status. The point estimate on the turnover
in experience year five for other alternatively-trained and for-profit-trained teachers relative
to standard-trained teachers is nearly identical across all empirical models which control for
varying factors (10 percentage points lower relative to standard). The difference is slightly
more attenuated for specifications with additional controls for teachers who were not certified
in their first year. While the type of school and the grade-levels or subjects taught in the
first year account for some variation in turnover, teachers who were not certified in their first
year still remain significantly more likely to leave by their fifth year compared to certified
teachers. Our preferred models (columns D-F), suggest they are about 20 percentage points
less likely to still be teaching in year five relative to standard-trained teachers.?®> Finally,
higher 8th grade standardized test scores are associated with an increased likelihood of
leaving the profession, suggesting that individuals with higher ability levels might find outside

opportunities more attractive.

5.2 Value-added

To evaluate whether there is a difference in effectiveness in raising student test scores across
teachers trained through the training pathways, we estimate value-added models. Value-
added is a useful method for assessing teacher productivity because it is predictive of student
learning and long-run outcomes (Kane and Staiger, 2008; Chetty et al., 2014a,b; Koedel et
al., 2015). However, test score value-added does not capture other ways in which teachers

influence students, such as through soft skills (Jackson, 2018). Further, value-added cannot

23We're missing first grade and first subject for many teachers because they may teach multiple grades or
subjects. We keep only the ones who have a distinct subject/grade.
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be calculated for teachers whose students do not take standardized exams, so our analysis
is limited to teachers who teach grades 4-8 math or ELA. The specifics on how we calculate
value-added are provided in detail in Section 3.2.

Descriptively, we find that math value-added for for-profit-trained teachers is lower than
standard- or other alternatively-trained teachers. We additionally find teachers not certified
in their first year have substantially lower math value-added than certified teachers. Figures
5 presents the average student test score residuals per teacher at each year of experience by
training pathway for both subjects. For both math and ELA subjects, Figure 5 demonstrates
that teachers generally improve student test scores with experience, and this improvement
is significant in the initial years. This pattern is identical across all training pathways,
indicating substantial on-the-job learning for all teachers and is consistent with previous
research (Wiswall, 2013; Papay and Kraft, 2015). Overall, alternatively-certified teachers,
including for-profit-trained, and teachers not certified in their first year have approximately
similar ELA value-added, but all three have lower ELA value-added than standard-trained
teachers.

To formalize the differences across teacher types, we estimate value-added regressions
including training pathway dummies in our student-level regressions, as detailed in Section
3.2. Our preferred estimates in Table 4 do not control for experience level, though we
present the same regressions controlling additionally for fully saturated experience levels in
Appendix Table A4. Because experience is a strong predictor of value-added, leaving it out
will downward bias training pathways which have higher levels of turnover, like for-profit-
trained teachers. However, we think this is the relevant comparison. For example, hiring a
for-profit teacher may lead to lower value-added relative to hiring a standard-trained teacher
in the long-term given that the former is less likely to accumulate experience due to higher
turnover rates.

Table 4 reveals three key findings. First, for-profit and uncertified teachers tend to work
with students who show less potential for significant test score gains in either subject, as
depicted in column A of Table 4, which does not control for lagged student achievement or
other classroom or school-level characteristics. Controlling for the non-random sorting of

teachers across students significantly lowers this differential, but there is still a small and
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statistically significant difference between for-profit-trained teachers relative to standard-
trained teachers in both subjects. Specifically, in our preferred models (column C-E), a
student assigned to a for-profit-trained teacher learns about 0.02-0.03 standard deviations
less in math compared to a student with a standard-trained teacher. By comparison, this
student would learn about 0.06-0.1 standard deviations less in math with an uncertified
teacher. This differential is smaller for ELA. A student assign to a for-profit teacher learns
0.01 less compared to a standard-trained teacher while a student with an uncertified teacher
learns 0.02-0.03 less.

How much of this is due to differences in experience? Controlling for experience-level
erases some of the differences training-pathways for math teachers and effectively eliminates
the difference for ELA. For teachers with the same experience in math subjects, the difference
between for-profit and uncertified teachers and standard-trained teachers is about half the
difference without controlling for experience - see Table A4.

While there are statistically significant differences between teacher training programs,
these magnitudes are small in comparison to the difference in teaching effectiveness within
groups. The overall standard deviation of teacher-year math value-added is .26, which is
nearly three times the difference in the average for-profit-trained relative to the standard-
trained teacher. We take this to mean that the approximate training differences across
training programs, or lack thereof in the case of uncertified teachers, does not lead to appre-
ciable differences in teaching effectiveness.?*

Overall, we have potential benefits in terms of supply, and potential small downsides in

terms of quality. In the next section, we estimate the net impacts on student achievement.

6 Student impacts

6.1 Empirical strategy

Our analysis of net impacts exploits two sources of variation in schools’ exposure to for-profit

EPPs. Our first source of variation is the timing and geographic concentration of for-profit

24This is consistent with previous literature which finds there is more heterogeneity within training back-
grounds than across, for example Kane et al. (2008Db).
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openings. For-profit EPPs opened during 2001-2011 and were mostly located in large cities
and in the Rio Grande Valley (see Appendix Table Al). Although most for-profits offered
online training, the physical location of their headquarters nonetheless mattered for the
consumers they attracted due to advertising and some in-person training requirements.?’
This geographic concentration meant that school districts that were close to a for-profit
EPP’s headquarters were likely to have a larger pool of for-profit program completers to
consider for teaching positions. We define a binary treatment variable that equals one for
years in or after any for-profit EPP opened in a school district’s county.?® Appendix Table
A2 shows that 12 counties had an initial for-profit opening between 2001 and 2009. The
remaining 242 Texas counties serve as our control group of “never treated” counties.

Our second source of variation is the greater concentration of for-profit-trained teachers
at higher grade levels. Appendix Table A5 shows that for-profit-trained teachers were dis-
proportionately likely to earn certificates that allowed them to teach middle or high school.
For example, the for-profit share of all initial certifications in 2010-2019 was 29 percent
for grades K-5, 38 percent for grades 6-8, and 44 percent for grades 9-12. This allows to
compare lower and upper grade levels as an additional source of variation in for-profit ex-
posure. As we show below, for-profits tended to open in areas with high population growth
rates, and so within-district variation in for-profit exposure helps to alleviate concerns about
differential county pre-trends.

We use these two sources of variation in DiD and triple-differences (DDD) specifications:

Ydtgp = Vdgp + Vtgp + 5FPC(d)t + Edtgp (3)

Yitgp = YVagp + Vegp + 5EFPC(d)t + Q[FPC(d)t x Middley] + €argp- (4)

In these regressions, Yy, is an average or total outcome for school district d, year ¢, grade

level g, and pairwise group p (discussed below). Our sample includes outcomes measured

25For example, many for-profit EPPs send employees to observe and provide feedback to the candidate
during their first year of teaching.

26We use a binary county measure of for-profit exposure to simplify our analysis of pre-trends and to make
it easier to interpret our regression estimates. Appendix Tables A6 and A7 show that our main results are
similar using binary treatment measures based on distance to a for-profit EPP (rather than county). These
tables show that our results are also similar if we exclude counties that border a county with a for-profit
opening.
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from 1996-2019 at districts that operated continuously over this entire period. We focus
on elementary and middle school grades because our main outcome—student test scores—is
measured consistently over this period only for grades 3-8.27

Equation (3) is our DiD specification that exploits only variation in the timing and
geographic concentration of for-profit openings. This specification includes fixed effects for
district x grade level x pairwise group triplets (vq4yp) and year x grade level x pairwise
group triplets (7). The variable of interest, FP,qy, is a binary indicator for years ¢ in
or after any for-profit EPP opened in a school district’s county ¢(d). The DiD coefficient,
B, indicates how educational outcomes changed in counties where a for-profit EPP opened
relative to other counties.

Our DDD specification, equation (4), additionally uses variation in for-profit exposure
across grade levels. This specification is similar to equation (3), except we also include the
interaction between FP.g4) and an indicator for middle school grades (6-8), Middle,. In
equation (4), the B¥ coefficient is identical to the DiD coefficient 3 that we get when we
estimate equation (3) in a sample that includes only elementary school grades (K-5). The
DDD coefficient from equation (4), 0, is equal to the difference between the DiD coefficients
for middle and elementary school. We cluster standard errors at the county level in both
specifications.

The pairwise groups p in equations (3) and (4) address potential concerns about treatment
effect heterogeneity in two-way fixed effects models (De Chaisemartin and d’Haultfoeuille,
2020). Each of our pairwise groups p contains a set of “treated” counties that experienced
an initial for-profit opening in the same year and a set of “never treated” counties that did

8 We stack our dataset so that it contains all pairwise

not have any for-profit opening.?
combinations of treated and never treated counties, and then interact our district x grade

level (dg) and year x grade level (tg) fixed effects with dummies for these pairwise groups p.

27Specifically, our sample includes teachers instructing grades K-8 (Table 5), but it only includes grade 3-8
for student achievement outcomes (Table 6). We include grades K-2 in our teacher regressions because we
cannot always identify a teacher’s exact grade in the early years of TEA data (although we can distinguish
between elementary or middle school teachers). Texas also administered high school math and English exams
during 1995-2019, but these were end-of-course exams in some years and end-of-grade exams in other years.
Thus the test-taking populations and exam content are not consistent over our sample period.

28For example, one of our pairwise groups contains Tarrant and Hidalgo Counties, which experienced a
for-profit opening in 2001 (Appendix Table A2), and the full set of 242 never treated counties.
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The resulting 5 and 6 coefficients are regression-weighted averages of the pairwise treatment
effects.?? Appendix Tables A6 and A7 show that our stacked estimates from equations (3)
and (4) are similar to those using a simple two-way fixed effects model, primarily because
we have a large number of never treated counties.

Our identification strategy relies on the usual DiD assumption of parallel trends. For our
DiD coefficients, (3, the parallel trends assumption states that outcomes would have trended
similarly in counties with and without for-profits in the absence of for-profit openings. For
our DDD coefficients, 6, the key assumption is that the difference between middle and
elementary school outcomes would have trended similarly across counties in the absence of
for-profit openings. We present event study estimates for our § and 6 coefficients to shed

light on the plausibility of these assumptions.

6.2 Effects on teacher composition

We begin our analysis of net impacts by showing that our DiD and DDD specifications
capture variation in school districts’ employment of for-profit-trained teachers, as intended.
In the first row of Panel A of Table 5, the outcome variable is the fraction of all teachers who
earned their initial certificate from a for-profit EPP. Column (A) of Table 5 shows the mean
of this dependent variable in 1995-2000 (zero, by construction). Columns (B)—(D) show DiD

coefficients /3 from equation (3) estimated separately for all grades (K-8), elementary school

29Equations (3) and (4) are consistent with Callaway and Sant’Anna (2021) in that they implicitly estimate
treatment effects separately for each set of treated counties (using never treated counties as the control group)
and then average these treatment effects to recover a single point estimate. The only difference between our
approach and that in Callaway and Sant’Anna (2021) is that our pairwise treatment effects are averaged
using regression weights because we estimate everything in a single regression.

300ur event study specifications are:

18

Yatgp = YVagp + Vegp + Z B-1{t - tZ(d) =T} + €atgp (5)
T=—13
18 18
Yatgp = YVagp + Yegp + Z Bf]l{t - ti@ =T}+ Z 0-[1{t — tZ(d) =T} X Middleg] + €atgp, (6)
T7=—13 T=—13

where t* ) denotes the first year that a for-profit EPP opened in county c¢(d), and 7 indicates years relative to
the initial for-profit opening. We include dummies for all possible years 7 except 7 = —1, but we restrict our
graphs to —8 < 7 < 15 because estimates the composition of treatment counties changes significantly outside
this range. Figures 6 and 8 display estimates of 5, from equation (5) estimated separately for elementary
and middle school. Figures 7 and 9 display estimates of 6, from equation (6).
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(grades K-5) and middle school (grades 6-8). Column (E) shows the DDD coefficient 6 from
equation (4), which is equal to the difference between the coefficients in columns (D) and
(C). Across all grades, we find that the proportion of for-profit-trained teachers increased
4.1pp more in counties with a for-profit opening than in other counties. This increase was
5.8pp for middle school teachers as compared with 3.3pp for elementary teachers, and thus
our DDD estimate is 2.5pp. Panel A of Figure 6 presents event study estimates of the
coefficients for elementary and middle schools, and Panel A of Figure 7 displays event study
estimates for the 0 coefficient. These figures show that the proportion of for-profit-trained
teachers increased sharply at nearby school districts following a for-profit opening, but the
increase was larger for middle schools.

We find that for-profit EPPs reduced school districts’ reliance on uncertified teachers.
In the remaining rows, the dependent variables are the proportion of all teachers who were

31 Prior to 2001, only 71.7 percent of employed

certified, which we define in several ways.
teachers had completed any teaching certificate, and 67.7 percent had an active teaching
certificate that was appropriate for both the grade and the subject (math or English) they
were teaching. Across all grades, the proportion of certified or appropriately certified teachers
increased 1.2pp—2.0pp more in counties with a for-profit opening than in other counties,
depending on the outcome variable (column B). This increase was driven by middle schools
(column D), and thus our DDD estimates suggest that for-profits increased the employment
of certified or appropriately teachers by 1.2pp-3.2pp (column E). Panel B of Figures 6 and 7
show that the timing at which teacher certification rates increased in middle schools aligns
with the timing of for-profit openings.

We do not find that for-profit EPPs increased the number of employed teachers. Panel B
of Table 5 shows DiD and DDD estimates for the log number of teachers and the aggregate
student /teacher ratio in each district x grade group. The /3 coefficients for the log number of
teachers are positive and significant, but this appears to be the continuation of a pre-trend,
which likely reflects for-profits choice to open in growing areas (see Panel C of Figure 6). The
difference between the middle and elementary school coefficients for log number of teachers

is close to zero and statistically insignificant (column E). We find a positive and significant

31Gee Appendix XX for details on our measures of uncertified teachers.
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DDD coefficient for the student/teacher ratio, but this also appears to be driven by pre-
trends (see Panel D of Figure 7). These null effects on the number of employed teachers
are consistent with our anecdotal and empirical evidence from Section 4. Consistent with
the fact that for-profit EPPs attract a higher share of Black teaching candidates (Table
2), we find the the share of Black teachers increased 1.9pp more in middle schools than in
elementary schools following a for-profit opening (Panel C of Table 5), although this may
also reflect differential pre-trends (Panel E of Figure 7).

Lastly, we find that exposure to for-profit EPPs reduced the average experience of teachers
in nearby school districts. In Panel D of Table 5, our outcome variables include the proportion
of teachers who are in their first year, years of teaching experience, and years of tenure at
the school. In each case, our DDD estimates in column (E) show that the average level
of teaching experience decreased more in middle schools than in elementary schools. For
example, we find that average experience did not change significantly between treated and
control counties among elementary teachers (§ = —0.09), but it declined by —0.5 years
more in treated counties than in control counties among middle school teachers. (See also
Panel F in Figures 6 and 7.) These findings are consistent with the fact that for-profit-
trained teachers have higher turnover rates (Section 5.1). Given their lower experience, our
DDD estimate suggests that average annual salaries declined by —287 dollars more in middle

schools than in elementary schools.3?

6.3 Effects on student achievement

Finally, we explore how for-profit EPPs impacted student achievement on net. Panel A of
Table 6 shows that the demographic characteristics of students who took grade 3-8 math and
ELA tests are relatively balanced in our DiD and DDD specifications. Similar to our findings
on the number of teachers (Panel B of Table 5), we find large positive DiD estimates for
the log number of exam takers (columns B-D), suggesting that for-profits entered growing
markets. Our DDD estimate for the log number of exam takers is also positive and significant,
but the magnitude is relatively small at 1.4pp (column E). (See also Panel A of Figures 8

and 9.) The DiD and DDD coefficients are mostly insignificant using students’ gender, race,

32In Panel D of Table 5 (B)—(D) of Table
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socioeconomic status, and academic level as outcome variables. We find a small increase
in the fraction of students who are economically disadvantaged in our DDD specification
(1.0pp), but a small decrease in the fraction of students who are classified as being at risk
of dropping out (—1.4pp). In the last two rows of Panel A, our dependent variables are
indices that combine all demographic characteristics based on their predicted values for
math and ELA scores. We do not find significant effects on these demographic indices in
any specification, and our DDD event study shows no evidence of divergent trends between
middle and elementary students (Panel B of Figure 9.)

Our main finding is that exposure to for-profit EPPs led to neither a significant increase
nor a significant decrease in student achievement. Panel B of Table 6 shows impacts of for-
profit EPP openings on grade 3-8 test scores in math and ELA, which we normalize to mean
zero and standard deviation one for each grade and exam year. Our dependent variables also
include residuals from a regression of these test scores on a large vector of individual, grade,
and school levels controls that mirror our teacher value-added regressions (Section 5.2).33 We
find some evidence of positive impacts of for-profit exposure on math and ELA achievement;
for example, column (B) shows that math scores increased by 0.065 SDs in counties with for-
profit openings relative to other counties. But these impacts are significantly smaller using
test score residuals as the outcome variable, and the effects are similar for elementary and
middle school students. In our preferred DDD specification (column E), we find small and
statistically insignificant effects of for-profit exposure on student achievement. Our event
study graphs in Panels C-F of Figure 8 and 9 also show that for-profit openings did not
have a significant impact on student test scores.

The null impacts on student achievement are consistent with offsetting influences of
the supply and quality effects documented in Sections 4 and 5. In particular, our findings
suggest that for-profit EPPs reduced school districts’ reliance on uncertified teachers (Panel
A of Table 5) who tend to have lower value added (Table 4) and higher turnover rates (Table

3). Yet for-profit-trained teachers also have somewhat lower value added and higher turnover

33Specifically, the dependent variables in the second and fourth rows of Table 6 are residuals from regressing
math/ELA scores on a vector of individual demographics and lagged test scores, plus means of these variables
at the school and school x grade level. This is identical to our specification for teacher value-added except
for the use of school x grade controls rather than classroom controls. Our data do not include classroom
indicators prior to 2012.
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than teachers who were certified through other routes, and our analysis of net impacts found
that for-profits reduced average teacher experience in nearby school districts (Panel D of
Table 5). Thus the evidence suggests that the positive benefits of for-profits for teacher
supply were offset by negative impacts on teacher quality and experience, together resulting

in neither a significant increase nor a significant decrease in student achievement.

7 Conclusion
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Figure 1: Growth of for-profit Educator Preparation Programs (EPPs)

Notes: Panel A shows the share of all initial teacher certifications by year and certification route. Panel B shows the total
number of initial certifications by year and certification route. Data: SBEC.
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Figure 2: Changes in teacher supply — Texas vs. other states

Notes: This figure plots raw data for reach outcome in Texas and all other states. The horizontal line represents the year in
which Texas first allowed for-profits to operate (2001). Data: Title II, Digest of Education Statistics, and SASS/NTPS.
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Figure 4: Teacher Turnover by Experience and Certification Route

Notes: The y-axis is the mean FTE for teachers in each category. We include only teachers who started in the 2012-2019
academic years. When a teacher leaves the dataset, we assign them a FTE equal to zero for that and all following experience
years. See Figure A1l for the person-level and not FTE version of this figure. Data: TEA and SBEC.
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Figure 5: Value-Added by Experience and Certification Route

Notes: The y-axis is the mean teacher-year value-added, calculated as described in Section 3.2, for teachers with a given
experience-level. We include only teachers who started in the 2012-2019 academic years. See Figure A3 for the histogram of
all value-added estimates. See Figure A2 for value-added calculated as in (Chetty et al., 2014a). Data: TEA and SBEC.
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Figure 6: DiD event studies — Teacher composition

Notes: This figure plots DiD event study coefficients 3, from equation (5) estimated separately for elementary school (grades

K-5, red solid line) and middle school (grades 6-8, black dashed line).

Horizontal dashed lines are 95 percent confidence

intervals using standard errors clustered at the county level. Data: TEA and SBEC.
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Figure 7: DDD event studies — Teacher composition

intervals using standard errors clustered at the county level. Data: TEA and SBEC.
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using standard errors clustered at the county level. Data: TEA and SBEC.
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intervals using standard errors clustered at the county level. Data: TEA and SBEC.
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9 Tables

Table 1: Changes in teacher supply and preparation — Texas vs. other states

(A) (B) (©) (D) (E) (F) G H
Standard DiD Synth. control

Data Texas Perm.
Dependent variable source in 2000 Coef SE Coef p val. N
Panel A. Number of potential teachers
EPP completers per 10K pop. Title IT 9.49 3.80%**  (0.74) 4.02 0.17 480
Alternative EPP completers per 10K pop. Title II 0.00 4.58%**  (0.59) 4.17* 0.08 480
Initial certifications per 10K pop. Title II 11.35 8.43%**  (1.82) 3.36 0.35 420
Panel B. Number of employed teachers
Full-time teachers per 10K pop. Digest 208.71 —1.75 (1.86) 5.57 0.57 1,530
Full-time teachers per school SASS/NTPS 39.12 1.19 (0.84) 0.65 0.92 240
Student/teacher ratio SASS/NTPS 13.64 0.84* (0.42) 0.67 0.57 240
Panel C. Difficulty filling teacher vacancies
Very difficult to fill vacancy: Elementary SASS/NTPS 0.09 —0.03** (0.01) —0.02 0.43 132
Very difficult to fill vacancy: Math SASS/NTPS 0.41  —0.09***  (0.02) —0.05 0.41 196
Very difficult to fill vacancy: English SASS/NTPS 0.14 —0.08***  (0.02) —0.07 0.24 180
Very difficult to fill vacancy: ESL SASS/NTPS 0.50 —0.18***  (0.03) —0.05 0.58 84
Very difficult to fill vacancy: Special ed. SASS/NTPS 0.35 —0.07** (0.03) —0.10 0.12 136
Panel D. Teacher characteristics
Entered teaching through alternative EPP SASS/NTPS 0.10 0.17**¥*  (0.01) 0.12* 0.06 294
Not currently certified in state SASS/NTPS 0.08 —0.02***  (0.01) —0.01 0.55 174
Has taught 3 or fewer years SASS/NTPS 0.18 0.03***  (0.01) 0.03 0.25 294
Years of teaching experience SASS/NTPS 13.28 0.08 (0.29) —0.97 0.31 294
Age when first started teaching SASS/NTPS 27.30 0.34***  (0.09) 0.32 0.57 204
Male SASS/NTPS 0.21 0.04***  (0.00) 0.02 0.25 294
Racial/ethnic minority (teachers) SASS/NTPS 0.26 0.05***  (0.01) 0.04 0.20 196
Racial/ethnic minority (students) SASS/NTPS 0.53 0.02* (0.01) 0.03 0.43 240
Panel E. Teacher preparation
Had any student teaching SASS/NTPS 0.86 —0.10%**  (0.02) —0.12%* 0.04 264
Felt prepared to assess students SASS/NTPS 0.60 0.06** (0.02) —0.02 0.80 200
Felt prepared to differentiate instruction SASS/NTPS 0.54 —0.00 (0.02) —0.08 0.14 205
Felt prepared to manage classroom SASS/NTPS 0.51 0.05***  (0.01) —0.03 0.41 205
Felt prepared to teach subject matter SASS/NTPS 0.72 0.03* (0.02) —0.05 0.25 205
Felt prepared to use variety of methods SASS/NTPS 0.40 0.03** (0.01) —0.00 0.94 205

Notes: Column (A) lists the dependent variable for each regression, and column (B) lists the data source. Column (C) shows
the value for Texas in the year 2000. Columns (D)—(E) show the DiD coefficient 8 from equation (2). Column (E) shows
the standard error for 8 with clustering at the state level. Column (F) shows our synthetic control estimate, and column (G)
reports the permutation p value. Column (H) shows the sample size for each regression (number of states X years). See Section
4.1 for details on the empirical specification. Data: Title II, Digest of Education Statistics, and SASS/NTPS.
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Table 2: Characteristics of new teachers in 2012-2019

(A) (B) (©) (D) (E) (F)
Texas BAs First-year teachers by certification route

All All  Standard For-profit = Other alt. No cert
Panel A. Demographics
Male 0.42 0.25 0.17 0.33 0.28 0.33
White 0.48 0.58 0.61 0.53 0.58 0.51
Asian 0.07 0.02 0.02 0.02 0.03 0.01
Black 0.10 0.11 0.05 0.17 0.10 0.18
Hispanic 0.29 0.27 0.31 0.26 0.26 0.29
In grade 8 testing data 0.76 0.56 0.73 0.54 0.44 0.45
Grade 8 math score (SD units) 0.55 0.56 0.55 0.57 0.70 0.26
Grade 8 ELA score (SD units) 0.58 0.59 0.57 0.61 0.73 0.32
In college data 1.00 0.71 0.97 0.68 0.62 0.50
Age at certification 26.64 24.92 28.22 28.54
N 946,378 136,363 49,708 44,180 22,452 9,993
Panel B. Distribution of college majors
Business 0.19 0.05 0.00 0.11 0.10 0.07
Communication/Family Studies 0.08 0.06 0.02 0.10 0.10 0.07
Health 0.11 0.02 0.00 0.04 0.03 0.07
Humanities 0.11 0.21 0.16 0.26 0.27 0.20
Interdisciplinary 0.10 0.39 0.69 0.08 0.11 0.22
Parks/Leisure/Fitness 0.04 0.06 0.05 0.08 0.05 0.11
Social Sciences 0.11 0.07 0.01 0.14 0.15 0.08
STEM 0.18 0.07 0.05 0.10 0.11 0.07
Other 0.07 0.04 0.02 0.06 0.06 0.09
N 946,378 97,425 48,388 29,947 13,921 4,973
Panel C. Distribution of teaching grades
Early childhood/Pre-kindergarten 0.03 0.03 0.02 0.03 0.04
Elementary school (grades K-5) 0.39 0.53 0.28 0.36 0.21
Middle school (grades 6-8) 0.22 0.19 0.27 0.23 0.17
High school (grades 9-12) 0.30 0.20 0.37 0.33 0.51
All grade levels 0.05 0.04 0.06 0.05 0.06
N 136,363 49,708 44,180 22,452 9,993
Panel D. Distribution of teaching fields
Mathematics 0.16 0.18 0.15 0.17 0.09
English Language Arts (ELA) 0.22 0.23 0.22 0.23 0.14
Science 0.12 0.11 0.14 0.16 0.08
Social studies 0.11 0.11 0.11 0.12 0.07
Fine arts 0.07 0.09 0.06 0.04 0.04
Career & technical education 0.05 0.02 0.07 0.06 0.13
Special education 0.08 0.06 0.10 0.08 0.07
Bilingual students 0.04 0.05 0.03 0.04 0.03
English as a Second Language (ESL) 0.02 0.01 0.02 0.02 0.01
N 136,363 49,708 44,180 22,452 9,993

Notes: This table shows sumamry statistics for 2012-2019 Texas college graduates (column A) and 2012-2019 first-year teachers
(columns B-F). Column B includes new out-of-state teachers, which are not included in columns C-F. Numbers are rounded
to two decimals places, and thus values of 0.00 do not represent true zeroes. Data: TEA and THECB.
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Table 3: Turnover in Experience Year Five by Certification Route
(A) (B) (©) (D) (B) (F)
For-profit -0.103***  -0.089***  -0.108***  -0.112***  -0.106***  -0.126***
(0.006) (0.008) (0.012) (0.012) (0.023) (0.016)
Other alternative -0.163***  -0.120***  -0.104***  -0.099***  -0.078***  -0.088***
(0.006) (0.008) (0.014) (0.014) (0.024) (0.018)
Not certified in first year -0.380***  -0.334***  -0.229***  -0.251***  -0.207***  -0.232***
(0.011) (0.016) (0.031) (0.031) (0.061) (0.040)
8th grade math std -0.026*** -0.019 -0.028***
(0.007) (0.012) (0.009)
8th grade ELA std -0.029*** -0.026** -0.033***
(0.007) (0.012) (0.010)
N (# of teachers) 39,790 34,062 16,626 16,626 6,369 8,989
Start year FE x
Start year-start campus FE X X X
Non-missing covariates X X X X
Teacher demographics X X X
Start year-start campus-start subject FE X
Start year-start campus-start grade FE X

Notes: This table reports the regression output for turnover in experience year 5 (first year denoted 0). Regression
coefficients for training type are interpreted relative to standard-trained teachers. Outcome is the FTE in experience
year 5. Teachers not teaching in experience year 5 have 0 FTE. Regressions estimated on teachers who first started
in years 2012-2014. Standard errors in parentheses are clustered at the teacher-level with * p < 0.10, ** p < 0.05,
*** p < 0.01. Data: TEA and SBEC.
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Table 4: Math and ELA Value-Added by Certification Route

(A) (B) ©) (D) (E)
Panel A - Math Standardized Exams
For-profit -0.140***  -0.028***  -0.020***  -0.021***  -0.017***
(0.008) (0.003) (0.003) (0.002) (0.002)
Other alternative -0.054*** -0.001 0.002 -0.000 0.001
(0.007) (0.003) (0.002) (0.002) (0.002)
Out-of-state 0.079*** 0.010*** 0.001 -0.002 0.002
(0.010) (0.003) (0.003) (0.003) (0.003)
Uncertified -0.419***  -0.137***  -0.098***  -0.077***  -0.062***
(0.034) (0.013) (0.012) (0.011) (0.013)
N (# of students) 8,891,069 8,891,069 8,891,069 8,891,069 8,891,069
Panel B - ELA Standardized Exams
For-profit -0.149***  -0.014***  -0.006***  -0.005***  -0.005***
(0.007) (0.002) (0.001) (0.001) (0.001)
Other alternative -0.066***  -0.008***  -0.005***  -0.004***  -0.004***
(0.006) (0.001) (0.001) (0.001) (0.001)
Out-of-state 0.096*** 0.009*** 0.001 -0.001 0.000
(0.010) (0.002) (0.001) (0.001) (0.001)
Uncertified -0.393***  -0.061***  -0.032*** -0.019** -0.018*
(0.026) (0.009) (0.009) (0.008) (0.010)
N (# of students) 9,394,971 9,394,971 9,394,971 9,394,971 9,394,971
Grade-year FE X X X X
Student Covariates X X X X
Class Covariates X X X
School Covariates X
School FE X
School-grade-year FE X

Notes: This table reports the regression output described in Section 3.2. Column C is our preferred
model. The top panel presents value-added differences across teacher training type for math stan-
dardized exam scores, while the bottom panel reports them for ELA. Coefficients are interpreted in
standardized test units relative to standard-trained teachers. Standard errors in parentheses are clus-
tered at the school-level with * p < 0.10, ** p < 0.05, *** p < 0.01. Data: TEA and SBEC.
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Table 5: Effects of exposure to for-profit EPPs on teacher composition

(A) (B) (©) (D) (E)
Pre-2001 DDD
mean DiD coefficients coef.
All All Elem. Middle Middle
grades grades school school — Elem.
Panel A. Certification route and status
Initial cert from for-profit EPP 0.000 0.041*** 0.033*** 0.058*** 0.025%**
(0.009) (0.008) (0.011) (0.006)
Completed any teaching certificate 0.717 0.012 0.009 0.020** 0.012%***
(0.008) (0.007) (0.009) (0.004)
Active grade-appropriate cert 0.708 0.013* 0.008 0.024*** 0.016***
(0.007) (0.007) (0.008) (0.004)
Active subject-appropriate cert 0.680 0.020*** 0.003 0.028*** 0.026***
(0.008) (0.008) (0.010) (0.008)
Active grade- and subject-appropriate cert 0.677 0.020*** -0.002 0.030*** 0.032%**
(0.007) (0.007) (0.009) (0.007)
Panel B. Number of teachers
Log number of teachers 4.876 0.071** 0.073** 0.068* -0.005
(0.036) (0.036) (0.035) (0.012)
Student/teacher ratio 17.564 -0.206 -0.430** 0.335 0.765%**
(0.171) (0.180) (0.247) (0.235)
Panel C. Teacher characteristics
Male 0.128 0.013*** 0.013** 0.015** 0.002
(0.005) (0.005) (0.006) (0.004)
White 0.827 -0.078***  -0.078***  -0.080*** -0.002
(0.012) (0.013) (0.011) (0.008)
Hispanic 0.112 0.059*** 0.065*** 0.044*** -0.021
(0.009) (0.009) (0.015) (0.016)
Black 0.056 0.015* 0.009 0.029** 0.019**
(0.008) (0.006) (0.014) (0.009)
Panel D. Teacher experience
First-year teacher 0.063 -0.010***  -0.012*** -0.006 0.006**
(0.003) (0.003) (0.004) (0.002)
Years of teaching experience 11.690 -0.215 -0.088 -0.516* -0.427***
(0.211) (0.198) (0.269) (0.151)
Years employed in position 8.077 0.185 0.265 -0.007 -0.273**
(0.201) (0.190) (0.252) (0.134)
Total annual salary 33,134 2,286*** 2,371 2,084*** -287*
(423) (443) (393) (161)
N (# districts/grade levels/years) 53,885 258,648 130,032 128,616 258,648

Notes: Column (A) shows the mean of each dependent variable in 1996-2000. Columns (B)—(D) present estimates of 3 from
equation (3) estimated separately for all grades (K-8), elementary school (grades K-5), and middle school (grades 6-8). Column
(E) presents estimates of 6 from equation (4) estimated separately for all grades (K-8), elementary school (grades K-5), and
middle school (grades 6-8). Standard errors in parentheses are clustered at the county level with * p < 0.10, ** p < 0.05, ***

p < 0.01. Data: TEA and SBEC.
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Table 6: Effects of exposure to for-profit EPPs on student achievement

(A) (B) (©) (D) (E)

Pre-2001 DDD

mean DiD coefficients coef.

All All Elem. Middle Middle
grades grades school school — Elem.

Panel A. Student characteristics

Log number of exam takers 7.222 0.089*** 0.082** 0.096*** 0.014**
(0.033) (0.033) (0.033) (0.007)

Male 0.502 0.003** 0.002* 0.003** 0.001
(0.001) (0.001) (0.001) (0.001)

White 0.584 0.004 0.006 0.002 -0.004*
(0.018) (0.018) (0.018) (0.002)

Hispanic 0.277 0.019 0.019 0.020 0.001
(0.018) (0.018) (0.017) (0.002)

Black 0.117 -0.011* -0.013* -0.009 0.004
(0.006) (0.007) (0.006) (0.003)
Economically disadvantaged 0.422 0.017 0.012 0.023 0.010***
(0.021) (0.020) (0.023) (0.004)
At risk of dropping out 0.319 0.020 0.027* 0.013 -0.014**
(0.015) (0.016) (0.015) (0.007)

In special education 0.085 0.002 0.002 0.002 -0.000
(0.004) (0.004) (0.004) (0.001)

In gifted/talented program 0.109 0.000 0.006 -0.006 -0.012

(0.006)  (0.005)  (0.009)  (0.009)

Demographic index (math score) 0.041 0.004 0.004 0.004 -0.000
(0.015)  (0.014)  (0.018)  (0.008)

Demographic index (ELA score) 0.048 -0.004 -0.009 0.002 0.012
(0.018)  (0.017)  (0.020)  (0.008)

Panel B. Student achievement

Math score (SD units) 0.051  0.065***  0.062***  0.068***  0.006
(0.021)  (0.022)  (0.024)  (0.020)

Math score residuals (SD units) 0.002 0.010* 0.015* 0.007 -0.007
(0.005)  (0.008)  (0.006)  (0.008)

ELA score (SD units) 0.045 0.038** 0.034 0.041** 0.006
(0.019)  (0.022)  (0.019)  (0.017)

ELA score residuals (SD units) -0.003 0.002 -0.000 0.004 0.004
(0.003)  (0.007)  (0.004)  (0.008)

N (# districts/grade levels/years) 53,885 258,648 130,032 128,616 258,648

Notes: Column (A) shows the mean of each dependent variable in 1996-2000. Columns (B)—(D) present estimates of 3 from
equation (3) estimated separately for all grades (3-8), elementary school (grades 3-5), and middle school (grades 6-8). Column
(E) presents estimates of 6 from equation (4) estimated separately for all grades (K-8), elementary school (grades K-5), and
middle school (grades 6-8). Standard errors in parentheses are clustered at the county level with * p < 0.10, ** p < 0.05, ***
p < 0.01. Data: TEA and SBEC.
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Appendices

A Figures and Tables

Turnover

0 1 2 3 4 5
Years since first teaching year
——— Standard —— For-Profit
— — Alternative: Other —— Not Cert. in First Year

Figure Al: Teacher Turnover by Experience and Certification Route - Person-Level

Notes: The y-axis is the average number of teachers who are still teaching in a given experience year. This is turnover based

on total number of teachers and not FTE. We include only teachers who started in the 2012-2019 academic years. Data: TEA
and SBEC.
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Figure A2: Alternative Value-Added by Experience and Certification Route

Notes: The y-axis is the mean teacher-year value-added, calculated as described in (Chetty et al., 2014a), by experience-level.
Data: TEA and SBEC.
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Figure A3: Teacher-Year Value-Added Histogram by Certification Route

Notes: These are the histograms by training pathway for all teacher-year value-added inclusive of all teachers and all years

(2012-2019) available. Data: TEA and SBEC.
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Table Al: List of for-profit EPPs by year of opening

(A) (B) (©) (D) (E)

Year Total initial

#  EPP name City County opened  certs by 2019
1 Education Career Alternatives Program N Richland Hills Tarrant County 2001 10,270
2 ACT-Rio Grande Valley Pharr Hidalgo County 2001 4,725
3 Alternative-South Texas Educator Program  Brownsville Cameron County 2002 2,696
4  iteachTexas Denton Denton County 2003 19,817
5 ACT-Houston Houston Harris County 2004 8,215
6  Steps to Teaching - ACP Pharr Hidalgo County 2004 433
7  Teachers for the 21st Century El Paso El Paso County 2004 286
8 A+ Texas Teachers Houston Harris County 2005 56,370
9  Web-Centric Alternative Cert Program Cypress Harris County 2005 4,449
10  Teachworthy San Antonio Bexar County 2005 3,333
11  Teacherbuilder.com Edinburg Hidalgo County 2005 2,614
12  Texas Alternative Certification Program El Paso El Paso County 2005 1,600
13 South Texas Transition to Teaching ACP Edinburg Hidalgo County 2005 1,423
14 A Career in Teaching-Epp (Corpus Christi) Corpus Christi Nueces County 2005 1,152
15  Quality ACT: Alternative Certified Tchrs Irving Dallas County 2005 988
16  Training Via E-Learning: An Alt Crt Hybr Austin Travis County 2005 425
17  ATC-East Houston Houston Harris County 2006 67
18 A Career in Education-ACP Universal City Bexar County 2008 147
19 ACT-Houston at Dallas Dallas Dallas County 2009 2,117
20 A Career in Teaching-Epp (Mcallen) Mcallen Hidalgo County 2009 538
21 A+ Texas Teachers (Dallas) Dallas Dallas County 2009 523
22 A+ Texas Teachers (San Antonio) San Antonio Bexar County 2009 417
23  ACT-Central Texas - Temple Temple Bell County 2009 382
24 A+ Texas Teachers (Austin) Austin Travis County 2009 354
25  Alternative-So Tx Ed Pgm-Laredo (A-Step)  Laredo Webb County 2009 304
26 A+ Texas Teachers (Bedford/Fort Worth) Bedford Tarrant County 2009 256
27  EIT: Excellence in Teaching Weslaco Hidalgo County 2009 123
28  Texas Alternative Cert Pgm @ Austin Leander Travis County 2009 68
29 A Career in Teaching-Epp (Humble) Humble Harris County 2009 59
30 Texas Alternative Cert Pgm @ Brownsville Brownsville Cameron County 2010 470
31 Texas Alternative Cert Pgm @ Houston Katy Harris County 2010 25
32 ACT-Houston at Austin Austin Travis County 2010 5
33  Texas Alternative Cert Pgm @ San Antonio  San Antonio Bexar County 2011 10

Notes: This table lists all the EPPs that we classify as for-profits with their year of opening (column D) and their total number
of initial certifications through 2019 (column E). Bold text in column (C) indicates the first opening of a for-profit EPP in that
county. Data: SBEC.
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Table A2: Opening of for-profit EPPs by county

(A) ® © O ® & G @ @ ) ) @O M)

Total initial

certifications For-profit (FP) share of initial certifications
County where First
EPP is located FP year 2000 2019 2000 2001 2002 2003 2004 2005 2009 2014 2019
Tarrant County 2001 743 772 0.41 0.48 0.48 0.49 0.50 0.41 0.44 0.45
Hidalgo County 2001 536 727 029 036 042 0.36 0.36 0.46  0.59 0.54
Cameron County 2002 186 92 0.23 047 0.65 0.65 039 034 >094
Denton County 2003 611 2,293 0.13  0.45 0.61 0.59  0.59 0.72
Harris County 2004 1,814 8,287 0.16 0.25 0.63 0.74 0.80
El Paso County 2004 443 301 0.01 0.30 0.21  0.17 0.06
Bexar County 2005 695 927 0.10 0.21 0.18 0.36
Nueces County 2005 271 187 0.09 0.34 0.20 0.23
Dallas County 2005 760 671 0.01 0.10 0.27 0.17
Travis County 2005 3,598 4,015 <0.01 0.01 0.01 0.01
Bell County 2009 91 112 0.34 042 <0.05
Webb County 2009 169 83 <0.03 0.44 <0.07
All other counties 5,081 4,532

Notes: This table shows the 12 Texas counties that experience a for-profit EPP opening (column A). Column (B) shows the
first year that a for-profit EPP opened in that county. Columns (C)—(D) report the total number of initial certifications by all
(for-profit and not for-profit) EPPs located in that county in 2000 and 2019. Columns (E)—(M) report the share of all initial
certifications that were produced by for-profit EPPs for each year listed in the column header. Data: SBEC.
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Table A3: Teacher-Year Value-Added Summary Statistics

mean/(sd) N (# of teacher-years)

Math VA 0.03 214,675
(0.27)

ELA VA 0.02 219,339
(0.18)

Notes: Mean and standard deviation of teacher-year value-added as calculated in part two of Section 3.2. N
represents the total number of observations. Data: TEA and SBEC.
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Table A4: Math and ELA Value-Added by Certification Route Controlling for Experience

(A) (B) ©) (D) (E)
Panel A - Math Standardized Exams
For-profit -0.086***  -0.014***  -0.010***  -0.012***  -0.008***
(0.008) (0.003) (0.003) (0.002) (0.002)
Other alternative -0.059*** -0.004 -0.000 -0.002 -0.001
(0.007) (0.003) (0.002) (0.002) (0.002)
Out-of-state 0.068*** 0.007* -0.002 -0.005 -0.002
(0.010) (0.003) (0.003) (0.003) (0.003)
Uncertified -0.263***  -0.078***  -0.049***  -0.031*** -0.016
(0.033) (0.013) (0.012) (0.011) (0.012)
N (# of students) 8,891,069 8,891,069 8,891,069 8,891,069 8,891,069
Panel B - ELA Standardized Exams
For-profit -0.089*** -0.002 0.002* 0.002* 0.002
(0.007) (0.002) (0.001) (0.001) (0.001)
Alternative, other -0.058***  -0.006***  -0.003*** -0.002** -0.003***
(0.006) (0.001) (0.001) (0.001) (0.001)
Out-of-state 0.095*** 0.010*** 0.001 -0.001 0.001
(0.009) (0.002) (0.001) (0.001) (0.001)
Uncertified -0.238***  -0.026™** -0.005 0.004 0.004
(0.026) (0.009) (0.009) (0.008) (0.010)
N (# of students) 9,394,971 9,394,971 9,394,971 9,394,971 9,394,971
Grade-year FE X X X x
Student Covariates X X X X
Class Covariates X X X
School Covariates X
School FE X
School-grade-year FE b'q
Experience FE X X X X X

Notes: This table reports the regression output described in Section 3.2. Column C is our preferred model. The
top panel presents value-added differences across teacher training type for math standardized test scores, while the
bottom panel reports them for ELA. Coefficients are interpreted in standardized test units relative to standard-
trained teachers. All regressions control for experience level of the teacher in a given calendar year. Standard
errors in parentheses are clustered at the school-level with * p < 0.10, ** p < 0.05, *** p < 0.01. Data: TEA and
SBEC.
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Table A5: For-profit shares of initial certifications by grade level

(A) (B) (©) (D) (E) (F)
Total initial For-profit share of
certifications initial certifications

Certificate grade range Years offered  2000-2009  2010-2019  2000-2009 2010-2019

PK-KG 2000-2004 402 <0.02

EC-4 2000-2016 65,726 7,788 0.13 0.17
PK-6 2000-2005 7,007 0.08

EC-6 2009-2019 202 87,402 <0.03 0.24
1-6 2000-2007 4,351 0.07

1-8 2000-2008 23,823 <0.01

4-8 2000-2019 40,936 40,179 0.22 0.38
PK-12 2000-2017 16,820 8 0.06 *
EC-12 2001-2019 28,425 50,109 0.31 0.45
6-12 2000-2019 32,898 8,616 0.11 0.53
7-12 2010-2019 21,717 0.49
8-12 2001-2019 28,956 19,403 0.26 0.36
Elementary school (K-5) 128,079 121,907 0.14 0.29
Middle school (6-8) 65,582 62,971 0.16 0.38
High school (9-12) 55,885 50,344 0.20 0.44

Notes: This table shows the for-profit share of initial certifications by grade level of the certificate. Column (A) lists the
certificate grade ranges, and column (B) lists the years in which at least one certificate with that grade range was offered.
Columns (C)—(D) report the total number of initial certifications by all (for-profit and not for-profit) EPPs for each grade range
in 2000-2009 and 2010-2019. Columns (E)—(F) report the share of all initial certifications that were produced by for-profit
EPPs for each grade range in 2000-2009 and 2010-2019. The last three rows report weighted totals/averages based on the
proportion of each certificate grade range (column A) that overlaps with elementary (K-5), middle (6-8), and high (9-12) school
grades. Values of for-profit shares (columns E-F) that correspond to fewer than five observations are censored. The asterisk
(*) denotes that no value can be reported due to the small sample size. Data: SBEC.
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Table A6: Robustness tests for effects of exposure to for-profit EPPs on teacher composition

A) (B) ©) (D) (E)
DDD coefficients

Bench- No border  Standard For-profit For-profit
mark counties TWFE within 10 mi ~ within 50 mi
Panel A. Certification route and status
Initial cert from for-profit EPP 0.025%** 0.036*** 0.019*** 0.014*** 0.013***
(0.006) (0.006) (0.006) (0.005) (0.004)
Completed any teaching certificate 0.012*** 0.014*** 0.011*** 0.006** 0.008**
(0.004) (0.005) (0.003) (0.003) (0.003)
Active grade-appropriate cert 0.016*** 0.020*** 0.015*** 0.011*** 0.012***
(0.004) (0.005) (0.003) (0.003) (0.004)
Active subject-appropriate cert 0.026*** 0.030*** 0.023** 0.022*** 0.018**
(0.008) (0.009) (0.009) (0.008) (0.009)
Active grade- and subject-appropriate cert  0.032*** 0.039*** 0.028*** 0.030** 0.017***
(0.007) (0.009) (0.006) (0.012) (0.007)
Panel B. Number of teachers
Log number of teachers -0.005 -0.016 -0.009 -0.021 -0.019**
(0.012) (0.012) (0.011) (0.015) (0.009)
Student/teacher ratio 0.765*** 1.252%** 0.682%** 0.842%** 0.920***
(0.235) (0.200) (0.205) (0.295) (0.172)
Panel C. Teacher characteristics
Male 0.002 0.006 0.001 -0.000 0.003
(0.004) (0.005) (0.004) (0.003) (0.003)
White -0.002 0.004 -0.000 0.007 0.002
(0.008) (0.008) (0.008) (0.008) (0.004)
Hispanic -0.021 -0.026 -0.021 -0.017 -0.009
(0.016) (0.016) (0.016) (0.011) (0.008)
Black 0.019** 0.019** 0.018** 0.010 0.007
(0.009) (0.009) (0.008) (0.006) (0.005)
Panel D. Teacher experience
First-year teacher 0.006** 0.004* 0.006*** 0.001 0.002
(0.002) (0.003) (0.002) (0.002) (0.002)
Years of teaching experience -0.427***  -0.433***  -0.377*** -0.323** -0.211
(0.151) (0.166) (0.143) (0.134) (0.133)
Years employed in position -0.273** -0.246* -0.241* -0.233* -0.087
(0.134) (0.143) (0.128) (0.119) (0.117)
Total annual salary -287* -443%** -245* -317** -210*
(161) (166) (146) (123) (107)
Has master’s degree -0.010 -0.013* -0.009 -0.009** -0.008*
(0.006) (0.006) (0.006) (0.004) (0.005)
N (# districts/grade levels/years) 258,648 189,816 48,648 48,648 48,648

Notes: Column (A) shows the mean of each dependent variable in 1996-2000. Columns (B)—(D) present estimates of 5 from
equation (3) estimated separately for all grades (K-8), elementary school (grades K-5), and middle school (grades 6-8). Column
(E) presents estimates of 6 from equation (4) estimated separately for all grades (K-8), elementary school (grades K-5), and
middle school (grades 6-8). Standard errors in parentheses are clustered at the county level with * p < 0.10, ** p < 0.05, ***
p < 0.01. Data: TEA and SBEC.
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Table A7: Robustness tests for effects of exposure to for-profit EPPs on student achievement

(A) (B) (©) D) (E)
DDD coefficients

Bench- No border  Standard For-profit For-profit
mark counties TWFE within 10 mi  within 50 mi
Panel A. Student characteristics
Log number of exam takers 0.014** 0.023*** 0.012 -0.001 0.018***
(0.007) (0.007) (0.008) (0.006) (0.007)
Male 0.001 0.001 0.001** 0.001 0.001
(0.001) (0.001) (0.001) (0.001) (0.001)
White -0.004* 0.001 -0.004** -0.002 0.001
(0.002) (0.002) (0.002) (0.002) (0.002)
Hispanic 0.001 0.001 0.002 0.004 -0.002
(0.002) (0.002) (0.001) (0.003) (0.002)
Black 0.004 0.003 0.004 0.002 0.004*
(0.003) (0.003) (0.003) (0.003) (0.002)
Economically disadvantaged 0.010*** 0.006 0.011*** 0.008* 0.002
(0.004) (0.004) (0.004) (0.005) (0.002)
At risk of dropping out -0.014** -0.020*** -0.013** -0.014** -0.010*
(0.007) (0.007) (0.006) (0.007) (0.006)
In special education -0.000 -0.001 -0.000 -0.001 0.000
(0.001) (0.002) (0.001) (0.001) (0.001)
In gifted/talented program -0.012 -0.013 -0.011 -0.014 -0.005
(0.009) (0.009) (0.008) (0.009) (0.005)
Demographic index (math score) -0.000 0.007 -0.000 -0.000 0.008
(0.008) (0.007) (0.008) (0.006) (0.005)
Demographic index (ELA score) 0.012 0.021%** 0.012 0.011 0.016***
(0.008) (0.007) (0.009) (0.008) (0.006)
Panel B. Student achievement
Math score (SD units) 0.006 0.019 0.001 0.017 0.025**
(0.020) (0.020) (0.022) (0.020) (0.010)
Math score residuals (SD units) -0.007 -0.018** -0.011 -0.003 -0.016***
(0.008) (0.008) (0.007) (0.007) (0.005)
ELA score (SD units) 0.006 0.015 0.006 0.012 0.023**
(0.017) (0.016) (0.019) (0.022) (0.009)
ELA score residuals (SD units) 0.004 0.001 0.003 -0.003 0.002
(0.008) (0.008) (0.008) (0.011) (0.005)
N (# districts/grade levels/years) 258,648 189,816 48,648 48,648 48,648

Notes: Column (A) shows the mean of each dependent variable in 1996-2000. Columns (B)—(D) present estimates of 3 from
equation (3) estimated separately for all grades (3-8), elementary school (grades 3-5), and middle school (grades 6-8). Column
(E) presents estimates of 6 from equation (4) estimated separately for all grades (K-8), elementary school (grades K-5), and
middle school (grades 6-8). Standard errors in parentheses are clustered at the county level with * p < 0.10, ** p < 0.05, ***
p < 0.01. Data: TEA and SBEC.
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B Steps to Becoming a Classroom Teacher in Texas

The basic requirements for becoming a teacher in Texas include (Agency, 2022c):

1. Obtain a Bachelor’s Degree
2. Complete an Educator Preparation Program (EPP)
3. Become certified by passing appropriate license exams

4. As of January 1st, 2008, complete background check (Agency, 2022d)

There are two types of EPPs depending on whether the individual would like to obtain
their bachelor’s degree concurrently (University-based program - UBP, which we refer to
as “standard”). TEA describes University-based programs as, “University programs offer a
route to educator certification while earning a degree at the same time. These programs also
allow a person with a bachelor’s degree or higher to complete the requirements for an edu-
cator certificate with university coursework. In some cases, people with a bachelor’s degree
can earn an advanced degree in addition to completing the requirements for a certificate.”
TEA describes alternative programs as, “Alternative certification programs (ACP’s) offer
a nontraditional route to certification that may allow you to teach while completing the
requirements. These programs are located in universities, school districts, education service

centers, community colleges, and private entities.”

Requirements for a UBP EPP (Agency, 2022a):

1. Select a Texas University that has an approved EPP program and meet the require-

ments for entry
2. Complete course work and secure student teaching placement
3. Complete examination requirements for a Standard Certification
e Student must be recommended through program
4. Apply for a Standard Certificate
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Requirements for a ACP EPP (Agency, 2022b):

1. Select an approved ACP and meet the requirements for entry
2. Obtain a Teaching Position

o Depends on appropriate progress in ACP and program is required to provide an

eligibility statement

o A certified mentor is assigned to work along with the ACP student
3. Apply for a Probationary Certificate

4. Finalize any further requirements for ACP (coursework, exams, etc), then apply for a

Standard Certificate

To become certified in Texas, teachers must pass both a content and a Pedagogy and
Professional Responsibilities (PPR) exam (Templeton et al., 2020b). The content exams test
knowledge of subject material at relevant grade levels such as mathematics for grades 8-12 or
art for grades EC-12. The PPR exam measures four dimensions: designing instruction and
promoting student learning, creating a positive classroom environment, implementing effec-
tive instruction and assessment and fulfilling professional roles and responsibilities (Agency,
2018). The PPR exam changed in 2003 from Examination for the Certification of Educators
in Texas (ExCET) to the Texas Examinations of Educator Standards (TExES) but they

tested the similar material over the course of this change (Hendricks, 2016).
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