THE SYSTEMIC EFFECTS OF SCHOOL CHOICE INDUCED COMPETITION: DEFINING
COMPETITION AND EVALUATING ITS EFFECTS ON THE OUTCOMES OF ALL
STUDENTS
By

Benjamin M. Creed

A DISSERTATION

Submitted to
Michigan State University
in partial fulfillment of the requirements
for the degree of

Educational Policy — Doctor of Philosophy

2016



ABSTRACT

THE SYSTEMIC EFFECTS OF SCHOOL CHOICE INDUCED COMPETITION: DEFINING
COMPETITION AND EVALUATING ITS EFFECTS ON THE OUTCOMES OF ALL
STUDENTS

By
Benjamin M. Creed

Using the three paper format, this dissertation contributes to the literature evaluating
school choice and school competition. This study highlights important gaps in our collective
understanding of the impact of school choice policy. This dissertation contributes in multiple
ways to the closing of important gaps related to the effect of school choice induced competition
on student outcomes: 1) developing a consistent measure of competition grounded in theory and
empirical evidence and 2) evaluating the systemic effects of competition, the effects of school
competition on all students within an educational market regardless of the school attended.

| address the first gap in three ways. | highlight the existing variation in competition
measures and demonstrate that the presence of multiple competition measures in the extant
literature is cause for concern. I do this by showing that you can infer positive, negative, and null
impacts of competition on student outcomes simply by substituting the various measures of
competition into the same regression model. Second, | lay out a process for selecting between
measures of competition, with the goal of a continued conversation around improving our
measures of competition. Third, | suggest a theoretically grounded, empirically refined measure
of competition. These efforts contribute to the current school choice policy conversation by
focusing attention and thought on the definition and measurement of competition, a key avenue
through which choice is to improve the educational system. Improving the measurement of

competition should appeal to all interested in school choice as it is essential to any evaluation.



| address the second gap in two ways. | first highlight the importance of bringing all
students in an educational market under one framework — that of systemic effects — in addition to
comparing the performance in a student’s residentially assigned district to charter schools or
other public schools through inter-district choice. While evaluating the systemic effects of school
choice induced competition allows us to address questions of policy relevance, such as what are
the average impacts of competition on educational outcomes for all students residing within an
educational market, there are no domestic studies of the systemic effects of competition. | then
produce the first such domestic study for the state of Michigan. | create a unique five year panel
dataset covering the school years 2008-09 through 2012-13 — drawing on the Michigan’s Center
for Educational Performance and Information and the Common Core of Data — to evaluate the
systemic effects of competition on the average and variation of student test score outcomes. The
evidence suggests that there is not a single systemic effect of competition for all districts or
contexts. The average impact and the impact on the variation of test scores differs across district
context. Competition is associated with negative impacts in some cases and may not be a tide
that lifts all boats nor does it lead to a narrowing of the gaps between the boats.

In sum, this paper makes multiple contributions to the school competition literature. I
underscore the need for more careful attention to be paid to the measurement of competition. |
also demonstrate the value-added by evaluating the impact of competition on the entire system
rather than just on its component parts. In this work | demonstrate that competition does not
operate in a simple manner. There is evidence that competitive pressure has mixed impacts
dependent on context. This has implications for both the design of policy as well as whether or

not school choice will yield improvements for all students.



Copyright by
BENJAMIN M. CREED
2016



To my partners on this journey, Mary Pat at my hip and Carly Grace slightly ahead.



ACKNOWLEDGEMENTS

Over time, I’ve realized just how few and far between are the times where you get to
stand up to say, sit down to write, or casually share just how much you appreciate another
person. What a joy it is to reflect on how others have helped you get you where you are.
Certainly humbling. Certainly encouraging. Certainly overwhelming. However, it’s with more
than a hint of irony that the following effort for me to say thank you, to say | appreciate what
you’ve contributed, to say I recognize the sacrifices made, to say you’ve helped me grow as a
scholar and a person will probably accompany a document that maybe 5 people will ever read!
Nevertheless, | hope I do justice to those that have graciously done more than could be expected
to help me pursue my goals. There is no denying my dissertation is stronger because of all those
who have affected me. However, there is little doubt that any errors, missteps of thought, or
remaining questions are due to me and me alone. With that said, to start a constant refrain, thank
you.

Thank you to those who have invested themselves into my apprenticeship as a budding
scholar. In a field where the lessons are built through firsthand experiences, the observation of
the approaches of those more senior, and built on relationships, | have had the amazing fortune to
have a series of amazing mentors. One of the great privileges of my life has been to learn from
and work under my advisor and mentor, Amita Chudgar. From our first meeting at a hotel under
renovations outside of Ann Arbor through the direct, meaningful, and needed critiques in the past
months, I’ve always been excited to hear what you have to say. The way you approach your
work and relationships, with compassion, care, and a consistent grounding in the why of it all,
that’s an example I will continue to strive for in all aspects of my life. Thank you. Josh Cowen,

who took me under his wing these past two years, thank you for your investment in my training,

Vi



my professional development, and for challenging me. | appreciate the trust you showed me in
our work. I learned much from you about navigating professional relationships and about how to
frame my thoughts. To David Arsen, I’ve held in my mind one of our first conversations
surrounding this work. You laid out a map of southeast Michigan and provided an impromptu
history lesson. This helped me stay grounded, gave me a sense of place, and has fostered a keen
interest in better understanding the complexities of Detroit and Michigan. Thank you. Rebecca
Jacobsen, hearing the echoes of your kind words through the voice of others, your
encouragement and belief in me manifested, amongst other things, by inviting me to share my
work with your students, your perspective and your feedback, | appreciate them all. Thank you.

To those who believed in me when they had little reason to, | appreciate your investment.
I hope I have lived up to the trust you showed in an unproven entity. Michael Sedlak, you were
instrumental in bringing me to Michigan State University. The support you provided to me as |
pursued my degree and as | saw opportunities to turn my brainchildren into reality cannot be
overstated. I have felt honored, fortunate, and lucky to have studied in the Educational Policy
program. Thank you. Bob Floden and Jeff Wooldridge, |1 am grateful for your support and
decision to include me in the Economics of Education fellowship. The training and experiences
provided are unmatched. Thank you. Joni Burns, Jodi Potter, and Gretchen Ewart, thank you for
dealing with with my fits and starts as I’ve attempted to navigate the program. You make the
program hum.

To all my friends and colleagues who have contributed to my personal and intellectual
growth, I couldn’t have hoped for a better environment to try on the outfit of scholar. There are
so many who have provided me with constant encouragement, excitement, challenge, and depth

of thought while on this journey. As the journey is made by those you share it with, I can’t say it

vii



clear enough or loud enough, but you’ve made this a wonderful trek. Thank you. In particular, to
name a few amongst the many, for their contribution to my intellectual growth: Walt Cook, Dan
Fitzpatrick, Alan Hastings, Laura Holden, Justina Judy, John Lane, Alyssa Morley, Dave Reid,
Andy Saultz, Guan Saw, Rachel White. Thank you.

Turning to family, I’ll try my best through words but hope I convey my thanks through
my actions. To my parents, how do you say thanks to those that have sown the seeds and
encouraged their growth? I have taken so much from both of you. Your commitment to
education, to fostering my curiosity, to the continued encouragement and support as | wend my
way through life, I hope to provide Carly with the same grounding. While I look forward and
know the path ahead of me is of my (well, my families) choosing, | know the two of you will
always be walking behind me. Mom and Dad, you’ve always generously followed my path,
helping me when | needed it, encouraging me when my pace lagged, and cheering me on when |
found something of joy. | see fingerprints of you both in all that I do, this included. No bigger
supporters could ever be hoped for. Thank you. Jacob, my brother and my friend, | hope you
know the indelible impact you have had on my life. Again, what words capture how it feels to
have you as a big brother? Your intellect, your humor, and your sensitivity are examples for all.
From my earliest memories to sharpening my thoughts as this dissertation took shape, | am
forever grateful. Thank you. To Tim and Rosemary Caragher, in-laws is too harsh sounding of a
term. You have taken me in as a son. Your support for myself, for my wife, and for our family
has been undeniable as we have pursued this goal. | appreciate our conversations about the PhD
pursuit and your shared experiences, Tim. Rosemary, | always looked forward to our passionate
conversations before others would awake about the importance and role of education — it always

reminded me of the importance of my work. Thank you.

viii



Finally, to my wife and daughter. This is the easiest and hardest of all. The easiest, Mary,
because | am thankful for everything. The hardest because of the depth of support, love,
kindness, belief, and encouragement provided to me. Your sacrifices, your strength, your
commitment, your grace through it all humble me. I am who | have become because of you. To
quote a favorite song of mine, “In your love, my salvation lies.” No truer words can be written of
how you’ve changed me. Thank you. To Carly, my sweet daughter. Before I met you, you had
already changed me. Your sweet innocence, joy, and incredibly cute smile motivate me to grow,

to challenge the world to improve, and to follow your lead as long as you let me. Thank you.



TABLE OF CONTENTS

LIST OF TABLES ...ttt sttt e s e e et stennenteeneens xii
LIST OF FIGURES ..ottt sttt et ettt st beenaena e e Xiv
Paper 1: The three policy logics of school choice: What do we know and where are the gaps?.... 1
T (T [ T4 AT o PSSR RSSPSON 1
[oL0] [ Toy Y oo ot OSSPSR 3
Policy 10giC - COMPELILION .......oiviiiiiiccie ettt re e 5

POLICY 10GIC - INNOVALION.........oiuiiiiiiiieiee e 5

Policy logic — expansion 0f COICE .........cccccvieiiiii i 8
Reviewing the literature on key components of the policy 10gICS ..........cccovviiiiiiiiiieie 11
Competition — multiple measures and mixed fiNndiNgs ........cccceveviieriinienieeneee e 12
Innovation — under-conceptualization and mixed evidence...........cccccveveveeneeieveeseennnn, 14
Expansion of choice — more students have access but still uneven............ccccceevvvvienee. 16

[ 1T ES1S] o] USSR SRPORPSN 18
REFERENGCES ........oiii ittt sttt ettt te et e ba e s et et e nentesrennenne e 20
Paper 2: Defining and evaluating the measurement of school competition: towards a theoretically
grounded, empirically refined measure of school competition............ccccceveiieve s, 27
LT - LT L= =V 1 SR 29
History of school choice and COMPETITION .........cooviiiiiiiei s 29
Measures of competition in the Herature ..........ccccceeeeii e 32
Competitive effects on test SCOre QUICOMES. ........eeverreereerieiie e e e 33
Competitive effects on non-test SCOre StUAIES. ........c.ccveveerieiieiecc e 34

Conceptual framework for school choice induced cOmpetition ...........cccceoeveicieninnnnnns 40
School choice POlICY CONTEXL. .......ocviiviiiiiieceee s 42
Characteristics of the school choice market............c.ccoevveieiiiieccc e 43

Perceptions of TPS admMinIStrators. ..........ccoiiiiiiieiiiie et 47

Local contextual faCtOrS. ........ccvcviiiiie e 48

Fitting the PIeCeS tOJETNET. ........oiiiii e 49

The school choice context in Michigan — in ideal study location.............ccccccceeveeiieinnnns 53

Data and IMETNOUS .......oocuieiece et e et esre e teeseesreenreeneenneenneeneeas 55
Data and methods — assessing the correlation between measures ..........cccoccevvverveiieseeene 56
Operationalizing measures of COMPELItION. .......ccceevveeiiiiiieii e 56

Presence VariabIEs. ........c.oiiiiiei e 58

Market share Variables. ..........ccooiiiii i 58

Function of market share and presence variables. ...........cc.ccooviiiiiiiiiiiinnn, 62



Regression Variables. ..o s 63

Correlational analysis of school competition Measures. ..........cccevvvieereeveieeseenenn 63

Regression analysis of school competition MeasUres. .........c.cooveieieneieneseseeens 64

Data and methods — assessing the conceptual coverage of the measures...........ccccceeueeee. 67
INEEIVIBWS. ...ttt bbbttt b bbb ne e 67

ANALYZING INTEIVIEW TALA. .....eviiieiieiieiee e 71

Data and Methods — Evaluating the measures of competition using a rubric................... 72
Developing an evaluation FUDFIC. .........cccviiieiiie e 72

RESUIES ...ttt ettt e Rt e e Rt be et e are e te et e nneenreete s 74
Correlational FESUILS. ......c..oiveiie bbb 74

FIXEA EFFECLS FESUILS. ..eevieii ettt nes 77
Contextualizing the conceptual framework for MI through interviews.................... 79
Systematically evaluating the measures of competition. ...........ccccccveviiiieiieceeean, 94

[ 11111 o] USROS 99
(O] T [ S]] AR P TP 106
APPEND X e e e a it e e e rraeeeans 107
REFERENCES ... .ottt bbbttt ettt st bbb s 111
Paper 3: Evaluating the systemic effects of school choice induced competition: Student outcomes
TN IVHICRIGAN <. et b bbbttt bbb 119
Yoo [0 Tod o] o TSRS 119
LT - LN = =AY T TR RR 121
Review of school choice induced competition lIterature .............cooveveieieniiencnienns 121
Conceptual framework for evaluating the systemic effects of competition ................... 126

Data & VariabIES.........oeieie ettt et ns 136
D - E PRSP OTRPPPOPR 136

RV = o] L= 138
OULCOMES OF INTEIEST. ...veeveeieieceeee ettt ee e e snee e 138

Measures Of COMPELILION. ........ccoviiiiii e 142

L0} 11 1] £ SS 147

IMIBENOUS. ...t bbbttt ettt n et b nennenre s 150
LTS PSS 156
DiscusSION aNd LIMITATIONS........oiiiiiiiiiie ettt es 168
(@70 0 T0d 101 [ o USSR 172
APPENDIX ...ttt ettt ettt bbb R e Rttt nnenbenbeeneenenre s 173
REFERENGES ...ttt e et e et e e et e e et e e st e e e st e e e snbe e e nneeeenneeeennes 180

Xi



LIST OF TABLES

Table 1. Studies of the impact of choice based competition on non-test score outcomes............ 35
Table 2. Summary of the measures of competition in the literature reviewed in this paper. ....... 39
Table 3. Definition of competition variables and data sources used to create each measure. ...... 57
Table 4. Descriptives of the measures of competition in the extant literature.............c...cccueneee. 59
Table 5. Sampling strategy With PSEUAONYMS. .......cceoiuiiieiiee e 69
Table 6. Within category comparisons for fourth grade. ..........cccccooveiiiieii i 75
Table 7. Within category comparisons for fourth grade. .........ccccoooveviiii i 76
Table 8. Between category correlation on select measures for grades 4 and 7. ..........cccccvevveenee. 77
Table 9. Fixed effects regression estimates of the competitive effects on standardized average

IMIEAAP SCOTES. ...ttt ettt ekt e kbt e kbt e e et e st e e e eab e e e nnb e e e nnb e e e anbeeenreas 78
Table 10. Descriptive characteristics of the districts for the superintendents interviewed. .......... 79
Table 11. Evaluation rubric for measures of COMPEItioN..........covieiiiiiiiinieeeee e 96
Table 12. Possible interpretations of results with no changes in traditional public schools....... 135
Table 13. Description of each of the OUtCOME MEASUIES ..........cccvvieiierieeeree e 139
Table 14. Description of each of the measures of competition USed ...........ccccoovrereneienininnnns 140
Table 15. Control variable definitions and data SOUICES ............coerireririninieeee e 148
Table 16. DESCIIPIIVES ......eiveiiieiieieite ettt bbbttt bbbttt e bbb beene s 157
Table 17. POLS regression of competition measures on system level average outcomes. ........ 158
Table 18. POLS, FE, and Random Trends for systemic effects on average MEAP math scores159

Table 19.

POLS, FE, and Random Trends for systemic effects on average MEAP reading scores
....................................................................................................................................... 161

xii



Table 20. Systemic effects of school competition on the variation of MEAP outcomes, measured

DY TNIEE GAPS. +..vrerieeiieite ettt e et e r et e et et e e r e aeen e e re e te e e nreereenee e 163
Table 21. Subgroup analysis of the systemic effects on average student test scores by enrollment

AN TUNA TrENAS. ...t e st et e e eereenbeeneesreenbeeneens 164
Table 22. Subgroup analysis of the systemic effects on student test score gaps by enrollment and

TUND EFENAS <.ttt bbbttt e bbbt benre s 165
Table 23. Summary results for all systemic effects on average OUtCOMES. .........cccccveveveiverieennnns 166
Table 24. Summary results for all systemic effects on outcome gaps. .......ccccevveveviveresiieseennnns 167

Table 25. Subgroup analysis of the systemic effects on average student test scores — District

IMEAP QUAITHTES. ...ttt bbbt bbbt nb bt 174
Table 26. Subgroup analysis of the systemic effects on average student test scores — %Black

0[N L] =TSSP PSRSSRSON 175
Table 27. Subgroup analysis of the systemic effects on average student test scores — %FRL
QUANTTTES ...t b bbbttt bbbt bt b et b et bbb n e 176
Table 28. Subgroup analysis of the systemic effects on test score gaps — District MEAP quartiles
..................................................................................................................................................... 177
Table 29. Subgroup analysis of the systemic effects on test score gaps — District % Black/African
AMETICAN QUANTTTES ...ttt bbbt e bbb nbe et 178
Table 30. Subgroup analysis of the systemic effects on test score gaps — % FRL quartiles ...... 179

Xiii



LIST OF FIGURES

Figure 1. Competitive effects of school choice studies are comprised of two main components —
systemic effects and TPS effects STUTIES. .......ooviiiiiiiie e 4

Figure 2. Policy logic diagram for competition. This diagram lays out a general logic model for
how school choice policy can create competition which improves the efficiency of the system
and ultimately an improved educational system for all students. It is not meant to capture all
avenues by which competition leads to improved outcomes but instead to provide a useful
heuristic. School choice policies will induce schools to compete for students. This competition
for students will lead to new practices and options as well as the removal of low performing
schools. The responses to competition will lead to a more efficient school system and, ultimately,
to improved outcomes fOr all STUAENTS. ........cc.coiiiiiiecc e 6

Figure 3. Policy logic diagram for innovation. This diagram lays out a general logic model for
how school choice policies can spur schooling innovations and ultimately an improved
educational system for all students. The introduction of schooling options free of some of the
rules and regulations of the traditional public schools will allow schools to innovate. These
schools outside of the standard rules and regulations will experiment with new programs,
teaching methodologies, and governance structures. The innovations which work will then filter
through the system increasing the diversity and effectiveness of schooling practices and will lead
to an improved educational system for all STUdENTS. ..o 7

Figure 4. Policy logic diagram for expansion of choice. This diagram lays out a general logic
model for how the expansion of school choice to students who traditionally have not had choice
leads to improving the match of services to needs and ultimately an improved educational system
for all students. The introduction of a publicly funded school choice policy will provide all
families access to school choice, facilitating families’ ability to act on their preferences. This
expansion of choice will lead to more students exiting lower quality schools, more students
attending better schools, and more students attending schools perceived as better matches. This
leads to a better match of services to needs, more students receiving better education and will
lead to an improved educational system for all STUdENtS. .........cccoeriiiiiiiiii e 8

Figure 5a. Conceptual framework for what factors influence the extent of competition felt by
(0113 £ Tod TS OP SRR 44

Figure 5b. Examples of the types of factors which contribute to each of the overarching

CALEGONIES N FIGUIE L8. ..veiiiiiieieiteite ettt b bbbttt ettt sbe st b eneeneas 45
Figure 6. Possible reSponses 0N INAEX CAIUS. .....c.oiveieiiiiriiiieieie e 80
Figure 7. Response to the indeX cards - LOW A .......cooiiiiiiiiiieese e 82

Xiv



Figure 8. Response to the index cards - Middle A..........coi i 83

Figure 9. Response to the index cards - LOW B ... 84
Figure 10. Response to the index cards - HIgh B ... 85
Figure 11. Response to the index Cards - LOW C ........occoiiiiiiiiiieiesc e 86
Figure 12. Response to the index cards - Middle R-C..........ccooeiiiiiiiiiiieeee 87
Figure 13. Response to the index cards - LOW R-D .......c.cooiiiiiiiiiiiieeeee e 88
Figure 14. Response to the index cards - HIgh D .......oooiiiiiiiiieeee e 89
Figure 15. Response to the index Cards - LOW E ... 90
Figure 16. Response to the index cards - MiddIe E ... 91
Figure 17. Competitive effects of school choice studies are comprised of two main components —
systemic effects and TPS effects StUTIES. .......cccveiiiiiiieie e 122
Figure 18. Models of the systemic effect of competition on student outcomes ..............cccu..... 130
Figure 19. Systemic effect of competition on variation in student outcomes...........c.cccceveeueenee. 133

Figure 20. Systemic effect of different policy option on average quality of schooling and
(22 L T LA o] o SR TR 134

Figure 21. Gaps between deciles for district average math and reading MEAP scores ............. 162

XV



Paper 1: The three policy logics of school choice: What do we know and where are the

gaps?

Introduction

School choice, broadly defined, has long been a part of the educational landscape in the
United States. Families could, ostensibly, choose where to live, whether to attend private secular
or religious schools, or to homeschool their children. These forms of de facto school choice
rested on the freedom for families to choose where to live, choose a religious education, and
choose what to learn. Importantly, these choices relied primarily on private resources and
decisions. No public provisions were made to address whether a family could exercise their
ability to choose. While these private impulses remain a part of the American educational
system, the past two and a half decades has seen the introduction and widespread adoption of a
variety of publicly funded school choice policies.

Public school choice policies—using public funds to provide schooling options to
families—have primarily taken the form of three different policy options: charter schools,
vouchers, and inter-district open enrollment plans. Since the passage of the first charter school
law (Minnesota) and the first voucher law (Milwaukee, Wisconsin) in 1989, school choice
legislation and enrollment has rapidly increased. In the 2013-14 school year, there were 43 states
with charter school legislation (Ziebarth, 2016), enrolling over 5% of students (NAPCS
dashboard, n.d.). Currently, thirteen states and Washington D.C. have publicly funded voucher
systems covering at least a portion of students (NCSL, n.d.) and fourteen states subsidize private

school tuition through tax credits or deductions (Cowen & Toma, 2015). Open enrollment, both



inter and intra-district choice, has also seen a marked increase in both the number of districts and
states participating and the overall use of the policies with all but two states having some form of
open enrollment as of 2015 (Education Commission of the States, n.d.).

The three main arguments undergirding publicly funded school choice are a) school
choice leads to competition which leads to a better educational system for all students (e.g.
Chubb & Moe, 1990; Friedman, 1955), b) creating choice schools outside of the traditional
public system framework would encourage innovations which traditional public schools (TPS)
will adopt and in turn improve the educational system for all students (e.g. AFT, n.d., Preston,
Goldring, Berends, & Cannata, 2012), and c) school choice policies expanding school choice to
families that traditionally had no options will improve the match between student and school
which would improve the quality of education for all students (e.g. Friedman, 1955; Lauen,
2007; Smith, Richards, & Perez, Jr., 2016). Each of these underpinning logics aspire to a similar
goal of improved education for all students served by the public education system. While they
are presented for the most part as distinct logical frameworks, there are points of overlap in
conceptualization as well as in in practice.

Concurrent to states adopting school choice policies, researchers have produced a number
of studies exploring various aspects of these relatively new policies. While there are exceptions,
typically studies have explored four aspects of these policies: a) how the policies operate, b) the
impact of choice on those students who use choice, ¢) whether they result in innovative practices,
and d) whether they induce competitive effects in traditional public schools.

Studies pursuing these questions focus on informative aspects of school choice policy —
how does the policy work and how do parts of the system respond. However, there are no

studies, to my knowledge, which evaluate whether school choice policies produce the outcomes



described by each of the three policy logics — an improved educational system for all students.
This paper describes each of the three policy logics mentioned above, reviews the current
research for the primary factor for generating improved educational outcomes for all students in
each policy logic (competition, innovation, and expansion of choice), and concludes by
suggesting three fruitful areas of research: a) developing a consistent measure of competition, b)
evaluating the systemic effects — the effects on all students within the publicly funded
educational system — of school choice policies, and c) improving the conceptualization of

innovation and the factors which may promote or constraint innovation.
Policy logics

Before delving further into the literature, I introduce a three terms which are central to
this and the subsequent papers — a) competitive effects of school choice studies, b) the systemic
effects of competition, and c) the TPS effects of competition (see Figure 1). Competitive effects of
school choice studies are any empirical work which assesses the role that competition plays on
the educational system. This term is an overarching term and envelops the other two. Systemic
effects of competition studies are a subset of the competitive effects literature. Systemic effects
studies set the unit of analysis as all students residing within a given educational system?.
Systemic effects studies address questions related to the impact of competition on all students,
regardless of school attended, whether the overall efficiency in the system changes, or if
innovation occurs among the schools in the system. TPS effects of competition studies are those
studies which set the unit of analysis to the traditional public schools. TPS effects studies

examine the effect of competition on TPS student outcomes, on the efficiency of TPS schools or

! For the purposes of the subsequent papers, | set the educational system equal to all students residing within a given
catchment area. | discuss this decision in more detail below in the methods sections of Papers 2 and 3.



Competitive effects of school choice studies

A 4 h 4
Systemic effects of competition TPS effects of competition
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studies studies studies studies studies studies

Figure 1. Competitive effects of school choice studies are comprised of two main components
— systemic effects and TPS effects studies.

whether TPS innovate.

In order to directly assess the impact of school choice policies on the outcomes of all
students defining the educational market, or system, is essential. The arguments undergirding
each of the school choice logics do not limit the gains to those students that leave their home
traditional public school (TPS). Nor do the gains accrue only to those students who remain in
their TPS. Each logic argues that the educational outcomes will improve on balance. As such, |
argue that all students that attend schools which receive public funds fall into the educational
system and ought to garner consideration when evaluating the effects of competition. Therefore,
| define the systemic effects as the effects of competition on the educational outcomes of all
students within a given educational market?, whether they attend TPS, magnet, alternative public
schools, or charters. By defining the systemic effects this way, policy relevant questions such as
whether introducing school choice would improve the overall student outcomes for students

within the system, how does the variation between subgroups and schools change with school

2 This concept can be operationalized with different boundaries and definitions. The specifics do not influence the
underlying intuition: the systemic effect is the impact on all students within a given market, regardless of school
attended.



choice policies, and do school choice policies lead to improvements in overall efficiency of the

system can all be assessed.

Policy logic - Competition

Arguments for school choice legislation often appeal to marketization forces in order to
improve the educational system. The central argument of this policy logic argue that the
traditional public schools (TPS) virtual monopoly on publicly funded schooling options stymies
innovation, productivity, and quality. Specifically, the school system is not incentivized to meet
the needs of the individual students and families which leads to poor matching between services
and needs, limits the relevancy of the education to the context, and creates inefficiencies. The
introduction of school choice into the public school system will break the educational monopoly
leading to improvements in the quality of the school system (See Figure 2). These improvements
will occur due to the competitive pressure to attract students. Forced to compete for students,
schools will innovate in delivery methods and content, provide services better matched to the
demands of families, and/or improve operations. Schools which cannot attract enough schools
will close and new schools will open to fill needs or replicate successful models. Ultimately, the
overall increase in efficiency, found through changes in practices, and a better match of services
to student needs, will improve leading to an increase in the quality of the schooling system (e.g.

Chubb & Moes, 1990; Friedman, 1955; Hoxby, 2001).

Policy logic - Innovation

While competition induced by school choice policy may induce innovative practices (e.g.

Chubb & Moe, 1990), charter school policy is also suggested as leading to innovation through
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Figure 2. Policy logic diagram for competition. This diagram lays out a general logic model
for how school choice policy can create competition which improves the efficiency of the
system and ultimately an improved educational system for all students. It is not meant to
capture all avenues by which competition leads to improved outcomes but instead to provide a
useful heuristic. School choice policies will induce schools to compete for students. This
competition for students will lead to new practices and options as well as the removal of low
performing schools. The responses to competition will lead to a more efficient school system
and, ultimately, to improved outcomes for all students.

reduced bureaucracy and more autonomy (e.g. Chubb & Moe, 1990; Geske, Davis, & Hingle,
1997). The rhetoric supporting this policy logic has found its way into the discourse at both the
federal and state levels of policy making. At the federal level, President Obama noted that due to
the independence of charter schools they “are able to try new models of learning and methods
that encourage academic excellence and set students on a path to success. They are laboratories
of learning and incubators for the ideas of tomorrow....” (Presidential Proclamation, 2015).
Nearly all state charter laws (more than 90%) have language related to charter schools as
innovators (Wohlstetter, Smith, & Farrell, 2013) with some states requiring charter school

applicants to demonstrate their innovativeness (e.g. Ausbrooks, Barrett, & Daniel, 2005).
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Figure 3. Policy logic diagram for innovation. This diagram lays out a general logic model for
how school choice policies can spur schooling innovations and ultimately an improved
educational system for all students. The introduction of schooling options free of some of the
rules and regulations of the traditional public schools will allow schools to innovate. These
schools outside of the standard rules and regulations will experiment with new programs,
teaching methodologies, and governance structures. The innovations which work will then
filter through the system increasing the diversity and effectiveness of schooling practices and
will lead to an improved educational system for all students.

The underlying policy logic of how school choice policy encourages innovation and
ultimately improves the overall system can be seen in Figure 3. Providing for independent
schools, often charter schools, will lead to new programs, practices, and new governance
structures. These new schools will produce a diversity of schooling options and a new set of best
practices will proliferate through the system. This proliferation would occur either through
altruistic mechanisms (e.g. schools wanting to adopt new best practices to improve the
educational opportunities for a school system’s students) or through competitive pressures (e.g.
the need to adopt best practices or diversify offerings to attract students to the school or district).
Whatever the mechanism of adoption, the diversity of options and new practices in the education

system will lead to improved outcomes for all students.



Policy logic — expansion of choice

The expansion of choice to all families has grown in acceptance, finding purchase in
federal policies such as NCLB and Race to the Top (Berrends, Cannata, & Goldring; 2011), local
media outlets (e.g. Smith Richards & Perez, Jr., 2016), and even petitions on Change.org as a
means to improve the educational outcomes for all students. Figure 4 demonstrates the logic

behind how expansion of choice would lead to improved outcomes for all students.
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. of services
school choice expanded school all students

Students can
match
preferences

Figure 4. Policy logic diagram for expansion of choice. This diagram lays out a general logic
model for how the expansion of school choice to students who traditionally have not had
choice leads to improving the match of services to needs and ultimately an improved
educational system for all students. The introduction of a publicly funded school choice policy
will provide all families access to school choice, facilitazing families’ ability to act on their
preferences. This expansion of choice will lead to more students exiting lower quality schools,
more students attending better schools, and more students attending schools perceived as
better matches. This leads to a better match of services to needs, more students receiving better
education and will lead to an improved educational system for all students.

Absent publicly funded school choice options families, school choice was limited to
those families willing and able to bear the cost of selecting a residence based on the schools or
sending their child to a private school. The expansion of school choice to all families would
break the link between a family’s means and the decision on where to send a child. In the words

popular in the media, expanding choice to all would ensure no child would be stuck in a failing



school. Families would be able to exit failing schools, attend better schools, and to attend schools
which better match their preferences. This would lead to an increase in the quality of schools
attended and a better fit which would improve the schooling outcomes for all students.

N——

It is important to note the interplay of the three policy logics as well. School competition
is thought to both spur innovation as well as provides a mechanism for the innovations, wherever
they arise, to proliferate throughout the system. School competition and publicly funded
expansion of choice are both argued to improve the match between students and schools which
leads to efficiency gains. Innovations and the expansion of choice also go hand in hand as school
choice allows families to select which innovations best serve their needs while also allowing
schools to provide a subset of practices rather than a broad spectrum of options. The largest
overlap of the three logics is that they lead to positive systemic effects — improved educational
outcomes for all students regardless of school attended. The competition policy logic does not
suggest that only traditional public schools will improve. Innovations are not for the sake of
innovation alone — the argument is that new best practices will emerge and be taken up by the
system to better serve all students. The expansion of school choice to more students is not
intended to just give choice but to provide a way out of failing schools for all students —
importantly, leaving failing schools for better options and raising the quality of school accessed
for all students. However, the empirical evidence is relatively thin: there are only two domestic

studies (Hoxby, 2000; Rothstein, 2005)2 and three international studies that take into

3 1 have chosen to only briefly touch on these two studies as the debate between Hoxby and Rothstein calls into
question the methods of each.



consideration the performance of all students within a given market, regardless of type of school
attended.*

The two domestic papers explore the effect of Tiebout choice generated competition on
all public school student outcomes using an instrumental variables approach based on rivers and
streams (Hoxby, 2000; Rothstein, 2005). These two papers are in conversation with each other as
the Rothstein (2005) paper attempts to reproduce the results in Hoxby (2000). Hoxby (2000)
found a positive impact of Tiebout choice on public school productivity while Rothstein (2005)
found a null effect. Given the mixed results from these studies (and subsequent responses) there
is little consistency in the domestic literature.

Dijkgraaf et al. (2013) provides evidence from the Netherlands’ voucher system on the
systemic effects of competition, measured by the HHI, on central exam scores, graduation rates,
and percent of students graduating on time. Hsieh and Urquiola (2006) look at the systemic
effect of competition in Chile, measured as the share of private school enrollment at the
commune level, on the average years of school completed and the math and reading test scores.
West and Woessman (2010) use the national share of private enrollment as the measure of
competition when comparing 29 countries’ math, reading, and science scores as well as their per
pupil expenditures. Results from the Netherlands and Chile suggest that there is either no
systemic effect or a negative systemic effect of competition. West and Woessmann (2010), on

the other hand, find that there is a significant positive effect on quality and efficiency.

4 Studies which examine portfolio districts could be thought of as providing estimates of the systemic effects of
school competition — such as the recent studies of the New Orleans Recovery District (Harris & Larsen, 2016).
However, it is not clear that we should interpret studies of districts adopting portfolio models as equivalent to studies
of school choice policies. Portfolio districts do likely draw on competition between schools but also introduce new
governance structures, new initiatives, and other confounding changes. Therefore, research on portfolio districts can
be thought of as systemic effect studies, what is the effect on all students within a given market of a policy change,
but not as a study of the systemic effects of school competition.
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While these three international studies represent the only research which has explored the
systemic effect of competition, their results do not speak directly to the U.S. context. Given the
centrality of systemic effects in each of the three main policy logics, there is a need to produce
research which empirically evaluates the systemic effects of school choice policies. The dearth of
systemic effects studies can likely be attributed to a number of factors. First, in order to examine
the systemic effects of school choice policies sufficient time must pass for the effects to emerge.
Secondly, the implementation and operation of the school choice policies received much of the
initial research attention. Questions related to, among others, the quality of choice schools, who
utilizes choice options, and the effect of competition on TPS were likely more pertinent to policy
design conversations. Finally, the historic lack of statewide longitudinal student level data sets

has probably also contributed to the gap due to the momentum of lines of research.

Reviewing the literature on key components of the policy logics

| know turn to the what the literature says about the three key components which,
according to the above policy logics, will induce improved educational outcomes for all students
— competition, innovation, and the expansion of choice. As these represent the initial vectors for
each logic, | summarize the strengths and limitations of the current literature for each of the
components. For competition, | briefly review the evidence for how competition impacts the
educational system, highlight the wide variation in conceptualization and measurement of
competition, and argue that a consistent measure of competition is needed before further
evaluating whether competition leads to improved outcomes for all students, or positive systemic
effects. In the section on innovation, | survey the literature on whether the introduction of school
choice policies have a) led to innovations by freeing charter schools from the standard rules and

regulations and b) led to innovations through competitive pressures. Finally, | synthesize the
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literature on whether the expansion of school choice has led to more families of all backgrounds
utilizing school choice to exit low performing schools for better schools. The following three
sections lays out our current understanding of each of these three components, identifies gaps in

the literature, and highlights the absence of domestic systemic effects studies.

Competition — multiple measures and mixed findings

In contrast to research on the systemic effects of school choice, dozens of studies have
examined how TPS have responded to the competitive pressure of school choice — the TPS
effects of compeition. Studies have looked at the impact of competition on student test scores in
TPS (e.g. Bifulco & Ladd, 2006; Bohte, 2004; Figlio & Hart, 2014; Sass, 2006; Zimmer &
Buddin, 2009; Zimmer, Gill, Booker, Lavertu, & Witte, 2012), non-test score student behavior
and outcomes (e.g. Dee, 1998; Falck & Woessmann, 2013; Hoxby, 1994; Hsieh & Urquiola,
2006; Imberman, 2011; Lavy, 2010; Misra, Grimes, & Rogers, 2012; Sobel & King, 2008), and
TPS district level financial responses (e.g. Arsen & Ni, 2012; Bifulco & Reback, 2014; Bradley
et al., 2001; Linick, 2016; Maranto, Milliman, & Stevens, 2000; Misra et al., 2012; Ni, 2009).
These studies have found positive effects of competition (e.g. Bohte, 2004; Booker, Gilpatrick,
Gronberg, & Jansen, 2008; Carr & Ritter, 2007; Figlio & Hart, 2014; Holmes, DeSimone, &
Rupp, 2003; Hoxby, 2003; Sass, 2006; West & Woessmann, 2010), negative effects (Bifulco &
Ladd, 2006; Dijkgraaf et al., 2013; Hsieh & Uqgruiola, 2006; Ni, 2009), or no/mixed effects
(Buddin & Zimmer, 2005; Imberman, 2007, 2011; Linick, 2016; Zimmer & Buddin, 2009).
Within this mixed literature base, there are nearly as many measures of competition as there are
studies.

Broadly defined, the competition measures fall into three general categories based on

how the authors conceptualize competition — measures of the presence of school choice options,
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measures of the market share of the school choice sector, and measures which are a function of
both presence and market share (Linick, 2014; Ni & Arsen, 2013). Studies using the presence of
choice schools have operationalized this measure in a number of ways: a) the presence of a
choice policy (e.g. Lavy, 2010; Linick, 2016; Loeb, Valant, & Kasman, 2011); b) the existence
of at least one choice school in a given area or within a given distance (e.g. Abernathy, 2008;
Gresham, Hess, Maranto, & Milliman, 2000; Holmes et al., 2003; Jackson, 2012; Sobel & King,
2008); and the number of choices available (e.g. Bifulco & Ladd; Zimmer & Buddin, 2009).

Similarly, studies have operationalized the market share of choice schools as the
percentage of students within various geographical boundaries attending charter schools (e.g.
Hoxby, 2003; Imberman, 2007, 2011; Ni, 2009; Zimmer & Buddin, 2009) or private schools
(e.g. Hoxby, 1994; Hsieh & Urquiola, 2006; West & Woessman, 2010) — a handful of studies
have refined market share measures by including the ability of families to utilize choice options
(Maranto et al., 2000), the duration of exposure (Ni, 2009), and including a quality of
competition component (e.g. Cremata & Raymond, 2014).

The final set of studies of school competition conceptualized the measure as a function of
both presence and market share, or potential and realized loss of students. Within these studies,
competition is defined at the school (e.g. Booker et al., 2008), district (e.g. Booker et al., 2008;
Sass, 2006), or county level (e.g. Bohte, 2004). Some studies employed the Herfindahl-
Hirschman Index—a measure of competition based on each school’s enrollment as a share of
total enrollment for all schools in a given geographic region (e.g. Dijkgraaf, Gradus, & DeJong,
2013; Greene & Kang, 2004; Hanushek & Rivkin, 2003) — or the Gravity Access Model (Misra,

et al., 2012) which includes distance between schools along with enrollment share.
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Evaluating the school competition policy logic for school choice relies on two key
factors: a) accurately measuring the extent of competition in the corresponding system and b)
assessing the outcomes for all students in a given system regardless of school attended. In other
words, understanding whether school competition improves the educational system for all
students hinges on having an accurate way of measuring the amount of completion facing
schools. Without either of these two factors, the school competition policy logic for school
choice policy cannot be fully evaluated.

While not exhaustive, the above review underscores the current variation in the
conceptualization and measurement of competition. Without a consistent conceptualization or
measure of competition it is unclear how to synthesize the literature. Further, studies which focus
on TPS students provide insights into the responses of TPS and can help test parts of the policy
logic. However, they stop short of answering the final question related to the policy logic — does

competition improve the outcomes of all students?

Innovation — under-conceptualization and mixed evidence

The current literature on the relationship between school choice policy and innovation
generally responds to two questions: a) do charter schools develop practices which differ from
TPS practices and b) do TPS produce innovative practices when faced with school competition?
The exception to these two general questions comes from a study of New Orleans which looks at
the level of innovation amongst all schools within the educational system (Arce-Trigatti, Harris,
Jabbar, & Lincove, 2015). The authors find evidence of high levels of market differentiation —
both public schools and charter schools fill niches in the educational market which may not have
otherwise been filled. However, this study does not provide a counterfactual for what the level of

differentiation was prior to the creation of the New Orleans Recovery School District, a portfolio
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district type model of school governance. Without this counterfactual scenario the level of
innovation associated with the introduction of school choice policy remains unknown. As
suggested above, | know of no studies linking choice induced innovation leads to improvements
in the educational system. | focus below primarily on studies related to the first question before
briefly summarizing the evidence for the second question.

Charter school legislation has garnered support as a way to allow innovative educational
practices to develop (e.g. AFT, n.d.; Chubb & Moe, 1990; Preston et al., 2012). However, there
are only a handful of studies which explore whether choice schools produce innovative practices.
Early studies rely on limited data and found little or mixed evidence of charter school
innovations. Two studies from Michigan found relatively small (Arsen, Plank & Sykes, 1999;
Horn & Miron, 2000) differences between TPS and charter schools, with many of the practices
labeled innovative in the charter schools also being found in TPS (Horn & Miron, 2000). A study
form Texas, using publicly available data from 159 Texas charter schools in 2001-02, found
relatively few charter schools creating innovative practices (Ausbrooks et al., 2005). A multi-
state study compared charter school practices to a set of matched TPS (Goldring & Cravens,
2008) and found charter schools did not adopt practices more associated with flexibility as would
be predicted (Goldring & Cravens, 2008). Finally, Preston et al. (2012) utilized the Schools and
Staffing Survey to create a dataset consisting of 203 charter schools matched to 739 TPS from
the district boundaries the charter school is in. They examine if charter schools use innovative
practices (defined as a practice existing in the charter school but not in the matched public
schools) in staffing policies, academic support services, organizational structures, and
governance through a comparison of reported practices. Overall, they find charter schools are not

more innovative than TPS other than in teacher tenure policies. While there are particular charter
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schools which utilize innovative practices, i.e. no-excuses schools like KIPP, the current
empirical evidence suggests charter schools are not systematically more innovative than TPS.

Studies which examine whether or not TPS innovate in response to competition are more
numerous. Overall, the most systematic response of TPS to competitive pressure is to increase
marketing and outreach (e.g. Gresham et al., 2000; Hess, 2002; Hess, Maranto, & Milliman,
2001; Loeb et al., 2011; Lubienski, 2005, 2007; Maranto, Hess, & Milliman, 2001) leaving
services and programs typically untouched (e.g. Kim & Youngs, 2013; Zimmer & Buddin,
2009). While some TPS teachers and administrators responded by altering their practices, the
majority did not. In a study of California principals only about twenty percent facing competitive
pressures reported changing at least one practice in response (Zimmer & Buddin, 2009). In a
study of 30 schools in 7 districts, over two-thirds of teachers and administrators reported that
they did not change practices when faced with competitive pressure (Kim & Youngs, 2013).

The evidence above suggests school choice policies, whether it’s through the introduction
of charter schools or through competition, do not systematically produce innovative practices.
This does not necessarily mean innovation has not occurred. Instead this could reflect issues with
the self-report nature of some data as actors may not properly attribute why they changed
practices and the need for more nuanced definitions of innovative practices (Berends, 2015).
What is evident from the literature is that there are no studies which look at the systemic effects
of school choice induced innovation. The study from New Orleans (Arce-Trigatti et al., 2015)

represents a first step towards this sort of study.

Expansion of choice — more students have access but still uneven

Simply looking at the large increase in the number of students which have used school

choice over the past 25 years demonstrates choice has proliferated. As the expansion of choice is
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argued to provide an exit for students trapped in bad schools that can’t afford to move or
otherwise exercise choice, research has focused on where schooling options exist. Other research
has focused on who utilizes choice programs in different contexts. Both of these lines of research
are important in their own right as positive systemic effects of expanded choice likely rest on
available options and widespread use of choice. As seen above, many studies have probed these
two aspects of the policy logic while few studies have examined the systemic effects for all
students. Those studies exploring the systemic effects of expanded choice focus primarily on the
systemic effects of choice on racial segregation and socioeconomic stratification associated (e.g.
Bifulco, Ladd, & Ross, 2009; Gulosino & d’Entremont, 2011; Holme & Richards, 2009).

The literature exploring the location decision of charter schools, and thus the availability
of charter options, is still developing but early lessons are emerging. Lubienski, Gulosino, and
Weitzel (2009) mapped location decisions of charter and private schools in Detroit, New
Orleans, and Washington D.C. over time. Overall, they find “instead of simply opening up
options for all students, competitive incentives may also cause schools to arrange themselves in
ways that may limit access for the most disadvantaged” (Lubienski et al., 2009, p. 642). They
note that market, policy, and contextual conditions all factor in to the establishment patterns as
well. A study of New Jersey charter school locations found that charters opened near, but not in,
predominately African-American neigbhorhoods (Gulosino & d’Entremont, 2011). Saultz,
Fitzpatrick, and Jacobsen (2015) add to the evidence on where charter schools establish by
examining elementary schools between 2009 and 2013 in New York City. They found that
schools do not randomly open. Charter schools do not appear to open in areas of low parental
satisfaction and are only slightly sensitive to poverty levels. Encouragingly, and somewhat in

contrast to Lubienski et al. (2009), the opening of charter schools was positively associated with
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areas with low performing schools. However, a study of the location decisions of charter schools
in Chicago demonstrated that charter schools did open in higher need areas but were less likely
to open in the highest need regions (LaFleur, 2016). In sum, there is growing evidence about the
supply side decisions related to the establishment of charter schools which may impact the

availability of choice even in contexts where publicly funded school choice is ostensibly present.

Discussion

The reviewed literature above demonstrates that central aspects of each of the three
policy logics have received attention from researchers. Much has been learned about portions of
each logic. However, significant gaps remain in our overall evaluation of school choice policies.
As each underlying logic of school choice ends with the improvement of the educational
outcomes for all students, the dearth of studies examining the systemic effects of school choice
policies on student outcomes is surprising. As more data becomes available, and school choice
policies continue to expand, the underlying goal of school choice policy deserve careful attention
from researchers. Evaluating the systemic effects of school choice policies represents an
important but under-conceptualized and understudied component of the school choice literature.
Without system wide evaluations policy relevant questions, such as does choice improve
outcomes for all students and do gains accrue to all students within the system, remain
unanswered. This applies to each of the three logics.

The second key gap emerges in the school competition literature. There is wide variation
in the measurement and conceptualization of school competition. This is not a new concern for
the school competition research. Belfield and Levin (2001) first flagged this as an issue with both
Linick (2014) and Ni and Arsen (2013) making the point more recently. Before we can evaluate

the systemic effects of school choice induced competition, we need a theoretically and
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empirically grounded measure of competition. Without this it will remain unclear exactly what is
being measured. Similarly, the under-conceptualization of innovation in the literature (Berends,
2015) represents another area for further research. The relationship between innovation and
systemic improvements is unknown. Finally, the emerging literature on the location and the
quality of available options is beginning to move our understanding from the demand side to the
supply side of the market. Studying the supply side as well as the matching of supply and
demand will contribute to the overall evaluation of the effect of school choice on the educational
system.

In summary, there is much known about school choice policy but the large questions still
remain unanswered. In an area of study which has received substantial attention over the past
two and a half decades, there is still much work to be done. There are contributions to be made
from theoretical and conceptual efforts. A number of important empirical studies, drawing on the

theoretical and conceptual work, are still ahead of researchers interested in this topic.
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Paper 2: Defining and evaluating the measurement of school competition: towards a

theoretically grounded, empirically refined measure of school competition

The past two and a half decades have seen many states and municipalities adopt various
school choice policies as a means to improve their educational systems. During this same time,
there has been a corresponding increase in the research literature on school choice. One of the
most contested areas of school choice research is the competitive effects literature — studies of
how the educational system responds to school choice induced competition. The introduction of
publicly funded school choice policies has often been argued to improve the efficiency of
traditional public schools (TPS) and improve the quality of schooling for all students through the
introduction of competition. There have been a number of studies which have found a positive
competitive impact of choice (e.g. Figlio & Hart, 2014; Sass, 2006), a negative association (e.g.
Bifulco & Ladd, 2006; Hsieh & Urquiola, 2006; Ni, 2009), and no effects (e.g. Zimmer &
Buddin, 2009). Despite competition being the lynchpin in the competitive effects framework,
there is no unified measure of competition in the literature. In fact, there are more than two
dozen different measures of competition in the over 50 competitive effects studies.

Blumer (1969) argues that the empirical assessment of a research instrument—in this
case a measure of competition—should rely on how well the instrument captures the entirety of
the concept or proposition it intends to measure. The empirical and theoretical evidence suggests
that other factors beyond structural components play a role in determining the competitive
pressure facing schools and districts, such as perceptions of administrators (e.g. Abernathy,
2008; Loeb, Valant, & Kasman, 2011; Zimmer & Buddin, 2009), policy context (Arsen, Plank,

& Sykes, 1999; Hess, 2002), and local contextual factors (e.g. Maranto, Milliman, & Stevens,
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2000). However, a systematic review of the competitive effects of school choice on student test
scores (Linick, 2014) suggests that our measures of competition may not fully capture
competition. This is not a new concern. Over a decade earlier Belfield and Levin (2001) raised
the issue of construct validity in regards to the measures of competition. Rather than measuring
the extent of competition, the existing measures may capture something closer to the availability
or presence of choice (Belfield & Levin, 2001; Linick, 2014, Ni & Arsen, 2013). It is surprising
given the centrality of competition in the school choice literature that there are such varied,
differently conceived, and potentially incomplete proxies of competition.

This paper adds to our current understanding of the competitive effects of school choice
policy by producing the first systematic evaluation of the existing measures of school
competition and suggesting a promising measure of competition that is theoretically grounded,

empirically informed. 1 do this by addressing the following research questions:

1. What are the currently used measures of competition and how do they correlate when
operationalized for the specific state context of Michigan? How do statistical inferences
change depending on which measure is used?

2. Based on the theoretical and empirical evidence and a systematic ranking of the
competition measures, which measure covers the concept of school competition best?

What, if any, measures of competition show promise?

The state of Michigan represents a unique and informative setting to conduct this work as
it was an early adopter of choice legislation, provides two publicly funded choice options, has a

funding mechanism which ties operational money to student enrollment, and has a relatively high
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proportion of families which utilize choice compared to other states.> As such, | focus on the
Michigan context when operationalizing measures and performing analyses. Together, the
development and application of a theoretically grounded, empirically refined measure of
competition will help us better understand how competition impacts the educational system. The
creation of a measure of competition, grounded in both the theoretical and empirical literature
will facilitate further refinement of how competition is measured and, thus, bring further clarity
to a literature base with mixed results.

The paper proceeds as follows. | first review the relevant competitive effects literature.
This is followed by the development of a conceptual framework for competition based on a
directed review of theoretical and empirical literature. | then discuss the various data sources and
methodologies used to answer the research questions. Next the analytic results are presented.

Finally, I discuss the results and conclude.
Literature review
History of school choice and competition

The saliency and use of school choice reforms and policies—in the form of vouchers,
charter schools, and inter-district choice— has increased steadily since Milton Friedman first
argued for market based reforms to improve the public school system in 1955. School choice

enables parents to vote with their feet. Attaching school funding to student enrollment puts

SMichigan first enacted charter legislation in 1993. In 1994, legislation made the funding of school district current
operations a state responsibility, tying operation funds (approximately $7,000 per student in 2014) directly to student
enrollment. The Michigan legislature created a system of inter-district choice in 1996. In 2011, Michigan lifted the
cap on the number of charters that the governing body of state public universities could issue. More than 10% of
students participated in choice programs in 2013.
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competitive pressure on the public school system to improve the educational quality for all
students.

While de jure school choice is relatively new, de facto school choice has existed as long
as public systems of education. In the U.S., de facto school choice has taken on many forms such
as home schooling, private secular and religious schools, and the choice of where to live.
Economists have long suggested that families decide where to live based upon the basket of
public services provided and the taxes assessed, through a mechanism called Tiebout choice
(Tiebout, 1956). However, not all families have the resources to take advantage of these forms of
de facto school choice: not all families can afford to have one parent remain out of the labor
market or have the necessary human capital to teach their child(ren); not all families can afford
the tuitions charged by private schools; not all families can find or afford to move to a
community with their preferred levels of educational quality. Thus, some advocates have
furthered school choice legislation as a way to increase equity by allowing all families to have
similar influence and control over their child(ren)’s education.

Albert Shanker, the former president of the American Federation of Teachers, is an often
overlooked but quite important early voice in the push for charter school legislation. He argued
for the establishment of charter schools as a form of instructional laboratory in which educators
could seek to innovate and inform the public school system (AFT, n.d.).

Finally, other school choice advocates argue that the monopolistic system of traditional
public schools (TPS) stymies the productivity of the educational system. The introduction of
choice into the public school system will increase the overall quality of the school system
through the mechanism of competition. By breaking the virtual monopoly that public schools

have on the provision of schooling, schools will compete with one another for students and
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families as well as the resources associated with enrollment. Forced to compete, all schools will
need to innovate, provide new or targeted services matched to family/student needs, cut costs,
and so on which will not only improve the overall efficiency but also the quality of the education
provided (e.g. Friedman, 1955; Chubb & Moe, 1990). This paper focuses primarily on this
underlying logic of school choice policy: increased choice will lead to increased competitive
pressure which, in turn, will lead to improved educational quality across the system. The role of
school competition on impacting student outcomes is fronted demonstrating the importance of
identifying a promising measure of competition.

Since Minnesota passed the first charter school legislation in 1991 (House File
700/Senate File 467, Laws of Minnesota 1991, chapter 265, article 9, section 3), 42 states and the
District of Columbia have charter legislations (NAPCS, 2014). The total number of charter
schools has concurrently risen as well, from the first charter school in 1992 to 1,542 schools
nationally (340,000 students) in 1999-00 to over 6,000 charter schools (1.787 million students in
2010) in 2013-14 (NAPCS Dashboard, n.d.; Snyder & Dillow, 2013). Within this rapid growth,
inter and intra state variation exists (Jochim & DeArmond, 2014; Snyder & Dillow, 2013).

Voucher systems and inter-district choice represent two other mechanisms that have been
introduced to increase school choice in states, districts, and cities across the country. In 1989,
Wisconsin passed legislation creating a publically funded voucher system in Milwaukee targeted
to low income families. In the subsequent years, Arizona, Indiana, Louisiana, North Carolina,
Ohio, Wisconsin, and the District of Columbia have all enacted some version of a statewide,
typically income based, targeted voucher system. Florida, Georgia, Mississippi, Oklahoma, and
Utah all have voucher systems for students with certain disabilities or IEPs while Maine and

Vermont have voucher systems targeted at rural students (NCSL, n.d.). Inter-district school
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choice allows for students residing in one school district’s catchment area to attend another,
usually neighboring, district’s schools and has been adopted by many states, metropolitan areas,
and districts. The design of inter-district choice policy varies by state. However, many inter-
district choice policies allow each district to decide if they want to receive students from other
districts (e.g. California, Michigan, New Jersey).

As can be seen, school choice has become a fixture of the current educational landscape.
Similarly, studies of school choice have become a fixture of educational policy research. Within
the field of school choice, several subfields have received considerable attention: studies
examining the passage and implementation of school choice policies, impact studies examining
the effect of using choice on the choosers, comparative studies which focus on the different
levels of productivity or efficiency in different sectors, studies of whether innovative practices
occur when choice is present, and those that explore the competitive effects of school choice.
This research focuses on the last subset of studies, the competitive effects studies which look at
how the educational system responds due to school choice induced competition to identify

measures of competition for further review.

Measures of competition in the literature

The introduction of a publicly funded school choice policy has been argued to improve
the efficiency of traditional public schools (TPS) and improve the quality of schooling for all
students. Despite competition serving as the lynchpin in this framework, significant variations in
the definition of competition exist in the literature.

Measures of school competition generally fall within one of three categories: measures of
a) the presence of choice schools or policies, or b) market share of choice schools, or ¢) some

function of presence and market share of choice schools (Linick, 2014; Ni & Arsen, 2013).
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These measures are structural in nature, capturing readily observable aspects of schools and
districts. Within each of these broad categories there is significant variation in how the measures
are operationalized, how markets are defined, and in what factors are considered. There is no
standard method by which to judge which measure best approximates the extent of competition
present in the schooling context.

The measurement of school competition and the competitive effects of school choice
policies on student test score outcomes was first systematically explored by Belfield and Levin
(2001) and has been updated by Ni and Arsen (2013) and Linick (2014). I draw on Ni and
Arsen’s (2013) review to highlight the variation in competition measures in the test-score
competitive effects papers adding a few recent papers to demonstrate that the variation in
measures has yet to be addressed. | then extend the conversation to include non-test score
competitive effects. The non-test score papers were not covered by previous efforts therefore |
devote more space to discussing the studies.

Competitive effects on test score outcomes. An 11 study analysis conducted by Ni and
Arsen (2013) examining the evidence of how charter competition impacted TPS students’ test
scores from a variety of states and assessments demonstrate the variety of competition measures
the studies employed. 3 of the 11 studies reviewed used a competition measure based primarily
upon the presence of school choice (Bettinger, 2005; Bifulco & Ladd, 2006; Holmes, DeSimone,
& Rupp, 2003), 3 studies used a measure that looked at the market share of charter schools
(Hoxby, 2003; Imberman, 2007; Ni, 2009), 2 studies looked at charter presence and market share
separately (Buddin & Zimmer, 2005; Carr & Ritter, 2007), and 3 studies employed a combined

measure of both presence and market share (Bohte, 2004; Booker, Gilpatrick, Gronberg, &
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Jansen, 2008°%; Sass, 2006). Variation existed within each of these general definitions of
competition.

A recent paper by Figlio and Hart (2014) explored the competitive effects of a means-
tested voucher program in Florida. They utilized measures of competition based on the presence
of private school options: such as miles to nearest private competitor, number of local private
schools within 5 miles, and number of private school seats available. Harrison and Rouse (2014)
used an Herfindahl- Hirschman Index (HHI) to evaluate the competitive effect of the
abolishment of school zoning in New Zealand. The HHI provides a measure of competition
based on each school’s enrollment as a share of total enrollment for all schools in a given
geographic region.” Finally, Linick (2014) finds that other competitive effects studies looking at
student test score outcomes fall into the three categories laid out before: presence, market share,
or a function of both. Egalite (2016) recently released a research paper exploring the competitive
effects of the Louisiana Scholarship Program, a targeted voucher program, on TPS student test
scores. She used three presence measures of competition — the distance to the nearest private
school, the number of private schools within a given radius, the number of different types of
private schools within a given radius—and an HHI measure.

Competitive effects on non-test score studies. Studies focusing on the competitive
effects of school choice policy on non-test score outcomes have also utilized various measures of

competition. The non-test score studies are presented in Table 1. The presence of choice has

5 Ni & Arsen (2013) use a working paper from 2005. | substitute the 2008 version published in Journal of Urban
Economics.

" HHI is defined as a sum of the squares of the market share (s) of each school provider i that serves students
residing in district k, at time t: HHI;;, = Y;(si:)?). Market share (s) is defined as the enroliment in provider i
(which can be the home district, a neighboring district via IDC, or a charter school) divided by total number of
students that reside in district k, at time t. The HHI ranges from near 0, many small schools in competition, to 1, a
single monopolistic provider. As such, a number closer to 0 typically is typically associated with more competition
and a number closer to 1 with less competition.

34



Table 1. Studies of the impact of choice based competition on non-test score outcomes

Competition Definition of Estimation Effect of
measure type Authors (Year) Location Years of data competition Outcome measure method competition
Presence of
schools of choice
Abernathy (2008) Minnesota 2003 Dstricts facmg-c.harter PrlnC|pa-I-responses o Survey analysis +
school competition competition
Bradley, Johnes, & Number of schools within School efficiency Data envelopment
Millingt{;n 00 1’) England 1993 - 1998 a given distance measured by technical analysis P
g efficiency
Gresham, Hess, Maranto, . Presence of charter District responses and .
& Milliman (2000) Arizona 1997 - 1999 schools in district changes in operations Interviews unclear
Indicator variable for if Teacher SW“F.hmg o ;
charter school established charter or exiting Fixed effects;
Jackson (2012) North Carolina 1995 to 2006 . . profession, school level difference in mixed
within a set distance or 3 N
teacher salaries and new  difference
not : )
hires; teacher quality;
Teacher reports on
changes in instructional
practice, curricula,
Presence of charter collaboration, or parental
Kim & Youngs (2013) Michigan 2009 svstemn relationships; Survey analysis minimal
¥ administrator reports on
leadership practices,
collaboration, and
parental relationships
Dropping out; eligibility
for matriculation; average
Lavy (2010) Tel Aviv. Israel 1992-93 t0 1994-95 &  Indicator variable for if score on matriculation Difference-in- +
W ' 1998-99 to 2001-2002  choice was present or not  exam; number of differences
matriculation credits
earnd; school climate
Principal report of
competition level felt; Survey analysis;
Loeb, Valant, & Kasman . Presence of voucher principal reported . IOOkI.n 9 _a t correlates
Milwaukee 2010 changes made to curricula  of principal unclear
(2011) system R . .
or instruction; changes in  reported
outreach and competition
advertisement
Indicator variables for the
presence of voucher Self-emplovment rates of Spatial lag model;
Sobel & King (2008) National (U.S) 2000 program in county and for mployme spatial error lag +
16-25 & 16-30 year olds
presence of at least one model
charter school in county
Stanford 9 math and
Distance to charter or reading scores; principal
¥ . reports of effect of
other public school; # of competition on financial Fixed effects;
Zimmer & Buddin (2009) California 1997-98 to 2001-02 charter schools or other p_ ! none
security, resources, survey results

alternative schools within
2.5 miles.
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Table 1 (cont'd).

Competition Definition of Estimation Effect of
measure type Authors (Year) Location Years of data competition Outcome measure method competition
Market share
Percentage of students
residing in district but
. L attending charter school; . .
Arsen & Ni (2012) Michigan 1994 - 2006 Allocation of resources Fixed Effects -
charter enrollment as a
percentage of district
enrollment
Percentage share of
i hool li
Dee (1998) 18 states 1993-94 private school enroliment Graduation rates 1V Estimates +
of total student enrollment
at county level
Percentage share of
Falck & Woessmann . private school enrollment  Self-reports of .
(2013) 29 countries 2006 of total student enrollment  entrepreneurial intentions 1V Estimates *
at national level
g‘gg‘g&?ﬁ;{e Percentage of students Drop outs, score on NY
Greene & Kang (2004) ofNYC 1989-90 to 1992-93  enrolled in private school ~ Regents exam, and % 1V Estimates mixed
. in the coun receving Regents diploma
metropolis ty 9 Rege P
- High (>30%) or low Teacher reports of
Hess, Maranto, & Miliman Avrizona 1998 (<30%) levels of charter  changes in school Surveys unclear
(2001a) I .
enrollment share in district ~ practices
DoE, district, and county-
Hess, Maranto, & Milliman 4 districts in Percentage share of level officials, journalists, )
. 1998 charter enrollment of total ~ parents, teachers and Interviews unclear
(2001b) Arizona o
enrollment in district charter operators
responses to competition
T Moo g
Hsieh & Urquiola (2006)  Chile P scores, years of Fixed Effects -
of total student enrollment "
) completed schooling
in commune
i f
Pt A
Hoxby (1994) National (U.S)  Centered around 1980  secondary private school o p » Wage 1V Estimates +
envollment in courty earned, attainment,
AFQT scores
Percentage share of
Large L.eran 1993-1994 to 2004- charter school enrollment Math and languiage . .
Imberman (2011) district in the R y scores, attendance, and 1V Estimates mixed
2005 for a given distance from R . .
Southwest disciplinary infractions

aTPS

been operationalized as a measure of competition in a number of ways: the presence of a charter,

voucher, or other choice policy (e.g. Lavy, 2010; Loeb et al., 2011); the existence of at least one

charter school in the district (e.g. Abernathy, 2008; Gresham, Hess, Maranto, & Milliman, 2000),
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the county (Sobel & King, 2008), or a set distance from the TPS (e.g. Jackson, 2012); and the
number of choices nearby to the TPS (e.g. Zimmer & Buddin, 2009).

Several non-test studies have operationalized the market share of choice schools as the
percentage of students within various geographical boundaries—i.e. distance, district, county,
country—attending charter schools (e.g. Imberman, 2011; Zimmer & Buddin, 2009) or private
schools (e.g. Hoxby, 1994; Hsieh & Urquiola, 2006; West & Woessman, 2010). A handful of
studies have made substantive refinements to market share measures by including the ability of
families to afford to utilize choice options (Maranto et al., 2000), the duration of exposure to
competition (Ni, 2009), and a measure of the quality of the competition, based on test scores
(Cremata & Raymond, 2014).

The final set of studies of the impact of school competition on non-test score outcomes
conceptualized the measure as a function of both presence and market share, or potential and
realized loss of students. The studies used either the Herfindahl-Hirschman Index which provides
a measure of competition based on each school’s enrollment as a share of total enrollment for all
schools in a given geographic region (Dijkgraaf, Gradus, & DeJong, 2013; Greene & Kang,
2004) or the Gravity Access Model (Misra, Grimes, & Rogers, 2012) which includes distance
between schools along with enroliment share.

Some studies account for the lack of a consistent measure by applying multiple measures
of competition. For example, Zimmer and Buddin (2009) include a host of competition measures
from the presence and market share categories in their study of California schools. The results
are decidedly mixed which, they argue, indicates no systematic competitive effect. This study
implicitly shows the importance of which measure of competition is used: the competitive effects

associated with each various measures were positive, negative, or null. An alternative

37



interpretation of Zimmer and Buddin’s mixed results is that the various measures of competition
do not capture the same information and, thus, the regression inferences are sensitive to the
measure of competition selected. Rather than evidence of no systematic competitive effects this
study provides evidence of the need for a way to evaluate multiple measures of competition
against the underlying construct of school competition.

Figlio and Hart (2014) utilized 5 measures of competition to explore the effects of a
voucher program in Florida. They leveraged the passage and lagged implementation of voucher
legislation as a compelling identification strategy for the effect of competition: there was a year
lag between when the law passed and when students could use a voucher to attend private
schools. This allowed Figlio and Hart to examine the competitive effect of vouchers, i.e. the
pressure schools felt to improve to retain students, net of financial or compositional effects. They
found that all measures were associated with statistically significant competitive effects. Each
had a different magnitude but the effect was in the same direction. The measures were presence
type measures interacted with whether or not the voucher policy was in effect. They use the
consistency of estimates across measures to argue that their findings are on solid ground.
However, all measures were variations on a theme—competitive effects will emerge with the
threat of potential loss. Further, the identification strategy necessarily limits the generalizability
of the results as the inferences were for schools facing a new source of competitive pressure, in
communities with established private schools, and without the associated loss of funding and
compositional effects. In other words, the findings of Figlio and Hart (2014) may apply to the
onset of new competition but not to the effects of school of competition once school choice

policies have matured.
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The preceding review of the competitive effects literature is not meant to be exhaustive.
Instead it highlights the overarching patterns of how competition has been measured in the 31
papers reviewed above as well as highlight the wide variety of measures used. Table 2 displays
the number of studies using each of the three categories of measures. Some papers included more
than one measure of competition (e.g. Figlio & Hart, 2014 included 5 measures categorized

under the presence measure; Zimmer & Buddin, 2009 used 20 presence based measures of

Table 2. Summary of the measures of competition in the literature reviewed in this paper.

Count
Measure of Competition
Presence 14
Market Share 14
Function of Presence and Market Share 8
Multiple Categories of Measures 4
Total number of studies reviewed 31

Note: The count is or whether or not each of the papers used a category of
competition measures in the empirical analysis. A study only contributes
to the count once per category of measure used. In other words, if a paper
uses five measures of competition all based on market share it only adds
1 to the count. However, if a paper uses both a presence measure and a
market share measure then it contributes once to each of the presence and
market share counts. Therefore, the count of competitition measures does
not equal the number of studies reviewd.

competition and 5 market share measures). | only count the number of different categories of
variables used in the paper; therefore, Figlio and Hart (2014) is only represented once while
Zimmer and Buddin (2009) contributes a tally to both the presence and the market share rows in
Table 2. The sheer variation in the measures of competition employed is readily apparent. The 31
papers reviewed utilize one or more presence based measure 14 times, at least one market share
variable 14 times, and a function of market share and presence 8 times. Four of the papers use
measures from more than one of the three categories. This understates the number of different
individual measures used as some papers used multiple measures within in a given category or

operationalized the measure type differently (i.e. different boundary definitions). In each case,
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the authors have provided compelling arguments for why the particular measure of competition
should be used. The studies which used various iterations of the presence of choice, measured by
the density and proximity of choice schools, capture an important aspect of competition—
availability or potential loss—but do not account for the actual loss of students to choice. The
studies which use measures of market share argue that the competitive pressure exerted on TPS
may not depend on the threat of loss but on the realized loss of students to choice schools.
However, these measures do not typically account for the number of competitors or the different
types of schooling provided. Studies using a combination of presence and market share draw on
both of these insights, partially addressing the concerns of using presence or market share alone.
The following section reviews theoretical and empirical literature to develop a conceptual

framework grounded in theory and updated by empirical findings.
Conceptual framework for school choice induced competition

Assessing an empirical research measure—in this case a measure of competition—relies
on how well the measure captures the entirety of the concept or proposition it intends to measure
(Blumer, 1969). In order to evaluate the extent to which various measures of school competition
cover the concept, a systematically developed conceptual framework is needed.® This is not a
new concern; Woods (2000) and Belfield and Levin (2001), amongst others, have discussed the
need for a carefully constructed measure of competition. Yet the concern has not been
sufficiently addressed (e.g. Linick, 2014). To develop the conceptual framework | conducted a
systematic review of the theoretical and empirical evidence across multiple disciplines, including

education, economics (particularly Industrial Organization) and sociology (specifically

8 In the psychometric literature, an analogous concern is called construct validity.
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Economic Sociology). Within the education discipline | reviewed the competitive effects of
school choice literature. From Industrial Organization (10), I included general treatments of the
field as well as work focused on education and healthcare. Two key insights which emerged
from the 10 literature was that the enrollment trends of the district could play a mediating role in
the amount of competition a particular market faced and that competition may not be linear in its
effects. Similarly, | reviewed recent work from Economic Sociology (ES) paying specific
attention to applications to education. The main insights from ES were the importance of the
perceptions of the key actors and the degree of interconnectedness in the market (in my
interviews this emerged as explaining part of the different competitive pressure exerted by loss to
charter schools and loss to TPS). Across these literature bases, | included pieces which addressed
empirical or conceptual questions related to defining or measuring competition, with a focus on
studies which dealt with public sectors. | coded the articles for themes—disciplinary lens, sector
of competition, theory, conceptual framework, measurement of competition, and factors related
to competitive pressure. From this, | developed a general conceptual framework for the factors
related to the extent of competition felt by districts.

| begin with the evidence of which factors are associated with the extent of competition
felt by school districts from the educational literature base. | use this as the entry point for two
main reasons. The first is their direct application to the educational context. The second is that
understanding the specific industry or system where competition is being studied has roots
within the 10O literature and the ES literature, respectively. The New Empirical Industrial
Organization (NEIO) suggests that industries are sufficiently unique that cross-industry
comparisons may be flawed (e.g. Einav & Levin, 2010). Similarly for ES, Bagley (2006) argues

that the wider structures and contexts need to be accounted for when trying to understand the
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complex process of determining competition and the competitive effects. For each category of
factors listed below I begin with the evidence from the educational literature before turning to 10
and ES for additional insights. The 10 papers come primarily from the Structure-Conduct-
Performance (SCP) and New Empirical Industrial Organization (NEIO) perspectives®.

Overall, there are four categories of factors identified in the literature as theoretically or
empirically impacting the extent of competition felt by a district. These categories of factors are
the school choice policy context, the characteristics of the school choice market, the local
contextual factors, and the perceptions of the traditional public school administrators. See
Figures 1a and 1b for a diagram of the conceptual framework. | discuss each of the categories of
factors in detail below followed by an explanation of how the fit together.

School choice policy context. The specific rules and regulations contained within a
state’s school choice legislation, or at more local levels, determine the school choice policy
context. The educational markets are influenced by the various rules and regulations related to
the funding of choice schools, admissions policies, who can issue a charter, who can teach in a
charter school, who provides transportation, and so on (e.g. Arsen et al., 1999; Carnoy, Mishel,
Jacobsen, & Rothstein, 2005; Epple, Figlio, & Romano, 2003; Hastings, Kane, & Staigher 2005;
Hess, 2002) which likely influences the extent of competition felt by the district. A school choice

policy context that provides different levels of funding based on the characteristics of the

% The Structure-Conduct-Performance literature relies on a conceptual model which posits that the market structure
is causally linked to the conduct taken by firms which in turn is causally linked to the performance of the industry
(e.g. Gaynor, 2006). Researchers have applied this framework to number of sectors, often through the use of market
structure variables like the HHI. In other words, knowing the structure of the market allows for researchers to make
inferences about the overall performance of the sector. New Empirical Industrial Organization recognizes that
industries differ sufficiently from each other to warrant industry specific models of and theories of competition (e.g.
Einav & Levin, 2010). This branch of Industrial Organization began in the late 1980’s (e.g. Bresnahan, 1989) and
ushered in industry specific studies which used economic modeling based on the specifics of an industry. For the
educational sector, using measures or models developed for other industries may not fully capture the uniqueness of
the education system leading to potentially flawed inferences.
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students enrolled, i.e. differentiates between elementary and high school students, between
students with and without IEP’s, likely differs from a policy context that provides a uniform
level of per-pupil funding based only on enrollment. In the former, competition might be
expected to occur for students across the grade and needs spectrum. In the latter, schools have an
incentive to compete for less expensive to educate students.
Theoretical and empirical work have shown the potential implications of various choice policy
designs on the average outcomes, on the variation of outcomes, and on how the school system
responds. Theoretical work examining the general equilibrium effects of voucher policy design
has shown that the amount of the voucher, if and how vouchers are targeted, what private schools
are included in the voucher system; and what the local school policies likely influence the
response of the educational system (e.g. Epple & Romano, 1998, 2003; Epple, Newlon, &
Romano, 2002; Ferreyra, 2007; Nechyba, 2000, 2003). Work in Michigan also shows the
importance of understanding the school finance system and how it may impact other policies,
including choice-based reforms (Epple & Ferreyra, 2008). As Arsen et al. (1999) succinctly put
it, “different rules create different incentives. Different rules produce different outcomes” (p. 13).
Thus, understanding the rules and incentives of a given school choice policy and the surrounding
policy context represents the first key determinative factor in how school choice manifests itself
in competitive pressure. This suggests the need to account for variations in policies and incentive
structures across state or policy contexts.

Characteristics of the school choice market. The characteristics of the school choice
market represents the quantifiable, observable measures which provide basic information about
the school choice market. The competition that school choice policy is intended to create

functions primarily through the loss, or threat of loss, of students from TPS to choice schools,
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Figure 5a. Conceptual framework for what factors influence the extent of competition felt by
districts.

School
choice policy
context

Characteristics of
the school choice
market

Perceptions of TPS Local contextual
administrators factors

Extent of
competition

Competitive
effect

Note: Each blue box represents a category of factors found in the theoretical and empirical
literature to potential influence the extent of competition. The arrows represent the direction
of influence. For example, School choice policy context directly influences the characteristics
of the school choice market as well as the perceptions of TPS administrators. While there is no
direct impact on the local contextual factors from the school choice policy context, the design
of the school choice policy can influence which local contextual factors impact TPS
perceptions and the extent of competition felt. For instance, the provision (or lack of) for
transportation would dampen (or heighten) the relevancy of the SES of families in the district.
The local contextual factors directly influence the perceptions of TPS administrators and
extent of competition. The characteristics of school choice market are influenced by the policy
context but also influence the perceptions of TPS and the extent of competition. The red box
represents the extent of competition felt by a district. The orange box at the bottom suggests
that the extent of competition is related to the competitive effects. However, for purposes of
this conceptual diagram the responses and processes by which the extent of competition begets
a competitive effect remain a black box.
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and vice versa. In the educational literature, there is near universal agreement that these factors
are important as is evidenced by every study reviewed in Table 1, by Linick (2014), and Ni and
Arsen (2013) discussed above using some measure of the characteristics of the school choice
market. These measures include, but are not limited to, the number and proximity of choice
schools (e.g. Zimmer & Buddin, 2009), the market share of the choice sector (e.g. Hoxby, 2003;

Ni, 2009), and the use of the HHI (see Belfield & Levin, 2001 and Linick, 2014). Other

Figure 5b. Examples of the types of factors which contribute to each of the overarching
categories in Figure la.

School choice policy Characteristics of the Perceptions of TPS

. Local contextual factors
context school choice market administrators

+ School funding policy

. . * # of competitors
* Provision of transportation P

. . * District superintendent
+ % of students using choice P

* Types of choice available A perceptions * SES of district
B * Location of schools . ; R . .
(vouchers, charters, inter- X . * Principal perceptions + Diversity of district
- * Quality of options . ;
district) « Fees or tuition charged * Who are perceived * Population trends
* Who can participate E competitors?

* Interconnectedness

+ Admission processes

characteristics of the school choice market influence the level of competition felt by a district.
For instance, fees or tuition associated with choice schools (e.g. Arsen et al., 1999; Maranto et
al., 2000), how long the choice sector has existed (e.g. Ni, 2009), the average test scores
(Cremata & Raymond, 2014) and other educational outcomes of choice schools all play some
role in determining the extent of competition felt by a district.

The 10 literature, specifically the Structure-Conduct-Performance literature suggests that
knowing the structure, or concentration, of a market is a sufficient proxy for the extent of
competition in a given market which in turn determines the conduct and performance of a given
firm (Davis, 2011). Given the number of competitors, distances between them, and market share

of each, the extent of competition can be calculated often as an HHI. However, the relationship
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between the number of competitors and the extent of competition may not be linear. Bresnahan
and Reiss (1991) suggest that the “postentry competition increases at a rate that decreases with
the number of incumbents” (p. 1006). For school competition to exist, options must be available
and families must be taking advantage of the options by enrolling their children in choice
schools. In a study of driving schools in Sweden, Asplund and Sandin (1999) suggest the
importance not only of the distances and concentration within a market but also the distances to
the nearest markets. For the educational setting, the importance of this insight likely depends on
the school choice policies and markets. An 10 study of civil aviation finds that the quality of
close substitutes factors into the extent of competition (Lijesen, 2004). Einav and Levin (2010)
suggest the need to develop industry specific, in this case educational sector specific, models and
theories for how the extent of competition is determined. This section is a step towards this.

The ES literature suggests that the interconnectedness of the market plays a role in
determining the extent of competition (Fligstein & Dauter, 2007). If schools are highly
connected, having strong relationships with other nearby schools the extent of competition may
be lower than if the interconnectedness was weaker. Using network analysis on over 600
industries, Braha, Stacey, and Bar-Yam (2011) suggest that the size and distance of individual
firms is associated with the extent of competition felt.

In sum, the theoretical and empirical evidence suggests several key factors within this
category influence the extent of competition. These factors include those currently used in the
educational literature: the number of competitors, the distance between the competitors, the
market share, the concentration of a market. However, other characteristics of the school choice
market appear to help determine the extent of competition: the enrollment size of a school, the

quality of substitutes (nearby choice schools), accounting for the non-linear relationship between
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number of competitors in the market and competition, and the existing interconnectedness of the
market.

Perceptions of TPS administrators. Education researchers are paying increasing
attention to the role the perceptions of district and school administrators play in determining the
extent of competition felt (e.g. Abernathy, 2008; Jabbar, 2015; Joshi, 2014; Kim & Youngs,
2013; Loeb et al., 2011; Zimmer & Buddin, 2009). Most studies focus on understanding whether
TPS principals perceive competition (e.g. Abernathy, 2008; Jabbar, 2015; Kim & Youngs, 2013;
Zimmer & Buddin, 2009), what structural aspects of the choice sector are related to principal
perceptions of competition (e.g. Jabbar, 2015; Loeb et al., 2011), and what changes at the school
do principals associate with competition (Jabbar, 2015; Kim & Youngs, 2013; Zimmer &
Buddin, 2009).

Insights from Economic Sociology come from seeing economic life as embedded in
social life (Granovetter, 1985). Perceptions of competition are important to determining the
extent of competition and the responses to the pressures (Braha et al., 2011), i.e. who does a
school view as its competitors. As mentioned above, the perception of being interconnected may
limit the impact of competition (Fligstein & Dauter, 2007). The perceptions of TPS
administrators in England about competition were found to correlate with student outcomes but
not necessarily with the characteristics of the choice sector (Levacic, 2004) suggesting that
perceptions of TPS administrators are influenced by things other than the characteristics of the
school choice market from above. Drawing on the theoretical framework of economic sociology,
Jabbar (2015) suggests that the extent of competition felt by TPS has a component which is

based on the perceptions and experiences of TPS administrators. Joshi (2014) argues that the
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perceptions of TPS principals is important to understanding the extent of competition facing
schools in Nepal.

The theoretical framework of Economic Sociology and the empirical findings suggest
that the perceptions of TPS administrators, at the district and school level, likely play an
important mediating role in how school choice puts competitive pressure on districts and schools
as is demonstrated in its placement in Figure 1. For example, if administrators in District A
perceive that the nearby charter school gains enrollment from District B they are unlikely to feel
pressure, regardless of the veracity of that perception compared to the reality of the situation.
The perceptions of administrators and principals about the relative strengths and/or weaknesses
of other districts, private schools, or charter schools all likely mediate and influence the
competitive pressure felt. For example, if TPS administrators believe that charter schools are
attracting students away through targeted marketing efforts the competitive pressure felt by the
district will differ than if the TPS administrators perceived that the charter schools provide better
academic services. Taken together, the theoretical and empirical evidence suggest that
administrators’ perceptions likely play a direct role in the levels of competition felt by a TPS, as
well as a mediating role in the how the charter sector characteristics influence competition.

Local contextual factors. The local contextual factors box in Figure 1 refers to the
demographic characteristics (i.e. wealth, socio-economic status, diversity, population trends) of
the district. To note, the local contextual factors in Figure 1 are not directly altered by the school
choice policy context but the relative importance of various local contextual factors is potentially
influenced. This is indicated in the dashed arrow running form the School Choice Policy Context
box to the Local Contextual Factors in Figure 1. For example, if transportation is provided in the

school choice policy the relationship between the ability of families to utilize choice and SES
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will potentially diminish, all else equal. Conversely, if transportation is not provided for in the
school choice policy design the ability of families to provide transportation to alternative schools
will increase in its saliency. However, the local contextual factors have the potential for directly
influencing both the perceptions of TPS administrators and the overall extent of competitive
pressure felt. Accounting for the enrollment trends in the district provides potentially
determinative information regarding the competitive pressure felt by TPS, i.e. a district gaining
students may face different levels of competitive pressure from a district that has flat or declining
levels of enrollment. Similarly, the ability for families to provide the resources necessary to
utilize choice options, such as providing transportation to and from a charter school or paying for
tuition/fees in private schools, plays into the amount of competitive pressure felt (e.g. Maranto et
al., 2000). Drawing on the theory of New Empirical Industrial Organization, Bresnahan and
Reiss (1991) argue that population trends matter in determining the extent of competition in a
given market. Firms rely on having a large enough consumer base to remain profitable.
Therefore, the competitive pressure can increase or decrease based on population trends even
with no new entries or exits of firms. These are a few examples of how accounting for contextual
factors leads to a clearer measure of the levels of competitive pressure.

Fitting the pieces together. Figure 1a represents a conceptual framework for how the
factors identified above influence the extent of competition facing school districts. In Figure 1a,
the four boxes in blue are the overarching categories discussed above. Each blue category is
comprised of the different factors contained within (see Figure 1b). The primary impact of the
school choice policy context runs through its influence on the characteristics of the school choice
market, the perceptions of TPS administrators, and to some degree which local contextual factors

are relevant. The characteristics of the school choice market (i.e. the structure of the market, the
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quality of the schools within the market, the number of kids leaving the district) are influenced
directly by the school choice policy design and context. For example, which schools are included
in the competitive market depends on the policy(ies) chosen, i.e. open enrollment, means-tested
vouchers, charters. The selection and design of a given choice policy can influence whether the
majority of student movement is at the elementary or at the high school level, the number of new
schools entering the market (via charter school establishment or vouchers for privates), and the
relative role that distance plays (based on whether or not transportation is included). The
perceptions of TPS administrators are also influenced by the policy context in which they
operate. Both rhetorically and through policy pressures, perceptions of TPS administrators can be
influenced by the structure of the choice policy. Finally, which of the local contextual factors are
influence the perceptions of TPS administrators and the overall extent of competition are
partially influenced by the school choice policy context. In a system like Michigan where
operational funding is tied to student enrollment, the overall district enrollment patterns may
influence the extent of competition. Conversely, a school choice policy operating in a system
where operational funding is tied to property taxes may be less influenced by enrollment patterns
and more influenced by overall population trends.

The arrows running out from the characteristics of the school choice market (Figure 1)
represent the theoretical and empirical evidence suggesting the direct influence of these
characteristics on the perceptions of TPS administrators (e.g. Braha et al., 2011; Jabbar, 2015;
Kim & Youngs, 2013; Levacic, 2004; Loeb et al, 2011; Woods, 2000) and on the extent of
competition (e.g. Abraham, Gaynor, & Vogt, 2007; Andritsos & Tang, 2014; Bresnahan & Reiss,

1991; Katz, 2013; Lijesen, 2004). Overall, the characteristics of the school choice are
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theoretically and empirically associated directly with the perceptions of TPS administrators and
the extent of competition.

The theoretical and empirical evidence suggest local contextual factors impact both the
perceptions of TPS administrators and the overall extent of competition. As mentioned above, 10
theory and empirical work suggests local factors, such as trends in a given market’s total
enrollment (e.g. Bresnahan & Reiss, 1991), can influence the extent of competition directly and
the ES literature suggests a role for the local context in the development of perceptions (e.g.
Bagley, 2006; Woods, 2000). The two arrows running out from the local contextual factors box
in Figure 1 represent these insights.

The final category of factors to directly influence the extent of competition is the
perceptions of TPS administrators. Figure 1 indicates that perceptions are influenced by the
policy context, characteristics of the school choice market, and the local contextual factors. As
discussed above, this is supported by both theoretical and empirical evidence. However, the only
arrow outward from the perceptions of TPS administrators box is to the extent of competition. It
is unclear if and how the characteristics of the school choice market or the local contextual
factors could be significantly impacted by the perceptions of TPS administrators. Further, there
is no empirical or theoretical evidence for this influence. As discussed above, there is empirical
and theoretical evidence from the education literature (e.g. Jabbar, 2015; Levacic, 2004; Loeb et
al., 2011) and the ES literature (e.g. Braha et al., 2011; Fligstein & Dauter, 2007; Podolny, 1993)
arguing for a direct relationship between perceptions and the extent of competition facing a
district.

Put succinctly, Figure 1 represents the theoretical and empirical evidence and shows that

the design of a school choice policy directly influences two main categories of factors—
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characteristics of the school choice market, perceptions of TPS administrators—and partially
influences the third—local contextual factors. The perceptions of TPS administrators are
influenced by the market characteristics and the local context. Finally, each of these factors is
interrelated and plays a potentially important role in determining the extent of competition. The
extent of competition is then directly related to the competitive effects.

This conceptual framework provides a coherent, nuanced understanding of the various
factors which influence the extent of competition. The existing measures of competition
primarily capture an important subsection of the characteristics of the school choice market, but
omit other factors highlighted by theoretical and empirical work. Rules regarding the funding of
choice schools, admissions policies, who can issue a charter, who can teach in a charter school,
and so on all shape the educational market (e.g. Arsen et al., 1999; Carnoy et al., 2005; Hess,
2002) and, thus, factor into the extent of competition felt. Theoretical and empirical evidence
from other sectors suggest other characteristics of the school choice market that need to be
accounted for: potential non-linearities in the impact of competition (Bresnahan & Reiss, 1991);
how interconnected the various schools are in the educational market (Fligstein & Dauter, 2007);
and the relative size of providers (Braha et al., 2011). Researchers have suggested that the
perceptions of district and school administrators play a role in determining the extent of
competition felt and, thus, the responses taken (e.g. Braha et al. 2011; Granovetter, 1985;
Fligstein & Dauter, 2007; Jabbar, 2015; Levacic, 2004; Kim & Youngs, 2013; Loeb et al., 2011).
Local contextual factors, such as changes in the potential enrollment pool or whether families
can afford to take advantage of choice options, have also been flagged as influencing the extent
of competition (e.g. Bresnahan & Reiss, 1991; Maranto et al., 2000). These all represent key

extensions to how competition has been conceptualized and, thus, measured in the literature.
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If the existing measures of competition provide reasonably good coverage of the
underlying construct of competition there is less cause for concern—i.e. the measures of
competition currently used correlate highly with each other and with the construct of the extent
of competition. On the other hand, if the various measures of competition only capture a single
contributing factor (of varying weight) the studies with differing measures may not add to the
same conversation. Our ability to draw synthetic inferences from the current body of competitive
effects literature depends on how well the current measures of competition correlate with one

another.

The school choice context in Michigan — in ideal study location

The state of Michigan represents a unique and informative case study as it was an early
adopter of choice legislation, provides two publicly funded choice options (charter and inter-
district choice), has a funding mechanism which ties operational money to student enroliment,
and has a relatively high level of families which opt out of their TPS. Michigan first enacted
charter legislation in 1993 which enabled public universities, community colleges, K-12 local
education authorities, and intermediate school districts to grant a charter. Under the 1993 charter
legislation, students are allowed to attend any charter school, regardless of geographic location,
given the availability of seats. Further, the legislation restricted charter schools from using race
or other characteristics to screen students, prohibited charging tuition, and set up a lottery system
for schools that were oversubscribed (Michigan Department of Education, 2012).

Two subsequent pieces of legislation, passed in 1994 and 1996, added nuance to the
Michigan education system. In 1994, the funding of school district current operations became the
responsibility of the state through the passage of Proposal A. Local districts were no longer able

to raise money through taxes to support the current operations expenses. The operation funds
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were tied directly to the enrollment of students, meaning that a district would receive or lose
$7,187 based on gaining or losing a student®. This shift in funding meant that charter schools
were in direct competition with TPS for student enrollment and the attached current operational
funds. The Michigan legislature created a system of inter-district choice in 1996, enabling
students to transfer to schools outside of their district. A school district can decide whether or not
to allow students to transfer in but cannot determine if students residing in the district can
transfer out. Finally, in 2011 Michigan lifted the existing cap on the number of charters that the
governing body of state public universities could issue. In 2015, the cap on the maximum
number of charter contracts issued from state public universities was lifted (PA 277; 2011).
These state laws, passed in 1993, 1994, 1996, and 2011, have created multiple forms of choice as
well as direct fiscal consequences for losing, retaining, and recruiting students.

Choice has existed within Michigan at varying levels since 1993, providing over 20 years
of data. Michigan also has wide variation between regions and cities that has developed over
time, with three cities ranking in the top twenty nationally in charter school enrollment share:
Detroit, Grand Rapids, and Flint (NAPCS, 2014). The multiple forms of choice in Michigan
allows for the comparison of the competitive effects of different choice mechanisms. Over half
of Michigan charter schools have existed for 10 or more years (more than 75% have existed for
at least 4 years) and Michigan has the 8™ highest share of charter school enrollment in the
country (NAPCS Dashboard, n.d.; Snyder & Dillow, 2013). More than half of the counties in
Michigan, 43 out of the 83, have 6% or more of students living in the county attending a charter

school (authors calculations using CEPI enrollment data). All of this together underscores how

10 Dollar amount take from Gov. Snyder’s proposed budget, source: www.michigan.gov/budget
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Michigan provides a meaningful location in which to understand the impact of school choice
induced competition on the public education system.

This dissertation provides the first direct empirical comparison of the existing measures
of competition and evaluates how well the various measures of competition capture the
underlying construct of competition through the application of a rubric. This is done by
addressing the following research questions:

RQ1. What are the currently used measures of competition and how do they correlate when
operationalized for MI? How do statistical inferences change depending on which measure is
used?

RQ2. Based on the theoretical and empirical evidence and a systematic ranking of the
competition measures, which current measure covers the concept of school competition best?

What, if any, measures of competition show promise?

Data and Methods

To answer the above research questions | use a number of data sources and methods. |
briefly summarize the data and methods used in a more narrative format in order to clearly
demonstrate the interconnection of each separate part. | then spend considerable more time
explaining the data and methods used. When discussing this in more detail below, I group the
data and methods for each of the lines of inquiry together in order to maintain continuity.

As alluded to above, multiple measures of competition are not inherently an issue. If all
measures correlate highly with each other and with the construct of competition there would be
little difference between which measure was used. However, if the measures do not correlate
either with one another or the construct of competition the body of school competitive effects

literature would become significantly more fragmented. I test each of these concerns in turn.
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To test the first concern, | operationalize the existing measures of competition for the
Michigan context using a variety of secondary data sources. | then perform correlational analyses
to test whether or not the measures are correlated with one another. Following this | explore if,
and how, the inferences of a fixed effects regression change when substituting the extant
measures into the same model using the same data. The results of both of these quantitative tests
suggest that the measures are not uniformly correlated with one another nor do they yield the
same inference for the competitive effect of school choice.

| test the second concern, how do the measures cover the underlying construct of school
competition, by developing and applying a systematic rubric to the measures. The rubric is based
on the conceptual framework (Figure 1) and more pragmatic concerns such as cost to construct,
missing data issues, and feasibility of implementation. | draw on interviews with 10 Michigan
District Superintendents to further empirically ground the conceptual framework while also
contextualizing the framework for the Michigan context. | then systematically and transparently

evaluate the existing measures of competition via the rubric.

Data and methods — assessing the correlation between measures

Operationalizing measures of competition. The data used come from multiple sources:
the Center for Educational Performance and Information (CEPI) website, the MI School Data
website, the National Center for Education Statistics’ (NCES) Common Core of Data (CCD).
The CEPI files are publically available on the State of Michigan’s website. The MI School Data
website provides downloadable excel sheets of the academic performance of TPS and charter
schools. Finally, the CCD for Michigan is available online at the NCES website for download.
The data used covers the school years of 2008-09 through 2012-13. Together, these data sources

provide information on a wide variety of variables related to the measurement of competitive
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pressure facing schools due to school choice. Data on enrollment numbers and patterns, school
and grade level student outcomes, the district financial data, and the characteristics of the student

body are all available through CEPI and the MI School Data website. The physical location of

Table 3. Definition of competition variables and data sources used to create each measure.

Competition measure

Definition

Data source

Presence

Charter w/in 2.5 miles
Charter w/in 10 miles
Charter w/in 20 miles

Distance to nearest charter

# of charters w/in 2 miles

# of charters w/in 10 miles
All schools w/in 2.5 miles
All schools w/in 10 miles

All schools w/in 20 miles
Distance to nearest school

# of all schools w/in 2 miles
# of all schools w/in 10 miles

Magnet w/in 2.5 miles
Magnet w/in 10 miles
Magnet w/in 20 miles

Distance to nearest magnet
# of magnets w/in 2 miles

# of magnets w/in 10 miles

Market share

Proportion of overall enrollment leaving

Proportion of residential enrollment leaving

Presence & market share
HHI w/ 5 mile radius
HHI w/ 10 mile radius
HHI w/ 15 mile radius
HHI w/ county boundary

Indicator variable for if a charter school is within 2.5
miles of given TPS serving the same grades.

Indicator variable for if a charter school is within 10
miles of given TPS serving the same grades.

Indicator variable for if a charter school is within 20
miles of given TPS serving the same grades.

Distance in miles to the nearest charter school serving
the same grades

Count variable for the number of charter schools
serving the same grades within 2 miles of a given TPS.
Count variable for the number of charter schools
serving the same grades within 10 miles of a given TPS.
Indicator variable for if there is any school within 2.5
miles of given TPS serving the same grades.

Indicator variable for if there is any school within 10
miles of given TPS serving the same grades.

Indicator variable for if there is any school within 20
miles of given TPS serving the same grades.

Distance in miles to the nearest school serving the same
grades

Count variable for the number of schools serving the
same grades within 2 miles of a given TPS.

Count variable for the number of schools serving the
same grades within 10 miles of a given TPS.

Indicator variable for if a magnet school is within 2.5
miles of given TPS serving the same grades.

Indicator variable for if a magnet school is within 10
miles of given TPS serving the same grades.

Indicator variable for if a magnet school is within 20
miles of given TPS serving the same grades.

Distance in miles to the nearest magnet school serving
the same grades

Count variable for the number of magnet schools
serving the same grades within 2 miles of a given TPS.
Count variable for the number of magnet schools
serving the same grades within 10 miles of a given TPS.

The number of resident students leaving the district
divided by the total current enrollment in the district
The number of resident students leaving the district
divided by the total number of students who were
assigned by residency to the district, regardless of the
school attended.

The HHI for a given TPS based on a 5 mile radius.
The HHI for a given TPS based on a 10 mile radius.
The HHI for a given TPS based on a 15 mile radius.
The HHI for a given TPS based on the county borders.

Common Core of Data

Common Core of Data

Common Core of Data

Common Core of Data

Common Core of Data

Common Core of Data

Common Core of Data

Common Core of Data

Common Core of Data

Common Core of Data

Common Core of Data

Common Core of Data

Common Core of Data

Common Core of Data

Common Core of Data

Common Core of Data

Common Core of Data

Common Core of Data

Center for Educational

Performance and Information

data

Center for Educational

Performance and Information

data

Common Core of Data
Common Core of Data
Common Core of Data
Common Core of Data
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schools are available through the CCD. Table 3 provides the definitions and data sources used to
create the following measures of competition from the literature.

Presence variables. | used the CCD to operationalize a subset of the school competition
measures | labeled presence measures drawn from Jackson (2012) and Zimmer and Buddin
(2009). These measures include: a) 12 indicator variables for the presence of at least one school
of any type, one TPS, one charter, or one magnet school within three different radii of a given
traditional public school (2, 10, and 20 miles); b) 4 continuous measures of the distance in miles
from each TPS to the nearest option (any, a TPS, a charter, or a magnet school), and finally c) 8
count variables for the total number of any, TPS, charter, or magnet schools within set radii of a
given traditional public school. The CCD provides the longitude and latitude of all TPS, charter,
and magnet schools in the state of Michigan. Along with these coordinates, the CCD also
provides a categorical variable for whether a school serves the elementary, middle, or high
school grades. Using the nearstat command in Stata®®, | created the above series of variables for
traditional public elementary, middle, and high schools. Summary statistics for these and the
following measures of competition are in Table 4.

Market share variables. | used the CEPI data to create the market share measures of
school competition. The CEPI data provides district level data on the overall number of students
enrolled in public schools or a public school academy (charter school). Further, the data provides

information on the number of students attending a district who do not reside in the district. This

11 The nearstat command uses the latitudinal and longitudinal coordinates of observations to calculate a variety of
distance related measures. Using geodesic (or as the crow flies) distances in miles (or kilometers if specified)
between two coordinate pairs, the nearstat command can calculate the distance to the nearest coordinates, the
number of coordinates within a defined radius, and so on. The CCD provides the latitude and longitude for every
public school (charter or TPS) in Michigan. Thus, the nearstat command provides a straightforward way to leverage
this information.
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is disaggregated by the students’ district of residency. Therefore, the CEPI data provides

information on the overall enrollment for all traditional public schools and charter schools, the

Table 4. Descriptives of the measures of competition in the extant literature.

4th Grade 7th Grade
Competition measure N Mean  Std. Dev. Min Max N Mean  Std. Dev.  Min Max
Presence
Charter w/in 2.5 miles 9768 0.27 0.44 0 1 4487 0.12 0.33 0 1
Charter w/in 10 miles 9768 0.71 0.45 0 1 4487 0.26 0.44 0 1
Charter w/in 20 miles 9768 0.85 0.36 0 1 4487 0.35 0.48 0 1
Distance to nearest charter 9768 9.91 12.66 0.03 50 4487 31.37 20.10 0.03 50
# of charters w/in 2 miles 9768 0.69 1.30 0 10 4487 0.42 1.26 0 10
# of charters w/in 10 miles 9768 6.10 7.24 0 20 4487 2.40 6.05 0 20
All schools w/in 2.5 miles 9768 0.73 0.44 0 1 4487 0.37 0.48 0 1
All schools w/in 10 miles 9768 0.97 0.17 0 1 4487 0.89 0.31 0 1
All schools w/in 20 miles 9768 1.00 0.06 0 1 4487 0.98 0.12 0 1
Distance to nearest school 9768 2.18 3.00 0 31.92 4487 4.68 5.18 0 50
# of all schools w/in 2 miles 9768 6.09 6.24 0 20 4487 2.62 5.32 0 20
# of all schools w/in 10 miles 9768 15.31 7.01 0 20 4487 9.52 8.13 0 20
Magnet w/in 2.5 miles 9768 0.10 0.30 0 1 4487 0.07 0.26 0 1
Magnet w/in 10 miles 9768 0.50 0.50 0 1 4487 0.28 0.45 0 1
Magnet w/in 20 miles 9768 0.65 0.48 0 1 4487 0.42 0.49 0 1
Distance to nearest magnet 9768 17.25 15.91 0.03 50 4487 26.60 18.15 0.27 50
# of magnets w/in 2 miles 9768 0.20 0.61 0 5 4487 0.14 0.51 0 5
# of magnets w/in 10 miles 9768 2.50 4.16 0 18 4487 1.59 3.83 0 18
Market share
Proportion of overall enrollment leaving 11390 0.24 0.29 0 9.75 5227 0.25 0.25 0 2.20
‘oportion of residential enrollment leaving 11418 0.19 0.14 0 1 5247 0.20 0.15 0 1
Presence & market share
HHI w/ 5 mile radius 9574 -0.33 0.35 -1 -0.03 3422 -0.66 0.34 -1 -0.12
HHI w/ 10 mile radius 9574 -0.19 0.29 -1 -0.01 3422 -0.47 0.37 -1 -0.04
HHI w/ 15 mile radius 9574 -0.12 0.21 -1 0 3422 -0.31 0.32 -1 0
HHI w/ county boundary 12410 -0.05 0.10 -1 0 4090 -0.15 0.19 -1 0

Note: The distance variables have been capped at 50 miles or greater to reduce the influence of outliers. Similarly, the number of neighbors has been

capped at 20 neighbors.

number of students attending a given district through a choice mechanism, and the resident

district number of students attending through choice. The number of students residing in a given

district, regardless of school attended, can be backed out of these files.

Using this data, | operationalized a series of market share variables found in the existing

literature. The first measure | created was the proportion of students leaving a district as a share

of district enrollment, proportionenrollment—the number of resident students leaving the district

divided by the total current enrollment in the district. The second measure was the proportion of

students leaving a district as a share of total number of students residing in the district,
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proportionresidents—the number of resident students leaving the district divided by the total
number of students who were assigned by residency to the district, regardless of the school
attended. While these two measures share the numerator, they differ on the denominator used.
The proportionresidents measure only considers the impact of losing resident students through
school choice policies. On the other hand, the measure of proportionenrollment, implicitly places
this student loss within the overall context of a district’s enrollment trend. For example, a district
seeing an increase in overall enrollment, perhaps through an open-enrollment program, losing x
number of students would receive a lower value on the proportionenrollment measure of
competition than a net losing district with the same number of resident students leaving. A third
way to account for student loss, particularly salient in contexts with inter-district choice, is to use
the net student flow due to inter-district choice in the numerator (the number of students entering
the district through inter-district choice minus the number of students leaving the district via
inter-district choice) divided by the number of students residentially assigned to the district
(Arsen, DeLuca, Ni, & Bates, 2015). As this measure, proportionnetchange, has not been used in
the competitive effects literature 1 do not include it in the following analyses. However, | briefly
discuss the implications of each of these three measures of proportional student loss in the
following two paragraphs as the selection of the measure impacts the interpretation of the results.
Each of the three proportional loss measures represent different ways to conceptualize the
measurement of enrollment loss, each with a different way of accounting for student inflows via
policies like inter-district choice. Using the number of residentially assigned students in the
denominator, proportionresidents, highlights the impact of resident students leaving a district but
does not account for any non-resident student inflows through inter-district choice policies. The

proportionenrollment measure indirectly accounts for student inflows by using the overall
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district enrollment in the denominator. Using the district enrollment rather than the residency
based population either magnifies or dampens the loss of resident students based on whether or
not the district is able to attract students into the district via inter-district choice. In other words,
the proportionenrollment measures allows for a district that is losing resident students to charters
or inter-district choice but is able to replace those students via school choice mechanisms to face
a different amount of pressure than a district losing an equivalent number of student who is
unable to attract students to the district. Finally, the proportionnetchange variable directly
accounts for the net flows of students due to any choice mechanism. The interpretation is
different than the other two measures — rather than the proportion of students lost via choice, the
interpretation of this variable would be the proportional change in enrollment due to choice. The
former two measures vary from 0 to 1 while the latter varies from -1 to 1 (for all intents and
purposes).

In contexts with only charter school choice, proportionresident and proportionnetchange
are equivalent in their absolute values and are likely preferred. Proportionenrollment differs
from the other two measures as the loss of students via choice enters in both the numerator and
denominator. In contexts with both inter-district choice policies and charter schools, the
preference amongst the measures is less clear. Using the proportionresident in this context does
not account for whether a district is able to offset the student loss via attracting students to the
district. The other two measures, proportionenrollment and proportionnetchange, do allow for
the inflows of students to impact the pressure felt. As emerges from the interviews discussed
below, the loss of students to inter-district choice may apply different pressure than loss to

charter schools. If this is the case, having separate loss terms for each type of loss is likely to be

61



the preferred approach. The above does not lay out the preferred measure amongst these but
helps to demonstrate the differences between the types.

Function of market share and presence variables. The competition measures
constructed based on both market share and presence represented the final set of variables |
operationalized from the literature. As the Hirschman-Herfindahl Index (HHI) represents the
most common measure of this type, | chose to create the HHI measures to compare against the
above measures. The HHI was originally conceived of as a measure of market concentration for
private firms. HHI is defined as a sum of the squares of the market share (s) of each school
provider i (equation 1). Market share (s) is defined as the proportional enrollment in provider i
The HHI ranges from near 0, many small schools in competition, to 1, a single monopolistic
provider. As such, a number closer to 0 typically is typically associated with more competition
and a number closer to 1 with less competition. The intuition behind this measure is that only
HHI = %(s;)? (1)
knowing the number of competitors within a given market is not enough to determine the extent
of competition present.

The value of the HHI is sensitive to how the market is defined. Using the CCD, I created
a series of HHIs based on various geographical definitions. First, | used a county level definition
of the market at the elementary, middle, and high school levels—hhicountyelementary,
hhicountymiddle, hhicountyhigh, respectively. Next | created HHIs for each public school in
Michigan based on all schools that serve the equivalent grades within the given radii (5, 10, and
15 miles). In order to make the subsequent correlational and regression analyses more

straightforward, | multiplied the various HHI variables by -1. This gives the interpretation that
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increases in the HHI variables correspond to increases in the amount of competition. In other
words, moving from -.5 to -.1 indicates more competition.

Regression variables. The regression analyses focus on the school average 4" and 7™
grade MEAP test scores in Mathematics and Reading. I limit the analysis to these two grades and
subjects to compare the findings to previous work in Michigan by Ni (2009). | standardized the
student test scores for a given year at the state level. This accounts for any changes in the MEAP
tests year to year by comparing a student only to other students in the same grade in the same
year. Further, this allows for more intuitive interpretations of the coefficients. | then aggregate
the student test scores to the school level to create school level averages for Math and Reading
MEAP scores.

The focus of this work is to highlight the various measures of competition and their
impact on our regression based statistical inferences. As such, I include the standard school and
district level controls: percentage free-reduced price lunch students in the school, the percentage
of a school’s student body reported as Black, Hispanic, or Asian, the log of district expenditures,
and the log of district enrollment.

Correlational analysis of school competition measures. After operationalizing the
measures described above, | used two correlational measures to answer the question of how the
various measures of competition compare to one another—Pearson’s correlational coefficient
and Spearman’s rank correlation coefficient. Both Pearson’s correlation and Spearman’s rank
correlation coefficiencts provide a method to empirically test each of the previously used
measures in order to understand how the various measures compare to each other. The Pearson’s

correlation coefficient assesses any linear association between the two measures and the
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Spearman’s rank correlation coefficient compares whether both variables move together in the
same direction, regardless of whether that relationship was linear.

This correlational analysis provides an assessment of the relationship each measure has
with the others. Some measures will likely be highly correlated as they are constructed using
similar information and methods. However, | focus primarily on how well they co-vary across
types of measures, i.e. presence, market share, and a function of presence and market share. If
the measures are highly correlated with each other, the estimates in the extant literature would
not differ greatly if another measure was substituted in. However, if the correlations are low, or
negative, the estimates obtained may be sensitive to how competition was conceptualized and
ultimately measured.*?

Regression analysis of school competition measures. The correlational analyses show
how the measures co-vary. Alone, we cannot explicitly know how the various measure of school
competition would impact the estimates of the regression models the measures are employed in.
To highlight what, if any, impact using different measures has on our statistical inferences |
adopt a basic model of the competitive effects of school choice on traditional public schools. |
follow the modelling of the competitive effects used in Ni (2009) as | am using later waves of the

same data. The impact of school competition on school i's average student test scores on the

12 Another approach to measuring how the different measures group together rather than relying on the conceptual
underpinnings of each measure would be to pursue a Factor Analysis approach. After creating each of the
competition measures, using factor analysis would see if the measures appear to collect into the three categories
identified in the literature. There is some appeal to this. However, | prefer the correlational approach as each of the
measures were argued for by the various authors as proxying competition based on a particular aspect. Therefore, if
the presence measures do not correlate with one another that is an interesting finding in and of itself. Similarly, if
market share variables group together and the function of presence and market share variables do not then there are
potential implications. For example, if all proxies of market share are highly correlated it matters less how market
share was operationalized as each measure (assuming it faithfully adheres to the concept of market share) captures
similar information. This being said, Factor analysis has the potential to reveal important underlying groupings.
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MEAP at time t, Yit, is a function of the level of competition (Cit), the school level student body
characteristics mentioned above (Sit), and district characteristics (Dit). The pooled OLS

Yie = CytB1 + StBy + Dy B3 + T16 + Vi 2)
regression model, pooling across years, is presented in Equation 2.

However, if there are any unobserved factors that are associated with the extent of
competition in and the school level student outcomes the estimates may be biased. | use a FE
approach to account for any time invariant attributes associated with competition and student
outcomes. This approach is attractive for two key reasons: a) it allows the measure of
competition to be correlated with any stable characteristics of the school including the likelihood
that a given context is more amenable to choice and b) the FE inferences are identified off of
changes in the extent of competition over time for each school. To formalize the FE model, the
error term V;; is decomposed into a time variant part u;.and a time invariant part 6; in Equation
Yie = CitBy + SitBy + Dy B3 + T:6 + 0; + 1y 3
3. T represents a series of year fixed effects and 6 is the time invariant portion of the error term.
The robust standard errors are clustered at the school.

Applying the FE transformation to Equation 3, subtracting the mean of each variable
from each observation, eliminates time invariant attributes. Within the fixed effects framework,
the competitive effect estimates represent the effect of changes in the measure of competition
within a school on the outcomes of interest. Schools with invariant measures of competition from
2009 to 2012 are thought of as having faced no change in competition. This is precisely one of
the arguments for using fixed effects instead of a Pooled Ordinary Least Squares (POLS)
framework: the POLS framework treats each school-year observation as independent whereas FE

accounts for the fact that schools are observed for each of the 4 years. Thus, using different
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measures of competition which vary for different proportions of districts over time influences the
number of district-year observations the effect is identified off of. For example, the existence of
at least one charter school within 2 miles and 10 miles is relatively stable over the four-year
panel, 53.55% and 80.01% of schools have no change in this variable respectively. On the other
hand, 14.25% of schools have a stable HHI for a 2-mile radius and 7.55% of districts have a
stable HHI for a 10-mile radius over the four-year panel.

However, there are certainly drawbacks to the FE approach. Using the above example of
having at least one charter school within a 2-mile radius there are around 50% of schools which
have a stable value on this measure. Since the FE approach identifies off of within-unit variation
in the measure it only provides estimates of the change in competitive pressure. This means that
using the FE approach, mechanically, treats the contribution to the competitive effect estimate
from a district with at least one charter school within 2 miles for the duration of the panel as
equivalent to a district with no charter schools within 2 miles over the four-year panel.
Therefore, the FE coefficients do not provide an estimate of how having a high time-invariant
level of competition differs from having a low time-invariant level of competition or from those
districts with variation in the level of competition over time. If having a consistent level of
competitive pressure is associated with (positive or negative) competitive effects while an
unstable pattern of competitive pressure is associated with null effects, then the FE approach
would produce estimates which run contrary to the true competitive effects. In sum, relying only
on the FE approach assumes that variation in competitive pressure is associated with competitive
effects while POLS assumes that the level of competitive pressure is associated with competitive
effects. Given this caveat, | follow the FE approach below as most competitive effects papers

utilize this approach regardless of the competition measure chosen.
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This further nuance underscores the influence that the choice of measure, and potentially
modeling decisions, has on the inferences made. The estimates of B, associated with the various
measures can be compared. Examining the point estimates and statistical significance, coupled
with the correlational analyses, will help further our understanding of whether the measures are
a) capturing the same information and b) if the inferences of competitive effects are robust to

different measures of competition.

Data and methods — assessing the conceptual coverage of the measures

Interviews. The purpose of the interviews was to contextualize and update the
conceptual framework for Michigan related to the extent of competition a district faces due to
school choice policy. I chose to interview district superintendents for two primary reasons. First,
there is little empirical evidence about how superintendents perceive competition from school
choice policies. Second, the district superintendent plays a key role in district level responses,
possesses direct knowledge of funding levels and determines the allocation of funds, help decide
the extent of district participation in the Schools of Choice program, and has a unique vantage
point to understand how school choice and competition impact all schools within the district.
Principals, schoolboards, and other district administrators likely influence the impact of school
competition on district responses. For example, the empirical evidence suggests that principals
perceive school competition (e.g. Jabbar, 2015; Kim & Youngs, 2013; Loeb et al., 2011) which
may have some impact on decision making at the school level (Kim & Youngs, 2013; Loeb et
al., 2011). While the roles of the other actors are fruitful areas for further research, I chose to
focus on the superintendent due to their unique role in district decision making.

There were two important types of variation | wanted to probe based on the empirical

literature: variation in the extent of competition and variation between contexts. To ensure
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variation along these vectors, | employed a stratified purposive sampling technique (Teddlie &
Yu, 2007). | purposively selected five Intermediate School Districts in Michigan based on
overall enrollment, a significant proportion of families using school choice policies to attend
non-residency assigned schools, and relevance to the Michigan context. The five ISDs either
contained a major urban center (4 out of 5) or had high population density and adjacent to a
major urban center (1 out of 5). This meant that no primarily rural ISDs were selected nor were
ISDs located in Michigan’s upper peninsula. While this is a limitation for the generalizability of
my findings to all contexts, these constraints allow for a better understanding of a particular
choice context — primarily urban and suburban use of school choice mechanisms. Including rural
districts may have allowed me to understand how school choice operates in contexts with
relatively few choices, choices which may be more related to parental job locations, or the
nearest school being across district lines (this was discussed by one superintendent which abutted
a primarily rural district).

Within these five ISDs | stratified the districts by proportion of students residing in the
district but attending another school, via inter-district choice or charter school enrollment, in
each school year between 2009-10 and 2012-13. The three strata districts were placed into were
low (<10% residents leaving), medium (>=10% and <20%), and high (>=20%). Within each
ISD, | selected a target and backup district within each strata giving me a list of 15 targeted
districts and 15 backup districts. The first criteria for selection for both the targeted and the

replacement districts was that the district had remained within one strata for the four years.'* |

13 As discussed above and throughout, the market share of students does not necessarily represent competitive
pressure. However, | used this measure to stratify the districts as | believed students utilizing school choice polices
to leave the district is a necessary, but possibly not sufficient, factor. Further, by stratifying districts through the use
of proportion of resident students leaving the district | am able to test this assumption by ensuring | talked to
districts losing very few students and districts losing many students via choice options.

14 Alternative ways for stratifying the districts were considered—one example is whether a district saw increasing,
decreasing, or stable trends in the proportion of resident students attending another school. I ultimately settled on
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then purposively selected amongst the districts which remained within a single stratum for four
years based on size, geographic proximity to other target districts, and context. | selected the best
fitting district as the target and the second best as the replacement. Primarily rural districts were
not represented in my sample but those which included rural locations were. Table 5 presents a
visual representation of the sampling strategy. The columns represent the five ISDs and the rows

represent the three strata. The pseudonyms of the target districts for each ISD and strata are

Table 5. Sampling strategy with pseudonyms.

ISDA ISDB ISDC ISD D ISDE
Strata 1 Low A Low B Low C Low D (Low R-D) Low F
(.073, .081, .084, .089) (.079, .083, .080, .095) (.060, .065, .063, .068) (.049, .016, .058, .079) (.048, .051, .056, .065)
Strata 2 Middle A Middle B Middle C (Middle R-C) Middle D Middle E
(.098, .120, .120, .140) (.150, .156, .163, .173) (.111, .118, .115, .134)
Strata 3 High A High B HighC High D High E
(.222, .254, .271, .292) (.223, .232, .240, .245)

Note: The district names not in parentheses are the preferred districts based on the selection criteria: 1) within the given ISD; 2) having multiple years ina
row at a given strata of competition; 3) enrollment size; 4) context. Names in parentheses represent the replacement district when the ideal district was not
interviewed. Bolded name of district indicates that an interview was obtained for that district. The absence of a bolded name and a parenthetical district
indicates | was unable to obtain an interview with a replacement district. The numbers in parentheses indicate the proportion of resident students attending
schools of choice out of total residential enrollment for the years 2009-10 through 2012-13.

presented in each cell. | chose the naming convention to clearly indicate the strata and ISD the
district came from. Districts that come from the low strata all begin with low, from the middle
Strata begin with middle, and high strata begin with high. Similarly, each district’s ISD is
included in the name. For those districts that are replacement, I included a prefix of ‘R’ to the
ISD portion of the name. When | was unable to secure an interview in the target district, |
contacted the replacement district. The replacement districts are in parentheses. A bolded district
name indicates an interview was obtained. Five of the 15 cells do not contain a bolded district as
| was unable to obtain access to both the target and replacement districts. Further, my final

sample contains fewer Middle (3 out of the target 5) and High (2 out of the target 5) competition

stability for the following reasons: a) this enabled a stable, systematic way of holding one key variable constant
across contexts, b) the existing literature suggested that certain levels of student loss were associated with
competitive pressure, not trends in student loss, and c) the chosen strata represent a clean way to separate districts
into groups.
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districts. This response rate poses a concern due to potential response bias. However, | am not
trying to make inferences about the population of superintendents in Michigan. | am trying to
understand what patterns might exist across context and levels of student loss. The strategy
employed is not intended to generalize to the population under study, but instead allows for
generalizing to a theory.

This sampling strategy allows me to compare superintendents within an ISD, or context,
which differ on the levels of student usage of choice policies. | am also able to compare across
contexts holding the strata constant. This allows me to probe the role that context plays (across
ISDs at a given strata) and that student loss plays (within ISD across strata) in determining how
superintendents perceive the extent of competition facing their district.

| conducted one 45 — 60 minute semi-structured interview with each superintendent. |
piloted this interview with one district superintendent, receiving feedback on the questions and
length. The final interview protocol is included in Appendix B. To understand how
superintendents perceive the extent of competition felt in their district | used three techniques. |
first asked open-ended questions about the pressures associated with school choice policies,
following up with probing questions. This allowed the respondents to share any pressures they
associated with school choice policy while allowing me to ask specific follow up questions based
on their responses. Secondly, I presented a stack of index cards (Spradley, 1979) to the
superintendents with factors that the literature and previous interviews associated with the extent
of competitive pressure. | then instructed the superintendents to read through the cards, sorting
them into two piles: a) those that did factor into the extent of competitive pressure facing the
district and b) those that did not factor into the extent of pressure. After this sorting exercise, |

asked superintendents if there were any factors missing. If so, | would add the factors to a new
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index card. Any new index card was retained for future interviews. | then instructed the
superintendents to organize the factors associated with competitive pressure from the most
important factor to least important. We then discussed the order they placed them in. The final
ordering of the cards are presented in Figures 2 through 11. The green boxes represent factors
from the literature and the blue boxes represent factors added through interviews. Finally, I asked
superintendents to rate the school choice related level of competition their district faced from 0
to 10. The 45-60 minute interviews represent a relatively short period of time to fully gauge the
perceptions. However, using these three different methods within the interview allowed me to
(re)assess my inferences based on different types of data and develop a consistent story across
each superintendent’s responses to semi-structured interview questions, the index card sorting
exercise, and their overall assessment of the level of competition.

Analyzing interview data. To analyze the interview data, | transcribed the interviews in
their entirety. | then imported the text files into a qualitative data analysis software package,
NVivo, for coding and analysis. | read through each of the interviews and created a one to two
page memo for each interview capturing my initial reactions to the interview. As the primary aim
was understanding what factors contributed to the extent of competition felt at the district level, |
focused most of my subsequent analytic efforts on responses which dealt with this topict®.

I began with a “start list” of codes (Miles & Huberman, 1994) based on factors which the
existing literature suggested were related to the extent of competition. For example, | started with

Extent of Competition — Factors as a master code and a series of subcodes—i.e. District

15 While | focused on a particular section of my interviews, | coded the rest of the interview using more inductive
methods following Glaser and Strauss (1967): | reviewed the transcripts line by line, created codes for each line,
revisited the emergent codes and developed more abstracted categories covering the initial codes. While this coding
work is not germane to determining the factors associated with the extent of competition felt by superintendents, the
initial coding efforts provided a better understanding of my data as a whole, raised new research questions, and will
provide me with fruitful data to study.

71



Enrollment Trends, location of charter school, distance to nearest district, number of students
leaving the district. | then coded the data from this initial set of master and subcodes, adding
additional subcodes when superintendents introduced a new subcode such as the safety of
schooling options, safety. From these codes, | looked for emerging patterns and wrote short
analytic memos based on what | noted. | then went back to the data to look for both confirming
and disconfirming evidence for my conclusions. If | found disconfirming evidence | would
update my conclusions accordingly. This proceeded in an iterative fashion until the explanation

of patterns accounted for the data.

Data and Methods — Evaluating the measures of competition using a rubric

Developing an evaluation rubric. The literature-grounded conceptual framework
(Figure 1) was updated using the interview findings to inform the evaluation rubric. As Blumer
(1969) argued, empirical measures should be evaluated based on how well they cover the
underlying construct of interest. Systematic, transparent evaluations of how well measures relate
to underlying constructs have their roots in several fields. | model my evaluation off of efforts in
education (e.g. Harwell and LeBeau, 2010), healthcare (e.g. The National Quality Forum, n.d.),
linguistics (Budanitsky & Hirst, 2006), and psychometrics (e.g. Haynes, Richard, & Kubany,
1995). Content validity, or the coverage of the underlying construct by a measure, is assessed in
nearly all evaluation efforts. Thus, one of the key aspects of my systematic evaluation of the
various measures of competition is the coverage of the conceptual framework | developed.

The literature also suggests more pragmatic concerns when evaluating measures. Harwell
and LeBeau (2010) suggests that measures of SES should be evaluated based on four criteria:
reliability and validity, applicability to all students, have low non-response rates, and should

have minimal costs associated with collection. The National Quality Forum, a Washington D.C.
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non-profit in the field of healthcare, similarly suggests that any measure must meet a set of
conditions before being considered. These include the importance of the measure to report,
scientific acceptability of the properties of the measure, feasibility, usability and use, and related
or competing measures (NQF, n.d.). I include these concerns in my evaluation.

To make the process as transparent and systematic as possible | developed a rubric which
will evaluate the measures based on the coverage of the concept, the cost of data collection,
potential data issues, feasibility of measurement, and the sensitivity of the measure (i.e. can it
measure various degrees of competitive pressure or is it a binary variable). In the evaluation
rubric | create subcategories within each of the overarching categories (presence, market share,
and function of market share & presence) which collect the extant measures based on their
assumption for what drives competition. For example, | evaluate measures which assume that
competitive pressure is a function of the number of options within a set boundary all at once as
the logic remains the same regardless of the distances used in the particular measure (i.e. 2 miles,
5 miles, district boundaries). | give a similar treatment to all measures which equate competitive
pressure with the presence of at least one choice within various boundary definitions as little
changes in the application of the rubric due to different boundaries. For measures of market
share, | include the basic conceptual measure of proportion of students lost and two key
extensions. In the rubric I only evaluate the HHI as it is the most commonly used function of
presence and market share in the literature. An evaluation of other measures in this category (i.e.
GAM) would proceed similarly. I then apply the rubric to each of the three subcategories
mentioned, as well as other potentially promising measures of competition. By making the rubric
as transparent as possible, further refinements to the criteria and application of the criteria are

possible.
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Results

The Results Section follows the flow of the Data and Methods: | first present the
correlational results, followed by the FE regression findings, then I present the results from the
interviews, and finally the rubric driven evaluation of how well the existing measures of
competition cover the construct and meet pragmatic concerns.

Correlational results. The correlational results are presented in Tables 6, 7, and 8.
Tables 6 and 7 present the within category—i.e. within measures defined as presence, within
market share measures, within measures which are a function of the two—Pearson and
Spearman’s rank correlations for 4™ grade and 7" grade, respectively. Each panel represents a
category of measures: the top three panels are presence measures, the fourth panel is HHI, and
the bottom panel are market share measures. Above the diagonal of 1°s are the Spearman
correlation coefficients, below the diagonal are the Pearson correlation coefficients.

Using both measures of correlation, the market share and HHI measures are highly
correlated with one another. Unsurprisingly, the lowest Pearson’s coefficient is for the
relationship between the HHIs with the market defined as the county and defined as a five-mile
radius. Even still, Spearman’s rho is high indicating that the measures tend to move in the same
direction. This is true at both the 4" and 7™ grade levels. When looking at the presence measures,
the story told by the correlations is much more varied. There are some measures which are
highly correlated, linearly and monotonically, such as the different number of neighbors
measures. Others appear to be correlated according to Spearman’s but not correlated at all
according to Pearson’s, i.e. the relationship between the number of neighbors and the distance to

the nearest neighbor. Overall, the key takeaways of Tables 6 and 7 is that the within category
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correlations are quite high for HHI and market share while the presence measures are more

mixed.

Table 6. Within category comparisons for fourth grade.

Charter w/in2.5 Charter w/in 10 Charter w/in20  Distance to

# of charters  # of charters

Presence (charter) miles miles miles nearest charter w/in2 miles  w/in 10 miles
Charter w/in 2.5 miles 1 0.3894 0.2547 -0.7674 0.8773 0.5453
Charter w/in 10 miles 0.3894 1 0.6542 -0.788 0.441 0.8005
Charter w/in 20 miles 0.2547 0.6542 1 -0.6192 0.2885 0.5237
Distance to nearest charter -0.4176 -0.7886 -0.8708 1 -0.8141 -0.8263
# of charters w/in 2 miles 0.7454 0.3426 0.2241 -0.367 1 0.6244
# of charters w/in 10 miles 0.5592 0.5421 0.3546 -0.5018 0.6449 1
Al schools w/in All schools w/in  All schools Distance to  # of all schools # of all schools
Presence (all) 2.5 miles 10 miles w/in 20 miles nearestschool w/in2 miles  w/in 10 miles
All schools w/in 2.5 miles 1 0.2821 0.0948 -0.7668 0.7465 0.5942
All schools w/in 10 miles 0.2821 1 0.3362 -0.287 0.2315 0.3342
All schools w/in 20 miles 0.0948 0.3362 1 -0.099 0.0778 0.1124
Distance to nearest school -0.7164 -0.6778 -0.4938 1 -0.7282 -0.4958
# of all schools w/in 2 miles 0.566 0.1666 0.056 -0.4565 1 0.7189
# of all schools w/in 10 miles 0.5972 0.3728 0.1253 -0.6502 0.5756 1
Magnetw/in2.5 Magnetw/in10 Magnetw/in20 Distanceto  # of magnets  # of magnets
Presence (magnet) miles miles miles nearest magnet w/in2 miles  w/in 10 miles
Magnet w/in 2.5 miles 1 0.3413 0.2501 -0.5266 0.8543 0.4471
Magnet w/in 10 miles 0.3413 1 0.7329 -0.8663 0.4014 0.9299
Magnet w/in 20 miles 0.2501 0.7329 1 -0.8279 0.2942 0.6815
Distance to nearest magnet -0.3407 -0.7923 -0.8785 1 -0.5964 -0.878
# of magnets w/in 2 miles 0.7717 0.3347 0.2453 -0.3308 1 0.5088
# of magnets w/in 10 miles 0.5083 0.6052 0.4435 -0.5297 0.5232 1

Proportion of

Proportion of

overall residential
enrollment enrollment
Market share leaving leaving
Proportion of overall enrollment leaving 1 0.9854
Proportion of residential enrollment leaving 0.8238 1
HHIw/ 5 mile  HHIw/ 10 mile HHI w/ 15 mile HHI w/ county
HHI variables radius radius radius boundary
HHI w/ 5 mile radius 1 0.9514 0.913 0.7906
HHI w/ 10 mile radius 0.8401 1 0.9806 0.8606
HHI w/ 15 mile radius 0.7055 0.859 1 0.8989
HHI w/ county boundary 0.538 0.6543 0.7738 1

The numbers above the diagonal represent Spearman's rank correlation coefficient. The numbers below the diagonal represent Pearson's

correlation coefficient.

Table 8 presents the cross category correlations for a subset of measures. | present both

market share variables (the first two), the HHI for 5 and 10 mile radii from a given public school

(third and fourth), and the charter based presence measures (last 5). Like Tables 6 and 7, the top

half are the Spearman’s correlations and the bottom half are the Pearson’s. Overall, the cross
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Table 7. Within category comparisons for fourth grade.

Charter w/in 2.5 Charter w/in10 Charter w/in20  Distance to # of charters  # of charters
Presence (charter) miles miles miles nearest charter  w/in2 miles  w/in 10 miles
Charter w/in 2.5 miles 1 0.6277 0.5027 -0.5924 0.9617 0.7204
Charter w/in 10 miles 0.6277 1 0.8008 -0.7947 0.6541 0.9863
Charter w/in 20 miles 0.5027 0.8008 1 -0.8662 0.5238 0.7898
Distance to nearest charter -0.5615 -0.823 -0.9211 1 -0.6121 -0.802
# of charters w/in 2 miles 0.8651 0.5614 0.4496 -0.503 1 0.7458
# of charters w/in 10 miles 0.8999 0.6679 0.5348 -0.5888 0.8919 1
All schools w/in  All schools All schools Distance to  # of all schools # of all schools
Presence (all) 2.5 miles w/in10 miles  w/in 20 miles nearestschool ~ w/in2 miles  w/in 10 miles
All schools w/in 2.5 miles 1 0.2658 0.0973 -0.8382 0.854 0.6112
All schools w/in 10 miles 0.2658 1 0.3663 -0.5324 0.3039 0.5428
All schools w/in 20 miles 0.0973 0.3663 1 -0.2146 0.1113 0.1988
Distance to nearest school -0.5419 -0.7178 -0.6322 1 -0.865 -0.7888
# of all schools w/in 2 miles 0.5849 0.169 0.0619 -0.363 1 0.7639
# of all schools w/in 10 miles 0.6233 0.4022 0.1473 -0.6062 0.576 1
Magnet w/in2.5 Magnet w/in10 Magnetw/in20  Distance to # of magnets  # of magnets
Presence (magnet) miles miles miles nearest magnet w/in2 miles  w/in 10 miles
Magnet w/in 2.5 miles 1 0.4484 0.3275 -0.454 0.9014 0.535
Magnet w/in 10 miles 0.4484 1 0.7303 -0.784 0.4989 0.9827
Magnet w/in 20 miles 0.3275 0.7303 1 -0.8608 0.3643 0.7176
Distance to nearest magnet -0.3923 -0.7618 -0.8839 1 -0.4967 -0.7891
# of magnets w/in 2 miles 0.8223 0.4315 0.3151 -0.3763 1 0.5806
# of magnets w/in 10 miles 0.7126 0.6621 0.4836 -0.546 0.676 1

Proportion of

Proportion of

overall residential
enrollment enrollment
Market share leaving leaving
Proportion of overall enrollment leaving 1 0.9853
Proportion of residential enrollment leaving 0.9302 1
HHIw/ 5 mile  HHI w/ 10 mile HHI w/ 15 mile HHI w/ county
HHI variables radius radius radius boundary
HHI w/ 5 mile radius 1 0.8679 0.8007 0.6772
HHI w/ 10 mile radius 0.8196 1 0.9301 0.8013
HHI w/ 15 mile radius 0.658 0.8279 1 0.8628
HHI w/ county boundary 0.4876 0.6222 0.7585 1

The numbers above the diagonal represent Spearman's rank correlation coefficient. The numbers below the diagonal represent Pearson's

correlation coefficient.

category correlations are relatively low with the exception of the HHIs compared with the charter

presence variables. This is perhaps not surprising given that both measures rely on the presence

of schools within a given radius. The negative correlations, both Pearson’s and Spearman’s,

between the HHI and presence measures is to be expected since as the HHI approaches 1 there is

less concentration in the market and as it approaches 0 there is more. On the other hand, the

market share measures are weakly correlated with the presence and the HHI measures.
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Table 8. Between category correlation on select measures for grades 4 and 7.

Charter  Charter  # charters # charters Proportion Proportion HHI5 HHI 10

Distance w/in 2 w/in 10 w/in 2 w/in 10 of of mile mile

Grade 4 to charter miles miles miles miles residents  enrollment radius radius

Distance to charter 1 -0.7709 -0.7789 -0.8173 -0.8197 -0.3234 -0.3202 -0.8087 -0.7923
Charter w/in 2 miles -0.4217 1 0.3827 0.8758 0.5416 0.3974 0.4001 0.6032 0.5463
Charter w/in 10 miles -0.7888 0.3827 1 0.4338 0.7902 0.0631 0.0579 0.658 0.6978
# charters w/in 2 miles -0.3705 0.7439 0.3367 1 0.6211 0.4425 0.4479 0.6852 0.6242
# charters w/in 10 miles -0.5033 0.5556 0.5355 0.6419 1 0.2148 0.2 0.8686 0.921
Prop of residents leaving -0.1294 0.4209 0.1028 0.5069 0.35 1 0.9845 0.249 0.195
Prop of enrollment leaving -0.0957 0.3291 0.0902 0.4274 0.2799 0.8117 1 0.2423 0.185
HHI 5 mile radius -0.6356 0.4393 0.6844 0.4066 0.5895 0.1172 0.1059 1 0.9473
HHI 10 mile radius -0.6556 0.3337 0.6791 0.3099 0.4893 0.0573 0.0486 0.8381 1

Charter Charter  # charters # charters Proportion Proportion HHI5 HHI 10

Distance wl/in 2 w/in 10 w/in 2 w/in 10 of of mile mile

Grade 7 to charter miles miles miles miles residents  enrollment radius radius

Distance to charter 1 -0.2375 -0.71 -0.2794 -0.7093 0.0892 0.0865 -0.5832 -0.682
Charter w/in 2 miles -0.2407 1 0.2809 0.8447 0.2988 0.0863 0.0948 0.1866 0.1676
Charter w/in 10 miles -0.7536 0.2809 1 0.3326 0.9949 0.093 0.0722 0.5703 0.5965
# charters w/in 2 miles -0.2797 0.8429 0.3286 1 0.3509 0.1352 0.136 0.214 0.2012
# charters w/in 10 miles -0.6358 0.356 0.828 0.4203 1 0.106 0.0854 0.5735 0.5988
Prop of residents leaving -0.0558  0.1297 0.1881 0.1958 0.2261 1 0.98 0.0579 0.0015
Prop of enrollment leaving -0.09 0.1618 0.1803 0.2273 0.2182 0.9387 1 0.0406 -0.0165
HHI 5 mile radius -0.6077 0.1734 0.5427 0.1982 0.4733 0.1461 0.1366 1 0.871
HHI 10 mile radius -0.636 0.1382 0.483 0.1618 0.407 0.0775 0.0847 0.8199 1

The numbers above the diagonal represent Spearman's rank correlation coefficient. The numbers below the diagonal represent Pearson's
correlation coefficient.

Fixed effects results. The fixed effects regression results with the full suite of covariates
are presented in Table 9. Each cell in Table 9 represents a separate regression estimate of B, the
coefficient associated with the measure of competition. Every regression includes school and
district controls, year dummies, and the robust standard errors are clustered at the school level.
Each column presents the results for a different grade and subject outcome: Grade 4 Math MEAP
scores, Grade 7 Math MEAP scores, Grade 4 reading MEAP, Grade 7 reading MEAP scores.
Appendix A presents the fixed effects results when adding the controls in a stepwise manner,
starting with just a measure of competition, then adding log of enrollment, then including
racial/ethnic covariates, then adding FRL percentage and log of expenditure, and finally with the

full suite of covariates. The results are qualitatively the same.
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Table 9. Fixed effects regression estimates of the competitive effects on standardized average
MEAP scores.

ey 2 3 4
VARIABLES Math 4th grade Math 7th grade Reading 4th grade Reading 7th grade

Proportion of district enrollment leaving -0.716*** 0.008 0.096 0.115
(0.177) (0.237) (0.181) (0.217)

Proportion of residential enrollment leaving -1.498%*** -0.032 0.956** 0.377
(0.438) (0.623) (0.447) (0.614)
Magnet w/in 2.5 miles -0.100 -0.172 -0.063 -0.287**
(0.070) (0.156) (0.088) (0.130)

Magnet w/in 10 miles 0.016 -0.080 -0.047 -0.077
(0.056) (0.090) (0.055) (0.092)

Magnet w/in 20 miles 0.027 0.084* 0.019 0.086

(0.049) (0.047) (0.052) (0.054)

Distance to nearest magnet 0.001 -0.001 -0.001 -0.002
(0.002) (0.001) (0.002) (0.001)

# of magnets w/in 2 miles -0.071 -0.075 -0.047 0.018
(0.047) (0.104) (0.058) (0.124)

# of magnets w/in 10 miles -0.029 -0.048** -0.023 0.013
(0.019) (0.023) (0.021) (0.031)

Charter w/in 2.5 miles -0.002 -0.058 -0.036 -0.078
(0.044) (0.122) (0.050) (0.092)

Charter w/in 10 miles -0.099 -0.012 -0.117* -0.035
(0.066) (0.033) (0.060) (0.031)

Charter w/in 20 miles -0.019 0.058 -0.109 0.060
(0.071) (0.040) (0.084) (0.038)

Distance to nearest charter 0.003 0.000 0.006** -0.001
(0.002) (0.001) (0.002) (0.002)

# of charters w/in 2 miles 0.008 -0.068* 0.028 -0.027
(0.024) (0.035) (0.023) (0.030)

# of charters w/in 10 miles 0.007 -0.020%* 0.011 -0.014
(0.007) (0.010) (0.007) (0.014)

Distance to nearest school 0.004 -0.003 0.018** -0.000
(0.009) (0.007) (0.008) (0.008)

# of all schools w/in 2 miles 0.037*** -0.008 0.014 -0.010
(0.011) (0.013) (0.012) (0.016)

# of all schools w/in 10 miles 0.020* 0.004 -0.016 -0.028*
(0.012) (0.009) (0.012) (0.015)
HHI w/ 5 mile radius -0.050 -0.052 0.001 -0.320%*

(0.136) (0.131) (0.148) (0.129)

HHI w/ 10 mile radius 0.081 0.100 -0.186 -0.041
(0.174) (0.134) (0.193) (0.134)

HHI w/ 15 mile radius 0.005 0.140 -0.337 -0.088
(0.212) (0.156) (0.236) (0.156)

HHI w/ county boundary -0.147 -0.183 0.457 -0.128
(0.554) (0.320) (0.591) (0.321)

Notes: Each cell represents a separate Fixed Effects regression estimate. All regressions include school and district controls and year fixed effects. All
point estimates are for the time period 2007-08 through 2012-13 except for both proportional enroliment estimates which cover 2009-10 through
2012-13. The standard errors are clustered at the school level. Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
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Overall, the analyses show inconsistent results of the competitive effect on test scores.
There are several measures of competition that are statistically significant while a majority are
not significant. Within those that are statistically significant, the effect is not always in the same
direction. Having a greater proportion of students leaving the district (propofenrollmentleaving,
propresidentleaving) is associated with higher scores as is a higher concentration of charters or
magnets within 2 miles (magnetnbnei2 charternbnei2). Conversely, a higher HHI (a lower
concentration) is associated with higher scores, having many neighbors in general (allnbneil0) is
associated with lower scores, and having a charter within 10 miles is associated with lower 4™
grade reading scores.

Contextualizing the conceptual framework for M1 through interviews. The
interviews serve as the primary way to update the conceptual framework for the Michigan

context. Table 10 presents basic descriptive characteristics of the districts that the interviews

Table 10. Descriptive characteristics of the districts for the superintendents interviewed.

Proportion of residents  Proportion of residents  Approximate change %Black or

District using choice as a share using choice as a share of indistrict enrollment ~ %FRL  %White African American
name of total resident total district enrollment (2009-2012) (2012) (2012) (2012)
Low A .073, .081, .084, .089 .076, .085, .088, .094 0% 30% 75% 10%
Middle A .098, .120, .120, .140 .070, .073, .069, .073 40%° 75% 60% 25%
Low B .079, .083, .080, .095 .074, .072, .075, .087 0% 20% 65% 5%
HighB .222,.254, 271, .292 .266, .317, .343, .384 -10% 65% 30% 40%
Low C .060, .065, .063, .068 .058, .063, .060, .066 0% 10% 85% 5%
Middle R-C .150, .156, .163, .173 .158, .168, .175, .189 -5% 40% 80% 5%
Low R-D .049, .016, .058, .079 .034, .028, .036, .046 0% 25% 75% 20%
HighD 223, .232, .240, .245 171, .176, .187, .187 -10% 55% 25% 65%
Low E .048, .051, .056, .065 .043, .0455, .054, .064 -5% 30% 80% 10%
Middle E 111,118, 115, .134 122,131, .127, .150 5% 65% 90% 5%

Notes: The first two columns represent the enrollment proportion for the school years 2009-10, 2010-11, 2011-12, 2012-13,
respectively. The approximate change in district enrollment is provided for 2009-10 to 2012-13, rounded to the nearest 5%. The
rounding is to prevent easy identification of districts but still shows the general trends. The district percentages for FRL, White, and

Black/African American are based on the figures for 2012 and rounded to the nearest 5%.
“Between 2009 and 2010 school years the total enrollment increased by nearly 30%. The subsequent years saw a more stable, but still

increasing, enrollment patter adding nearly 7% from 2010 - 2012.
took place in. In addition to the information in Table 10, it is important to remember that the

participating districts were near urban centers in the lower peninsula of Michigan. No primarily
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rural districts were included in the sample and there is reason to believe that superintendents in
rural contexts may have responded differently. Comparing the districts in the low strata, names
beginning with low, have similar descriptive characteristics across ISDs. The middle and high
strata tend to have greater concentrations of FRL students but vary on the racial/ethnic makeup.
One interesting point that emerges from the comparison of the first two columns is how the
choice of denominator produces different proportions of students leaving.

I focus primarily on the superintendents’ responses to the index card exercise,

supplementing my discussion with other evidence from the interviews as needed. Figure 2

Figure 6. Possible responses on index cards.

A tabilit
Programs School facility S ?.” ¥
offered by ualit of receiving
charters < i districts

Quality of
nearby districts

Changein
Community racial/ethnic
pressures makeup of
district

Overall district # of students

enrollment leavingthe
trends district

SES of

destination Safety of

Programs # of years

offered by other students have schooling

community (of

districts left district )

options

Access to other
options
(transportation)

Location of Number of
charter schools charter schools

Quality of
charter schools

Note: Each box represents a factor associated with the extent of competition. Green boxes represent
factors identified in the literatre. Blue boxes are factors identified by the superintendents.
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presents all of the different terms on the index cards, green terms were the initial cards I created
and the blue terms represent ones that superintendents added during the interviews. Figures 3
through 12 recreate the ordering and pattering of how district superintendents sorted the index
cards. In each figure, the factors are sorted from top to bottom in terms of most influence to least
influence. The absence of a factor indicates that the given superintendent does not perceive that
factor as being highly relevant to the extent of competition facing their district.

From the interviews and card sorting exercise four major factors emerged. The first was
the near unanimity from district superintendents of the importance of student flows. The number
of students leaving the district and the overall district enrollment trends emerged as consistently
top influences on the extent of competition felt at the district level. Seven of the ten
superintendents had the number of students leaving the district on their lists, with six of the ten
placing that factor at or near the most influential. Similarly, the overall district enrollment trends
were at or near the top of eight out of ten superintendents’ rankings.

Superintendents from low, middle, and high strata as well as different ISDs mentioned
this. The superintendent from district Low C said, “Overall trends in enrollment and number of
students leaving the district if these things tick up to be more volatile they’re definitely going to
catch our notice so that would be there.” This was echoed by the superintendent in Middle E, “In
[a former district] because we were either staying neutral or shrinking a little we did feel the
pressure to go out and try to get schools of choice kids but because were filled at the brim here
... we don’t feel that same pressure here.” Both of these quotes demonstrate how the enrollment
trends and student flows impact decision making in locations with relatively few students
leaving. In high strata districts, superintendents were more acutely aware of what grades and why

students were leaving. The superintendent in High B demonstrated this when saying “what
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Figure 7. Response to the index cards - Low A
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Figure 8. Response to the index cards - Middle A
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Figure 9. Response to the index cards - Low B
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Figure 10. Response to the index cards - High B
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Figure 11. Response to the index cards - Low C
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Figure 12. Response to the index cards - Middle R-C
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Figure 13. Response to the index cards - Low R-D
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Figure 14. Response to the index cards - High D
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Figure 15. Response to the index cards - Low E
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Figure 16. Response to the index cards - Middle E
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grades it’s [student loss] happening at. What do I need to do to mitigate against those grades
losing students? Where are we not losing kids and why aren’t we losing kids at those grades?”
This superintendent discussed how the district had changed the grade configuration in schools to
attempt to respond to the loss of students at the traditional transition grades, between 5™ and 6"
and between 8" and 9.

The second factor highlighted by superintendents was the quality of other schooling
options. Seven listed the quality of nearby districts as influencing the level of competition felt. In
follow up probing, superintendents indicated that they were thinking about school test scores and
parental perceptions of test scores when they considered this index card. The superintendent
from Low D responded when asked about the quality of nearby districts, “we’ve got a lot of
really good districts around us and so we think about that ... we look at the quality, the program
quality, and you know just overall quality and how can we match that or beat that so we think
about that.” In follow up, the superintendent indicated that parental perceptions of the quality
were equally important as the superintendent’s perception. Superintendents felt that families are
moving to schools that are perceived as being higher quality based on test scores, SES of the
student body, and programs offered. They debated the idea that other schools are necessarily
better, but that the perception of quality runs along those lines. This is an important point to note
as parental perceptions typically are absent from the school competition literature. This may play
a key role in explaining why school districts respond to competition by increasing marketing
efforts and parental outreach (e.g. Hess, 2002; Hess, Maranto, & Milliman, 2001; Loeb et al.,
2011; Lubienski, 2005, 2007; Maranto, Hess, & Milliman, 2001).

Separately, seven superintendents discussed the programs available at nearby public

school districts. The superintendent form Low C discussed the programming directly: “I think
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programs offered by other entities whether they’re districts or charter schools would have an
impact — that’s on the higher end.” The programs the superintendents associated with this card
included band, sports, language programs, and drama amongst others. Superintendents also
mentioned the influence of facility quality and parental perceptions of safety. Interestingly,
charter quality and program offerings were mentioned by fewer district superintendents. This
may be in part due to the specific districts where | researched. Due to the relatively higher
response rate of low and medium competition schools compared with schools facing high student
loss, my sample may have missed districts which would have ranked charter school quality and
programs higher.

The third main finding was the perception that schools facing declining general fund
balances were believed to face higher levels of competitive pressure. This was discussed by
districts losing students about themselves, net gaining districts about districts losing students,
deficit school districts about deficit school districts, and non-deficit school districts about deficit
school districts. District Low A, which say relatively few students leaving but faced a declining
general fund balance responded, “so financially strapped districts are looking for ways to
increase their out of district students and we would be one of them because this year for instance
we lost we went down 50 students from last year. That is about $370,000 in state aid.” This was
echoed by a high loss, declining general fund balance district:

“So it makes it nearly impossible to budget any budget that you adopt at the end

of the year is really fantasy because you don’t know what money you have coming

into October and November. At that point then you have your count and you know

who is there and who is not and if you can breathe easy that your budget’s good
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or if all of a sudden you’ve lost a ton of students you weren’t prepared to and you

go into deficit or eat through your savings.” Superintendent High D

In other words, there was an agreement across 1SDs and levels of student loss that
districts with a declining general fund balance were under substantively more competitive
pressure than those districts with stable general funds. In total seven out of ten district
superintendents discussed this without prompting.

Finally, superintendents suggested that they felt different pressures from the loss of a
student via Schools of Choice (inter-district choice) than from a student using a charter school.
SoC choosers leave and typically don’t come back. This was believed to be related to the “full
service” nature of the public districts. Neighboring districts offered classes from K-12, had extra-
curriculars, and had most of the programs and services of the district they left. On the other hand,
charter choosers would come back within a year or two.

“Going to a charter might temporarily hurt us but generally they come back. At

some point during their K-12 life they end up coming back. We’ve had so many

kids coming in and out and many times those choices are made based on a harumph,

you know, I’m going to a charter. But when they go to a neighboring district we

won’t see them again.” Superintendent High B
Superintendents suggested that families would return from charter schools for a number of
reasons, such as they didn’t get what they were looking for, the charters typically only offered
grades K-8, and the support services were lower.

Systematically evaluating the measures of competition. The following presents a

rubric based on the above conceptual framework and the interviews with Michigan district
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superintendents. | then apply the rubric to various measures of competition from the literature as
well as alternative measures not currently used in the school choice literature.

The evaluation rubric is displayed in Table 11, with a subset of the measures of
competition evaluated. The first column displays a brief description of the measure of
competition. The next four columns evaluate the given measure of competition based on the
applicability of the measure and the coverage of the conceptual framework. The final four
columns evaluate each measure based on the practical considerations. | provide the evaluation of
the various measures of competition based on the corresponding criterion within each cell.

The first two measures | evaluate fall within the presence category.® Neither of these
measures account for either the perceptions of TPS administrators or the local context directly.
While the number of choice options likely does influence the perceptions of TPS administrators
somewhat, the interviews suggest a limited role for a simple count of options. The measures do
not account for any variation in the school choice policy context, therefore comparisons between
contexts should be done carefully. These two general types of presence measures do capture an
important characteristics of the school choice market: the potential loss of students through
school choice mechanisms. However, the theoretical, empirical, and interview evidence suggest
other factors play roles in determining the extent of competition facing a district. On the other
hand, these measures are highly feasible, free to construct, and likely to have few data issues as
the data necessary are freely available through the Common Core of Data for all states across
multiple years. The gradation of the two presence measures is medium for the number of charter

schools or TPS schools and low for the indicator variable. The number of schools is a count

16 The same logic applies for all measures of presence, regardless of how the boundaries are defined (i.e. 2 miles, 5
miles, district borders).
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Table 11. Evaluation rubric for measures of competition.

Competition
measure Applicability/coverage of the conceptual framework Practical concerns
Characteristics of Potential
School choice policy  the school choice  Perceptions of TPS Gradation data
context market administrators Local context Feasibility of measure issues Cost
Presence
Number of
Only for w/in state Only one factor
Charter/TPS schools . : No No + +/- + +
L comparisons included
within a set boundary
Indicator of at least 1
. X Only for w/in state Only one factor
school choice option . ! No No + - + +
. comparisons included
within set boundary
Market Share
Indirectly b
% students using . Only one factor R ¥y
. Only for w/in state X accounting for an + (for
choice in given . included, but . No o + + +
comparisons . influence of Michigan)
market important factor R
perceptions
Includes one Indirectly by
Market share and Only for w/in state  important factor but  accounting for an No + (for . N .
duration (Ni, 2009) comparisons accounts for lagged influence of Michigan)
impact. perceptions
Indirectly b
Market share and . R vy
X Only for w/in state Includes two accounting foran + (for
Quality (Cremata & . X . No S + + +
comparisons important factors influence of Michigan)
Raymond, 2014) R
perceptions
Measure of Indirectly by
Only for w/in state concentration, accounting foran + (for
HHI 5 . . . No . + + +
comparisons including presence influence of Michigan)
and market share perceptions
New Measures
Yes, but only through
. Yes, but only through Yes, but only through v ,g
Perceptions of TPS R ] the local context's
. the influence on the influence on Yes R - + - -
administrators ) A impact on
perceptions perceptions .
perceptions
Perceptions of TPS Yes, but only through
i p Yes, but only through v Ig
administrators, R the local context's
the influence on Yes Yes R - + - -
presence, and market R impact on
perceptions .
share perceptions
Indirectly b
Student loss, X vy
X . accounting for
weighted by quality
X X factors that
interacted with . X Somewhat, by
o . . Captures multiple superintendents R + (after
indicator for declining For Michigan only . - accounting for + +
factors directly indicated as startup)

general fund balance
and indicator for
shrinking enrollment

influencing their
perception of
competition

declining enrollment

Notes: The rubric is based upon the conceptual framework and the interviews with Michigan superintendents. It is intended to assess measures primarily in the
Michigan context. Under the practical concerns a '+' represents a good quality for that criteria, a '-' represents a negative quality for that criteria, and a '+/-'
represents a middling quality on the criteria.

variable providing some variation (0, 1, 2, 3, ..., n) in the extent of competition while the

indicator variable is only 0 or 1.

| use the general version of the market share measure of competition as a similar

discussion applies to all variations of the measure. Again, the market share categories do not
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account explicitly for any variation in the school choice policy context or local contexts making
cross context comparisons less straightforward. While the perceptions of TPS administrators are
not directly accounted for, the interviews and conceptual framework suggest the proportion of
students leaving the district influences the perceived extent of competition. The characteristic of
the school choice market captured by this measure, number of students leaving as a proportion of
enrollment, is more central to the conceptual framework and mentioned by a majority of
superintendents interviewed. This measure also does relatively well according to the practical
concerns. The main feasibility concern stems from the lack of publicly available administrative
data on the number of students attending a non-residentially assigned district of sufficient
disaggregation for all states. This is likely to become less of a problem in the coming years as
more states develop their data capacity and transparency. For now, measures of market share
may only be possible for a subset of states. This is not a current concern for the Michigan context
as the necessary data is publicly available. The gradation of the market share measures are high,
ranging from 0O to 100 percent. In Michigan, the potential data issues and costs are low as the
data is free and well maintained. The two refinements of including the duration of exposure to
student loss (Ni, 2009) and the quality of the nearby schools (Cremata & Raymond, 2014)
improve the coverage of the characteristics of the school choice market. For the Michigan
context they do not negatively impact the practicality concerns. This likely differs state to state.
The next measure is the HHI measure. Like the above measures, the HHI does not
account for the school choice policy context or the local context. The HHI measure includes a
measure of concentration, based on the number of competitors and the market share of those
competitors, to account for the characteristics of the school choice sector. This provides coverage

of one core factor, according to the literature and interviews, and the number of options nearby.
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For Michigan, the HHI does as well as the market share measures. Most ways of defining the
boundaries of the choice market (by geographic distance, by whether a student from District 1
has ever attended the school, etc.) can be created for the Michigan data. The measure of
competition can continuously vary between 0 and 1, the data is freely accessible through a
combination of the CCD and Michigan data sources, and the data issues are minimal. A potential
improvement of the HHI measure would be to incorporate a measure of school quality in the
HHI calculation, similar to what Lijesen (2004) calculated for the civil aviation sector.

The next three measures are either not used in the literature or used sparingly. Using a
direct measure of the perceptions of TPS administrators would provide indirect coverage of each
of the non-perception categories. The perceptions of TPS administrators are influenced by the
school choice policy context, the local context, and the characteristics of the school choice
market. Depending on the data collection instrument, i.e. surveys or interviews, the data could be
used to create finely differentiated measures for the extent of competition. However, the
feasibility of gathering this information for all, or even a majority, districts in a state is low.
Further, the costs of time and resources associated with this type of measure are significant in
comparison with other measures of competition especially if the longitudinal impact of
competition is to be explored. Further, there are some important data issues for using survey or
interview collected perceptions of TPS administrators. First, the interviews will likely have to be
retrospective in nature due to the lag of available secondary data for analysis. This brings up two
potential issues—the need for superintendents to have served a minimum number of years and
the possibility that current decisions or contexts may influence the recollection of the past
(Becker, 2007). Second, the perceptions of district superintendents do not account for the direct

influence of the school choice policy context, the characteristics of the school choice market or
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the local context on the extent of competition a district faces. The perceptions measures quality

relies on the accuracy of their perceptions. The next measure attempts to address the incomplete
nature of collecting perception data by directly including the characteristics of the school choice
market. While improving on the use of superintendent perceptions alone, it faces the same

practical concerns just mentioned—cost, feasibility, and data issues.

Discussion

Taken together, Tables 6 through 8 suggest different measures of competition are either
capturing different aspects of competitive pressure or some are not proxying what they are
intended to cover. If they all were proxying the same fundamental construct, we would expect
higher correlations across the board rather than primarily amongst those constructed using
similar aspects, i.e. market share or presence. Ideally, all of the measures would correlate with
each other even when using different proxies of competition.

Perhaps more worrisome are the results of the fixed effects regressions presented in Table
9. The results are similar in part to the results found in Zimmer and Buddin (2009). Depending
on the measure used, a different statistical inference may emerge. In other words, given the same
underlying dataset finding a positive, negative, or no competitive effects depends in part on the
measure used. The above correlational analyses and regressions cannot indicate which is the
‘better’ or ‘correct” measure of school competition. Given the empirical evidence that the
measures of competition are not universally highly correlated and that different measures may
yield different statistical inferences; they do not provide information on how to bring together
different studies which employ different measures of competition. Each of the measures used in
the literature and in the above analysis likely captures an important aspect of the school choice

environment. But how do you choose amongst various measures of competition?
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The development of a conceptual framework is a first step towards answering the
question posed above. Above | have reviewed the pertinent education literature, supplementing it
with theory and empirical findings from Industrial Organization and Economic Sociology. These
three literature bases were brought together to create a conceptual framework from which to
evaluate the extant measures of competition. Interviews of district superintendents were
conducted in order to bring new empirical evidence to bear and contextualize the rubric for the
Michigan context. Finally, existing measures and several new measures were evaluated based on
a rubric.

The use of the rubric suggests a relative order for the various measures. The presence
measures are easily created for most contexts and across many years. However, they are limited
in their coverage of the concept of competition in the educational setting based on the conceptual
framework. According to the application of the rubric, the market share variables are preferred
over the presence variables as they account for a characteristic of the school choice market which
influences the perceptions of TPS administrators. Further, the extensions of Ni (2009) and
Cremata and Raymond (2014) add additional coverage of key factors without negatively
impacting the pragmatic portion of the rubric. Whether to use the HHI over the market share
extensions is not exactly clear from the rubric. Both account for important factors which likely
influence the perceptions. In the Michigan context, there is no difference on the feasibility,
gradation, data issues, or costs associated with either as well. The rubric highlights the value of
obtaining perception data directly but also indicates the tradeoff in practicality—yperceptions
have a high degree of coverage but are costly with potential data problems.

In the last row of the rubric, | suggest a measure which is currently not in use but is based

on the conceptual framework developed above and the interviews with Michigan
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superintendents. The measure is made of two constituent parts: the extent of competition due to
inter-district choice (TPS to TPS movement) and the extent of competition due to charter school
choice (TPS to charter movement). Both the extent of competition due to inter-district choice and
the extent of competition due to charter school choice consist of two components. The first
component (below labeled L;;) is the proportion of students leaving the district through a school
choice mechanism (either inter-district choice or charter school choice), weighted by the relative
quality of the choice schools based on test scores. The second component (below labeled C;;, is
this weighted loss term interacted with two mediating variables included given the district
superintendent interviews (: a) year to year proportional change in the general fund balance and
b) year to year proportional change in district enroliment. The proportion of students leaving the
district and weighting component of the measure will be created based on equation 4. The
weighted leaving measure, L, will be calculated for each district i at time t as follows: the
number of students, D, from district i attending district j in sector s (traditional public schools or

charter schools) in time t -1, weighted by the term a; ;s ;1.

Lipe = ¥ 2ust=1list=1). g5 each j with students from district i in time t-1 (4)
Eit—1

The weighting term, a; ;5 .1, allows for differential weights to be placed on the loss of students
to each sector, s, and to each district j. The weighting term can take on a variety of formulations
dependent on the assumptions made. For example, the weighting term, a; ;s .4, could be

designed such that there is a linear relationship assumed between the difference in average

MEAP test scores and the amount of weight placed on the loss of a student as in Equation 5.

Ajgem
Ajjst-1 = ﬁ (%)
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Equation 5 sets ;.4 to proportional relation relationship between the average MEAP test
scores (A) at t -1 between district j and i. This produces a weight which varies around 1 based on
the distance between school average MEAP test scores. For example, if district j performs better
on average then district i the weighting is greater than 1 or more weight is given to students lost
to district j. If district j performs worse on average than district i the loss of students to district |
is down-weighted, or less than 1. This weights the loss of a student to another district based on
the relative difference in test scores. For example, consider the case of a school district called
Washington that loses 200 students, half to two neighboring districts, Franklin and Monroe.
Assume that Franklin and Monroe have higher average MEAP scores than Washington. Equation
four implies that this would put more competitive pressure on Washington than if Franklin and
Monroe had equal or lower average scores. This measure accounts for the theoretical, and
empirical evidence as well as the findings in the Michigan based interviews.

Another method to construct a; ;s .4 is to assume that the relationship between the
between the difference in average MEAP test scores and the competitive pressure of student loss
varies based on if a student leaves district i for a lower, similar, or higher performing district j.
This is demonstrated in Equation 6. The weighting term a; ;s s separated into three
Aijse-1 = bije—1+ Myje1 + Wijra (6)

Where: b;jeq =1if Ajs—q — Ajr—1 <-25s.d.;¢else b4 =0

myjr—q = 11f.255.d.2 Ajs¢e 1 —Ajp—1 = —.25s.d,;elsem;jq =0

Ujj -1 = LifAjg g — Ajrq = 25sd.jelse w1 =0

components — b;j._q,M;j -1, and u;; ., —one each for if the student attends a district which

performs more than of a quarter standard deviation lower than their assigned district, a similar
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performing district (within .25 standard deviations), or higher performing districts (scoring more

Lise—1 =X [DU”_l—(b”t_l)] + ) [M +3 [M )

Eit—1 Eit—1 Eit1
than .25 standard deviations above. This yields a L;5 ., term with three sub-components as in
Equation 7. Regardless of the definition of a;j5 4, The numerator in Equation 4 is then divided
by the number of students, E, residing in district i at time t-1. The components which are
summed are from the previous year to account for a lagged response to competition.

This weighted leaving measure, L;;, is then interacted with measures of the proportional
Cits = LitsPit-1Git—1 (8)
change from the previous year in district i's enrollment at time t-1, P, and the proportional
change from the previous year in the general fund balance, G, at time t-1 to calculate this
additional component to competition, C, for district i at time t from sector s (see Equation 8). The
two terms interacted with L;; in Equation 8 are to be included separately in the regression
models to account for their individual contribution to the outcomes examined.

As this promising measure of competition (Equation 9) is based in part on interviews
with Michigan superintendents it is intended to be comparable only to school choice policy
Competition;;s = Lits + Cits 9)
contexts similar to the Michigan school choice policy context (systems with funding following
the student, for-profit and not-for-profit charter schools, the existence of inter-district choice).
This measure captures two key aspects of the school choice market, number of students leaving
the district and the MEAP test scores of choice options. This measure also includes observable
variables district superintendents indicated were important in determining the extent of
competition facing their district. It also allows for different relationships to exist between the

pressure being exerted from losing students to charter schools or the pressure from loss to
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neighboring districts, resonating with what Michigan superintendents discussed. Finally, it
includes two proxies for the local context, the shrinking enrollment and the general fund balance.
In terms of feasibility, it is straightforward to create this measure based on the publicly available
data. The gradation of this measure is high. While the initial collection of interviews and
analyses would be resource intensive, once completed the cost is comparable to the above
measures which rely on secondary data analysis. This measure receives a middle for potential
data issues as the measure relies on interview data from a subset of superintendents in Michigan.
The applicability of this measure of competition to Michigan rests partially on the interview data,
therefore heightening any potential issues with the data collection and analysis. However, the
current study draws from a variety of contexts within Michigan and actively pursued
disconfirming evidence.

The evaluation of the final measure suggests that it may be a promising measure of
competition. The measure provides a high degree of coverage of the conceptual framework and
adds little concern from a practical standpoint. This measures not only covers the conceptual
framework well but also takes into account several key insights from the superintendent
interviews.

Beyond the application of this conceptual framework to the development of a measure of
competition, the framework may also have implications for the design of school choice policy by
better reflecting the reality of the educational sector. For example, Michigan superintendents
responded that they are more sensitive to the quality of their competitors than the number of
nearby options. Therefore, policies encouraging the development of high quality charters may
not only provide new, higher quality options but may also lead to higher levels of competition

with fewer charter schools.
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The conceptual framework and evaluation of the measures of competition also directly
informs the educational policy research literature. Based on the evaluation of the measures of
competition using the above rubric, the most commonly employed measures may provide a
minimal amount of coverage of the underlying construct. While they meet the practical criteria,
the evidence shows the need for the school choice literature to be interpreted based strictly on
what is being measured. Using conservative interpretations, studies which utilize presence
measures are in fact studies of the presence of options rather than competitive effects. Similarly,
studies which use the market share measures are studies of the effect of losing students through
choice rather than competitive effect studies. These are subtle but important differences which
may explain why there is such variation in the competitive effects literature.

The above is the first systematic effort to bring together the literature to develop a
conceptual framework for the extent of competition facing school districts which is grounded in
theory and updated with empirical evidence. This focuses attention on the measurement and
conceptualization of school competition and its competitive effects. Further, it makes clear the
underlying assumptions and methods of operationalizing the measures which will enable
continued refinement in the conceptualization and measurement of school choice induced
competition. The analysis using the evaluation rubric was framed around the context of Michigan
but nothing about the rubric itself is Michigan specific. It may prove informative to apply it to
other states or contexts, with variations based on the context, enabling a cross-context
comparison. Finally, it will improve the comparability of studies across contexts and datasets.
Competition amongst schools is the key mechanism by which school choice legislation is

supposed to improve the educational system. Therefore it is important to better understand the
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measurement of competition in order to evaluate the impact of school choice policies on the

educational system.

Conclusion

The competition and quality relationship is complex in other sectors (e.g. Gaynor &
Vogt, 2000; Katz, 2013), and education is unlikely any different (e.g. MacLeod & Urquiola,
2012). Even having a perfect measure of competition does not mean we will find a systematic
impact of competition on quality. That is not the point of improving our measure of competition.
Instead, improving the measure of competition allows us to assess if there is a systematic impact
of competition, if varying levels of competition have different competitive effects on outcomes,
or if changes in competition levels are associated with attainment gaps in the system. Without a
theoretically grounded, empirically refined measure of competition the answers to these
questions and others will remain unclear as they fundamentally depend on the measure
employed.

This paper suggests that the wide variation in our current measures of competition is
cause for concern. Using different measures of competition in the same regression model with
the same data set produces differing inferences. The second section of this paper takes up the
important question of which measure(s) are the most promising for the educational sector. | have
suggested a potential measure that is grounded in theory and updated with the empirical evidence
based on the loss of students through choice, the quality of available options, a measure of
changes in a district’s general fund balance, and overall enrollment trends. Together, this paper
makes the case for a renewed effort to continue refining our understanding of the extent of
competition facing schools and districts. The results of doing so are a better understanding of the

role competition can play in the education system as well as a clearer literature base.

106



APPENDIX

107



Appendix A. Interview Protocol
IRB application ID#: 1046324

Interview protocol: School district superintendents

I’m going to be asking you several questions about your role as district superintendent. To be
sure | am collecting consistent and accurate information, | may ask some questions that seem
obvious or straightforward to you. | will primarily ask you questions about how different school
choice policies impact the work you do. The interview should take between 45 minutes to an
hour. Participation in this interview is completely voluntary. You have the right to say no to
being interviewed and you may change your mind at any time and withdraw. You may also
choose not to answer specific questions or to stop participating at any time. [’'m going to audio
record the interview to ensure accuracy. After the tape has been transcribed, it will be destroyed.

In the transcript, all identifying information will be deleted.

Background
| am going to start off asking you some basic questions about your background and your job.

This is for me to get a better understanding of who you are and what you do.

1. How many years have you been a superintendent?
2. What is your educational background? Formal, professional, informal, etc.
3. What did you do before becoming a superintendent in ?

Research question 1 — School district superintendents’ perceptions of competition

Now I’d like to ask you a few questions related to school choice in your district. As you know,
students can opt out of the district schools and enroll in another district or a charter school. I am
particularly interested in how the multiple schooling options for students and families impacts

your district.
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1. Do families in your district use these options to attend schools outside of your

district?

Appendix A (cont’d). Interview Protocol

a. About how many students do you think use this option? [Follow up if not
sure—10%, 50%, a few, a lot]
b. What types of schools do families choose to leave for?

i.Probe if not mentioned: do they leave for charter schools, for higher
quality schools, different SES makeup, etc.?
C. Which students typically leave the district?
i.Probe if not mentioned: Are they from a certain grade? A certain
achievement score? Whatever?

2. What sort of pressures does your district face due to school choice?

(If not brought up by the superintendent: Within this environment, some districts face pressure to
retain students, provide different services or programs, attract students from other districts, and

compete. Do you think that your district faces these pressures? )

3. Which of these pressures we’ve talked about (list), if any, do you worry about the
most?
4. Do you view losing students to charter schools the same as losing students to

another district?

Research question 2 — How do the measures of competition used in the academic literature
compare to how superintendents perceive competition?

Below is a list of various factors that you and others have suggested feed into the amount of
competitive pressure a school district faces due to school choice. Please take a moment to look
over the cards. Is there anything that you think is missing that you’d like to add? Is there

anything that you think should be removed?

° Location of charter schools
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o The number of nearby charter schools

o The number of students that leave the district schools

Appendix A (cont’d). Interview Protocol
o Number of years that students have been leaving the district

o Quality of charter schools

J Quality of neighboring districts

o Programs offered by charter schools
o Programs offered by neighboring districts
. The decline in overall enroliment in district schools

Of those remaining, could you please place them in order of how much they influence the level

of competition that your district faces, from the most important to the least important.

Research question 3 — What are the school district responses to competition?
Now that we’ve talked about the overall pressures felt by the district I would like to talk briefly
about how your district has responded to the pressures. What, if anything, have you done in
response to the pressures you associate with school choice?
a. What strategies have you used to retain students in your district?
i.(probe: programs, AP classes, marketing, etc.)
b. What strategies have you used to attract students to your district?
I.(probe: programs, AP classes, marketing, etc.)

C. Have these strategies been effective?
I.How do you measure the effectiveness of the strategies?
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Paper 3: Evaluating the systemic effects of school choice induced competition: Student

outcomes in Michigan

Introduction

Over the past two decades, many states and municipalities adopted various school choice
policies as a means to improve educational systems. As discussed in the first paper, the various
policy logics undergirding school choice suggest that the benefits accrue to all students, not just
those remaining in traditional public schools (TPS) or attending a school of choice. This suggests
the importance of evaluating the systemic effects of competition — the effect of competition on
all students regardless of the school attended. However, the existing research focuses primarily
on the response of TPS to competition (e.g. Figlio & Hart, 2014; Sass, 2006; Zimmer, Gill,
Booker, Lavertu, & Witte, 2012) and the comparative performance TPS and choice schools (e.g.
Angrist, Bettinger, & Kremer, 2006; Bifulco & Ladd, 2006; CREDO, 2013). There are only three
papers | am aware of which look at the systemic effects of competition, two coming from other
countries and one cross-national analysis.!” This paper produces the first evidence on the
systemic effects of competition on student test scores in Michigan and in the domestic literature

base.

17 Muralidharan and Sundararaman (2015) recently published experimental evidence from Andhra Pradesh on the
impact of vouchers on student outcome and the spillover effects. Through the use of a two-stage lottery-based
design in the provision of vouchers, where vouchers were distributed via lottery to villages and then administered
via a lottery within a village to students, they compared winners and losers of the lottery within a village and then
leveraged differences in outcomes in villages assigned participation in the voucher program to those without the
voucher system. This study evaluates the systemic effects of introducing a voucher system (a net positive effect on
all students, driven by students winning the lottery) rather than a study of the systemic effects of competition as they
primarily evaluate the comparative performance of the private and public sectors.
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This study operationalizes the promising measure of competition developed in the second
paper and applies it to the Michigan context to evaluate the systemic effects of competition. |
address the policy relevant questions of: 1) what impact does competition have on the average
student outcomes for students within an educational market? and 2) what impact does
competition have on the variation of student outcomes within an educational market? Further,
this paper adds to the dialogue surrounding choice and competition by suggesting a move from
comparing public and charter schools to understanding the system as a whole. The use of the
promising measure of competition shows the importance of accounting not just for the loss of
students via school choice mechanisms, but also the importance of where those students go as
well as the context of their district of residence. The results suggest that the systemic effects of
competition on the average MEAP scores is not universally positive —there is a null, or
potentially negative, impact on the overall average with mixed impacts on sub-contexts and
subgroups. The systemic effects of competition on the spread of test scores varies by context and
by the schools students leave for. Importantly, the mixed results do not only show a closing or a
null impact on the gaps — there is evidence that competition is associated with the increase of test
score gaps for students.

While this study focuses only on test score outcomes, these findings should give
everyone interested in school choice policy pause. They demonstrate that the story is not as
simple as school choice improves student test scores, nor is it as simple as school choice harms
the educational system. It appears that there are important contextual factors which are
associated with changes in the average and variation of test scores. Further, the use of the
promising measure of competition makes several key contributions to the literature. First, the

measure allows for loss to different sectors to have different impacts on the system. Second, the
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relative quality of the schools attended by an exiting student are included in the measure
accounting for a key factor district superintendents reported responding to. Finally, the measure
accounts for contextual aspects which emerged from the literature and interviews with district
superintendents. In sum, this paper highlights a number of important avenues for research
evaluating school choice policies — a focus on generating systemic effect studies which ought to
include non-test score studies, probing the contextual factors which are associated with positive
impacts of competition to open the black-box of district responses to competition, and the need

for further application and refinement in the measure of competition.

Literature review

The following literature review proceeds in two stages. The first section explores the
extant school competition literature. It explores in detail the few systemic effects studies and
then briefly summarizes the literature addressing other questions related to school choice induced
competition. The second section uses the literature to develop the conceptual framework for

understanding the systemic effects of school choice induced competition.

Review of school choice induced competition literature

As discussed in Paper 1, and reintroduced in Figure 1, studies of the competitive effects
of school choice are made up of two distinct types: 1) systemic effects of competition and 2) TPS
effects of competition. Studies of the systemic effects of competition examine the effects of
competition on the educational outcomes of all students within a given educational market
regardless of the school attended. The TPS effects of competition evaluate the effects of
competition on just those students who remain in traditional public schools. Studies which assess

the systemic effects of school competition are rare in the literature, domestic or international.
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While competition is argued to improve the schooling options for all students, a majority of the

school choice literature—whether it is vouchers (e.g. Chakrabati, 2013; Angrist et al., 2006),

charter schools (e.g. Bifulco & Ladd, 2006), or intra/inter-district transfers (e.g. Holme &

Richards, 2009)—focuses on comparisons of effectiveness between public schools and schools

of choice.

Figure 17. Competitive effects of school choice studies are comprised of two main components

— systemic effects and TPS effects studies.

Competitive effects of school choice studies
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The remaining domestic school competition literature explores the TPS effects of competition

(e.g. Arsen & Ni, 2012; Lubienski, 2005; Sass, 2006; Zimmer et al., 2012). TPS effects studies

seek to understand the changes in productivity of TPS, whether new innovations occur within the

TPS, who leaves or remains in the TPS system, and so on. These studies contribute to our

understanding and address important questions. However, focusing solely on comparative

questions—i.e. the relative effectiveness of schools—or on the TPS effects of competition limits

the type of policy relevant questions which can be asked. As mentioned in paper 2, there are

relatively few empirical studies | am aware of which directly assess the systemic effects of

competition. The best evidence comes from three international studies: a cross-national study
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(West & Woessmann, 2010), from Chile (Hsieh & Urquiola, 2006), and the Netherlands
(Dijkgraaf, Gradus, & de Jong, 2013).

West and Woessmann (2010) use data from the 2003 Program for International Student
Assessment (PISA) to provide comparative evidence from 29 countries about how the share of
students attending private schools in a country relates to the math, reading, and science test
scores of students. West and Woessmann (2010) employed an instrumental variable approach,
due to the likely endogeneity of private school enroliment to public school quality and the
potential for omitted variables related to the share of private school enrollment. They used the
population share of Catholics in 1900 as an instrument on the number of private schools in a
country, arguing that due to historical reasons it is related to the number of private schools but
should be unrelated to student achievement, other than through the effect of competition. They
found that a higher share of private school enroliment increased the national average on all three
subjects. For math they found an increase of 9.1 percent of a standard deviation with a 10%
increase in share of national enrollment in private schools, with smaller but statistically
significant increases for reading and science. Further, the beneficial effect of private school
competition accrued similarly to public and private school students. However, the measure of
competition of private school enrollment share for this study represents a more stable, less
intrusive type of competition than most choice policies would introduce.

The Chilean voucher program provides evidence from a single country, with regional
variation in competition levels over time. The Chilean voucher system began in the early 1980’s
and extended a flat rate voucher to all students in the country. This is a unique system as all
schools (public, private secular, and private religious) are eligible to receive the government

funded voucher but private schools can charge more than the amount of the voucher. Hsieh and
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Urquiola (2006) constructed panel data for 300 communes in Chile from 1982 - 1996, including
measures of the average commune levels of student achievement on a national test, grade
repetition rates, and total years of schooling as well as data on each school’s socioeconomic
makeup. The communes served as proxies for the local educational market and the averages
included information from all students in the commune. The average commune had 27 schools
(18 public, 7 private voucher, and 2 tuition charging), was 55 square kilometers, and had a
population of 39,000 people. Hsieh and Urquiola (2006) argue that by looking at all students
within a region/community, “it nets out the direct effects of changes in each sector’s student
composition” even if it can’t address the indirect peer effects (p. 1485). Leveraging the variation
between communes in growth rates of private schools and enrollment, they employed a fixed
effects approach to examine how changes within a commune in private share were related with
changes in outcomes, controlling for previous and concurrent trends. As private enrollment, as a
share of commune enrollment, went up by one standard deviation math scores decreased by
nearly a quarter of a standard deviation. The point estimates for reading scores were primarily
negative although never statistically significant. Over time, discernable negative impact on
median TIMSS scores emerged, despite the relatively large economic growth of Chile during this
period, adding to the evidence that competition harmed the regional and national education
systems (Hsieh & Urquiola, 2006).

Dijkgraaf, Gradus, and De Jong (2013) looked at the effects of competition on secondary
school quality, within geographically defined educational markets, measured by central exam
scores, share graduated on time, and share graduated, in the Netherlands. The Netherlands has
had free parental choice since 1917. Public and private schools must adhere to similar rules, and

are fully financed by the government based on the number of students enrolled. They argue that

124



it can be thought of as close to the ideal test for free market, voucher system as is possible.
Through a mico-level panel data set, covering the period from 2002 -2006, they employed
pooled OLS including year and school dummies. Competition was constructed using the
Herfindahl-Hirschman Index (HHI), which essentially provides a measure of competition based
on each school’s enrollment as a share of total enrollment for all schools in a given geographic
region. The HHI varies from 0, many schools of equal size in a region or high competition, to 1
which represents no competition at all. Dijkgraaf et al. (2013) found small negative impacts, or
no impacts, but never positive impacts of competition on quality measured by scores on a central
exam.

The Netherlands and Chile studies suggest that there is either no systemic effect or a
negative systemic effect of competition (Dijkgraaf et al., 2013; Hsieh & Urquiola, 2006). West
and Woessmann (2010) find a significant positive effect of competition on quality and
efficiency. The results of these three studies are far from conclusive, particularly for the U.S.
context, and each uses a different measure of competition further limiting our ability to
synthesize the results across studies.

As discussed in the previous dissertation papers, the remaining research addresses
whether or not TPS or charter schools innovate, compares the TPS sector with the choice sector,
or explores the TPS effects of competition. With some notable exceptions such as KIPP schools,
the limited literature on innovations suggests relatively few innovative practices emerging in
charter schools (e.g. Ausbrooks et al., 2005; Goldring & Cravens, 2008; Horn & Miron, 2000;
Preston, Goldring, Berends, & Cannata, 2012). The response of the TPS sector to competition
also yields no systematic evidence that competition spurs innovative practices beyond increased

outreach and marketing efforts by TPS (e.g. Gresham, Hess, Maranto, & Milliman, 2000; Hess,
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2002; Hess, Maranto, & Milliman, 2001; Loeb, Valant, & Kasman, 2011; Lubienski, 2005,
2007; Maranto, Hess, & Milliman, 2001). Studies which compare charter school performance to
that of the TPS sector find that charter schools on average perform similarly, if not slightly
better, to public schools with significant variation amongst charter schools (e.g. Betts & Tang,
2014; CREDO, 2013). The second paper delves deeply in to the current literature on the TPS
effects of competition; in sum, the evidence for how TPS respond is mixed likely due in part to

different measures, different policy designs, and different methods.

Conceptual framework for evaluating the systemic effects of competition

| draw from the economic literature, specifically production function models, to
conceptualize the systemic impact of competition on educational outcomes. While most
educational production functions are used at the school or student level, | apply it to the students
assigned to a district. Under this framework, the average student outcomes for all students that
reside in the district boundaries are a function of family, school, and district inputs as well as the
extent of competition at the district level. | choose the group of students that reside within the
district as the primary unit of analysis for a number of reasons. Defining the unit of analysis as
the group of students which reside in the district has appeal conceptually as well as analytically.
The system thus defined allows for a consistent comparison across contexts with different levels
of student movement. Second, student assignment to districts represents traditional educational
boundaries which still undergird the system of education in Michigan. Children in Michigan are
assigned a home district based upon their home residence. The district still represents the local
educational authority and makes decisions regarding the educational system. Districts also
represent distinct geographical boundaries, marking clear distinctions between the assignment of

children to groups.
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Analytically, focusing on systemic effects solves a key analytic problem for evaluating
the impact of school choice on the educational system. In their 2003 NBER working paper,
Hsieh and Urquiola demonstrate that if school choice leads to student sorting and the quality of a
student’s peers influences the student’s outcomes then the overall effect of school choice cannot
be assessed by looking at the response of TPS alone. Muralidharan and Sundararaman (2015)
suggest experimental studies of school choice based on lotteries have not sufficiently accounted
for two core limitations: a) the effect of changes to peer composition, class size and other per
student resources, and changes in the actions of school staff caused by students exiting a school
and b) experimental evidence is only for those students who applied to the lottery and cannot
address students who do not apply or who are already in the choice school. We do have sufficient
evidence in the U.S. context to believe that school choice can be associated with sorting (e.g.
Bifulco, Ladd, & Ross, 2009; Chakrabati, 2006; Ni, 2012) and that peers do affect student
outcomes (e.g. Angrist & Lang, 2004; Carrell & Hoekstra, 2010; Carrell, Sacerdote, & West,
2013; Imberman, Kugler, & Sacerdote, 2012). While these studies do not imply all school choice
policies or environments lead to sorting or that peer effects always exist, they do imply that
researchers should take both Hsieh and Urquiola’s (2003, 2006) as well as Muralidharan and
Sundararaman’s (2015) arguments seriously when evaluating the impact of school choice on
student outcomes.

TPS effects studies, those focused on the response of TPS to competition, only evaluate
the impact of school choice on one portion of the educational system — those students still in
TPS. This approach allows the researcher to focus on the response of the what is typically the
primary educational provider in any system — traditional public schools. Examining the response

of TPS to competition provides an empirical test of a set of theoretical hypotheses — a) public
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schools are inefficient due to having a virtual monopoly on the provision of education, public
schools are not responsive to the needs of children and families due to the monopoly, and so on.
The TPS effects studies directly test these hypotheses and others, helping to improve our
understanding of the educational system. However, as Hsieh and Uquiola (2003, 2006)
effectively argue, if sorting occurs and peer effects exist it is hard to disentangle how much of
the perceived response of TPS is due to changes in practices or due to sorting. While research
has noted the importance of accounting for sorting and peer effects, this is still a limitation of the
TPS effects literature given that the literature relies on instrumental variable approaches (e.g.
Imberman, 2011) or school choice policy implementation which likely operate concurrently with
other policies (e.g. incentives also likely play a role in Figlio & Hart, 2014).

Using the systemic effects approach provides another means to solve the analytic
problem of sorting and peer effects by subsuming them into the overall effect of school choice.
Further, the systemic effects approach allows for us to understand the overall impact on all
students regardless of the reason they remain in a TPS, switch to a charter school or other
district, or remain in their school of choice. The systemic effects approach, applied to school
competition, produces an estimate of the impact of competition on all students in an educational
market regardless of the school attended. However, the systemic effects approach obscures
whether changes in outcomes, efficiency, or innovation come from TPS responses, a better
match of services to students, the creation of new programs, peer effects, and so on. This remains
obscured using a systemic effects approach. The benefits and limitations of both the TPS effects
and the systemic effects approaches demonstrate the value of using both approaches to evaluate

the competitive effects of competition. Currently, the school choice literature has a
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preponderance of TPS effects studies. Contributing the perspective of the systemic effects
approach will further our understanding of the overall competitive effects.

A further distinction that needs to be made is between a systemic effects approach and a
general equilibrium approach. While the two have conceptual overlap — they both explore the
expected outcome changes for all students in the system — there are important distinctions
between the two literatures. General equilibrium studies typically assume large policy shifts —
introduction of vouchers, introduction of charters — and attempt to model what will occur over
the long run (e.g. Epple & Romano, 2003; Ferreyra, 2007; Nechyba, 2000, 2003). There is
empirical work (e.g. Epple, Figlio, & Romano, 2004; Hastings, Kane, & Staiger, 2005, 2009)
which tests the theoretical predictions in the general equilibrium theoretical literature. These
studies look at the responses of public and private schools to voucher systems, typically
separately (e.g. Epple et al., 2004; Hastings et al., 2005, 2009). Systemic effects studies look at
shifts in the system level outcomes as marginal changes in the use of choice, and the competitive
pressure associated with it, occur. Systemic effects is more applicable to the current Michigan
context, and most state contexts, given that some level of choice-based reforms exist and much
of the debate currently centers around expanding, contracting, or regulating schools of choice
rather than eliminating or establishing it.

In the production function framework, the effectiveness and efficiency of the school
system is measured in terms of student outcomes. Typically, these outcomes are examined in
relationship to the quality or quantity of the specific inputs of interest. In the case of competition,
the hypothesized effects on outcomes vary. The five panels of Figure 2 present empirical and
theoretical conceptualizations of how competition may impact the quality of schooling for all

students that reside in the district but attend any school regardless of location and type. Each
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panel represents a general equilibria scenario, the potential long run impacts of varying levels of
competition. The y-axis on panels A - E represents a measure of overall quality of a given school
system in the long run. The x-axis represents the continuum from no competition in a district to
full competition. The line indicates the hypothetical pattern of quality for a school system with

varying degrees of choice. Quality here is thought of in broad terms for the sake of exposition.

Figure 18. Models of the systemic effect of competition on student outcomes
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Panel A represents the argument that competition has essentially a positive, monotonic
effect on school quality: greater levels of competition lead to higher quality of schooling for all
students. This figure echoes the findings of the impact of competition on traditional public
school students (e.g. Bohte, 2004; Carr & Ritter, 2007; Holmes, DeSimone, & Rupp, 2003;
Hoxby, 1994, 2003; Sass, 2006) and one systemic effect study (West & Woessmann, 2010)
which find positive effects of competition on varied outcomes such as test scores, graduation
rates, wages, and so on. Panel A shows that the introduction of any amount of choice will
increase the quality of the school system, while there are likely different marginal returns to

increasing competition at various points along the spectrum.
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There is also evidence which supports a counter argument to that expressed in Panel A:
the introduction of any amount of competition will harm the overall school system. Empirical
evidence from systemic effects studies exists that suggests Panel B may in fact represent the
systemic effects of competition (Dijkgraaf et al., 2013; Hsieh & Urquiola, 2006) and from
studies on the impact of competition on TPS (e.g. Arsen & Ni, 2012b; Bifulco & Ladd, 2006;
Maranto et al., 2000; Ni, 2009). Here, the evidence suggests that increases in competition have a
monotonically negative impact on outcomes. The arguments presented in the studies which form
the empirical basis for Panel A and B are more nuanced than the figures suggest, but each set of
findings presents evidence suggesting the potential monotonicity of competition, be they from
systemic effects studies (Dijkgraaf et al., 2013; Hsieh & Urquiola, 2006; West & Woessmann,
2010) or the responses of TPS to competition.

Panel C suggests that there is no systematic association between levels of competition
and the quality of schooling. The systemic effects of competition may be positive in some
locations, negative in others, and non-existent in others still. The mixed nature of the literature
on the response of TPS to competition may echo the underlying story for systemic effects: the
mixed evidence suggests that this figure may best represent reality as context and policy design
likely matter (e.g. Arsen, Plank, & Sykes, 1999; Carnoy, Jacobsen, Mishel, & Rothstein, 2005;
Hess, 2002). Further, recent research provides evidence that charter schools do not allocate
resources differently than TPS (Arsen & Ni; 2012a) nor are they more efficient (Gronberg,
Jansen, & Taylor, 2012), that TPS respond to competition through increased marketing and
outreach efforts (e.g. Gresham et al., 2000; Hess et al., 2001, Lubienski, 2005, 2007; Maranto et
al., 2001), and that the quality of charter schools varies from school to school (e.g. CREDO,

2013). Together, these behaviors of both charters and TPS point to the possibility that the
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benefits and losses due to competition are either idiosyncratic or do not affect the quality of
schooling provided. Taken together, Panel C provides an empirically defensible model of there
being no systemic effect of competition.

Panel D and E represent two further models which are not systematically explored in the
literature. They differ from Panels A-C by suggesting that the systemic effects of competition
may not be unidirectional. Panel D shows that the introduction of a limited amount of
competition could be harmful to the overall system, potentially through student sorting or funds
being shifted away from academic programs. However, once a critical mass of competition exists
the efficiency gains will outweigh any negative impacts.

Panel E assumes that a shift to high levels of competition will have deleterious effects on
the overall quality. However, the model suggests a minimal extent of competition can provide a
boost to the quality of a school system, potentially by encouraging instructional innovation,
efficiency, and careful attention to the needs of students and families. In contrast to Panel D,
once a critical mass of competition exists the negative systemic effects of competition outweigh
the positive aspects of competition. Thus, the quality of the school system begins to decline as
more and more choice is added.

The panels in Figure 2 represent the average systemic effect of competition on school
quality. However, Figure 2 may mask important tradeoffs between efficiency and equity. The
panels in Figure 3 demonstrate the mathematical concept that a variety of distributions can have
equivalent means. Panel A shows what would happen if competition had no effect on the average
outcomes but narrowed the variation in student outcomes within the district (e.g. Epple &
Romano, 1998; Nechyba, 2000, 2003). Panel B models an increase in variation associated with

increasing competition but no subsequent impact on outcomes at the district level (e.g. Epple &
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Figure 19. Systemic effect of competition on variation in student outcomes.
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Romano, 1998; Hastings et al., 2005, 2009). Finally, Panel C represents the case where
competition has no effect on average outcomes or on variation in the district (e.g. Muralidharan
& Sundararaman, 2015).

Taken together, Figures 2 and 3 suggest that in order to understand the systemic effects of
competition on educational outcomes attention ought to be paid to both the overall pattern of
outcomes as well as to the associated variation. Deciding between different policy options
(Figure 4) which differ in variation and average effect is a political decision, not an empirical
one. However, generating an empirical understanding of the potential tradeoffs, i.e. an increase
in average outcome and an increase in variation, ideally enables the political decision making
process to make more informed choices.

The above conversation implies that productivity changes in the school system occur
relative to the amount of competitive pressure. However, it is possible to see changes in both the

average outcomes as well as the gaps in outcomes without any underlying changes in the
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Figure 20. Systemic effect of different policy option on average quality of schooling and
variation.
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productivity of schools — these effects would be driven by either sorting or peer effects. It could
be that some students attend schools which improve their outcomes, all else equal, while others
remain in their home district and are unaffected by the student loss leading to an increase in
system average. Students could, conversely, attend lower performing schools and see a drop in
their scores, while those remaining in their home TPS stay the same leading to a decrease in
average scores. Or it could be that the losing district changes their programs which leads to an
increase or decrease in average outcome. Each of the above can be applied to interpreting the
gaps as well. In fact, you might expect them to work together.

Figure 5 demonstrates this by providing potential non-productivity altering explanations
for nine possible outcome patterns. Across the top of Figure 5 are the three possible results for
average outcomes and the rows are the three possible results for gap outcomes. Each cell
represents a brief potential explanation for whatever patterns of results are seen in systemic

effects studies which look at both the average and variation in outcomes.
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Table 12. Possible interpretations of results with no changes in traditional public schools

Average decreases Average remains stable Average increases

Higher performing students improve in the

Lower performing students leave and ) .
system while lower performing students are

perform worse in new school

Higher performing students leave and

Gaps increase X
perform better in new school

harmed in equal amounts

3 All students are negatively impacted in a X All students are positively impacted in a
Gaps remain stable similar manner System remains stable

similar manner

. . L f i tudents i in th
Higher performing students leave and Ower performing students Improve In the

perform worse in new school

Lower performing students leave and

Gaps decrease
P perform better in new school

system while higher performing students are
harmed in equal amounts

The top left cell, a decrease in the average but an increase in the gaps could indicate that
lower performing students are using choice but are seeing negative impacts on their educational
outcomes in the choice school; all students remaining in their home school are unaffected. If
there is an increase in the average and an increase in the gaps, it’s possible that top performing
students are leaving and the benefits are accruing to them. A stable average may indicate that any
impact on higher performing students are offset by an equal in magnitude but opposite in
direction impact on lower performing students. Stable gaps indicate that all students are impacted
— positively, negatively or not at all — equally. A decrease in average coupled with a narrowing
of the gap may indicate that higher scoring students are leaving and seeing negative impacts of
choice. If the average increases while the gaps decrease, it’s possible that lower performing
students are using choice to improve their schooling while other students remain unaffected.
These all represent ways that a systemic approach, which focuses not just on the average but the
gaps, can help us better understand the effect of school choice on the educational system.

The above discussion highlights the limited literature on systemic effects. Further, the
importance of assessing the systemic effects of competition on the average and variation in
outcomes is made clear as well as assessing the monotonicity of systemic effects. This paper
directly addresses the lack of systemic effects studies in the literature and each of these concerns

by answering the following two questions:
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1. What are the systemic effects of competition on the average MEAP scores for all students
residing in a given district? Are the average systemic effects on test scores monotonic?
2. What are the systemic effects of competition on the variation of MEAP scores for all

students residing in a given district? Are these systemic effects on variation monotonic?

These questions are focused on MEAP scores. They do not address whether there are
systemic effects of competition on non-test score outcomes. However, as this is the first systemic
effects study | am aware of, in Michigan and domestically, MEAP scores are a reasonable

starting place.
Data & Variables
Data

The data for this paper comes from three secondary data sources: a) the Michigan
Department of Education’s restricted use data (MDED), b) the state of Michigan’s Center for
Performance and Information (CEPI) data, and c) the National Center for Education Statistics’
Common Core of Data (CCD). | constructed a four-year panel data set which covers all students
in Michigan from the 2009-10 school year to 2012-13. MDED covers the universe of students
enrolled in Michigan’s public education system. MDED assigns a unique identifier to each
student upon entry to the education system allowing for the enrollment history, the Michigan
Educational Assessment Program (MEAP) standardized test scores for students in grades 3
through 8 on math and reading, and the standard suite of student level variables to be captured

for the entirety of the state over this time.® I focus only on those students which attend either a

18 | follow the process used by Cowen, Creed, and Keesler (2015) to address duplicate entries.
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TPS or a charter school (5,738,460 student-year observations), leaving out alternative
educational programs, students in private schools, homeschooled children, and so on. This
restriction is necessary given the limited coverage of these students in the MDED data set and
the outcomes explored in this paper (students attending private schools or who are homeschooled
are not required to take the MEAP tests). However, omitting these students may influence the
following analyses if the level of competition is related to both the enrollment in a non-TPS or
charter school and to the outcomes. Any inducement of students to either re-enter or exit the
publicly funded general education system will be subsumed into the overall impact on the
system. The MDED data set importantly includes each student’s residentially assigned district'®.
Financial information for each district in Michigan came from CEPI data sets publicly

available from www.MISchoolData.org for the school years 2008 — 09 through 2012 — 2013.

While I am able to create the number of students assigned to a particular district from 2009 —
2012 using MDED data, I use CEPI data from 2008 — 2012 for district enrollment numbers so |
can use enrollment data for 2008. The CCD provides information on the location of TPS and
charter schools used in the creation of various measures of competition. The CCD also provided
the data used to create pupil teacher ratios for each school and district. The district of residency
will proxy the educational markets for this study of the systemic effects — the effect of
competition on all students within a given educational market regardless of school attended. As
such, the subsequent analysis takes place at the district of residence level for the years of 2009-

10 to 2012-13 (2,190 district-year observations).?°

1% The Michigan Department of Education only provided residentially assigned district information for the years
2009-2012. While | have access to more years of data (2005-2012), the analyses in this paper focus on just those
four years with this key piece of information — 2009 - 2012.

20 | have also run the analyses at the student level, clustering the errors at the resident district. The results are similar.
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Variables.

Below I discuss each variable in turn, describing how they were created and the data
used. Three tables display the variables discussed below with Table 1 presenting the outcomes,
Table 2 containing information related to the measures of competition, and Table 3 displaying

the control variables.

Outcomes of interest. As this study focuses primarily on the systemic effects of
competition on student test score outcomes, | utilize the student MEAP scores in 3" through 8™
grade on the Math and Reading tests at the student and district of residence level. The decision to
use only state standardized tests stems from the following reasons. First, choosing one set of
outcomes rather than a variety allows for the study to remain focused on the argument for
systemic effects. Second, using standardized test scores enables me to examine the distributional
effects of school competition within a district by examining gaps in the outcome in a way that
other measures could not, i.e. dropout rates, graduation rates. Third, MEAP scores allow me to
look at the impact of school competition on the outcomes of six grades as opposed to only at the
end of secondary school (graduation and dropout rates), or a particular grade (ACT, Michigan
Merit Exam). Finally, a large number of school competition studies have focused primarily on
standardized test scores so this effort extends from that tradition. | do recognize the need to
understand other outcomes that parents, policy makers, and researchers care about such as good
study habits and self-discipline, critical thinking, and preparation for college. This focus on
MEAP scores represents a key limitation of the study. Future work exploring the factors listed
above, on parental involvement, on teachers, and on other factors will further contribute to our
understanding of the systemic effects of competition.

Creating the main outcomes of interest was a two-step process. First, | standardized
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Table 13. Description of each of the outcome measures

Outcome

Definition

Question answered

Why this measure?

Data source

Outcomes related to systemic effect on average

state_standardizedMEAPmath

state_standardizedMEAPreading

averagedistrictmeapmath

averagedistrictmeapreading

Outcomes related to systemic effects on variation

disctrictmeapmathgap9tol

disctrictmeapreadinggap9tol

disctrictmeapmathgap9to5

disctrictmeapreadinggap9to5

districtmeapmathgap5tol

districtmeapreadinggap5tol

Student's MEAP Math score
standardized by grade and by year at RQ1
the state level

Student's MEAP Reading score
standardized by grade and by year at RQ1
the state level

The average
state_standardizedMIEAPmath score
for all students assigned to a given
district in a given year.

RQ1

The average
state_standardizedMEAPreading
score for all students assigned to a
given district in a given year.

RQ1

The gap between the standardized
MEAP Math scores of the 9th decile
(90th percentile) and the 1st decile
(10th percentile)

RQ2

The gap between the standardized
MEAP Reading scores of the 9th
decile (90th percentile) and the 1st
decile (10th percentile)

RQ2

The gap between the standardized
MEAP Math scores of the 9th decile
(90th percentile) and the 5th decile
(50th percentile)

RQ2

The gap between the standardized
MEAP Reading scores of the 9th
decile (90th percentile) and the 5th
decile (50th percentile)

RQ2

The gap between the standardized
MEAP Math scores of the 5th decile
(50th percentile) and the 1st decile
(10th percentile)

RQ2

The gap between the standardized
MEAP Reading scores of the 5th
decile (50th percentile) and the 1st
decile (10th percentile)

RQ2

Used to create the averagedistrictmeapmath variable
and serves as the outcome for the student level
specification check.

Used to create the averagedistrictmeapreading variable
and serves as the outcome for the student level
specification check.

Used to evaluate the systemic effects of competition on
the average standardized math test scores for all
students residentially assigned to a district. Aggregating
the score at the district of residence level allows for me
to estimate the systemic effects of competition on all
students residing within a given district.

Used to evaluate the systemic effects of competition on
the average standardized reading test scores for all
students residentially assigned to a district. Aggregating
the score at the district of residence level allows for me
to estimate the systemic effects of competition on all
students residing within a given district.

Examining the relationship between competition and
the standardized math test score gap between the 9th
and 1st deciles allows me to assess whether the gap
widens or narrows with changes in competition. This
gap is a key component of the overall variation - the gap
between the top and bottom performers.

Examining the relationship between competition and
the standardized reading test score gap between the 9th
and 1st deciles allows me to assess whether the gap
widens or narrows with changes in competition. This
gap is a key component of the overall variation - the gap
between the top and bottom performers.

Examining the relationship between competition and
the standardized math test score gap between the 9th
and 1st deciles allows me to assess whether the gap
widens or narrows with changes in competition. This
gap is a key component of the overall variation - the gap
between the top and middle performers.

Examining the relationship between competition and
the standardized reading test score gap between the 9th
and 1st deciles allows me to assess whether the gap
widens or narrows with changes in competition. This
gap is a key component of the overall variation - the gap
between the top and middle performers.

Examining the relationship between competition and
the standardized math test score gap between the 9th
and 1st deciles allows me to assess whether the gap
widens or narrows with changes in competition. This
gap is a key component of the overall variation - the gap
between the middle and bottom performers.

Examining the relationship between competition and
the standardized reading test score gap between the 5th
and 1st deciles allows me to assess whether the gap
widens or narrows with changes in competition. This
gap is a key component of the overall variation - the gap
between the middle and bottom performers.

MDED

MDED

MDED

MDED

MDED

MDED

MDED

MDED

MDED

MDED
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Table 14. Description of each of the measures of competition used

Model number

Conceptual underpinning Formula for calculating

Components of the measure
of competition

Data source

Model 0

Model 1

Model 2

Model 3

The proportion of students leaving district i at time t is

linearly related to the competitive pressure placed on # of resident students leaving district i for SoC or PSA

district i, regardless of whether the student leaves for Competition;, = # of students residentially assigned to district i

SoC or a charter school.

There is one key extensions to the above proportional Competitionys = Ly r—1 + Liges

enrollment measure: the loss of students to charter

schools (/itsnoweight_psa) may lead to different The L;s terms represent the proportion of students residing in district i's catchment area
competitive pressure than the loss via SoC but using choice to attend either use Schools of Choice (s = 1) or a charter school (s = 2).
(litsnoweight_soc) . The use of lagged terms (values from t-1) in the creation of the Competition ;s measure is

to allow for the response of a district to the competitive pressures.

Measure 3 builds on the conceptual insights in Measure
2 with one key addition: school districts may feel
different pressures when students leave their
residentially assigned district for lower performing
districts compared with when students leave for

Competition =Ly, + L%+ L5, + L%,

similarly or better performing districts. Measure 3 The terms are constructed similarly to those in Measure 2 with the introduction of the
provides insights into whether the loss of students superscripts / and h. Superscript | represents loss to lower performing districts and h
through a particular school choice mechanism (i.e. SOC  represents loss to equivalent or better performing districts based on the average MEAP
vs. Charter) or the loss of students to differently score for all students residing in district i.

performing districts (lower/higher) yield different
systemic effects of competition.

Measure 4 is similar in kind to Measure 3 but uses three
categories to demarcate the loss of students rather
than two categories. This allows for systemic effects to Competition = Ll{l,t—l + Lti’z,t—l S A R
differ based on student loss to lower, similar, or higher
performing districts. Measure 4 provides insights into
whether the loss of students through a particular
school choice mechanism (i.e. SoC vs. Charter), the loss
of students to differently performing districts (lower,
similar, or higher), or if the interaction of loss with
contextual factors yield different systemic effects of
competition.

The terms are constructed similarly to those in Measures 2 and 3 but includes three
superscripts to account for the three categories of student loss: student loss to districts
scoring more than .25 s.d.'s below district i's MEAP scores (b ); student loss to districts
performing within .25 s.d.'s of district i's MEAP scores (m); and student loss to districts
performing more than .25 s.d.'s above district i's MEAP scores.

proportionofresidentsleaving

litsnoweight_psa;
litsnoweight_soc

litstwocategorieslower_soc;
litstwocategorieslower_psa;
litstwocategorieshigher_soc;
litstwocategorieshigher_psa

litsbottomthird_soc;
litsbottomthird_psa;
litsmiddlethird_soc;
litsmiddlethird_psa;
litsupperthird_soc;
litsupperthird_psa;

MDED

MDED;
CEPI;
CCcD

MDED;
CEPI;
CCD

MDED;
CEPI;
CCD
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student MEAP scores within a subject by grade and year at the state level to create student level
standardized test scores (state_standardizedMEAPmath and state_standardizedMEAPreading).
Standardizing in this way enables me to compare across grades and years but obscures the levels
obtained by each student?l. These scores represent the outcomes of interest for the competitive
effects models as well as the student level systemic effects specifications. To create the average
standardized MEAP scores at the district of residence level | took the mean of the student level
standardized test scores for all students residing in a given district. This produced the variables
averagedistrictmeapmath and averagedistrictmeapreading for each district. These are my main
outcomes of interest for questions related to the systemic effects on average test scores.

In order to examine the systemic effect of competition on the variation of outcomes, not
just the above average outcomes, | created a series of MEAP standardized score gap measures
within each district. Again, this was a multi-step process. Using the student level standardized
test scores above | created achievement deciles within each district. | then generated the average
standardized score for each decile within each district (e.g. decileldistrictmeapmathscore,
decile9districtimeapreadingscore). These deciles allowed me to explore if there were different
relationships between school competition and the 10 deciles. I discuss this further below in the
methods and results. Finally, | created gap measures comparing the 9" and 1% decile
(disctrictmeapmathgap9to1; disctrictmeapreadinggap9tol), the 9" and 5" decile
(districtmeapmathgap9to5; districtmeapreadinggap9to5), and the 51" to the 1% decile
(districtmeapmathgap5tol; districtmeapreadinggap5tol) by subtracting the lower average decile

score from the higher decile score. This enabled me to explore if school competition narrowed or

2L The raw MEAP score can be recovered by multiplying the state_standardizedMEAPmath or
state_standardizedMEAPreading score by the standard deviation of the observation year MEAP scores for the
particular grade and adding that to the mean score for the year and grade. +
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widened the test score distance between the top performers, middle performers, and lower
performers. Examining these gaps is in the spirit of Reardon’s (2011) work on exploring the
evolution of the Black/White and socio-economic based achievement gaps over time. Table 1

presents the outcomes discussed above.

Measures of competition. The key variables of interest are the measures of competition
used. In general, | use two competition variables: a) the proportion of students assigned to a
district by residence who attend another TPS outside of the district or a charter school
(propresidentsleaving) and b) variations on the promising measure of competition developed in
Dissertation Paper #2. | discuss each in turn. Table 2 provides a summary of the below including
the conceptual underpinning, basic formula, and data sources for each measure of competition.

Drawing on the rich MDED data set, | created propresidentsleaving by first creating a
count of the number of students residing in a given districts catchment area. | then counted the
number of students enrolled in a district which differed from their residentially assigned district.
Finally, I divided the number of students attending school in a different district by the total
number of residentially assigned students. This variable measures the number of students who
are utilizing a school choice mechanism, including those attending a charter school and those
utilizing interdistrict choice. The purpose of this measure is to get an overall sense of how
student movement via publicly funded school choice options relates to the average and variation
of test scores. This measure also follows Hsieh and Urquiola’s (2006) proxy of competition.

As alluded to, treating the district’s loss of a student to another TPS or to a charter school
as constant regardless of context is a limitation of this measure. | draw upon the promising
measure of school competition in my second paper to operationalize a set of competition

measures (Competition;;;) which allow for differential impacts based on whether a student
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leaves for a charter school or another district. Further, the promising measure of competition also
allows for the relative test scores of the district attended and the residentially assigned district. |
control for the districts overall enroliment trends of the resident district and trends in the overall
general fund balance in the following regression models. | allow for different the enrollment
trends and general fund balance trends to influence the amount of competitive pressure each
student lost places on a given district by running each regression for all districts, net growing
enrollment districts, net declining enrollment districts, net growing general fund balance districts,
and net declining general fund balance districts.

Ideally, I would employ the measure developed in paper 2 as it conceptually allows for
the potentially cyclical effect of competition — past responses and decisions do impact the current
extent of pressure felt. However, the measure as developed in paper 2 likely introduces
endogeneity concerns which outweigh the benefits. The policy context of Michigan, particularly
the funding of the operational accounts being tied directly to student enrollment, leads districts
which face higher levels of charter school availability to also face declining enrollment and
declining general fund balances (Arsen, DelLuca, Ni, & Bates, 2015). The full competition
measures developed in paper 2 are highly correlated with the measures used below (Pearson’s
correlation coefficient =.74) which adds further reason to use the pared back measure as value-
add of including the contextual term does not appear to be that great.

Together, these choices account for the four key insights from the superintendent
interviews in paper 2: a) the influence of student flows and enrollment trends, b) the school
quality differences, c) the general fund balance impact, and d) the difference between loss to

inter-district choice and charter schools. | discuss this further below.
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The various iterations of the competition measures below recognize that districts respond
to the type of school students leave for and the relative quality of the schools (defined below as
Lis¢—1). For example, students leaving for a lower performing school likely exert less
competitive pressure on test scores for the district of residence than a student leaving for a higher
performing district. These insights come from both the literature (e.g. Cremata & Raymond,
2014; Lijesen, 2004) as well as from the interviews (see Paper 2). Superintendents reported that
they are sensitive to both the quality of schools students attend through choice and the sector
attended (TPS vs. charter).

The potentially heterogeneous effects of the district enrollment and general fund trends
are accounted for by grouping districts based on these factors. A district may see students leaving
for other schools as a sort of relief valve for a growing district (e.g. Cardon, 2003) while a
district with declining enroliment numbers may feel the loss of a single student more acutely.
Finally, districts which face declining general fund balances may be more sensitive to the loss of
a student than those which see stable or growing balances. Both of these factors also emerged in
the literature (Cardon, 2003; Bresnahan & Reiss, 1991) and the interviews discussed in paper 2.

| operationalize three conceptualizations of the promising measure of competition,
Competition;, for each district i, at time t, from sector s (charter schools or other TPS). In
general, Competition; is made up of one type of term: L;5,_4. L;5.—1 iS a weighted leaving
measure for district i at time t-1 from sector s is calculated in equation (1). The components of
this term are calculated at t-1 to allow for a lagged response to competition. The number of
students, D, from district i attending district j in sector s (traditional public schools or charter

schools) in time t, is weighted by the term a; ;.

Dijst—1(®ijst—1)
Lisg—q = Y25 1)

Eijt—1
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The weighting term can be constructed in a number of ways but is based on the
differences in average achievement of district i and district j of sector s. For this paper, | set
a;jsc—1 = 1foralli,j, s, and t so as not to assert a weighting relationship. While this assumes no
impact of test score differentials it still allows for competitive pressure to differ based on
whether a student leaves district i through interdistrict choice (lits_noweights_soc) or for a
charter school (lits_noweights_psa). Instead of creating a weight, | test if there is a differential
impact of school competition based on test score differentials between sending and receiving
districts. To do this, | decompose the L;;,_, term in two ways. The first allows for the
competitive pressure to differ when students leave for lower performing districts than when they
leave for similar or better performing districts. To do this, | model L;s,_, as equation (2) with
two components on the right hand side, one each for students lost to lower performing districts

and for students lost to similar

Di's,—l ijs,t—1 Dyjst-1(@ijst-1
Ligeos = SiselOses) )y ppluselCused) g ) @

Eit—1 Eit—1
Where: l;j, 1 =1ifAjg; 1 — A 1< 0;elsel;j, 1 =0

And hij,t—l = 1 |f AjS,t—l - Ai,t_lzo; else h’ij,t—l - O

or higher performing districts. 4;5 ., is the average achievement? for district j in sector s at time
t—1and 4; ., is the average achievement for district i at time t — 1. This allows for the systemic

effects to vary not just by sector but also by quality of districts. The second follows the above

averagedistrictmeapmath + averagedistrictmeapreading

2

).

22 Calculated as a simple average of math and reading scores = (
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Dijst— ijs,t— Dijst— ijs,t— Dijs,t— ijs,t—
Liges = B[R () gt (g ppRsetSise) ) )

Eit-1 Eit-1
Where bl] t—1 — 1 IfA js, t—1 — Ai,t—l < '25, else bij,t—l = 0
Mmij—1 = 1if.25 > Ajs,t—l - Ai,t—l > —.25; else Myj—1 = 0

Wijp—1 = LiFAjgr g — Ay = .25;els€ U354 =0

logic (equation 3) but creates three categories: students lost to districts that score on average .25
units lower (lits_bottom_psa, lits_bottom_soc), lost to districts that score between .25 units lower
and .25 units higher (lits_middle_psa, lits_middle_soc), and lost to districts scoring more

than .25 units above (lits_upper_psa, lits_upper_soc). Each summation term Equations 2 and 3

Dijs,t—l(aijs,t—l)

correspond to the italicized terms, i.e. Y[ (bi j,t_l)], corresponds to lits_bottom_psa

Eit—1
and lits_bottom_soc depending on the sector summed. To simplify the following notation, | let
a;js—1= 1, define s so that s = 1 represents loss to a charter and s = 2 is loss to another district,
and introduce k to delineate between the various subgroupings based on achievement discussed

above (n=no scores; I=lower and h=higher; b = bottom, m = middle, u = upper). For example:

D 1) D D
Lll(stll _th 1+L12t 1 = B (lut 1) Ult 1(ll]t 1) +Z U“ l(ll]t 1)

Elt 1

To summarize, | use four approaches to measure competition. The first measures the
proportion of resident students leaving the district for any type of choice and is from the
literature. The second splits the competition measure into a charter school component
(lits_noweights_psa) and an interdistrict choice component (lits_noweights_soc). The third splits
the competition measure into two charter school terms accounting for relative achievement to
play a role (lits_twocategorieslower_psa, lits_twocategorieshigherer_psa) and two interdistrict

choice components (lits_twocategorieslower_soc, lits_twocategorieshigherer_soc). Finally, |
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split the competition measure into six components, three each for charter school loss
(lits_bottomthird_psa, lits_middlethird_psa, lits_upperthird_psa) and interdistrict loss
(lits_bottomthird_soc, lits_middlethird_soc, lits_upperthird_soc). The use of the more nuanced
measures of competition represents a substantive addition to the literature. These measures allow
for competitive pressure to be related to more than just the loss of a certain number of students:
these measures reflect the literature and the interviews with superintendents by letting the
amount of competitive pressure, and the effect of competition, be related to where students use
choice to attend.

As discussed above, using a systemic effects approach shapes our interpretation of the
relationship between the competition variables and the outcomes. The coefficients should be
interpreted as what happens to the system as a whole. Any positive, negative, or null finding can
represent the impact of sorting, of peer effects, or of changes to the efficiency/productivity of the
schools in the system. The systemic effects of competition leave the mechanism of change as a
black box. Further work is needed to parse out what drives the systemic effects. Future work can
explore whether or not student sorting is occurring and the relationship between this sorting and
the outcomes. In depth case studies which examine locations with positive and negative systemic

effects can help to tease out what, if any, responses can improve the system. And so on.

Controls. The remaining variables fall into two categories: student characteristics and
district attributes. Each of the following variables are aggregated to the system level, the district
of residence, as this is the unit of analysis. | summarize the below in Table 3. The student
characteristics are for all students who reside in a given district regardless of school attended.
The district attributes are weighted averages for each characteristic included. | provide examples

below for creating the variables.
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The creation of student variables consisted of aggregating the student level data from
MDED up to the system level. Systemlevelfemale measures the percentage of female students
that reside within the district. Systemlevelfrl indicates the proportion of students qualifying for
free or reduced priced lunch (FRL) status at the system level. I also include controls for the

proportion of students which report being Black/African American, Hispanic, and Asian

Table 15. Control variable definitions and data sources

Variables Definition Formula Data source’
Y. ptrj xn;
ptrdistrict; = LP ATy
i
____ The weighted average of pupil teacher ratio Where Where ptrdistrict; represents the weighted average pupil
ptrdistrict CcCcb

experienced by students residing in a given district teacher ratio for system i, ptr; represents the pupil teacher ratio
in district j, n is number of students from i which attend district j,
and N is the total number of students in system i.

Yenroll; xn;

systemdistrictenrollment; = N
i

The weighted average of enrollment size Where Where systemdistrictenrollment ; represents the weighted

experienced by students residing in a given district average enrollment for system i, enroll; represents the
enrollment in district j, n is the number of students from i which
attend district j, and N is the total number of students in system i.

systemdistrictenrollment CCD

e; *Nn;
systemlogppe; = log(%)
The weighted average of the log of per-pupil Ni .
. X T Where Where systemlogppe ; represents the log of the weighted
systemlogppe expenditure experienced by students residing in a i . i . CEPI; CCD

given district average per-pupil expenditure system i, ppe; represents the pupil

teacher ratio in district j, n is number of students from i which

attend district j, and N is the total number of students in system i.

blackafam;

systemlevelblackafam; = N
i

The proportion of Black/African American
prop: i o X Where systemlevelblackafam ; represents the proportion of
systemlevelblackafam students out of all students residing in a given i i i i MDED
district Black/African American students in system i, blackafam ;
' represents the number of Black/African American students in i and

N is the total number of students in system i.

hispanic;

systemlevelhispanic; = N
i

Th rti f Hi ic students out of all
systemlevelhispanic © proportion ot Hispanic stucents out of a Where systemlevelhispanic; represents the proportion of Hispanic MDED

students residing in a given district. i o i . X
students in system i, hispanic; represents the number of Hispanic
students ini and N is the total number of students in system i.

! The MDED data were used for the creation of each measure even when not listed, except for pit and git. MDED provided the residency based assignment of all
students in Michigan which allowed me to create the weighted averages and the system level proportions.
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Table 15 (cont’d).

Variables Definition Formula Data source’
i i asian;
systemlevelasianamerican; = N
i
. The proportion of Asian American students out of Where systemlevelasianamer ; represents the proportion of Asian
systemlevelasianamer R - ) ) S MDED
all students residing in a given district. American students in system i, asian; represents the number of
Asian American students in i and N is the total number of students
in system i.
lep;
systemlevellep; = ——
NL
The proportion of Limited English Proficiency
systemlevellep students out of all students residing in a given Where systemlevellep ; represents the proportion of LEP students MDED
district. in system i, lep; represents the number of LEP students in i and N
is the total number of students in system i.
) sped;
systemlevelspecialneeds; = N
i
. The proportion of Special Needs students out of ~ Where systemlevelspecialneeds ; represents the proportion of
systemlevelspecialneeds L X o X i i MDED
all students residing in a given district. Special Needs students in system i, sped; represents the number
of Special Needs students in i and N is the total number of
students in system i.
female;
systemlevelfemale; = N
i
Th rti f female students out of all .
systemlevelfemale © propo |.o'n 0, emfa s u e? soutora Where systemlevelfemale ; represents the proportion of female MDED
students residing in a given district. i i
students in system i, female ; represents the number of female
students inj and N is the total number of students in system i.
fri;
systemlevelfrl; =—
N;
The proportion of Free/Reduced Price Lunch
systemlevelfrl students out of all students residing in a given Where systemlevelfrl; represents the proportion of FRL students MDED
district. in system i, frl; represents the number of FRL students in i and N is
the total number of students in system i.
enrollment; ,_;
it enrollment;,
__ The proportional change in enrollment from last ~ Where pit represents the proportional change in enroliment for CEPI
t . . .
pi year to this year. system i, enrollment ;,.; is the enrollment the previous year (t-1)
for system i, and enrollment ;; is the enroliment for a given year
(t).
fundbalance; ;4
Jie = fundbalance;,
7 The proportional change in ending general fund ~ Where git represents the proportional change in ending general il
gi

balance from last year to this year.

fund balance for system i, fundbalance ;.; is the ending general
fund balance the previous year (t-1) for district i, and
fundbalance ;; is the fund balance for a given year (t).

! The MDED data were used for the creation of each measure even when not listed, except for pit and git. MDED provided the residency based assignment of all
students in Michigan which allowed me to create the weighted averages and the system level proportions.
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American in each residentially assigned district?. 1 also include the proportion of students who
are flagged as Limited English Proficiency and Special Needs.

For the measures of district attributes, | created system level weighted averages of each
of measure. In other words, each of the district variables represents the system average, weighted
by the proportional enrollment of all students residing in the district. This allows me to observe
the average level of educational resources or context accessed by all students residing in a given
system. Using pupil teacher ratio as an example (ptrdistrict), | first determined the school level
pupil teacher ratio experienced by every student residing in a given district by bringing in data
from CCD. I then summed all of these ratios and divided by the number of students assigned to
the district. | similarly created the average log of per pupil expenditures (systemlogppe), and the
system level district size (systemdistrictenrollment). Finally, I include the proportional change in

district enrollment (P; ,_;), and the proportional change in the general fund balance (G; ;_1)**.
Methods

If competition and students were randomly assigned to educational markets a simple
linear regression would recover the causal estimate of competition on the outcomes of interest.

However, this is not the case. There are three core concerns for identifying the effects of

23 The proportion of White students is the omitted category.

2+ Since some of the general fund balances went from negative to positive, or vice versa, the sign on G;,_; could be
negative (n=70). The other two components, P;,_, and L’{S‘t_l, were always positive by construction. Having a
negative sign on the amount of competitive pressure placed on a district due to student loss does not make intuitive
sense. As G; ., was constructed by dividing the general fund balance at time t-1 by the fund balance at t.

I took the following approach when the sign on G; ,_; was negative. If the sign was negative because the district’s
general fund increased from a deficit at time t — 1 to having money in the account at time t | treated this as the
district’s fund balance increasing and assigned it the mean value for gaining districts (.79), simulating a reduction in
the pressure felt per student lost. Conversely, if the sign was negative because a district’s general fund was negative
at time t but had money in it at time t — 1 | treated this as a losing district and assigned it the mean value for losing
districts (1.67), simulating an increase in the magnitude of losing a student.
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competition on student outcomes: 1) charter schools do not appear randomly, 2) students don’t
choose to attend schools randomly, and 3) the influence of peer effects on student outcomes. The
first identification concern represents the most important one for the analyses discussed below.
As such, | spend more time addressing this concern before turning briefly to the second and third
concerns.

Much like the establishment of charter schools is non-random, competition likely does
not appear randomly. As a result, the presence and extent of competition may be associated with
concurrent trends, pre-existing trends, or due to competition only appearing where it is most
likely to have a positive impact. Any single one of these would lead to biased estimates of the
systemic effect of competition.

The concerns about concurrent trends are addressed by including controls for overall
changes in the number of students in the district, changes in the racial/ethnic composition, and
shifts in the percentage of students qualifying for free and reduced price lunch between the years
2009 to 2012. The concerns about preexisting trends and the location of competition being
associated with the likelihood of it being impactful are harder to directly control away. However,
as long as these factors are relatively stable a fixed effects or first differencing approach can at
least partially address these concerns. Both fixed effects and first differencing account for any
historical context or time-invariant aspects of the district that would be associated with both the
extent of competition and student outcomes. If the factors associated with the extent of
competition vary over time, these approaches will be unable to adequately address this source of
bias. However, the controls included in the following analyses as well as the ability to account
for any time invariant characteristics reduces the likelihood that unobserved, time-variant

endogenous variables will significantly bias the findings.
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The second identification issue associated with student sorting, or the non-random
matching of students to schools, stems from the fact that choice can arguably influence student
outcomes through both student sorting and changes in the productivity of schools due to
competitive pressures. As such, isolating the impact separately for either on student outcomes
becomes problematic. If high performing students systematically leave TPS for charter schools,
the efficiency of public schools will appear to drop. Conversely, if low performing students tend
to opt out of TPS for charter schools then TPS would see an increase in efficiency even if no
such change took place. However, measuring changes in the average outcome for all students
residing in the district—or at the system level—allows for the average productivity of all schools
to be assessed, thus accounting for the changes in the student composition in each sector (see
Hsieh & Urquiola, 2003, 2006), thus accounting for this identification concern.?®

However, the system level analysis may be biased as it includes any changes in peer
effects, driven by sorting, in the measure of average school productivity. As Hsieh and Urquiola
argue (2003), there is not much that can be done unless we can accurately account for the peer
effects. The change in peer effects ultimately gets wrapped up in the treatment effect.

With the above in mind, I conducted a series of analyses to examine the systemic effects
of competition on average test scores for all students which reside in the catchment area of a
given district. As is suggested above, I rely on insights from Hsieh and Ugruiola (2006) as well
as Ni (2009) to drive the majority of my analyses. Below, | discuss the methods in detail.

| start with a basic bivariate analysis of how the system level outcomes, the average

outcomes for all students that reside in a district’s boundaries, are correlated to changes in the

% For a formal explanation of how the second concern is addressed through a system level analysis, see the work of
Hsieh and Urquiola (2003, 2006).
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measures of competition. 1 do this by running a simple OLS on Equation 4. Y;; represents the

outcome for district i at time t, Comp,, represents the various proxies for competition described

Yt = BComp; + € (4)

above for district i at time t, and ¢;; is an idiosyncratic error term clustered at the district level.
As discussed above, the relationship between competition and outcomes may not be linear. To
account for this potential non-linearity, after running the above and subsequent regression
models with the standard competition measure | ran models which included quadratics of the
competition measures. I don’t report these results below as the quadratic terms were non-
significant for all models.

After this basic regression I conduct a pooled ordinary least squares regression on
Equation 5. Students;, represents the matrix of average student characteristics in district i at

time t and District;, is the matrix of weighted averages of the district characteristic for district i

Y;: = BComp;; + Students;,y + Districtyyp + T:8 + € (5)

at time t. 7§ represents a series of year dummies and | include the idiosyncratic error term €;;
clustered at district level. For this and subsequent regressions, | estimate the relationship using
all districts in Michigan, districts experiencing a net loss of total enrollment from 2009 to 2012,
districts experiencing a net growth in total enrollment from 2009 to 2012, districts seeing a
declining general fund balance from 2009 to 2012, and districts seeing an increase in general

fund balance from 2009 to 2012 separately. The results are reported below.
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The pooled OLS will be biased if the measure of competition is endogenous. Such would
be the case if a pre-existing trend influenced both outcomes and the extent of competition or if
there was an underlying, unobserved attribute associated with both competition and student
outcomes. | account for any time invariant attributes (observed or unobserved) that are associated

with competition and student outcomes through fixed effects. | decompose the error term V;; into

Y;; = BComp;; + Students;;y + District;;p + T:6 + 0; + pj; (6)

a time variant part u;.and a time invariant part 8;, which can be seen in Equation 6. | then apply a
fixed effects (FE) transformation which subtracts the mean of each variable from each
observation, eliminating any time invariant attributes whether they are observed or not. This can
also be called the within district transformation as the analyses can be interpreted as changes in
student outcomes within a system as competition levels change over time. When using a fixed
effects approach, it is appropriate to test whether a random effects model better fits the data. I ran
a random effects model and perform the recommended Hausman test (Wooldridge, 2010, p.
328). For all of the FE models run, the Hausman test strongly rejects the null hypothesis of a
random effects approach being appropriate. Thus, I report only the FE results.

As Ni (2009) argued, the speed of response to the extent of competition faced in the
district likely varies across contexts. Therefore, | follow her suggestion of estimating a random

trend model. This is done by taking the first difference of Equation 7 and then applying a

Yi; = fComp;; + Students;;y + District;;p + T + 0; + s;t + uit (7)
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fixed effects transformation or another first differencing (Wooldridge, 2010, p. 375). | opt for the
second transformation to follow the FE approach. The first differencing eliminates the term 6;,
the time invariant part of the error, and the fixed effects transformation eliminates any system
level trend.

| first explore the systemic effects of competition on the average student test scores by
using the average test scores for all students residing in a given district as the outcome. In order
to explore the systemic effects of competition on the variation of outcomes | first produce
graphs, disaggregated by within district deciles, of the average MEAP score on the y-axis and the
measure of competition on the x-axis. This enables a visual inspection of if gaps appear to widen
or close between any of the deciles. | then set the gap measures as the outcomes of interest and
run the suite of analyses described above.

As discussed above, it is possible systemic effects do not follow a linear pattern.
Including quadratics in each of the average outcome regressions above | am able to test if the
patterns are non-linear. It is also possible that the systemic effects are heterogeneous—that
higher performing districts respond differently from lower performing districts. To test this
possibility, | separate the districts into four quartiles based on their 2009 average MEAP scores. |
then run the above regressions on each of these four groups for the impact on average scores and
variation. Finally, | test if districts with higher concentrations of FRL or Black/African American
students are impacted by competitive pressures differently by producing quartiles on these
characteristics using the 2009 year for average and variation in test scores. These results are
included in the appendices. In total, | run 24 regressions exploring the systemic effects of
competition on the average outcomes and 36 regressions looking at the systemic effects on the

variation of Math and Reading scores.
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Results

Definitions and data sources for each of the variables are included in Tables 1, 2, and 3.
The summary statistics for all of the main variables used in the following analyses are presented
in Table 4. As discussed below, | present an overarching summary of the systemic effects of
competition on average outcomes (Table 12) and on the variation of outcome (Table 13) to help
scaffold the below results.
The results of applying POLS to Equation 4, exploring the relationship between the average
system test score and the measures of competition without any controls, are presented in Table 5.
This provides a first look at how the average test score moves with changes in competitive
pressure. However, these are simple POLS results without controls so the relationships should be
interpreted as simple correlations. The first thing to note is that from here onwards the
coefficients on the lits terms have been standardized to allow for easier interpretation — a one unit
change in the standardized variables is equal to a one standarddeviation change in the variable.
Looking at the first row we see the proportion of resident students leaving their residentially
assigned district for another school is negatively associated with system level average test scores
in both Math and Reading. In other words, systems with more students leaving are systems with
a lower average MEAP Math and/or Reading scores.

The promising measures of competition need a little more explanation on how to
interpret. The various terms represent the proportion of students lost, separated out by sector
students are lost to and/or the relative performance of the districts. For example, the terms % of

students attending TPS (litsnoweight_soc) and % of students attending charters
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Table 16. Descriptives

Variable

Outcomes
averagemeapmathscore
districtmeapmathgap9010
districtmeapmathgap9050
districtmeapmathgap5010
averagemeapreadingscore
districtmeapreadinggap9010
districtmeapreadinggap9050
districtmeapreadinggap5010

Competition measures
propresidentleaving
cits_noweight_psa
cits_noweight_soc
litsnoweight_psa
litsnoweight_soc
cits_towcategorieslower_soc
cits_towcategorieslower_psa
cits_towcategorieshigher_soc
cits_towcategorieshigher_psa
litstowcategorieslower_soc
litstowcategorieslower_psa
litstowcategorieshigher_soc
litstowcategorieshigher_psa
cits_bottomthird_soc
cits_bottomthird_psa
cits_middlethird_soc
cits_middlethird_psa
cits_upperthird_soc
cits_upperthird_psa
litsbottomthird_soc
litsbottomthird_psa
litsmiddlethird_soc
litsmiddlethird_psa
litsupperthird_soc
litsupperthird_psa

Controls
ptrdistrict
systemdistrictenrollment
systemlogppe
systemlevelblackafam
systemlevelhispanic
systemlevelasianamer
systemlevellep
systemlevelspecialneeds
systemlevelfemale
systemlevelfr!

Obs

2194
2126
2094
2098
2194
2112
2096
2099

2195
1643
1643
1646
1646
1643
1643
1643
1643
1646
1646
1646
1646
1643
1643
1643
1643
1643
1643
1646
1646
1646
1646
1646
1646

2196
2196
2196
2196
2196
2196
2196
2196
2196
2196

Mean

-0.023
2.270
1.872
1.173
0.023
2.560
1.805
1.511

0.172
0.035
0.092
0.028
0.075
0.032
0.017
0.059
0.018
0.028
0.014
0.047
0.015
0.010
0.009
0.056
0.017
0.025
0.010
0.009
0.007
0.047
0.014
0.020
0.008

18.195
4358.851
8.677
0.071
0.050
0.014
0.019
0.121
0.483
0.442
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Std. Dev.

0.298
0.278
0.223
0.174
0.250
0.192
0.158
0.155

0.092
0.080
0.154
0.045
0.067
0.052
0.047
0.136
0.053
0.035
0.026
0.056
0.032
0.030
0.033
0.083
0.046
0.097
0.032
0.024
0.017
0.048
0.028
0.037
0.020

2.191
6289.392
0.249
0.158
0.076
0.028
0.049
0.032
0.036
0.165

Min

-1.575
0.981
0.723
0.350

-1.298
1.010
0.842
0.056

O OO O 0O 0000000000000 O0OOoOOoOOoOOoOoo

7.392

O O O O o o o

Max

1.820
4.395
3.873
2.914
1.880
5.211
3.309
2.818

1.304
4.448
0.421
0.750
1.080
1.114
4.288
1.059
0.750
0.251
0.289
0.277
0.615
0.969
1.626
0.870
3.100
0.483
0.750
0.230
0.287
0.288
0.254
0.168

52.74
129195.60
10.76

1.00

1.00

0.31

0.56

0.29

1.00

1.00



(litsnoweight_psa) represent the relationship between the proportion of students lost to Schools

of Choice (Michigan’s interdistrict choice plan) and Public School Academies (Michigan’s

charter schools). As there is no weighting applied to the loss of students, we can interpret these

coefficients as indicating that systems with higher proportions of students leaving the assigned

district for other schools also have lower Math and Reading scores on average. In both Math and

Reading, nearly every relationship is negative and statistically significant indicating that the

Table 17. POLS regression of competition measures on system level average outcomes.

VARIABLES

Math

Reading

() (3) (4)

(5)

(6) (7) (8)

Proportion of resident students
leaving the district

% of students attending TPS

% of students attending charter

% of students attending lower
performing TPS

% of students attending higher
performing TPS

% of students attending lower
performing charter

% of students attending higher
performing charter

% of students attending TPS with
lower performance

% of students attending TPS with
similar performance

% of students attending TPS with
higher performance

% of students attending charters
with lower performance

% of students attending charters
with similar performance

% of students attending charters
with higher performance
Constant

Observations
R-squared

-0.081%**
(0.011)
-0.092%**
(0.009)
0.017
(0.013)
-0.103%**
(0.009)
-0.029%**
(0.008)
-0.076***
(0.008)
0.048*
(0.027)
-0.057%**
(0.009)
-0.080***
(0.008)
-0.020**
(0.008)
-0.048%**
(0.008)
-0.048%**
(0.009)
-0.019*  -0.020*  -0.020*
(0.011)  (0.011)  (0.011)

1,642 1,642 1,642
0.164 0.226 0.245

-1.240***

(0.124)

-0.082%**
(0.009)
-0.096***
(0.008)
-0.001
(0.011)
-0.093%**
(0.008)
-0.034%**
(0.008)
-0.080***
(0.008)
0.024
(0.018)
-0.052%**
(0.007)
-0.077***
(0.007)
-0.020%**
(0.008)
-0.054%**
(0.007)
-0.048%**
(0.009)

0.236*** 0.025*** 0.025*** 0.025***

(0.021)

2,190
0.211

(0.009)  (0.009)  (0.008)

1,642 1,642 1,642
0.249  0.297  0.312

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
Each column regresses the measures of competition on the average district MEAP score, without any controls
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more student loss of nearly any type of school is associated with lower system average scores.

Again, these results are only descriptive of the association between competitive pressure and

MEAP score outcomes. | now turn to the next sets of analyses which introduce controls and

more sophisticated estimations strategies.

Table 18. POLS, FE, and Random Trends for systemic effects on average MEAP math scores

Random
POLS prop FE prop trends prop Random Random Random
residents residents residents POLS no trends no POLS two FE two trends two POLS three FE three trends three
VARIABLES leaving leaving leaving weight FE no weight weight categories categories categories categories categories categories
Proportion of resident students -0.170 0.243 -0.402 - - - - - - - - -
leaving the district (0.159) (0.249) (0.338) - - - - - - - - -
% of students attending TPS B B B L AR, s ) ) ) ) ) )
= = = (0.010) (0.027) (0.044) . . . - s =
% of students attending charter B B i -0.026% 0.005 0.005 ) ) ) ) ) )
= = = (0.012) (0.013) (0.016) = = = = = =
% of students attending lower - - - - - -0.001 0.003 0.006 - - -
performing TPS - - - - - - (0.007) (0.007) (0.007) - - -
% of students attending higher - - - - - - -0.038*** 0.001 0.001 - - -
performing TPS - - - - - - (0.009) (0.009) (0.011) - - -
% of students attending lower - - - - - 0.028** 0.007 0.001 - - -
performing charter - - - - - - (0.013) (0.014) (0.020) - - -
% of students attending higher - - - - - - -0.029%** -0.017 -0.016 - - -
performing charter - - - - - - (0.008) (0.026) (0.036) - - -
% of students attending TPS with - - - - - - - - - 0.037* 0.015 0.002
lower performance - - - - - - - - - (0.022) (0.012) (0.017)
% of students attending TPS with - - - - - - - - - -0.008 -0.014 -0.027
similar performance - - - - - - - - - (0.007) (0.024) (0.027)
% of students attending TPS with - - - - - - - - - -0.025%** -0.029* -0.025
higher performance - - - - - - - - - (0.009) (0.017) (0.023)
% of students attending charters - - - - - - - - - 0.001 0.003 0.002
with lower performance - - - - - - - - - (0.007) (0.004) (0.006)
% of students attending charters - - - - - - - - - -0.023** -0.002 0.001
with similar performance - - - - - - - - - (0.010) (0.010) (0.011)
% of students attending charters - - - - - - - - - -0.013** -0.004 0.001
with higher performance - - - - - - - - - (0.007) (0.009) (0.010)
ptrdistrict -0.007 -0.000 -0.001 -0.009* 0.001 -0.002 -0.009* 0.001 -0.001 -0.008 0.001 0.002
(0.005) (0.002) (0.001) (0.005) (0.002) (0.003) (0.005) (0.002) (0.003) (0.005) (0.002) (0.003)
systemdistrictenrollment 0.000* 0.000 -0.000 0.000** 0.000 0.000 0.000** 0.000 0.000 0.000** 0.000 0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
systemlogppe 0.015 0.013 0.051 0.037 -0.002 0.134* 0.049 -0.000 0.131* 0.056 0.000 0.120*
(0.042) (0.049) (0.046) (0.046) (0.065) (0.069) (0.046) (0.064) (0.069) (0.046) (0.061) (0.065)
systemlevelblackafam -0.475%** -0.361 0.254 -0.432%** -0.436 0.514 -0.361*** -0.374 0.548 -0.391*** -0.364 0.428
(0.065) (0.416) (0.378) (0.068) (0.293) (0.379) (0.065) (0.285) (0.389) (0.067) (0.263) (0.417)
systemlevelhispanic 0.076 -0.546* -1.487*** 0.085 -0.069 1.222%* 0.176 0.062 1.181* 0.136 0.158 1.134*
(0.173) (0.299) (0.302) (0.154) (0.374) (0.609) (0.148) (0.382) (0.610) (0.146) (0.379) (0.615)
systemlevelasianamer 2.739%** -0.762 -1.502 2.655%** 0.181 1.868 2.703*** 0.151 1.625 2.693*** 0.264 1.667
(0.411) (0.962) (1.964) (0.365) (0.809) (1.975) (0.351) (0.809) (1.980) (0.347) (0.762) (1.926)
systemlevellep -0.349 0.163 -0.323 -0.514* -0.345 -0.074 -0.549* -0.279 -0.039 -0.542* 0.239 0.085
(0.293) (0.221) (0.346) (0.303) (0.225) (0.504) (0.292) (0.221) (0.495) (0.300) (0.218) (0.500)
systemlevelspecialneeds -1.390%** -0.418 0.063 -1.657*** -0.330 -0.234 -1.478%** -0.271 -0.251 -1.397*** -0.261 -0.278
(0.367) (0.344) (0.332) (0.451) (0.493) (0.488) (0.428) (0.497) (0.488) (0.401) (0.487) (0.503)
systemlevelfemale 0.372 0.718 0.452 0.112 1.000%** -0.241 0.271 1.005*** -0.192 0.268 0.929%** 0.255
(0.421) (0.449) (0.438) (0.446) (0.335) (0.656) (0.455) (0.340) (0.620) (0.499) (0.344) (0.638)
systemlevelfrl -0.745%** -0.089 -0.072 -0.723%** -0.115 0.072 -0.695%** -0.107 0.080 -0.681*** -0.086 0.078
(0.070) (0.079) (0.102) (0.073) (0.111) (0.135) (0.073) (0.110) (0.132) (0.071) (0.105) (0.136)
pit - - - -0.045 -0.050 -0.036 -0.005 -0.048 -0.039 -0.013 -0.042 0.033
- - - (0.066) (0.045) (0.047) (0.067) (0.045) (0.048) (0.060) (0.047) (0.046)
git - - - -0.006 0.002 0.001 -0.005 0.002 0.001 -0.007* 0.001 0.002
- - - (0.004) (0.002) (0.002) (0.004) (0.002) (0.002) (0.004) (0.002) (0.002)
2010.year 0.017%** 0.009* - - - - - - - - - -
(0.005) (0.005) - - - - - - - - - -
2011.year 0.011 0.004 -0.014** -0.007 -0.007 - -0.006 -0.007 - -0.006 -0.007 -
(0.007) (0.008) (0.006) (0.007) (0.005) - (0.007) (0.005) - (0.007) (0.005) -
2012.year 0.028*** 0.013 -0.001 0.009 0.005 0.015*% 0.009 0.004 0.014** 0.009 0.003 0.014**
(0.007) (0.011) (0.007) (0.008) (0.006) (0.008) (0.008) (0.006) (0.007) (0.008) (0.006) (0.007)
Constant 0.295 -0.393 0.018*** 0.317 -0.343 -0.007 0.050 -0.386 -0.007 -0.026 -0.370 -0.006
(0.418) (0.492) (0.005) (0.464) (0.586) (0.005) (0.485) (0.583) (0.005) (0.488) (0.564) (0.005)
Observations 2,190 2,190 1,639 1,639 1,639 1,090 1,639 1,639 1,090 1,639 1,639 1,090
R-squared 0.548 0.053 0.157 0.552 0.076 0.052 0.572 0.083 0.058 0.574 0.105 0.064
Number of residentleanumber 551 548 549 546 549 546 549 546

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
Each regression included year dummies. Errors were clustered at the system level (residentially assigned district).
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Tables 6 and 7 present the main results for the systemic effects of competition on average MEAP
Math and Reading test scores, respectively. In each of these tables, Columns 1, 4, 7, and 10
contain the results of the POLS regressions. Columns 2, 5, 8, and 11 have the results for the FE
regressions while Columns 3, 6, 9, and 12 present the Random Trends model. Interestingly, once
controls are introduced the proportion of residents leaving the district no longer appear to be
associated with the system average Math or Reading MEAP score. Table 3 shows a consistent
pattern across the three versions of the promising measure of competition: the POLS
specification indicates that as competitive pressure increases system average Math scores either
remain the same or decrease, depending on where students leave the residential district for.
However, when using the FE and Random Trends approaches there are no significant results,
except for in the three categories measure of the FE (column 11) where there is a negative impact
on Math as more students leave for higher performing TPS. Taken in whole, there is little
evidence for an overall systemic effect of competition on the average math test scores.

The results for MEAP Reading scores are strikingly similar (Table 7). The POLS results again
consistently indicate a negative relationship between the outcome and the measures of
competition when the measures of competition are significant. Overall, the evidence suggests
little in the way of a net positive systemic effect of competition on reading outcomes once a FE
approach is used. The only exception is in the three categories FE approach where there is a
positive relationship between reading scores and students leaving for lower performing charter
schools. The random trends models show either no impact or a negative impact of student loss on
the system. Losing a higher proportion of students to lower or similarly performing schools

through SoC is associated with a negative systemic effect.
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Together, Tables 6 and 7 suggest no positive systemic effect of school competition on the

average MEAP score in math or reading when using iterations of the promising measure of

Table 19. POLS, FE, and Random Trends for systemic effects on average MEAP reading

SCOres
POLS prop FE prop Random trends Random trends
residents residents prop residents POLS no Random trends ~ POLS two FE two Random trends  POLS three FE three three
VARIABLES leaving leaving leaving weight FE no weight no weight categories categories  two categories  categories categories categories
Proportion of resident students -0.152 0.205 -0.401
leaving the district (0.117) (0.192) (0.315)
% of students attending TPS 22 -0.008 -0.002
(0.008) (0.016) (0.026)
% of students attending charter P 0.006 0.005
(0.008) (0.009) (0.017)
% of students attending lower 0.001 0.005 0.006
performing TPS (0.005) (0.005) (0.008)
% of students attending higher -0.022%** -0.003 -0.009
performing TPS (0.007) (0.009) (0.012)
% of students attending lower 0.005 -0.008 -0.027**
performing charter (0.011) (0.008) (0.013)
% of students attending higher -0.028*** -0.011 -0.009
performing charter (0.006) (0.015) (0.020)
% of students attending TPS with 0.014 -0.004 0.022
lower performance (0.014) (0.007) (0.010)
% of students attending TPS with 0.015** -0.014 0.044*
similar performance (0.005) (0.014) (0.021)
% of students attending TPS with 0.022** -0.009 0.003
higher performance (0.007) (0.013) (0.019)
% of students attending charters 0.003 0.007* 0.004
with lower performance (0.005) (0.003) (0.005)
% of students attending charters 0.017* 0.011 0.006
with similar performance (0.007) (0.007) (0.010)
% of students attending charters 0.003 0.007 0.009
with higher performance (0.005) (0.007) (0.010)
Controls X X X X X X X X X X X X
Year dummies X X X X X X X X X X X X
Constant 0.124 -0.613 0.012%** 0.191 -0.410 -0.006 0.058 -0.414 -0.005 -0.010 -0.434 -0.005
(0.292) (0.463) (0.005) (0.329) (0.492) (0.004) (0.333) (0.494) (0.004) (0.343) (0.502) (0.004)
Observations 2,190 2,190 1,639 1,639 1,639 1,090 1,639 1,639 1,090 1,639 1,639 1,090
R-squared 0.645 0.073 0.025 0.647 0.057 0.069 0.655 0.060 0.092 0.656 0.063 0.106
Number of residentleanumber 551 548 549 546 549 546 549 546

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
Each regression included year dummies. Errors were clustered at the system level (residentially assigned district).

competition. The loss of students (lits) is primarily associated with a negative systemic effect

when statistically significant. This demonstrates the importance of including more than just the

number of students lost when measuring competitive pressure.

The systemic effects of competition can potentially operate on the variation of test score

outcomes as well. Figure 6 presents linear best fit lines for the association of the average MEAP

scores for Math and Reading broken out by the within district deciles. While there is a pattern of

a downward sloping line, signifying that as the competitive pressure increases the average score

for each decile decreases, there is little clear trend in the size of the gaps between any two
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deciles. Table 8 presents the results for a series of gap analyses—the gap between the 9" decile

and the 1% (lowest), 5 and the lowest, and the 9™ decile and the 5" decile—for both Math and

Figure 21. Gaps between deciles for district average math and reading MEAP scores
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Reading MEAP scores. | report only the FE specification for the three category competition
measure in Table 5 as the FE approach accounts for any time invariant factors, uses each district
as a control for itself, and retains a larger n than the Random Trends model?®. A positive
coefficient represents a growing gap while a negative coefficient indicates a closing gap.

For Math in Table 8, losing students is associated with a widening of each gap when
significant. When students leave for lower TPS, there is an associated growth in the 9"/1% gap,
loss to charters that are lower performing is associated with widening between the 5" and 1%
deciles, and loss to higher performing charters is associated with a widening of the 9""/5" gap.
These effects on the gaps on math MEAP scores shows the value in accounting for where
students leave a district for as just using proportion loss masks these interesting impacts. Further

exploration of what drives these results is left to future work but a set of possible explanations

26 | have run the Random Trends models and the results are quite similar—all significant coefficients in the Random
Trends model are similar in direction and magnitude to the FE model. However, there are fewer statistically
significant coefficients likely in part due to the smaller n.
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for each result are as follows: the 9"/1% and 5"/1% results could indicate that lower performing
students are attending districts which are lower performing and thus are seeing lower outcomes

and higher performing students are attending higher performing charter schools and benefitting

Table 20. Systemic effects of school competition on the variation of MEAP outcomes,
measured by three gaps.

Math Reading
9th/1stgap 5th/1stgap 9th/5th gap 9th/1stgap 5th/1stgap 9th/5th gap
with three with three with three with three with three with three

VARIABLES categories categories categories categories categories categories
% of students attending 0.019* 0.005 0.010 0.013 -0.003 0.012
TPS with lower (0.011) (0.006) (0.009) (0.008) (0.011) (0.011)
% of students attending 0.033 -0.021 0.014 0.041* -0.027 0.056**
TPS with similar (0.029) (0.013) (0.019) (0.023) (0.024) (0.028)
% of students attending -0.000 -0.015 -0.003 0.015 -0.021 0.026
TPS with higher (0.019) (0.011) (0.016) (0.016) (0.019) (0.026)
% of students attending 0.010 0.013*** -0.011 -0.007* -0.004 -0.006
charters with lower (0.010) (0.004) (0.008) (0.004) (0.005) (0.006)
% of students attending 0.015 0.007 0.010 0.002 0.018 0.015
charters with similar (0.015) (0.010) (0.013) (0.011) (0.014) (0.015)
% of students attending 0.008 0.003 0.024* 0.001 0.015 0.009
charters with higher (0.015) (0.008) (0.014) (0.008) (0.011) (0.012)
Controls
Year dummies
Constant 2.905%** 1.522%** 2.968** 2.296*** 2.819*** 4.162%**

(0.950) (0.556) (1.242) (0.499) (0.577) (0.644)
Observations 1,590 1,568 1,566 1,573 1,565 1,583
R-squared 0.089 0.072 0.033 0.047 0.079 0.036
Number of residentleanum! 541 534 531 536 529 536

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
| present only the FE regressions with three categories of competition variables. Each regresssion includes all of the
controls and year dummies. The robust standard errors are clustered at the system level.

from this choice could explain the widening of the 9""/5™" gap. In sum, there is no indication that
competition results in the narrowing of the math gaps — there is some evidence that math gaps

widen with more competition.
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Table 8 also shows that reading scores appear to respond in a less uniform manner across
the three gaps. Loss of students to similarly performing schools via SoC yields a widening of the
gaps while losing students to lower performing charters is associated with a closing of the test
score gaps between the 9 and 1% deciles. There is no impact on the gap between the 5™ and 1%
deciles. The gap between the 5" and 9" decile widens as more students attend similarly
performing TPS.

The next set of tables explore two of the insights from the superintendent interviews: the

impact of student loss may vary based on the enrollment and general fund trends of the district.

Table 21. Subgroup analysis of the systemic effects on average student test scores by
enrollment and fund trends

Math Reading
Net losing Net growing  Net declining Net increasing Net losing Net growing  Net declining Net increasing
enroliment enrollment  general fund  general fund enrolliment enrollment  general fund  general fund

districts districts districts districts districts districts districts districts
% of students attending TPS 0.042** -0.005 -0.014 0.038*** -0.001 -0.008 -0.010** 0.006
with lower performance (0.017) (0.011) (0.009) (0.013) (0.009) (0.010) (0.005) (0.008)
% of students attending TPS 0.067 -0.055** -0.033* 0.010 -0.008 -0.024 -0.011 -0.008
with similar performance (0.049) (0.022) (0.017) (0.035) (0.022) (0.017) (0.015) (0.016)
% of students attending TPS 0.024 -0.070*** -0.033 -0.020 0.011 -0.029* -0.005 -0.003
with higher performance (0.015) (0.023) (0.023) (0.021) (0.019) (0.017) (0.012) (0.018)
% of students attending 0.000 0.008 -0.015 0.004 0.001 0.015*** 0.001 0.008*
charters with lower (0.006) (0.008) (0.012) (0.005) (0.004) (0.005) (0.008) (0.004)
% of students attending -0.053 -0.000 -0.023 0.005 -0.056** -0.001 -0.013 -0.018
charters with similar (0.037) (0.011) (0.014) (0.014) (0.026) (0.008) (0.010) (0.011)
% of students attending -0.038 -0.002 -0.027** 0.011 -0.050 0.000 -0.012 -0.005
charters with higher (0.044) (0.009) (0.012) (0.013) (0.032) (0.007) (0.008) (0.011)
Controls X X X X X X X X
Year dummies X X X X X X X X
Constant -0.520 -0.223 -0.277 -0.629 -0.229 -0.586 0.444 -0.780

(1.385) (0.373) (0.582) (0.845) (0.741) (0.654) (0.814) (0.511)
Observations 491 1,148 885 754 491 1,148 885 754
Number of residentleanumbe 165 384 296 253 165 384 296 253
R-squared 0.196 0.177 0.043 0.197 0.058 0.125 0.027 0.130

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
| present only the FE regressions with three categories of competition variables. Each regresssion includes all of the controls
and year dummies. The robust standard errors are clustered at the system level.

Table 9 explores the systemic effects on the average MEAP scores for districts with varying
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trends and Table 10 explores the systemic effects of competition on the test score gaps of

districts with varying trends. Again, the tables present the FE regression results using the three

Table 22. Subgroup analysis of the systemic effects on student test score gaps by enrollment
and fund trends

Math Reading
Net losing Net growing  Net declining Net increasing Net losing Net growing  Net declining Net increasing
enrollment enrollment  general fund  general fund enrollment enrollment  generalfund  general fund

districts districts districts districts districts districts districts districts
% of students attending TPS 0.020 0.020 0.014 0.030* 0.021 0.009 0.025** 0.004
with lower performance (0.021) (0.013) (0.011) (0.017) (0.017) (0.014) (0.011) (0.017)
% of students attending TPS 0.071 0.005 0.015 0.058 0.071 0.052* 0.045* 0.061
with similar performance (0.068) (0.021) (0.021) (0.048) (0.063) (0.028) (0.026) (0.045)
% of students attending TPS 0.013 -0.014 0.015 -0.014 0.014 0.030 0.000 0.040
with higher performance (0.027) (0.025) (0.022) (0.027) (0.038) (0.036) (0.026) (0.038)
% of students attending 0.015 0.007 -0.004 0.012 -0.006 -0.010 -0.023 0.001
charters with lower (0.018) (0.011) (0.012) (0.012) (0.006) (0.013) (0.019) (0.008)
% of students attending 0.003 0.015 0.019 -0.005 -0.000 0.013 -0.008 0.019
charters with similar (0.046) (0.016) (0.018) (0.025) (0.055) (0.017) (0.024) (0.022)
% of students attending 0.055 0.004 0.003 0.009 0.077 0.004 -0.016 0.018
charters with higher (0.087) (0.014) (0.015) (0.031) (0.052) (0.013) (0.018) (0.020)
Controls X X X X X X X X
Year dummies X X X X X X X X
Constant 1.583 3.999*** 2.349%** 3.041%* 5.226*** 3.421%** 3.712%** 4.,049%**

(2.530) (0.805) (0.594) (1.352) (1.145) (0.821) (0.796) (0.927)
Observations 470 1,120 871 719 464 1,119 871 712
Number of residentleanumber 163 378 294 247 159 377 293 243
R-squared 0.158 0.093 0.077 0.135 0.058 0.043 0.075 0.043

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
| present only the FE regressions with three categories of competition variables. Each regresssion includes all of the controls and
year dummies. The robust standard errors are clustered at the system level.

category measure of competition. Tables 9 and 10 separate the districts by the trends over the
panel, from 2009-10 to 2012-13 school years, for enrollment and for general fund balance. Given
the superintendents interviews, one would expect the results to show that districts with shrinking
enrollment and/or budgets would be associated with declining averages and potentially
increasing gaps if there was any impact. However, Table 9 indicates that the trend in overall
district enrollment may yield results which are opposite in direction to what would be expected —
average math score gains associated with increased loss in declining enrollment districts and
dropping math scores in districts with increasing enroliment. The math results for trends in

general fund balance are consistent with the interviews as are all the results for reading. Table 10
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Table 23. Summary results for all systemic effects on average outcomes.

Number of Corresponding
Question addressed Subject regressions  Effect  table numbers
What are the overall systemic Math 12 (O) Table 6
effects of competition on the (-)
average test score outcomes? Reading 12 0 Table 7
What are the systemic effects o 0
.. Y f f Math 4 Table 9
competition on the average test (-)
score outcomes across different
district trends in enrollment and . 0
Reading 4 Table 9
general fund balance? (-)
Do the systemic effects of Math 4 + Appendix Al
competition on the average test
score outcomes vary by district ) )
MEAP quartile? Reading 4 - Appendix Al
Do the systemic effects o
y ff f Math 4 + Appendix A2
competition on the average test
score outcomes vary by proprotion ) )
Black/African American quartile? Reading 4 * Appendix A2
Do the systemic effects o
y ff f Math 4 - Appendix A3
competition on the average test
score outcomes vary by proprotion . .
FRL quartile? Reading 4 - Appendix A3
Math 28 +
Summary takeaways .
Reading 28 -

This table summarizes all of the average test score regressions which utilize the full suite of controls. In all, this table
summarizes the 56 regressions shown in Tables 6, 7, 9, A1, A2, and A3.

explores whether different district trends impact the test score gaps. When significant, student
loss is associated with growing 9/1% decile gaps. In sum, it appears that the trends are more
related to the average outcomes than the gaps. | have also run the above regressions for districts
which are facing declines in both enrollment and general fund balance. The systemic effects of

competition on average Math scores is mixed and on Math gaps is associated with a widening of
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the 9"/1% decile gaps. There are no impacts on reading. Tables 11 and 12 summarize the above

results.

Table 24. Summary results for all systemic effects on outcome gaps.

Number of Corresponding
Question addressed Subject regressions Impact on gaps table numbers
What are the overall systemic Math 3 The gap betw.een Fhe Sthand 1st Table 8
effects of competition on the decile widens
variation of test score outcomes i 3 The gap betw'een ’Fhe 9th and 1st Table 8
measured by gaps? decile widens
i The gap between the 9th and 1st
What are the systemic effects of Math 3 gap ‘ . Appendix A4
competition on the test score gaps decile widens
across different district trends in
enrollment and general fund —_— 3 The gap between the Sthand 1st .
balance? < decile widens it
i The gap between the 9th and 1st
Do the systemic effects of Math a gap ' _ Appendix A4
competition on the variation of test decile widens
score outcomes vary by district . 4 The gap betweenthe Sthand 1st .
MEAP quartile? g decile widens PP
Do the systemic effects of Math 4 The gap betw_een Fhe 9th and 1st Appendix AS
competition on the variation of test decile widens
score outcomes vary by proprotion _ The gap between the 9th and 1st _
Black/African American quartile? ~ Reading 4 decile widens Appendix A5
Do the systemic effects of Math 4 The gap betw_een Fhe 9th and 1st Appendix A6
competition on the variation of test decile widens
score outc.or:es T Readin 4 The gap between the 9th and 1st Aopendix A
FRL quartile: ) decile widens pp
The gap between the 9th and 1st
Math 18 . .
decile widens
Summary
. The gap between the 9th and 1st
Reading 18

decile widens

This table summarizes all of the gap based regressions which utilize the full suite of controls. Decile 1 is the lowest decile
while decile 9 is the second highest decile. The 5th decile represents the middle of the score distribution. In all, this table
summarizes the 36 regressions shown in Table 8 and Appendices 4 to 6.
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The appendices explore the systemic effects of competition on test score averages (Table
Al - A3) and gaps (A4 — A6) for districts disaggregated by MEAP performance, proportion
Black/African American enrollment, and proportion FRL. For each of these three traits,
Iseparated the districts into quartiles and present the FE results with the three categories of loss
measure. The overarching takeaway from these tables is that the systemic effects on the average
test scores vary by trait and quartile but the systemic effect on the gaps consistently show a
widening of the test score gaps for the 9™/1% deciles. The widening of test score gaps exists for

both subjects and across district characteristic and quartile.
Discussion and Limitations

Overall, this paper makes several important contributions to the school choice literature.
The first is it argues for and produces the first systemic effects study in the United States. By
doing so, this study helps address a question at the heart of school choice policy conversations:
does school choice improve the educational system on average and for all students? Prior
research has focused on other important questions, such as do traditional public schools improve
their student outcomes when facing student loss, do charter schools produce innovative practices,
does the introduction of choice alter the efficiency of TPS, does one sector outperform the
another, what are the stratification/segregation implications of choice policies, and so on.
However, studies looking at the impact of publicly funded school choice on all students residing
in a given system are conspicuously absent from the US literature. The second key contribution
is that it looks beyond the impact of competition on the average outcomes and examines how
school competition impacts variation in the outcomes of interest. Finally, the application of a

measure of competition accounting for the loss of students via school choice options and the
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contextual differences amongst districts represents a promising way forward to understand how
the systemic effects of competition operate.

The evidence presented above suggests that the systemic effect of competition from
student loss on the average MEAP Math and Reading scores is either null or negative. This is
evidence that using a measure of competition which accounts for student loss to either charter
schools or inter-district choice and the relative performance of the schools yields more nuanced
information about how school choice induced competition operates. Corollary to the minimal
systemic effects on the average outcomes are the impacts on test score gaps. The gaps, when they
move, appear to widen, particularly for the 9" and 1% deciles. appear resistant to increased
competitive pressure. Together, the overall systemic effects of competition appear to on the
whole to either be non-existent or slightly counter to the arguments of school choice policy
advocates — increased competitive pressure does not seem to improve all students within the
educational system nor does it appear to close test score gaps. Referring back to Figure 5, it
appears that the results align with either the top left (Gaps widen, Average decreases) or top
middle (Gaps widen, average remains stable) cells. This provides areas for future work as well as
testable hypotheses: are low performing students more likely to utilize choice in Michigan? Is the
impact of using choice for these students negative? Are the effects of using choice homogeneous
for students across test scores?

Even if we interpret the above results as an absence of systemic effects on the average
and variation of standardized test scores, this should not be interpreted as school choice having
had no impact on the educational system. As noted earlier, the use of test scores as the outcome
of interest comes with benefits and limitations. Other outcomes that children, parents,

practitioners, and policymakers care as much or more about may be impacted differently. For
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example, the focus on test score averages and gaps says nothing about the systemic effect of
competition on the economic stratification or racial/ethnic segregation of the students residing in
a given district’s catchment area. The systemic effect of competition on graduation rates, college
preparedness, and parental satisfaction, amongst other potentially important outcomes, remain
open questions.

By exploring the heterogeneous systemic effects, this paper furthers our understanding of
how school choice induced competition impacts students in various contexts. The use of quartiles
demonstrates that the relationship between systemic effects and test score outcomes varies by
context. The goal of this paper is not to determine why the systemic effects appear the way they
do but instead one of the goals was to test if there were differential patterns in the systemic
effects based on system makeup. The fact that this paper finds variation in how competition
impacts educational systems opens up multiple avenues for future research. Understanding the
determinants of whether increased competitive pressure leads to system wide improvements,
harms, or no impact represents a key future extension of this work. Are there aspects of policy
design which are related to the systemic effect of competition?

Perhaps the lack of evidence for a uniform systemic effects of competition on test score
average and variation should come as little surprise. The mixed findings in the extant literature
on how TPS respond to competition presages the findings of this paper. However, drawing on
Hsieh and Urquiola’s (2003, 2006) argument to treat all students residing in a given system as
the unit of analysis we can do more than hypothesize about the effect for all students. Systemic
effects studies can serve as a backdrop of sorts to other types of research related to school choice
and school competition. It provides a picture of the proverbial forest which gives context to the

trees of TPS competitive response studies, TPS/charter comparative studies, work on choice
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induced innovation, and so on. Each of these studies, or trees, is important to understand more
fully in and of itself. So too is understanding how the studies relate to one another and what part
of the whole they represent.

This paper is not without limitations. As discussed, the focus solely on test scores
represents a key limitation as it is only one aspect of school quality. It is possible that schools
respond to competition by offering more/fewer services, broadening/narrowing the curriculum,
making investments aimed at improving graduation and college going rates, improving parental
satisfaction and collaboration, and so on. If these are not related to Math and Reading MEAP
scores, this study misses them. However, the examination of test scores represents an important
first step in understanding the overall phenomenon of the systemic effects of competition and an
important component to the overall story. The data used for this study only covers four school
years, 2009-2010 through 2012-13, and the analysis includes lagged terms which limits our
analysis to three time periods. A longer panel may produce more precise estimates and reveal
trends which currently remain unobserved. This study also does not include students who attend
private schools, are homeschooled, or are enrolled in alternative schools. If school choice policy
impacts a family’s decision around utilizing any of these options, the omission of these groups
would bias the findings. It is unclear, given the lack of a voucher program in Michigan, how
many families would be induced to enroll in a private school, or to switch out of a private school,
due to Michigan’s school choice policies. Further work on this area may yield important patterns.
This paper also does not differentiate between different loss to different types of charter schools
(i.e. part of a national charter school network, for profit vs. non-profit) or by the chartering body
(i.e. local district, local university, non-local university). As Muralidharan and Sundararaman

(2015) argued in their study of Andhra Pradesh, India, differentiating student loss by comparing
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schools based on time use in schools, resources available, and programs provided may yield
further insights into our understanding of competitive pressure. These represent interesting ways
to improve upon the measure of competition. Given all of these caveats, | believe this paper still
contributes to our collective understanding of school choice policies and the effects of these

policies on the students in the educational system.
Conclusion

This study compiles a rich panel dataset consisting of the universe of Michigan students
attending traditional public and charter schools from the 2009-10 school year through the 2012-
13 school year. To this student data, | add information on all schools and districts in the state of
Michigan from 2008-2012. | use this unique dataset to explore the systemic effects of
competition — operationalized as the effect for all students residing within a given district’s
catchment area regardless of publicly funded school attended — on the MEAP test score system
level averages and variation. This represents a contribution the sparse domestic systemic effects
of competition studies. In general, | find no consistent systemic effect of competition on the
average test scores or the variation of test scores. What evidence there is suggest a decrease in
the average and an increase in the 9™ and 1% decile gaps as competitive pressure rises. This study
finds that the systemic effects are heterogeneous when disaggregating systems based on quartiles
of achievement, proportion Black/African American, and proportion FRL. In sum, competition
does not appear to be a tide that lifts all boats nor does competition produce the same systemic
effects in all contexts. Further study of the interaction of context and competitive pressure
through the lens of systemic effects would contribute to our understanding of the phenomenon of

school competition and school choice policy design.
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Table 25. Subgroup analysis of the systemic effects on average student test scores — District

MEAP quartiles

Math Reading
FE three FE three FE three FE three FE three FE three FE three FE three
categories categories categories categories categories categories categories categories

VARIABLES quartile 1 quartile2  quartile 3 quartile 4 quartile1  quartile 2 quartile 3 quartile 4
% of students attending TPS with 0.024** 0.000 0.013 0.014 0.008 -0.001 0.002 -0.005
lower performance (0.009) (0.017) (0.013) (0.018) (0.007) (0.009) (0.008) (0.006)
% of students attending TPS with -0.004 -0.034 0.047 -0.045 -0.015 0.021 0.014 -0.053**
similar performance (0.018) (0.032) (0.048) (0.041) (0.012) (0.015) (0.032) (0.023)
% of students attending TPS with 0.005 -0.023 -0.056* -0.070 -0.003 0.017 0.015 -0.099***
higher performance (0.015) (0.024) (0.029) (0.046) (0.009) (0.014) (0.041) (0.030)
% of students attending charters with 0.011 -0.001 0.014 -0.060* 0.011* 0.011*** 0.012 -0.042
lower performance (0.012) (0.007) (0.012) (0.032) (0.007) (0.003) (0.009) (0.030)
% of students attending charters with 0.009 -0.014 0.022 -0.070 -0.003 -0.014 0.012 -0.065*
similar performance (0.013) (0.023) (0.021) (0.043) (0.009) (0.019) (0.016) (0.037)
% of students attending charters with 0.003 0.001 -0.049 -0.044 -0.001 0.007 -0.129%** -0.017
higher performance (0.010) (0.025) (0.040) (0.036) (0.008) (0.016) (0.035) (0.024)
Constant -0.403 -1.332%%* -2.044 1.456 0.258 -1.985%** -0.893* 2.185%*

(0.618) (0.465) (1.441) (1.227) (0.299) (0.529) (0.536) (1.259)
Observations 408 411 406 410 408 411 406 410
R-squared 0.178 0.187 0.188 0.373 0.099 0.339 0.134 0.331
Number of residentleanumber 136 137 136 137 136 137 136 137

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
| present only the FE regressions with three categories of competition variables. Each regresssion includes all of the controls and year dummies. The
robust standard errors are clustered at the system level.
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Table 26. Subgroup analysis of the systemic effects on average student test scores — %Black
quartiles

Math Reading
FE three FE three FE three FE three FE three FE three FE three FE three
categories categories categories categories categories categories categories categories

VARIABLES quartile 1 quartile 2 quartile 3 quartile 4 quartile 1 quartile 2 quartile 3 quartile 4
% of students attending TPS 0.017 0.012* -0.015 0.016** -0.014 0.013** -0.017** 0.012
with lower performance (0.024) (0.007) (0.012) (0.008) (0.013) (0.005) (0.008) (0.011)
% of students attending TPS 0.003 0.005 -0.004 -0.009 -0.027 0.031** -0.019 -0.004
with similar performance (0.057) (0.015) (0.023) (0.025) (0.026) (0.016) (0.024) (0.027)
% of students attending TPS -0.056** 0.009 -0.020 0.001 -0.001 0.015 -0.021 0.009
with higher performance (0.028) (0.010) (0.023) (0.019) (0.025) (0.011) (0.020) (0.021)
% of students attending -0.053* -0.011 0.003 0.008 -0.024 0.007 0.004 0.008
charters with lower (0.028) (0.016) (0.004) (0.011) (0.030) (0.009) (0.003) (0.008)
% of students attending -0.043 -0.004 -0.008 0.008 -0.037 -0.013 -0.018 0.000
charters with similar (0.043) (0.020) (0.016) (0.008) (0.034) (0.018) (0.013) (0.008)
% of students attending -0.034 0.008 -0.032 0.003 -0.047 -0.013 -0.032** 0.003
charters with higher (0.038) (0.020) (0.025) (0.007) (0.045) (0.017) (0.015) (0.007)
Constant -1.019 -0.421 0.515 0.413 -0.510 -1.607*** 0.854* 0.324

(1.347) (0.641) (0.762) (0.613) (0.834) (0.394) (0.510) (0.759)
Observations 408 411 409 407 408 411 409 407
R-squared 0.257 0.088 0.093 0.393 0.229 0.101 0.120 0.193
Number of residentleanumbei 136 137 137 136 136 137 137 136

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
| present only the FE regressions with three categories of competition variables. Each regresssion includes all of the controls and year dummies. The robust standard
errors are clustered at the system level.
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Table 27. Subgroup analysis of the systemic effects on average student test scores — %FRL

quartiles
Math Reading
FE three FE three FE three FE three FE three FE three FE three FE three
categories categories categories categories categories  categories  categories  categories

VARIABLES quartile 1 quartile 2 quartile 3 quartile 4 quartile 1 quartile 2 quartile 3 quartile 4
% of students attending 0.003 -0.023 0.070*** 0.014* 0.006 -0.018 0.008 -0.003
TPS with lower (0.008) (0.016) (0.020) (0.007) (0.007) (0.011) (0.014) (0.006)
% of students attending -0.092** -0.041 0.092 -0.006 -0.072** -0.047** 0.049 -0.024*
TPS with similar (0.041) (0.035) (0.059) (0.011) (0.031) (0.022) (0.039) (0.013)
% of students attending -0.230%** -0.044 0.047* -0.016* -0.182*** -0.014 0.048 -0.023**
TPS with higher (0.052) (0.036) (0.027) (0.009) (0.038) (0.017) (0.032) (0.011)
% of students attending -0.028 -0.002 -0.030*** 0.008 -0.002 -0.001 -0.013 0.007*
charters with lower (0.018) (0.013) (0.010) (0.005) (0.012) (0.016) (0.009) (0.004)
% of students attending -0.050** 0.023 -0.035%* -0.013 -0.038** 0.006 -0.027** -0.019
charters with similar (0.022) (0.025) (0.019) (0.016) (0.018) (0.017) (0.013) (0.011)
% of students attending -0.039 0.013 -0.039 -0.009 -0.012 0.031 -0.028 -0.012
charters with higher (0.025) (0.024) (0.027) (0.011) (0.017) (0.021) (0.020) (0.009)
Constant -0.191 0.330 -0.496 -0.475 -0.612 0.865 0.193 -0.961**

(0.556) (1.019) (1.024) (0.327) (0.458) (1.427) (0.368) (0.465)
Observations 403 411 410 411 403 411 410 411
R-squared 0.444 0.178 0.257 0.115 0.449 0.279 0.139 0.143
Number of residentleanumb: 135 137 137 137 135 137 137 137

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1

| present only the FE regressions with three categories of competition variables. Each regresssion includes all of the controls and year dummies. The robust standard
errors are clustered at the system level.
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Table 28. Subgroup analysis of the systemic effects on test score gaps — District MEAP

quartiles
Reading
9/1gapwith  9/1gapwith 9/1gapwith 9/1gap with 9/1gapwith 9/1gapwith 9/1gapwith 9/1gap with
three three three three three three three three
categories categories categories categories categories categories categories categories

VARIABLES quartile 1 quartile 2 quartile 3 quartile 4 quartile 1 quartile 2 quartile 3 quartile 4
% of students attending 0.033*** 0.020 0.028 0.013 0.032* 0.030* 0.006 0.023
TPS with lower (0.011) (0.025) (0.020) (0.018) (0.017) (0.015) (0.014) (0.022)
% of students attending 0.039 0.007 0.066 0.063 0.046* 0.021 0.039 0.205
TPS with similar (0.026) (0.030) (0.070) (0.064) (0.024) (0.042) (0.041) (0.154)
% of students attending 0.024 -0.018 0.028 -0.072 0.020 -0.012 -0.049 0.250**
TPS with higher (0.021) (0.019) (0.045) (0.079) (0.022) (0.037) (0.039) (0.117)
% of students attending 0.011 0.015 -0.015 0.061 0.001 -0.020*** -0.021 -0.036
charters with lower (0.013) (0.013) (0.017) (0.047) (0.006) (0.006) (0.016) (0.063)
% of students attending 0.024 -0.012 -0.004 0.081 -0.002 0.001 -0.005 0.022
charters with similar (0.014) (0.041) (0.034) (0.060) (0.018) (0.027) (0.050) (0.081)
% of students attending 0.013 -0.003 0.022 0.073* -0.004 0.030 0.092 -0.032
charters with higher (0.012) (0.044) (0.095) (0.040) (0.011) (0.027) (0.065) (0.053)
Constant 2.620*** 1.509** 1.753 2.483** 3.275%** 3.635*** 5.026*** 7.504***

(0.973) (0.691) (2.154) (1.142) (1.059) (1.023) (1.359) (2.314)
Observations 395 393 401 400 391 391 400 400
R-squared 0.092 0.163 0.350 0.217 0.085 0.063 0.128 0.223
Number of residentleanun 134 135 135 136 132 132 135 136

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1

| present only the FE regressions with three categories of competition variables. Each regresssion includes all of the controls and year dummies.

standard errors are clustered at the system level.
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Table 29. Subgroup analysis of the systemic effects on test score gaps — District %
Black/African American quartiles

Math Reading
9/1 gap with 9/1 gap with 9/1 gap with 9/1 gap with 9/1 gap with 9/1 gap with 9/1 gap with 9/1 gap with
three categories three categories three categories three categories three categories three categories three categories three categories

VARIABLES quartile 1 quartile 2 quartile 3 quartile 4 quartile 1 quartile 2 quartile 3 quartile 4
% of students attending 0.039 0.007 0.013 -0.000 0.020 0.008 -0.013 0.038***
TPS with lower (0.025) (0.013) (0.022) (0.010) (0.026) (0.015) (0.021) (0.010)
% of students attending 0.142* 0.002 0.048* -0.031 0.125 0.033 0.028 0.031
TPS with similar (0.078) (0.022) (0.029) (0.026) (0.087) (0.027) (0.051) (0.025)
% of students attending 0.006 0.015 0.007 -0.030 -0.015 0.011 0.037 0.024
TPS with higher (0.036) (0.017) (0.031) (0.021) (0.039) (0.017) (0.044) (0.020)
% of students attending -0.046 0.025 0.015 0.015 -0.026 0.013 -0.004 -0.006
charters with lower (0.036) (0.024) (0.013) (0.015) (0.051) (0.028) (0.011) (0.007)
% of students attending -0.023 0.101** 0.014 0.014 0.002 0.010 0.056** -0.001
charters with similar (0.045) (0.042) (0.032) (0.011) (0.085) (0.053) (0.022) (0.017)
% of students attending 0.049 0.101*** -0.001 0.003 -0.028 -0.002 0.069* -0.000
charters with higher (0.092) (0.032) (0.045) (0.010) (0.068) (0.039) (0.040) (0.011)
Constant 1.866 1.669** 3.020** 1.505* 7.926*** 4.452%** 0.772 3.258***

(1.790) (0.815) (1.311) (0.796) (1.354) (0.922) (1.346) (0.807)
Observations 373 404 408 404 368 402 409 403
R-squared 0.266 0.145 0.128 0.338 0.182 0.109 0.190 0.174
Number of residentleanu 133 135 137 135 128 135 137 135
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Table 30. Subgroup analysis of the systemic effects on test score gaps — % FRL quatrtiles

Math Reading
9/1gapwith  9/1gapwith  9/1gapwith  9/1gap with 9/1gapwith  9/lgapwith 9/1gapwith  9/1gap with
three three three three three three three three
categories categories categories categories categories categories categories categories

VARIABLES quartile 1 quartile 2 quartile 3 quartile 4 quartile 1 quartile 2 quartile 3 quartile 4
% of students 0.001 0.014 0.015 0.034* -0.020 0.028* -0.008 0.044***
attending TPS with (0.017) (0.016) (0.023) (0.018) (0.028) (0.016) (0.015) (0.017)
% of students -0.037 0.010 0.073 0.040 0.384* 0.053 -0.053 0.085%*
attending TPS with (0.062) (0.026) (0.077) (0.028) (0.227) (0.038) (0.044) (0.034)
% of students -0.136 -0.013 0.039 0.001 0.371%** -0.049* -0.041 0.060*
attending TPS with (0.105) (0.022) (0.046) (0.025) (0.125) (0.026) (0.031) (0.031)
% of students 0.016 -0.011 -0.027 0.022%** 0.010 -0.032* 0.019 -0.010
attending charters (0.027) (0.014) (0.019) (0.007) (0.023) (0.017) (0.014) (0.007)
% of students 0.005 0.018 0.028 0.003 0.038 0.020 0.042 0.007
attending charters (0.043) (0.025) (0.022) (0.030) (0.046) (0.041) (0.032) (0.021)
% of students 0.040 0.016 0.024 0.003 -0.048 0.042 0.040 0.008
attending charters (0.039) (0.030) (0.035) (0.022) (0.048) (0.031) (0.039) (0.015)
Constant 3.302%** 2.829%* 0.461 5.089%** 5.100** 6.736%** 2.585%* 3.641%**

(0.860) (1.386) (1.600) (1.564) (2.462) (1.311) (1.049) (0.665)
Observations 399 399 388 403 400 394 385 403
R-squared 0.321 0.057 0.265 0.219 0.351 0.151 0.052 0.123
Number of residentle 135 137 132 136 135 135 130 135

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1

| present only the FE regressions with three categories of competition variables. Each regresssion includes all of the controls and year dummies. The robust

standard errors are clustered at the system level.
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