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and so the juxtaposition of the need and the 
capacity was presented to the county commis-
sioners, who then increased their allocation. In 
another example, a high no-show rate at the 
community health clinic was discovered and 
thought to impede delivery of health care and 
cost many dollars in inefficiency; interviews 
with mothers showed that they failed to show 
up because the bus did not stop in the housing 
project and was too expensive. So the City Coun-
cil changed the bus route to be more accessible 
and passed an ordinance to allow anyone car-
rying a baby to ride the city bus for free. No-
shows at the clinic declined. A bonus of this 
collaboration was that in return for providing 
useful research findings to the community, uni-
versity scholars were allowed to use the data 
files for their research.

This case study illustrates the tremendous 
potential of a university-community collabora-
tion using administrative data. In addition to 
the profound human service gains, administra-
tive data infrastructure has important potential 
to improve cutting-edge social science research. 
Not only do administrative data facilitate the 

Using Administrative Data for 
Social Science and Policy
A ndrew M. Penner a nd Kenneth A.  Dodge

Several years ago, the director of social services 
in Durham, North Carolina, came to our Dur-
ham Connects Program research team with a 
request for collaboration. He administered sev-
eral dozen “pockets” of dollars allocated for 
families with young children for programs such 
as childcare subsidies, housing loans, and Early 
Head Start. His administrative data systems de-
tailed which families received the dollars, but 
the files were not linked with each other and 
had not been used to improve accountability 
or impact. On our side, we had been collecting 
interview data from the entire population of 
families at birth and therefore knew what re-
sources families needed to support their in-
fants’ healthy development. We teamed up with 
him, merged and analyzed the combined data 
files, and gained many insights (for example, 
some families were receiving many thousands 
of dollars in support but still living in poverty).

The findings were often translated into pub-
lic policy. For example, the population’s need 
for substance abuse treatment for mothers of 
infants far exceeded the capacity of the com-
munity’s allocated resources in this domain, 
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evaluation of policies and interventions, they 
also enable researchers to address novel ques-
tions. Administrative data in many countries 
are routinely collected and used to improve pol-
icy and contribute to science to a much greater 
degree than in the United States. In this double 
issue, we hope to improve collaborations be-
tween American communities and academic 
scholars.

The value of “big data” is becoming increas-
ingly apparent. In the current data revolution, 
firms’ profits are determined by their ability to 
capture and analyze data. The capacity to col-
lect and analyze data determines not only the 
winners and losers in the economy, but also 
which societies can best educate their citizens, 
train their workforce, keep their population 
healthy, and promote the well-being and flour-
ishing of their citizens. Schools, hospitals, and 
many other organizations now routinely collect 
data that allow them to serve their students, 
patients, and other stakeholders more effec-
tively. Understanding the lessons contained in 
these data, and how best to extract them, plays 
an important role in helping practitioners, ad-
ministrators, and policymakers understand the 
challenges that the American public faces and 
the effects of current practices and policies.

Recent federal initiatives such as the Murray-
Ryan Evidence-Based Policymaking Commis-
sion Act of 2016 and the resulting Foundations 
for Evidence-Based Policymaking Act of 2018 
suggest that administrative data will become in-
creasingly central in U.S. social science and pol-
icy. However, efforts to leverage administrative 
data in the social sciences are uneven. In do-
mains such as public health and demography, 
administrative data are used routinely, while 
they are less frequently used in mental health, 
social behavior, and other areas. But even where 
administrative data are commonly used, current 
capacity constraints hinder their utility. Data 
that could be used to inform decisions are often 
unavailable to those making the decisions, leav-
ing them with incomplete information.

One clear example is in education. Despite 
their focus on preparing students who are 
“college- and career-ready,” schools have his-
torically struggled to obtain data on the prac-
tices that will prepare their students to be 
successful because widespread links between 

students in K–12 educational systems and 
higher education outcomes have become avail-
able only recently, and links between K–12 data 
systems and the labor market remain relatively 
rare. These data linkages are important to un-
derstand the efficacy of school-based vocational 
programs, dropout recovery interventions, col-
lege readiness programs, and advancement 
placement course policies. But schools, like 
other organizations, typically lack the capacity 
and expertise to build this infrastructure and 
analyze the resulting data.

This double issue opens with a section that 
includes an article by Sean Reardon showing the 
potential value of examining nationwide data 
on student achievement (2019). He amasses an 
unprecedented administrative data file and 
then breaks it down in many ways that are use-
ful to policy decision making as well as scien-
tific understanding of child development and 
the impact of education. This file, and others 
like it, can be used to address numerous impor-
tant issues that were previously unavailable to 
rigorous empirical scrutiny. For example, Me-
gan Austin, Joseph Waddington, and Mark 
Berends show how administrative data can in-
form the important policy question of the im-
pact of school vouchers on student achieve-
ment (2019).

Administrative data research seeks to bring 
the data-driven approach increasingly used in 
fields such as micro-targeting (where commer-
cial firms individualize advertising according 
to one’s buying patterns) and precision medi-
cine to help answer important societal ques-
tions, providing schools, clinics, and others 
serving the public good with the information 
they need to work more effectively. To the de-
gree that public-sector institutions are unable 
to build the infrastructure needed to under-
stand the effectiveness of their programs, it 
seems likely that this lack of data infrastructure 
will result in inefficiencies (particularly relative 
to private sector institutions with fewer restric-
tions regarding data).

In this article and the double issue that fol-
lows, we seek to highlight the promise of ad-
ministrative data to answer pressing questions 
for both science and policy. Our goal is not to 
be comprehensive, but to provide an indication 
of the potential that is currently barely being 
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tapped, offer suggestions for advancing this in-
frastructure, and highlight some of the chal-
lenges currently facing the field. Likewise, our 
goal is to spark future work by highlighting the 
promise of these data by showcasing a few ex-
citing administrative data initiatives and re-
search projects.

The Case for Administr ative  
Data Infr astructure
Administrative data have many benefits for re-
search that seeks to advance science and inform 
policy. These data typically originate not for 
research purposes, but instead as client-level 
service records or from administrators who are 
accountable for documentation of implemen-
tation of services. In many cases, the informa-
tion available in administrative datasets and 
the analyses of these data will be useful to pol-
icymakers precisely because these are the vari-
ables for which policymakers are accountable. 
Furthermore, these datasets often attempt to 
reach the entire population of relevant partici-
pants and suffer less from selection bias than 
many original research datasets. Thus, not only 
does administrative data infrastructure provide 
important opportunities to understand the so-
cial world better, but it does so in contexts where 
stakeholders are ready to act based on the re-
sults of research. As a result, the analysis of ad-
ministrative data has the potential to bridge ba-
sic and applied research.

Appropriate data infrastructure allows broad 
and equitable access, lessens the burden on the 
organizations providing the data, standardizes 
expectations around availability and privacy, 
and allows for best practices in data security. A 
robust administrative data infrastructure also 
lowers the marginal cost of conducting addi-
tional research, allowing researchers to address 
important issues using existing data that do not 
incur the effort or pecuniary costs of new data 
collection. Although the startup cost of estab-
lishing this infrastructure is not cheap, once 
established, it raises the quality of the research 
it permits and allows for more research by 
changing the cost curve for high-quality addi-
tional research. Furthermore, accessible ad-
ministrative data files enable replication of data 
analyses and findings across independent re-
search teams using the same and different files, 

which improves the robustness of the field. In 
a world where data analytics and knowledge are 
increasingly central to society, strong adminis-
trative data infrastructure is therefore not only 
important for knowledge creation, but also ef-
ficient.

Administrative data systems operate at scale. 
This feature allows researchers to consider 
questions such as whether all individuals ben-
efit equally from a particular policy. When com-
bined with research designs that allow for 
causal inference, these population-level data 
files afford answers about whether any individ-
uals or groups are negatively affected and other 
questions of treatment-effect heterogeneity 
that are often prohibitively expensive to con-
sider without the scale that administrative data 
provide. Having data on the entire universe of 
relevant individuals also allows for compari-
sons of small groups that are otherwise ex-
tremely difficult to isolate, for example, com-
paring employees with people doing the same 
job in the same establishment (Petersen and 
Morgan 1995). Operating at scale means that 
one can consider treatment not just at the in-
dividual level, but also at the community level, 
examining how spillover effects, feedback 
loops, and other dynamics might cause policies 
to work differently when implemented broadly. 
Finally, of course, having the population of par-
ticipants available for analysis minimizes (but 
certainly does not eliminate) problems that sur-
vey researchers confront, such as biased attri-
tion and missing data.

We next highlight several useful features of 
administrative data that are instrumental to ad-
vancing science and policy.

A Long-Term Perspective
Recent research has highlighted the utility of 
administrative data for understanding the 
long-term outcomes associated with a variety 
of interventions. Whereas much policy is nec-
essarily driven by research and evaluations ex-
amining relatively short-term outcomes, ad-
ministrative data can provide a longer-term 
perspective on the effects of past policies and 
thus a more accurate account of a policy’s costs 
and benefits. Beyond following individuals who 
were exposed to interventions over time, ad-
ministrative data can provide an important tool 
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for understanding multigenerational cycles of 
advantage and disadvantage, allowing research-
ers to trace the descendants of individuals from 
different backgrounds as well as the multigen-
erational effects of antipoverty policies and in-
terventions. Administrative data also provide 
opportunities to connect researcher-collected 
data (for example, observations of student be-
havior) with future administrative records to 
help understand the long-term implications of 
researchers’ observations (such as longer-term 
cost outcomes related to early school behavior 
problems).

Administrative data research has pushed the 
boundaries of what we know about longer-term 
temporal processes, highlighting the important 
implications of understanding longer-term pol-
icy effects, as well as the intergenerational trans-
mission of advantage and disadvantage more 
broadly. Standard intervention research typi-
cally ends data collection at the end of the study 
and provides an evaluation at that point. In 
some large-scale studies, follow-ups track out-
comes for multiple years post-intervention (see, 
for example, Ludwig et al. 2013). Insofar as par-
ticipants in interventions continue to be cap-
tured in administrative records after the end of 
the study, administrative records provide op-
portunities for an efficient approach to under-
standing the benefits of interventions decades 
later. Given the importance of understanding 
the long-term impacts of policies aimed at ame-
liorating poverty (Bailey et al. 2017), and the 
goal of changing not just individuals’ current 
circumstances but also their longer-term tra-
jectories, one of the most exciting features of 
administrative data is their ability to turn any 
study into a de facto longitudinal study. Recent 
work in this vein, for example, has highlighted 
the adult income effects of having an experi-
enced or effective kindergarten teacher and 
higher-achieving classmates (Chetty et al. 2011; 
Chetty, Friedman, and Rockoff 2014a, 2014b), 
the increases in adult civic participation arising 
from a psychosocial intervention in elementary 
school (Holbein 2017), and the benefits of cash 
transfers to poor families on their children’s 
educational outcomes, mortality, and income 
(Aizer, Eli et al. 2016).

Administrative data research has also ex-
tended a long tradition of survey-based re-

search highlighting the intergenerational trans-
mission of advantage and disadvantage (Blau 
and Duncan 1967; Ganzeboom, Treiman, and 
Ultee 1991). Survey-based research has exam-
ined parent-child transmission processes (for 
example, Campbell et al. 2014; Poulton et al. 
2002), and in some cases, grandparents (Wight-
man and Danziger 2014). Administrative data 
allow researchers to push back on the time ho-
rizon of these studies. Using Swedish registry 
data, for example, Martin Hällsten examines 
the effects of not only grandparents, but also 
great-grandparents (2014). Likewise, work by 
Hyunjoon Park uses Korean historical registry 
information to examine the outcomes of ethni-
cally Korean slaves, showing substantial effects 
on their descendants many generations after 
the abolition of slavery (2014). Multigenera-
tional data are somewhat more rare in the 
United States, the Utah Population Database 
being a notable exception (see, for example, 
Temby and Smith 2014). A more detailed discus-
sion of the opportunities provided by adminis-
trative data for understanding multigenera-
tional processes is available from Xi Song and 
Cameron Campbell (2017). These data provide 
not only exciting new opportunities to advance 
the science of the multigenerational transmis-
sion of advantage, but also the long-term costs 
of stigmatized identities, poverty, and disad-
vantage. As data infrastructure matures, we ex-
pect to see more studies examining how social 
policies aimed at one generation affect their 
children and grandchildren (for example, 
Meghir, Palme, and Schnabel 2012).

Key Sites and Populations in the  
Production of Inequality
Inequality in opportunities and outcomes 
across groups and persons is one of the most 
vexing problems facing contemporary society. 
These inequalities are often produced in spaces 
that are difficult to examine using surveys or 
experiments. In the hiring process, for example, 
correspondence studies can examine who re-
ceives responses from potential employers but 
cannot help us understand how applicant pools 
are created, which interviewees receive offers, 
or whether pay differences exist among those 
who receive offers. Research on inequality in 
other institutional spheres such as health care, 
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housing, and higher education faces similar 
challenges. Inequality in institutions is often 
shaped by processes that determine who is in-
cluded and excluded, and how individuals are 
ranked within an organization. Administrative 
data on hiring pipelines, performance ratings, 
promotion decisions, and decisions about ter-
mination can provide valuable insights into the 
decisions made by gatekeepers at key sites re-
garding entry and exit from organizations, as 
well as important processes governing intra-
organizational inequality regimes. One useful 
feature of workplace administrative records is 
that they allow researchers to compare individ-
uals with others who have the same occupation 
working in the same establishment. Research 
making such comparisons suggests that much 
of the wage inequality observed across gender 
and race is created by sorting processes, as in-
dividuals doing the same work for the same em-
ployer receive largely similar pay (Petersen and 
Morgan 1995; Tomaskovic-Devey 1993).

Building on this insight, a long tradition of 
case studies uses administrative records from 
company human resource departments to un-
derstand inequality in these sorting processes. 
Trond Petersen and Ishak Saporta argue that in 
the current institutional context the opportu-
nity for firms to discriminate is greatest at the 
point of hire (as opposed to discrimination in 
promotion or termination practices) and show 
that hiring is where the largest differences be-
tween men and women are observed (2004). 
Roberto Fernandez and his collaborators use 
human resource data in a series of papers that 
provide important insights into race and gen-
der inequality in the hiring process; they show, 
for example, the importance of referrals (Fer-
nandez and Greenberg 2013) and the impor-
tance of supply-side adjustments to perceived 
demand-side constraints (Fernandez and Fried-
rich 2011; Fernandez and Campero 2017). Re-
cent work in this vein highlights the perhaps 
surprising egalitarian influence of an executive 
search firm (Fernandez-Mateo and Fernandez 
2016), and in the current double issue Fernan-
dez and Brian Rubineau use their extraordinary 
hiring data to provide novel analysis of network 
recruitment efforts and their impact on the 
gender-based glass ceiling in the biopharma 
industry (2019).

Beyond the labor market, administrative 
data from other sources also provide important 
insights into key sites for generating inequality. 
Research on NIH funding decisions, for exam-
ple, uses detailed records to document the ex-
istence of gender inequality in the NIH review 
process (Li 2012). Research examining the crim-
inal justice system uses administrative records 
from juvenile courts to estimate the effects of 
juvenile incarceration on later criminal justice 
and school outcomes (Aizer and Doyle 2015). 
One of the supposed keys to combating in-
equality and reaching life success is, of course, 
education. Although we know that dropping 
out of high school breeds failure and college 
graduation brings success, much less clear is 
the value of post–high school associate degrees, 
vocational diplomas, certificates, and partial 
college. In this double issue, ChangHwan Kim 
and Christopher Tamborini merge school ad-
ministrative data files with earnings files to 
examine the long-term earnings that accrue 
from these post–high school accomplishments 
(2019).

Janelle Downing and Tim Bruckner use 
housing foreclosure administrative records and 
birth records to highlight yet another source of 
inequality (2019). They show that housing fore-
closures (and presumably the stress they cause) 
contribute to premature births and increase in-
equality in birth outcomes across race and eth-
nic groups.

Administrative data also allow us to under-
stand small, often difficult to access, popula-
tions that are theoretically important. For ex-
ample, research using large administrative 
datasets has shown that millionaire tax flight 
does not occur at levels that are socially mean-
ingful (Young et al. 2016), and that top earners 
are increasing isolated from the rest of the pop-
ulation (Godechot 2013). Insofar as many large 
administrative datasets include information  
on the whole population, these data allow re-
searchers to examine relatively small and theo-
retically important groups (for example, those 
that are hard to capture in a probability sample 
without an explicit oversample) without com-
promising representativeness (Liebler, Bhas-
kar, and Porter 2016). From a local policy per-
spective, the ability to identify small groups of 
people is helpful because it allows policymak-
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ers to ensure that the policies they implement 
are having their intended effects for all stake-
holders, and to determine where adjustments 
to existing policies are needed (Howard et al. 
2019).

Understanding Individuals in  
Their Social Contexts
The importance of context is a truism in social 
science research. From network influences to 
cultural factors to questions about positional 
goods, contextual considerations play a pro-
found role in shaping an individual’s outcomes. 
Despite this, interventions and policies have 
historically operated from a baseline that pre-
supposes constant universal effects that oper-
ate at scale if implemented with fidelity (Dodge 
2011). The density of information in adminis-
trative data is useful in providing opportuni-
ties to examine important sources of hetero-
geneity (particularly contextual sources, but 
also individual-level factors), as well as provid-
ing opportunities to investigate policies and 
interventions at scale. Durham Connects, for 
example, takes advantage of administrative data 
by assigning all newborns in Durham born on 
even days to receive a nurse home visit (Dodge 
et al. 2014). This design allows for children to 
be followed in administrative records through-
out their lives in an ethical manner without the 
requirement of individual consent (because 
data can be de-identified before being analyzed 
but retain the essential characteristic of assign-
ment to intervention) without necessitating ad-
ditional data collection.

Further, thinking about changes to the so-
cial system more broadly (for example, moving 
bus stops to help mothers travel to local clinics) 
shifts research and policy discussions away 
from a methodological individualism that fo-
cuses on the effects of treatments on individu-
als, and toward considering how programs and 
policies affect social systems more broadly (see, 
for example, Denice and Gross 2016). These 
systems-level approaches are important for 
both science and policy, as they address an im-
portant shortcoming of much social science 
research. Research often asks what would hap-
pen if everything was held constant and only 
one consideration was changed. This can be in-
structive, but it fails to take into account the 

myriad of ways that people and their social 
worlds are interconnected. Analyses of how 
community-level policies and interventions 
shape not only individuals’ outcomes, but also 
society more generally, allow researchers to 
capture the complicated feedback loops and 
spillover effects that occur when interventions 
and policies operate at scale, providing insight 
into how policies might change society more 
broadly (Dodge 2009; Penner et al. 2015). Al-
though in theory such analyses are possible 
without using administrative data, in practice 
the existence of administrative records greatly 
facilitates them.

Research using administrative data can also 
provide a more complete account of certain as-
pects of context, including the government ser-
vices context. For example, Robert Goerge and 
Emily Wiegand examine the overlap in families’ 
access of government services across multiple 
agencies to show how some families are access-
ing many agencies whereas others seem to be 
underaccessing resources that might benefit 
them (2019). Goerge and Wiegand show that 
these differences vary across geographical loca-
tions within Illinois, suggesting that local prac-
tice might contribute to, and mitigate, any bi-
ases. Lanikque Howard and colleagues examine 
the relation between parents’ payment of child 
support and children’s involvement in the child 
welfare system (2019). Agustina Laurito and col-
leagues combine multiple administrative data-
sets to show how school climate and neighbor-
hood crime levels affect student achievement 
(2019).

Administrative data can also afford studies 
that are simply not plausible through original 
data collection. For example, it is difficult  
to imagine survey data tracking all of the  
classmates that a student had or all of the  
co-workers over an employee’s career, but  
educational administrative data and linked 
employer-employee datasets often include this 
information (Abowd, Haltiwanger, and Lane 
2004). Administrative records can thus provide 
information not only about an individual re-
search subject but also about the environment 
surrounding them. Christopher Candelaria ex-
ploits such data in education, where he disen-
tangles the long-term effects of a third-grade 
teacher, the medium-term effects of middle-
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school teachers, and the short-term effects of 
an eighth-grade teacher (2015).

Linking administrative data files across lev-
els also provides innovative opportunities to 
understand individual behavior in broader con-
text. Elizabeth Ananat and her colleagues, for 
example, link county-year-level administrative 
data about community-level job loss with indi-
vidual student educational administrative data 
files in order to discover the impact of local eco-
nomic downturns on student academic prog-
ress (2017). Further, as noted previously, admin-
istrative data allow for individuals to be placed 
in a multigenerational familial context. In pro-
viding dense coverage of populations, these 
data allow researchers to examine whether pol-
icies had spillover effects (either positive or 
negative) on those around the targeted popula-
tions, and to examine questions around how 
context moderates the effectiveness of treat-
ment. Heterogeneity in treatment effectiveness 
is important not only for contributing to sci-
entific understanding regarding the mecha-
nisms through which interventions work, but 
also because it has important implications for 
generalizability and scalability (Domina et al. 
2016).

An Iterative Policy Design, Implementation, 
and Evaluation Cycle
A common goal of scientific research is to im-
prove societal outcomes. Social scientists often 
seek to do this by evaluating and informing ex-
isting policies, and it is not uncommon to hear 
researchers bemoan the lack of policy respon-
siveness to research. Although obtaining access 
to administrative data can be time consuming 
in some contexts, a potential advantage of ad-
ministrative data analysis in many contexts is 
that the institution generating the data is also 
making and implementing the policies being 
evaluated, so that there is an audience that is 
positioned to make decisions about practice 
and policy based on researchers’ findings 
(Howard et al. 2019). This is particularly true in 
researcher-practitioner partnerships, where re-
searchers partner with organizations to help 
them use their administrative data in better 
ways to answer questions of interest to decision 
makers and stakeholders.

The research-policy link in social science is 

often conceptualized as one in which research 
informs or evaluates policies, but in research-
practitioner partnerships, policy implemen
tation and research can have a bidirectional 
synergistic relationship. These partnerships 
provide data researchers could not otherwise 
access. This unusual opportunity holds not 
only for companies’ human resource data, but 
also for educational data, where laws protect-
ing the privacy of student data allow data to 
be shared with organizations conducting re-
search on behalf of educational agencies to 
help improve instruction. Further, researchers 
not only have the opportunity to study impor-
tant policies in real-world settings but can of-
ten inform the implementation process. This 
relationship not only allows for policies that 
draw on researchers’ expertise, but can also 
lead to opportunities for better research be-
cause researchers can help implement policies 
in ways that facilitate high-quality evaluations 
(such as introducing lottery-based assign-
ments for oversubscribed programs or thresh-
olds in assignment scores that enable regres-
sion discontinuity-based designs). In contexts 
that facilitate the timely incorporation of feed-
back, data collected can be used to inform 
Bayesian adaptive designs to help improve in-
terventions in real time (Finucane, Martinez, 
and Cody 2017).

By bringing researchers into the policymak-
ing process, rigorous research becomes part of 
the iterative process of policy implementation 
and adjustment and the policy adjustments 
made in implementation are better captured 
by research (Howard et al. 2019). This approach 
can provide both better policy and better re-
search and serves as a model for how to accu-
mulate and incorporate knowledge beyond 
simply conducting a series of single-policy eval-
uations. Although shortening the feedback 
loop among implementation, research, and re-
design is likely to be positive overall, one chal-
lenge of this linkage is that long-term outcomes 
by definition cannot be observed quickly, and 
many policies—particularly those aimed at im-
plementing organizational changes—have ef-
fects that take time to emerge or vary across 
different stages of the implementation cycle 
(Mills and Wolf 2017; Sun, Penner, and Loeb 
2017).
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E xpanding Administr ative  
Data Insights
Existing administrative data have allowed re-
searchers to address a variety of important 
questions, and in many contexts, administrative 
data provide the best opportunities to answer 
important policy questions (Austin, Wadding-
ton, and Berends 2019). Current infrastructure, 
however, constrains research and limits the 
ability to answer questions that are important 
for science and policy. In the section that fol-
lows, we highlight important frontiers for ad-
ministrative data research, highlighting note-
worthy exemplars of work in these areas. We 
frame the points as strengths, but they could 
also be conceptualized as ways to address the 
potential weaknesses of administrative data.

Combining Datasets Across Sources
Although current administrative data research 
focuses on contemporary data sources, there is 
a long tradition of using administrative records 
in archival and historical research (see, for ex-
ample, Kessler-Harris 1982; Wilde 2004). Re-
search using administrative data has much in 
common with history and archeology, insofar 
as it observes the tracks that individuals leave 
as they move through society and draws lessons 
from these glimpses into their lives. A key dif-
ference is that when records outlast people, 
opportunities for supplementing and triangu-
lation through interviews, surveys, or ethnog-
raphy decline, leaving scientists to reconstruct 
meaning from the traces people have left be-
hind. Although administrative data researchers 
using contemporary data draw conclusions 
from the traces left behind in current records 
in a similar manner, research using contempo-
rary records has the potential to incorporate 
information directly from individuals through 
surveys and observations to supplement the 
data in administrative records.

Given their origin in a particular institu-
tional context, administrative records are typi-
cally fragmented, and these data are often not 
linked to other data that would be useful for 
research and policy. Hospitals, for example, 
collect detailed information about patients’ 
health, schools regularly collect information 
about student development, and employers of-
ten keep records not only about the perfor-

mance of employees, but also about applicants 
who were ultimately not offered positions. Al-
though various combinations of these data can 
provide important insights, they are typically 
compartmentalized. Likewise, given their ori-
gin, administrative records often lack certain 
kinds of information that are less likely to be 
collected in these records. For example, infor-
mation about attitudes, affinities, and motives 
are not often collected in administrative re-
cords. Combining administrative data with re-
cords from other sources—either by linking 
administrative records across sources or by 
making administrative records available to be 
linked to data collected via other means—is 
thus central to building administrative data in-
frastructure.

Linking Administrative Data  
Records Across Domains
By virtue of how they come into existence, ad-
ministrative data are typically focused on one 
facet of an individual’s life, and data and in-
sights are often siloed. Given that the potential 
for insight grows exponentially as data are inte-
grated, combining administrative data across 
domains is of vital importance, and enables re-
searchers to trace connections between settings 
like schools, criminal justice institutions, health 
organizations, and employers, and see how in-
equalities compound across these domains. Our 
introduction describing Durham Connects 
highlights the power of these insights for un-
derstanding the needs of families across diverse 
domains, and others likewise underscore the 
utility of linking administrative records across 
domains to understand the challenges facing 
families in poverty (Goerge and Wiegand 2019). 
Research linking data across domains docu-
ments how inequality in one domain shapes 
outcomes in others, highlighting, for example, 
the health consequences of foreclosure (Down-
ing and Bruckner 2019) and how air pollution 
shapes mortality risk (Di et al. 2017). Other re-
search in this vein allows us to understand the 
broad effects of policies, showing how lead 
abatement efforts lower children’s blood lead 
levels and improve student achievement (Aizer, 
Currie et al. 2016), and how Superfund site 
cleanup improves children’s later educational 
outcomes (Persico, Figlio, and Roth 2016).
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Beyond helping us understand disadvantage 
better at any given point in time, linking data 
across domains can also open opportunities to 
follow individuals as they move through differ-
ent institutional settings. Administrative re-
cords from birth, education, criminal justice, 
labor market, and mortality often capture dif-
ferent points in an individual’s life; combining 
data across these stages allows us to under-
stand how inequalities unfold over the arc of 
an individual’s life. For example, research link-
ing educational records with IRS records high-
lights the long-term income benefits associated 
with high-quality teachers (Chetty, Friedman, 
and Rockoff 2014a, 2014b) as well as the link 
between college major choices and later life in-
come (Kim and Tamborini 2019). Similarly, re-
search on the school-to-prison pipeline in Texas 
links education and justice records to trace the 
juvenile justice involvement of students sus-
pended from school (Fabelo et al. 2011).

Much of the attention in administrative data 
infrastructure has focused on large-scale 
population-level data. However, as noted ear-
lier, one of the potential advantages of using 
administrative data is that they provide infor-
mation about social processes that are other-
wise very difficult to study (such as the hiring 
pipeline). Research using administrative re-
cords to study otherwise inaccessible processes 
typically does not focus on linking across do-
mains to the same degree as population-level 
administrative data research, presumably be-
cause of the underlying logic of these projects, 
which focuses primarily on isolating a hard-to-
identify set of processes. Further, the unique 
relationship between data owners (often private 
companies) and researchers, and the difficulty 
in linking with public administrative sources 
(for example, the Census Bureau must avoid 
doing research that would favor one company 
over another) make linkage particularly chal-
lenging. That said, linking administrative re-
cords from these contexts with other adminis-
trative records could provide important insights 
and would appear to be an important frontier 
for administrative records research. For exam-
ple, such data could help us understand how 
graduates from job search and other training 
programs fare at different stages in the hiring 
process. To date, we are aware of only one proj-

ect that has linked human resource records 
with other individual-level data: linking human 
resource data on the hiring pipeline at a school 
district with data at the Census Bureau (Brum-
met and Penner 2017). Among other things, 
such data linkages provide opportunities for 
understanding the labor market implications 
of unsuccessful applications. We suspect that 
as the importance of evidence-based practices 
grows—both generally and in the context of se-
curing foundation funding—opportunities for 
linking data from local organizations with im-
portant domain-specific information will con-
tinue to increase.

Combining Survey Data with  
Existing Administrative Records
The narrow specificity of some administrative 
data files often limits the range of scientific re-
search questions that analyses drawing solely 
on that file can examine. Although this has the 
benefit of focusing researchers’ attention on the 
measures salient to practitioners and policy
makers, researchers often supplement admin-
istrative records with other information. For 
example, by linking administrative records with 
surveys measuring constructs of interest, re-
searchers have examined teacher effects on mo-
tivation (Ruzek et al. 2015), shown how school 
climate can mitigate the academic effects of 
neighborhood violence (Laurito et al. 2019), and 
demonstrated how a manager’s human re-
source practices moderate the relation between 
manager gender and gender wage inequality 
among workers (Abendroth et al. 2017). Future 
research in this vein linking implicit bias mea-
sures with hiring managers’ real-world deci-
sions from human resource data would also 
help us greatly expand our understanding of 
how organizational context and policies might 
moderate the effects of these biases. Likewise, 
researchers who have information on particular 
individuals often supplement that information 
with administrative records. A number of stud-
ies, for example, have used administrative data 
to examine the long-term outcomes associated 
with interventions, linking researchers’ infor-
mation about who received the treatment with 
administrative records (Chetty et al. 2011; Hol-
bein 2017).

Elsewhere in this double issue, David Grusky, 
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Michael Hout, Timothy Smeeding, and Mat-
thew Snipp highlight an additional benefit of 
combining survey and administrative data, not-
ing that a common data infrastructure would 
allow surveys to be overlaid on top of adminis-
trative data and alleviate respondent burden 
(2019). This would enhance what is possible us-
ing either the survey or the administrative data 
independently.

Qualitative Research with  
Administrative Data
Although much of the research using adminis-
trative data uses quantitative information, ad-
ministrative records also contain vast amounts 
of qualitative information. Archival research 
using administrative records provides a strong 
indication of the considerable value of qualita-
tive work using administrative records. Al-
though qualitative social science research us-
ing contemporary administrative records is 
also just beginning to realize its potential, sev-
eral examples evince the promise of such ap-
proaches. Recent qualitative research in medi-
cine, for example, highlights gender differences 
in the feedback that medical school residents 
receive (Mueller et al. 2017), and research on 
online dating profiles underscores how racial 
boundaries are reinforced not just by racial ho-
mogamy, but also by those looking to date 
across racial lines (Rafalow, Feliciano, and Rob-
nett 2017).

In many administrative contexts, given the 
scale of textual data, advances in machine cod-
ing offer a promising approach to turning rich 
qualitative data into quantitative data. In this 
double issue, Emily Penner and her colleagues 
provide one example of this approach, showcas-
ing how essays submitted as part of teacher ap-
plications are correlated with a variety of policy-
relevant considerations (2019). The promise of 
such approaches in researcher-practitioner 
partnerships is difficult to overstate, because 
when these organizations begin to leverage 
their data in the ways that large tech firms do, 
there would appear to be substantial benefits 
for both policy and science. With text mining 
becoming increasingly sophisticated and com-
mon, and the growth of software to aid in the 
transcription, storage, coding and sorting pro-
cesses in qualitative research, the distinction 

between quantitative and qualitative research 
is one that could quickly fade in administrative 
data research.

Technical, Legal, Ethical, and 
Percep tual Challenges
In this last section, we highlight a few current 
challenges specific to working with administra-
tive data. Many are extensions of challenges 
that exist in social science more broadly around 
balancing the privacy of research participants 
with making data widely accessible to lower the 
barriers to conducting research. In this respect, 
we see parallels between current efforts to de-
mocratize access to administrative records (see, 
for example, Grusky et al. 2019) and the advent 
of the General Social Survey, which made na-
tionally representative survey data widely avail-
able to the scientific community. Prior to the 
General Social Survey, social scientists col-
lected their own surveys and typically did not 
provide data access to outside researchers, so 
that access to survey data was typically re-
stricted to prominent scholars and their stu-
dents. More recently, calls for greater transpar-
ency and reproducibility have underscored the 
value of open science in experimental fields 
(see, for example, Ioannidis 2005; Open Science 
Collaboration 2015). Against this broader back-
drop, thinking about what open science looks 
like in the context of administrative data re-
search is critical.

Aggregation of individual data into group 
scores provides a partial solution to the chal-
lenge of privacy in many contexts. This double 
issue includes two studies that use aggregated 
data files. Brittany Murray and colleagues re-
port the positive relation between strong 
parent-teacher associations and growth in stu-
dent achievement (2019). Portia Miller, Eliza-
beth Votruba-Drzal, and Rebekah Coley find 
that community-level resources explain varia-
tion in student achievement (2019).

However, aggregated data cannot answer all 
questions, and in many cases answering re-
search and policy questions requires individual-
level data. To facilitate sharing of individual-
level data, it is likely important to establish 
incentives for administrative data linking ef-
forts so that more scholars contribute to this 
public good. One challenge here is that, due to 
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the sensitivity of many administrative datasets, 
access is highly regulated, and it becomes pro-
hibitively difficult and time consuming to nav-
igate the multiple processes required to obtain 
access to data across different contexts. There 
are two broad models for addressing these chal-
lenges in international comparative research: 
the Comparative Organizational Inequality 
Network, which brings together researchers 
with access to the relevant data in different con-
texts around a set of common analyses that 
each researcher conducts on data from their 
home country; and the Luxembourg Income 
Study, which creates a largely harmonized set 
of data from across countries (currently non-
administrative survey data) and allows re-
searchers to submit code to run on datasets 
from different countries without accessing the 
original data. Given their different costs and 
benefits, we suspect that both models have im-
portant roles to play in comparative research.

More broadly, the challenges in working 
with administrative data can be broken down 
into technical, legal, ethical, and perceptual 
challenges. We review each in turn.

Technical Challenges
Important technical challenges remain to con-
structing administrative data infrastructure. 
For example, address-based matches are diffi-
cult to implement in contexts that lack a well-
defined address system (see, for example, 
Wynn, Reyes, and Caldwell 2011). Likewise, for 
computationally intensive analyses (for exam-
ple, some social network analyses) it is cur-
rently not practical to conduct analyses that 
make use of the density of information avail-
able at the population level. These and other 
questions notwithstanding, in our estimation 
the largest challenges to administrative data are 
not technical per se but instead technical con-
straints imposed in response to legal or percep-
tual considerations.

For example, it is not clear that there is a 
strong rationale for why researchers need to be 
in Texas to analyze data from the state of Texas 
(except that it may be easier to arrest a misuser 
within state), or that data from Georgia should 
be allowed to be used on projects only with a 
collaborator from a university located in Geor-
gia. Nevertheless, such arrangements remain 

relatively common. Although they are not in-
surmountable, they do create nontrivial barri-
ers to access and hinder the democratization 
that researchers generally support in science. 
That said, given the level of trust required for 
companies to allow researchers to analyze key 
intellectual property (Fernandez-Mateo and 
Fernandez 2016) or for countries to allow out-
side researchers access to tax data (King et al. 
2017), some restrictions to access beyond those 
governing survey data are warranted. These bar-
riers highlight the point that the most impor-
tant challenge to successful administrative data 
scholarship is not the technical nature of data 
storage or security, but rather, the human and 
institutional relationships that must be devel-
oped and maintained. The relational nature of 
data access in many cases—such as in long-
term researcher-practitioner partnerships—
does result in important constraints that are in 
tension with norms around data-sharing and 
open science.

One important challenge surrounding ad-
ministrative data is the lack of consistency re-
garding which data are collected and how they 
are collected. Although national surveys typi-
cally use standardized measures and best prac-
tices for assessing various constructs, informa-
tion contained in administrative data can be 
highly variable in terms of coverage and quality. 
One advantage of working in close partnership 
with the organizations generating administra-
tive data is that they typically have a deep un-
derstanding of how the data are generated and 
areas where information may be inaccurate or 
have limited coverage, and can often adjust 
practices to generate data that are of mutual 
interest. Working closely with partners on the 
ground can also help avoid misattributing 
causal relations. As with most survey data, ad-
ministrative data sources require that findings 
be disseminated only as aggregate statistics in 
order to protect privacy. As far as we are aware, 
very few cases of researchers infringing on the 
privacy of individuals using administrative re-
cords have been documented. At this point, 
then, the technical challenges involved in 
building data infrastructure are largely sur-
mountable, and the larger remaining question 
is whether political will is strong enough to 
move forward.
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Legal Challenges
Currently, legal constraints affecting adminis-
trative data infrastructure focus on balancing 
the privacy of individuals whose data are con-
tained in the administrative records with the 
ability of institutions to find answers to their 
pressing policy questions, which in many cases 
will enable them to serve better those who are 
represented in their data. Allowing access to 
outside researchers working on behalf of the 
organization can greatly enhance the research 
capacity of institutions that generate adminis-
trative data and provide expertise in areas that 
might be otherwise difficult to obtain. In this 
context, analyses of administrative data should 
address questions of the data owner, presum-
ably in service of either those represented in 
the data or the broader public. By contrast, sci-
entists argue that science benefits from wide-
spread, democratic access, and that this access 
can yield new insights that might be broadly 
beneficial to society, the institutions generating 
the data, and their stakeholders, even if these 
benefits might not have been anticipated. Al-
though making administrative data more 
widely available is likely generally beneficial, it 
is currently difficult to know how to assess and 
weigh the benefits from broad access.

Many forms of administrative data are le-
gally protected in ways that limit access. Under 
the Family Educational Rights and Privacy Act, 
identifiable educational data in the United 
States can only be shared with researchers in a 
limited number of contexts, including cases 
where the studies will help the schools improve 
instruction. Similar challenges apply to health 
information and Health Insurance Portability 
and Accountability Act regulations. The lack of 
a well-established administrative data infra-
structure means that lawmakers often do not 
consider the impact of legislation on adminis-
trative records. For example, out of concerns 
regarding administrative records being used for 
enforcement purposes, California lawmakers 
sought to enact laws prohibiting data-sharing 
and initially did not recognize the limitations 
this would create for researchers and adminis-
trative data infrastructure. Presumably a more 
robust and salient administrative data infra-
structure will help in avoiding such issues in 
the future.

In many ways, legal constraints are a ques-
tion of political will. On this point, the biparti-
san support for administrative data represented 
by the Murray-Ryan commission and the Foun-
dations for Evidence-Based Policymaking Act 
is encouraging. One might imagine, for exam-
ple, that evidence-based policies around educa-
tion and workforce training programs might 
benefit from administrative records from 
schools, even if the resulting study might not 
help each school improve instruction. Although 
individual lawmakers may differ on policy pri-
orities, it is encouraging that they agree on the 
need for better data and analysis to inform 
them.

Ethical Challenges
Beyond strictly legal questions, there are ethi-
cal questions as well. Typically, potential re-
search participants have the choice to opt out 
of a study. But this is not possible in most re-
search that uses administrative records. Al-
though consideration of informed consent is 
routine when it comes to whether a partici-
pant’s data are used in traditional research de-
signs, administrative records research is often 
considered to be nonhuman subjects research. 
To be clear, questions around individuals’ 
rights vis-à-vis their data are a feature of admin-
istrative data more generally and not particular 
to research. This is apparent when one consid-
ers medical records. In approximately half of 
the states in the United States, physicians or 
hospitals own patients’ records, and only in 
New Hampshire do these data belong to pa-
tients (in the remaining states data ownership 
is not clearly defined). It seems unlikely that 
patients would take issue with research analyz-
ing these records for patterns that might help 
save their life. Likewise, it seems probable that 
most people would not object to their records 
being analyzed for research that might help 
save the lives of others. Nevertheless, because 
this research is often not considered to involve 
human subjects, and these data (outside New 
Hampshire) do not belong to the individual, it 
is unclear what rights patients should have to 
restrict the use of their data in administrative 
records research.

Historically, the argument has been that the 
primary potential harm in this research is that 
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of disclosure, or harm to the individual due to 
a breach of privacy. Some legal scholars suggest 
that this individualistic perspective may be 
problematic. In a high-profile example, the 
Havasupai sued Arizona State University for us-
ing existing blood samples in ways not covered 
by agreements. In discussing this case, Kath
erine Drabiak-Syed notes that our current legal 
system is ill equipped to consider issues beyond 
an individualistic framework, so that harm to 
a collective group may not be recognized (2010). 
These questions are perhaps especially salient 
in the context of Native Americans, where is-
sues over the right to opt out are laden with 
colonial legacies of ignoring indigenous per-
spectives and also raise questions of tribal sov-
ereignty. These concerns are likely heightened 
where blood (or other physical samples) are in-
volved, where research focuses on historically 
marginalized populations, or when researchers 
are partnering with data-collecting organiza-
tions. The concerns are perhaps somewhat at-
tenuated when looking at historical data (for 
example, the Dutch Hunger Winter), but the 
larger point remains relevant for administrative 
records research.

More broadly, the issue could be conceptu-
alized as whether individuals should have the 
right to ensure that their data are not used in 
systems against their wishes. One might imag-
ine, for example, critics of structural racism not 
wanting their data to be used by companies that 
might perpetuate racial differences in home-
ownership through credit scores. But it is dif-
ficult not to be complicit when almost everyone 
is part of the administrative data ecosystem 
that creates and reproduces these inequalities. 
This is a feature of our societal data infrastruc-
ture and is not specific to research using this 
infrastructure. Nonetheless, administrative 
data researchers should be cognizant of these 
issues, particularly in contexts like researcher-
practitioner partnerships where they might in-
fluence the kinds of data collected, and where 
the research being conducted might be used to 
justify or rationalize practices that may other-
wise be seen as problematic.

Perceptual Challenges
Perceptual challenges relevant to administra-
tive data research can be divided into those 

within the academy and those in the public do-
main. Within the academy, in many social sci-
ence disciplines there is a bias against work 
that is viewed as overly applied. The term eval-
uation research for example, is sometimes used 
pejoratively in contrast with pure science, im-
plying that scientific work is somehow contam-
inated by being useful to society. We argue that 
whatever the origins of this bias, it is a distinc-
tion that has outlived its usefulness, and that 
supporting human flourishing—both through 
better understanding the social world in the 
broadest and most abstract sense, as well as 
through understanding the implications of the 
concrete choices that we as a society make—
ought to be one of the aims of science. The de-
gree to which these biases are held in any given 
scientific field varies, suggesting that social sci-
ence disciplines can learn much from those 
more engaged in policy. These disciplinary bi-
ases are perhaps a space that academics are well 
positioned to change. Although these norms 
may be deeply entrenched, they are nonetheless 
created and maintained by academics, suggest-
ing that we as a community can change them 
by changing our hiring criteria, tenure and pro-
motion letters, award nominations, and gradu-
ate training. We suspect that these perceptual 
challenges within the academy are decreasing, 
in part because administrative data allow re-
searchers to address questions that are not only 
important for real-world applications, but also 
make fundamental contributions to discipline-
specific and transdisciplinary research goals. 
We believe the proliferation of administrative 
data research suggests that over the long term, 
perceptual issues within the academy are likely 
to become less pronounced.

Beyond the academy, public skepticism 
about the limits of confidentiality and data pro-
tection threaten public support for the use of 
administrative data. Recent hacking events and 
misuse of large private data files at Facebook 
and Cambridge Analytica have shaken public 
faith in keepers of supposedly private data. The 
threat goes beyond misuse to include possible 
political obstruction by groups such as ALEC 
(American Legislative Exchange Council), 
which has taken the position that all govern-
mental action should be minimal. The possi-
bilities of misuse by insiders, hacking by out-
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siders, and opposition by politics will always be 
present, but we believe the marginal extra risk 
imposed by bringing researchers into this circle 
is very low. Researchers are required to be 
trained and credentialed in the use of sensitive 
data files, and universities tend to implement 
cutting-edge technologies in data security. Be-
cause of these threats and the public’s vigi-
lance, however, researchers would be wise to 
understand the treasure that they behold and 
to be extremely careful in their use of adminis-
trative data files. 

At the same time that the public is skeptical, 
bipartisan support is also strong for adminis-
trative data science to improve our capacity  
to maximize the potential of our human re-
sources. Data-sharing can be difficult in con-
texts marked by suspicion and mistrust, and 
larger conversations around privacy remain im-
portant. Legal protections governing adminis-
trative data use thus play central perceptual and 
scientific roles, as well as being important for 
ethical reasons (Anderson and Seltzer 2007). We 
believe that it is incumbent on scientists to help 
make the case for administrative data research 
by ensuring that the public benefits from the 
use of their data. Although in some cases this 
might mean working closely with policymakers 
and practitioners generating and using the 
data, press coverage of novel findings using en-
gaging data visualizations that reach the public 
more broadly also play an important role in 
highlighting the utility of these data to the 
broader public. Wide dissemination of research 
findings not only helps inform public discourse 
around important social questions, but also 
plays an educational role by engaging people’s 
curiosity and helping them understand how the 
social world works.

Conclusion
As a society, we have the data and expertise to 
address questions that are vital to our commu-
nal life, but we currently do not have the infra-
structure to bring data from disparate sources 
together and provide access to researchers with 
high-impact projects. U.S. administrative data 
infrastructure has lagged behind that of its 
peers, leading to policies that are not as well 
tuned as they might be, and in many cases lead-
ing American social scientists to work with bet-

ter data from other countries. Important policy-
relevant scientific questions go unanswered, 
and scholars and policymakers are left to infer 
how things might work in the United States 
based on evidence from elsewhere. The lack of 
data infrastructure has human costs for our 
students, patients, and their families; has pe-
cuniary costs for taxpayers; and puts American 
science at a disadvantage. Recent efforts to cre-
ate administrative data infrastructure have 
great promise to rectify the situation, making 
it an exciting time to be an administrative data 
researcher.

One final word of caution is perhaps in or-
der: in America, the logic of competition drives 
many of our collective efforts. When building 
infrastructure, however, coordination is impor-
tant. To use a metaphor from physical infra-
structure, having five sets of highway systems 
that do not connect with each other is consid-
erably less useful than having a single, well-
planned system. We have an opportunity to cre-
ate world-class data infrastructure that will 
enable policymakers to make better policies, 
scientists to understand society better, teachers 
to instruct students better, and physicians to 
treat patients better. In moving forward, coor-
dinating efforts to ensure that we build the best 
data infrastructure possible, and that our data 
can benefit the public as much as possible, is 
paramount.
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One school choice option for families is provid-
ing them with scholarships, or vouchers, to give 
parents the opportunity to send their children 
to the school of their choice. Using public funds 
otherwise spent on a student’s public school 
education by the district or state, vouchers are 
allocated to families who use them to make par-
tial or full tuition payments at private schools. 
The number of voucher bills that states have 
passed and the number of states introducing 
voucher bills increased dramatically in the last 
few years (Berends 2018). The number of stu-
dents participating in voucher programs across 
the nation also increased significantly in the 
last decade, although the approximately 182,700 
students receiving vouchers remains a small 
fraction of the total number of U.S. students 
(for a description of ongoing voucher programs, 
see EdChoice 2018). The Indiana Choice Schol-
arship Program (ICSP), authorized in 2011, pro-
vides vouchers to more than thirty-five thou-
sand of these students—serving more than 20 
percent of all voucher students nationwide, but 
only about 3 percent of the 1,139,822 K–12 stu-
dents in Indiana (Indiana Department of Edu-
cation 2018).

As vouchers have become more prominent 
as a form of school choice, they have been 
highly contested and debated in educational 
policy, the media, and research communities. 
Dating back to studies of the first voucher pro-
gram in Milwaukee in the 1990s, researchers 
have used administrative data to evaluate the 
effects of vouchers on student outcomes, and 
although these analyses been central to our un-
derstanding of voucher effects, findings have 
been mixed (see Berends, Cannata, and Gold-
ring 2011). Although policymakers expected 
that evaluation of the Milwaukee program and 
subsequent voucher programs in other locales 
would settle disputes about the effects of vouch-
ers on student outcomes, the research findings 
instead have been nuanced and mixed with 
some positive, some negative, and some null 
effects on student academic achievement out-
comes (for reviews, see Austin and Berends 
2018; Epple, Romano, and Urquiola 2017; Sha-
keel, Anderson, and Wolf 2016; Zimmer and Bet-
tinger 2015).

The use of Indiana Department of Education 

(IDOE) administrative data—in particular, de-
identified longitudinal student records linked 
to the schools students attended—has been 
central to the evaluation of voucher program 
effectiveness. Because the administrative data 
are comprehensive in that they include annual 
scores on the same accountability test for the 
population of students in both public and pri-
vate schools in Indiana, these data allow us to 
use rigorous nonexperimental methods to assess 
the impact of the ICSP on student outcomes. 
Through a data-sharing agreement with IDOE 
established within a researcher-practitioner 
partnership, we have access to longitudinal in-
formation on students’ test scores before and 
after moving to a new school using a voucher. 
Recently, we found that students who use an 
Indiana Choice Scholarship to move from a 
public to a private school do worse, on average, 
on math tests in their new private school than 
they did in their prior public school and about 
the same on English language arts (ELA) tests 
(Waddington and Berends 2018).

Administrative data, which include records 
for the full population of Indiana students, also 
enable us to evaluate one potential explanation 
for this negative outcome—the disruption of 
transitioning to a new school (Grigg 2012; Lan-
genkamp 2010, 2011; Schwartz, Stiefel, and 
Cordes 2017; Xu, Hannaway, and D’Souza 2009). 
In addition, because we also collected qualita-
tive interview data from principals, teachers, 
parents, and students from thirteen private 
schools in Indiana, we were able to identify the 
intended and unintended pathways that fami-
lies took to enter the ICSP program (Austin 
2019). Understanding the ICSP pathways other 
than the initial one where students switched 
from a public to a private school with a voucher 
is critical for assessing the ICSP because of the 
substantial numbers of students who take 
these additional pathways and the potential for 
heterogeneous effects of vouchers by pathway.

The administrative data are analyzed in the 
context of a researcher-practitioner partnership 
between the University of Notre Dame’s Center 
for Research on Educational Opportunity and 
IDOE. Spanning several administrations, the 
partnership’s mission is to conduct indepen-
dent, rigorous research to inform educational 
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policy and decision making in Indiana (Berends 
and Austin 2017). Thus, analyses of IDOE ad-
ministrative records are done in such a way to 
inform decision making at the state, district, 
and school levels.

Grow th and Evolution of the ICSP
Compared with other statewide programs in 
Ohio (Figlio and Karbownik 2016) and Louisi-
ana (Abdulkadiroglu, Pathak, and Walters 2018; 
Mills and Wolf 2017), the Indiana voucher pro-
gram is unique. First, important changes oc-
curred over time in Indiana’s voucher program, 
opening access to more families. In 2011, when 
the program began, students needed to attend 
a public school before using a voucher to attend 
a private school.1 In 2013, the criteria for eligi-
bility expanded to include kindergarten stu-
dents, siblings of voucher students, special ed-
ucation students, and those located in the 
attendance zones of failing public schools; in 
addition, no cap was set on the number of eli-
gible Indiana students who can receive a Choice 
Scholarship. With these additional pathways, 
in the 2017–2018 school year, 57 percent of stu-
dents receiving a voucher have never attended 
a public school (Indiana Department of Educa-
tion 2018). Moreover, compared with the 3,911 
students participating when the voucher pro-
gram began in 2011–2012, 35,458 students par-
ticipated in 2017–2018, attending 318 private 
schools (Indiana Department of Education 
2018).

Second, the administrative data on students, 
teachers, and schools in Indiana allow us to 
longitudinally track students over time with the 
same outcomes whether they are attending a 
public or a private school. Unlike other state 
administrative data used to analyze the effects 
of statewide voucher programs that only admin-
ister tests to students receiving a voucher (Lou-
isiana, Ohio, and Washington, D.C.), the Indi-
ana data include scores on the same tests for 
not only voucher students but also other stu-
dents in public and private schools. Such com-
prehensiveness enables us to produce more 

precise estimates of students’ achievement as 
they move into and out of the ICSP and between 
public and private schools than would be pos-
sible without comprehensive achievement data 
on the population of Indiana test takers. Our 
data also differ from the data used in many ar-
ticles in this issue: because all students are re-
quired by law to take the state standardized 
test, our data are comprehensive. The data also 
come from a single state agency. As a result, we 
do not have to merge data from multiple 
sources or address concerns about selection 
into the dataset itself.

Third, recent quasi-experimental findings of 
negative effects on students across voucher pro-
grams in Indiana, Ohio, Washington, D.C., and 
New Orleans have received a great deal of atten-
tion. For example, in Indiana, Joseph Wadding-
ton and Mark Berends find no change in ELA 
performance but significant losses in math per-
formance in students’ first two years after 
switching to a private school, which persisted 
for students through four years of participation 
in the program (2018). In Ohio, David Figlio and 
Krzysztof Karbownik find significant negative 
effects on students’ math and reading scores 
following a move into a voucher school (2016). 
Atila Abdulkadiroglu, Parag Pathak, and Chris-
topher Walters find significant negative effects 
on Louisiana students’ math and reading per-
formance in their first year after transitioning 
from a public to a private school in the Louisi-
ana Scholarship Program (2018). Jonathan Mills 
and Patrick Wolf find that by their second year 
in a private school, Louisiana voucher recipi-
ents no longer had worse outcomes than their 
public school peers in reading, but that nega-
tive effects in math performance persisted 
(2017).

These studies provided only black-box esti-
mates of the effects of the voucher programs 
across all students; to better understand these 
findings, additional research is needed that 
seeks to identify potential mechanisms and 
heterogeneous effects for different groups of 
students. This article takes that next step by 

1. An additional pathway by which students could qualify for the voucher program during the 2011–2012 school 
year was by having previously received a corporate tax-credit scholarship through a scholarship granting orga-
nization (SGO). Most students receiving vouchers through the SGO scholarship pathway were previously en-
rolled in private schools and may not have spent any time in a public school.
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disaggregating students according to the path-
way by which they came to receive a voucher.

Liter ature Review
Most studies of student transitions from public 
to private voucher schools evaluate overall 
voucher program effectiveness but do not con-
textualize students’ transitions into a voucher 
school as a special case of school transitions 
more generally (Abdulkadiroglu, Pathak, and 
Walters 2018; Figlio and Karbownik 2016; Mills 
and Wolf 2017; Waddington and Berends 2018). 
School choice expands the number and type of 
schools in which students can choose to enroll. 
An expanded choice set of schools, along with 
the financial support provided by school 
voucher programs, may create incentives to 
move between schools and potentially increase 
the prevalence of school transfers as students 
move into schools that previously were not fi-
nancially available to them (Lareau and Goyette 
2014; Schwartz, Stiefel, and Cordes 2017).

Research on the effects of school transitions 
on student outcomes often finds that transi-
tioning to a new school is associated with a de-
crease in student test performance, especially 
in the short term (Grigg 2012; Langenkamp 
2010, 2011; Hanushek, Kain, and Rivkin 2004; 
Mehana and Reynolds 2004; Schwartz, Stiefel, 
and Cordes 2017; Xu, Hannaway, and D’Souza 
2009). To better isolate the true effect of voucher 
programs on student outcomes, it is important 
to consider the school transitions that occur as 
part of a voucher program within the larger con-
text of transitions between schools. Consider-
ing the impact on student achievement of mak-
ing any school transition provides valuable 
insight into the potential consequences of tran-
sitions that take place in the context of a school 
voucher program. This study examines the ex-
tent to which the changes in student perfor-
mance attributed to voucher programs in the 
studies cited may be intertwined with changes 
related to transitioning between any two 
schools, independent of voucher receipt.

Transitions. Students make transitions be-
tween schools for both structural reasons, such 
as transitioning from elementary to middle 
school, and nonstructural ones, such as resi-
dential moves or academic or social struggles 
(Benner 2011). Nationally, limited data on stu-

dent transitions show that transitions are most 
common among elementary school students 
and least common among high school students: 
in 2000, NAEP data showed that 35 percent of 
fourth-grade students, 21 percent of eighth-
grade students, and 10 percent of twelfth-grade 
students had changed schools at least once in 
the past two years (Anderson 2017; Rumberger 
2015). Among the kindergarten cohort of 1998, 
only 34 percent of students remained in the 
same school from kindergarten to fifth grade; 
42 percent made one change; and 24 percent 
made two or more changes (Rumberger 2015).

Generally, research has suggested that tran-
sitions have a negative effect on student out-
comes, especially in the first year following a 
move (Schwartz, Stiefel, and Cordes 2017). How-
ever, “strategic moves” between schools are as-
sociated with better outcomes than “reactive 
moves” (Rumberger 2015; Xu, Hannaway, and 
D’Souza 2009). It is difficult to disentangle the 
effects of any transition between schools from 
the effects of voucher school attendance, given 
the central role that the transition from public 
to private school plays in the estimation of 
voucher program effects (Waddington and 
Berends 2018). This article provides an initial 
step in disentangling the influence of these dif-
ferent types of transitions on students’ aca-
demic achievement.

Structural and nonstructural transitions at dif-
ferent grade levels. Research on transitions does 
not always distinguish between structural and 
nonstructural transitions; when it does, it tends 
to focus on structural transitions—from middle 
school to high school or, to a lesser extent, from 
elementary school to middle school (Benner 
2011; Langenkamp 2009, 2010, 2011; Langen-
kamp and Carbonaro 2018; Schiller 1999). How-
ever, recent causal research using New York City 
school administrative data that does distin-
guish between structural and nonstructural 
transitions finds different patterns by transi-
tion type: structural transitions have a signifi-
cant negative short-term effect on ELA perfor-
mance and significant negative medium-term 
effects on both ELA and math performance. In 
contrast, students who make nonstructural 
transitions show a significant positive increase 
in ELA performance (Schwartz, Stiefel, and 
Cordes 2017).
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Some researchers have hypothesized that 
age at transition is an important factor in how 
successfully students navigate a transition (Ec-
cles, Lord, and Midgley 1991). For example, for 
elementary school students, school transitions 
are associated with lower achievement and a 
higher likelihood of grade retention (Alexander, 
Entwisle, and Dauber 1996; Gruman et al. 2008). 
Some of these associations disappeared once 
family background characteristics were in-
cluded, consistent with research showing that 
students who experience instability in other ar-
eas of their lives—family instability, residential 
moves—both are more likely to make school 
transitions and may be particularly vulnerable 
to negative effects of school transitions (Lan-
genkamp 2010, 2011). Other research suggests 
that transitions during middle school are par-
ticularly hard on students (Herbers, Reynolds, 
and Chen 2013) and are associated with declines 
in math achievement and grade point average 
(Anderson 2017). However, other research finds 
consistent declines in student achievement as-
sociated with transitions across grades five 
through eight (Alspaugh and Harting 1995). The 
declines across all grade levels were concen-
trated in the first year following the transition, 
with student achievement recovering to pre-
transition levels by the second year following 
the transition.

School culture. School transitions may lead 
to decreased performance for interpersonal or 
academic reasons. Students who transition to 
a new school must leave relationships with 
friends and teachers or other school staff and 
form new friendships and connections. Espe-
cially in the case of nonstructural moves, 
classes in students’ new schools often do not 
align seamlessly with their prior coursework, 
leaving them ahead or behind their new peers 
academically (Rumberger 2015). In addition, 
voucher programs increase the incidence of 
transitions between school sectors—for exam-
ple, the ICSP as originally written required that 
students move from a public school into a pri-
vate school; other voucher programs similarly 
target students seeking to leave their public 

schools to attend a private school. A transition 
to a school in a different sector requires stu-
dents to adapt not only to a new school but also 
to a new type of school.

Students’ ability to successfully adapt to 
their new schools is shaped by the school cul-
ture of both their prior school and the school 
they enter (Langenkamp 2009; Langenkamp 
and Carbonaro 2018). The school culture of 
both schools influences the effect of a transi-
tion on academic outcomes (Eccles, Lord, and 
Midgley 1991). A positive school climate, strong 
relationships with other students, and higher 
feelings of bonding with teachers in students’ 
prior school all provide protection against a 
drop in student outcomes following a school 
transition—and in some cases are associated 
with higher performance following a transition.

School culture in the receiving school also 
influences students’ outcomes following a tran-
sition (Langenkamp 2009; Langenkamp and 
Carbonaro 2018). Private schools, of which 
many in Indiana are Catholic, have a unique 
school culture that facilitates social bonding 
(Coleman and Hoffer 1987; Bryk, Lee, and Hol-
land 1993; Hallinan 2006; Hoffer 2009). As a 
result, transitioning into a private school may 
influence students’ transition experiences dif-
ferently than transitioning between schools 
within a sector.

Data and Me asures
For this study, we used seven years (school years 
2009–2010 through 2015–2016) of students’ lon-
gitudinal demographic and test score records. 
We obtained these data through a data-sharing 
agreement with the Indiana Department of Ed-
ucation. Similar to those of Sean Reardon 
(2019), these records include the full population 
of students in grades three through eight who 
attended public (traditional, charter, and mag-
net) and private schools (including voucher and 
nonvoucher students) and who participated in 
the Indiana Statewide Testing for Educational 
Progress Plus (ISTEP+) program. Testing took 
place each spring in math and ELA.2

One unique feature of these data and of 

2. The ISTEP+ is aligned to the Indiana Academic Standards and serves as the main accountability-linked as-
sessment for Indiana students in grades three through eight. It is vertically equated across grades and consists 
of multiple choice, constructed response, and extended response items scored using item response theory 
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studying Indiana’s voucher program is the size-
able number of private schools that partici-
pated in the ISTEP+ testing program and other 
state reporting (318 schools statewide as of 
2018). Participation in statewide testing is re-
quired for private schools to participate in  
the voucher program.3 However, many private 
schools, including nearly all K–8 Catholic 
schools, participated in statewide testing well 
before the start of the voucher program as part 
of their accreditation process. All students in 
voucher-participating private schools took the 
test, whether they received a voucher or not.

This robust participation in annual state-
wide testing by private schools results in a com-
prehensive set of administrative records that 
provide multiple advantages in analysis of 
voucher student outcomes. First, the robust 
data allow us to make apples-to-apples achieve-
ment comparisons over time, both between 
voucher private and nonvoucher public school 
students and between voucher and nonvoucher 
private school students. Second, the robust 
number of participating schools allows for 
more generalizability of our findings across a 
broader spectrum of Indiana’s private schools. 
Third, because each student’s testing records 
are longitudinally linked, we can observe 
changes in an individual student’s achievement 
over time, both before and after receiving a 
voucher and regardless of school sector. Fourth, 
the longitudinal linking of student records be-
tween public and private schools also allows us 

to estimate the impacts of transitioning be-
tween schools and sectors. Fifth, we can exam-
ine multiple pathways of entry into Indiana’s 
Choice Scholarship Program, including stu-
dents previously enrolled in private schools.

Measures. Students’ ISTEP+ test scores in 
math and ELA are our outcomes of interest. We 
standardized each student’s annual scaled test 
scores relative to the mean and standard devia-
tion (SD) of students statewide within each sub-
ject, grade, and year of testing.4 The units of our 
outcomes are SDs from the state average of all 
test takers within each tested grade.

We also created indicators for the following 
student-level demographic and background co-
variates: each student’s sex, race-ethnicity, free 
or reduced-price lunch status, English-language 
learner (ELL) status, special education status, 
and grade level. We created an indicator for 
grade retention from the previous year. We also 
observed whether a student receives a voucher 
in each year, enabling us to construct an annual 
indicator of voucher receipt as well as indica-
tors for the number of years since first receiving 
a voucher.

Along with voucher recipient status, we also 
observed the student’s school of record within 
each year. We merged additional school-level 
data from the Common Core of Data and the 
Private School Universe Survey to augment and 
enhance the available school-level data from 
IDOE.5 We then created binary indicators of the 
school type (public, charter, magnet, Catholic, 

methods. Reliability coefficients range from 0.88 to 0.94 in ELA and 0.88 to 0.95 in math (Indiana Department 
of Education 2011). Annual testing in grades three through eight occurs in math and ELA and less frequently in 
other subjects such as social studies or science.

3. The Indiana Department of Education holds private schools participating in voucher programs accountable 
through their performance on the ISTEP+ assessment by restricting their ability to enroll students receiving 
vouchers should the school have two consecutive years of poor testing performance.

4. Although the ISTEP+ is vertically equated, we do not use untransformed raw scaled scores for our outcome 
because the variation in scales differs between grade levels. This introduces additional measurement error; 
however, we adjust for differences between years and across tests by controlling for grade-by-year fixed effects 
in all models. We standardized scores across all test takers, whether public or private, voucher or nonvoucher.

5. The Common Core of Data (CCD) contains annual demographic and background information for the universe 
of public schools. Similarly, the biennial Private School Universe Survey (PSS) contains similar information for 
private schools. We applied CCD data to all public schools for each corresponding year, except 2015–2016, for 
which we use data from the 2014–2015 CCD. Similarly, we applied PSS data from the most recent prior year to 
all private schools. Private schools in the IDOE data from 2011–2012 through 2015–2016 contain PSS information 
from 2011–2012, the last year of publicly available data.
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or other private) and manually entered any 
missing school type information from other 
IDOE public records and internet searches.

Using annual school records, we created a 
set of indicators for the types of move a student 
made into or out of the voucher program across 
several pathways. These pathways include first 
receiving a voucher and using it to transition 
from a public to a private school, first receiving 
a voucher while enrolled in a private school, 
first receiving a voucher in a private school and 
later transitioning to a public school, and first 
transitioning from a private to a public school 
(to become eligible to receive a voucher) and 
transitioning back to a private school with a 
voucher the subsequent year. These variables 
serve as the treatment indicators in all analyses.

We also created two student-level mobility 
indicators to identify any school changes stu-
dents made. The structural move indicator is 
for students who change schools between years 
in the course of normal grade progression. The 
nonstructural move indicator is for students 
who switch schools for any other reason (we do 
not observe the underlying reasons). Both vari-
ables indicate a switch only in the year (t) im-
mediately after the switch, even though the 
switch takes place between years t–1 and t.6 We 
then created a set of interactions between each 
of the mobility indicators and the student’s 
grade level at time (t–1), the baseline year before 
a transition. For voucher students moving from 
public to private schools, this is the year prior 
to receiving a voucher. For voucher students 
moving from private to public schools, this is 
the final year of receiving a voucher before tran-
sitioning to a public school.

Sample and Estimation Str ategy
Our main research questions involve unpacking 
the academic achievement gains that voucher 
students make and how the timing of receiving 
a voucher (which grade level) and the type of 
pathway alters that relationship. Ideally, we 

would randomly assign vouchers for students 
to attend private schools and then draw com-
parisons between the treatment and control 
groups. However, in Indiana, vouchers were not 
randomly assigned as part of the ICSP. In addi-
tion, the numerous pathways through which a 
student can qualify for a voucher further com-
plicate any research design to understand 
voucher outcomes in Indiana.

Without random assignment of vouchers or 
a natural experiment such as a lottery, any as-
sessment of the effects of Indiana’s voucher 
program is subject to selection bias due to the 
many unobservable factors that may influence 
whether (and when) a family may choose to ap-
ply for a voucher.7 Thus, we cannot simply com-
pare the achievement of voucher and non-
voucher students. However, we can use the 
IDOE’s robust longitudinal administrative da-
taset, which maximizes sample sizes in each 
pathway, in conjunction with our estimation 
approach and the creation of comparison 
groups to mitigate selection bias. For both the 
sample construction and estimation strategies, 
we drew upon important lessons from within-
study comparison research that uses nonexper-
imental approaches to replicate experimental 
estimates (Bifulco 2012; Cook, Shadish, and 
Wong 2008; Fortson et al. 2014) and the imple-
mentation of those lessons in the nonexperi-
mental evaluation of charter schools (Angrist, 
Pathak, and Walters 2013; Dobbie and Fryer 
2013, 2017) and voucher programs (Waddington 
and Berends 2018).

We enforced several data restrictions prior 
to sample construction. These restrictions in-
cluded requiring each student to have at least 
three years of test scores, including two years 
before receiving a voucher (a pre-baseline and 
baseline year), and thus exclude any voucher 
students we observed receiving a voucher be-
ginning with their first observation in our data. 
After these restrictions, we had 9,955 voucher 
students available for our sample construction 

6. The association between mobility and student achievement is negative (Schwartz, Stiefel, and Cordes 2017). 
These indicators help us parse out the impact of switching schools from any voucher impacts. This is particularly 
important for the groups of voucher students we investigate who change schools after receiving a voucher.

7. More than 97 percent of families who apply for a voucher for their child receive a voucher. Based on this high 
take-up rate along with qualitative interviews with parents and schools, we conclude that families apply for a 
voucher only if they know they are eligible.
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approach, which we describe in the following 
section.

Voucher Student Sample and  
Eligibility Pathways
A student must meet several eligibility criteria 
to qualify for a voucher in Indiana. One univer-
sal criterion is based on family income. The 
voucher income thresholds based on house-
hold size directly correspond to the thresholds 
for free or reduced-price lunch eligibility (Indi-
ana Department of Education 2018).8 Students 
in families at or below the income threshold 
for reduced-lunch eligibility can receive a “full” 
voucher for up to 90 percent of tuition at a pri-
vate school. Students in families at or below 150 
percent of the income threshold for reduced-
lunch eligibility can receive a “half” voucher for 
up to 50 percent of tuition.

We focus on the results for students who re-
ceive full vouchers because we can construct a 
counterfactual group of nonvoucher recipients 
consisting of individuals who are voucher eli-
gible by way of receiving free or reduced-price 
lunch. We refer to this group of voucher stu-
dents as low income and include students who 
either receive a full voucher or had received free 
or reduced-price lunch in the two years prior to 
receiving a voucher.9 By focusing on this low-
income group of voucher and nonvoucher stu-
dents, we can reduce issues with selection bias 

in our empirical models and avoid introducing 
additional unobserved variation based on fam-
ily income that pertains to voucher eligibility.10

A second criterion from the initial imple-
mentation of the policy required students to 
have attended a public school (either tradi-
tional public, charter, or magnet) for at least 
one year immediately prior to receiving a 
voucher. In our cleaned data, 5,219 students 
moved from a public to a private school for the 
first time after receiving a voucher.11 In addition, 
we observed 199 students who were once en-
rolled in a private school without a voucher, 
then left for one year to attend a public school 
to qualify for a voucher, and then returned to a 
private school the following year after receiving 
a voucher. This is a unique group of students 
who, by our hypothesis, “game the system” to 
qualify for a voucher. However, this gaming pro-
cess requires students to make at least two 
moves between different schools.

After the voucher eligibility criteria ex-
panded beginning in the 2013–2014 school year, 
additional students became eligible to receive 
a voucher, including students who had never 
attended a public school.12 We observe an ad-
ditional 4,537 students who were enrolled in a 
private school without a voucher before receiv-
ing a voucher for the first time.13 For all voucher 
students, whether previously enrolled in a pub-
lic school or not, we can establish a baseline 

8. Although free or reduced-price lunch status is a rough indicator of students’ family income levels, it is the 
criterion used in Indiana’s voucher policy, so we also use it in this study.

9. Because income fluctuates, we wanted to account for indications that a family is low income in either the year 
before receiving a voucher (baseline year) or the year after. We use a similar procedure for public school students.

10. Half voucher students have higher achievement before receiving a voucher and are less diverse demograph-
ically and academically. Because we do not have information about family income for nonvoucher recipients, a 
key voucher qualification criterion, we are unable to produce trustworthy estimates to compare all voucher and 
nonvoucher students. Further descriptive details for recipients of half voucher recipients are available on request.

11. Some of these students eventually exit a private school after receiving a voucher and return to a public school. 
We include both students who remain in a private school and those who return to a public school in our analysis.

12. From the start of the voucher program in the 2011–2012 school year, students who had previously received 
a scholarship from an SGO were also eligible to receive a voucher without having previously attended a public 
school. For our analysis, we do not distinguish this group of students from non-SGO students previously enrolled 
in private schools as the schooling context is no different (all SGO and non-SGO voucher qualifying students 
were previously enrolled in private schools).

13. As with the group of public school students receiving a voucher and attending a private school, some of the 
previously enrolled voucher students eventually exit a private school after receiving a voucher and attend a 
public school. We include both groups of students in our analysis.
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year based on the year immediately prior to re-
ceiving a voucher for the first time.

Comparison Student Sample
We constructed unique comparison groups for 
each of the pathways of voucher recipients to 
estimate the influence of receiving a voucher 
on student achievement. One important take-
away from the within-study comparison litera-
ture in education research and the broader 
quasi-experimental literature is that treatment 
and comparison groups should be drawn from 
the same geographic location and time frame—
that is, the same school (Cook, Shadish, and 
Wong 2008). Therefore, we construct compari-
son groups for each group of voucher recipients 
that match students based on several geo-
graphic, time, and demographic criteria.

To match voucher and nonvoucher students, 
we develop matching cells that exactly match 
students based on being of the same race and 
sex and in the same grade, year, and school as 
a voucher student at baseline. For students us-
ing a voucher to transition from a public to a 
private school, we constrain the comparison 
sample to the group of public school students 
who never receive a voucher and are in the same 
matching cell as the voucher student’s baseline 
year.14 Thus, after baseline, our estimates com-
pare voucher students who are attending a pri-
vate school with a counterfactual group of peers 
who remained in a public school.

We use a similar approach for matching 
voucher students who were initially enrolled in 
a private school before receiving a voucher. This 
includes the group of students who initially left 
a private school without a voucher, always re-
mained enrolled in a private school, or attended 
a public school for one year and then returned 

to a private school after qualifying for and re-
ceiving a voucher. Here, we constrain the com-
parison sample to the group of private school 
students who never receive a voucher and are 
in the same matching cell as the voucher stu-
dent’s baseline year.15 After baseline, we com-
pare voucher students attending a private 
school with a counterfactual peer group who 
remained in a private school without a voucher.

Because voucher eligibility is based on fam-
ily income, we include only low-income public 
and private comparison students. As described, 
these students are most likely to be eligible to 
receive a full voucher. We constrain our com-
parison sample to nonvoucher students who 
received free or reduced-price lunch in the base-
line or first post-baseline year. This limits the 
number of nonvoucher comparison students 
in private schools who would be eligible for a 
full voucher, given that most low-income stu-
dents in private schools apply for and receive a 
voucher once they met all the eligibility crite-
ria.16 Our estimates comparing students start-
ing in private schools before receiving a voucher 
with their nonvoucher private school peers 
therefore have large standard errors.

The exact matching of students based on 
several criteria helps mitigate selection bias in 
terms of who does and does not receive a 
voucher when conducting our estimates. By 
matching students by school, grade, and year, 
the voucher and comparison students are 
compared, beginning at baseline, in the same 
schooling contexts. Also, matching exactly 
based on a student’s race and sex further ac-
counts for variation in the selection process. 
For example, if students of a certain race-
ethnicity were more likely to participate in the 
voucher program, we are now comparing them 

14. Some public school students have peers who leave to attend a private school with a voucher across several 
grades and years. To avoid replicating individual students in our sample, we randomly choose which of a given 
public school student’s years serves as the baseline year.

15. Some private school students have peers who later receive a voucher in a private school across several grades 
and years. To avoid replicating individual students in our sample, we randomly choose which of a given private 
school student’s years serves as the baseline year.

16. Not all students previously enrolled in a private school that are eligible for a voucher based on income meet 
the other eligibility criteria, which allows us to create a counterfactual group of private school students. The 
other eligibility criteria, without having spent the previous year in a public school, include being a sibling of a 
student who is receiving a voucher, receiving a voucher since kindergarten, being classified as a special educa-
tion student, residing in a public school district with an F state rating, or having received an SGO scholarship.
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with their same-race peers who should share 
the same likelihood of selection into the pro-
gram based on the observable characteristic of 
race-ethnicity.

This approach shares characteristics with 
propensity score matching (Rosenbaum and 
Rubin 1983). Both approaches rely on the match-
ing of students based on a finite set of ob
servable criteria associated with the selection 
process. The exact matching process is more 
precise than propensity score matching; how-
ever, the number of matching criteria must be 
limited when using exact matching to achieve 
a desirable match rate. We believe that race-
ethnicity, sex, and sharing a baseline year, 
grade, and school are a reasonable set of crite-
ria to mitigate selection bias based on prior 
studies (see also Angrist, Pathak, and Walters 
2013; Dobbie and Fryer 2017). Yet, as with pro-
pensity score matching, we are adjusting for key 
observable differences between voucher and 
nonvoucher students. Despite having a compa-
rable sample, our estimates of the voucher pro-
gram’s effects remain subject to bias based on 
any unobservable characteristics that may drive 
selection into the program through any path-
way. We further detail these concerns and our 
approach to estimation in the following sec-
tion.

Estimation Strategy
Our basic empirical models rely on the inclu-
sion of matched cell fixed effects as an ap-
proach to mitigate unobserved, between-group 
confounding influences. We estimated these 
models for each individual year after treatment, 
resulting in a total of three individual models 
to estimate the voucher program associations 
with student achievement in the first, second, 
and third year after receiving a voucher. We also 
estimated separate models for each outcome 
subject (math and ELA), though the structure 
of the equation remained the same.

We begin with an ordinary least squares re-
gression model with several covariates as 
shown in equation (1) for students starting in 
public schools.

Y PubtoPriv PubtoPrivtoPub

Y Y
icgt icgt icgt

icg t

= + +
+ +=

α β β
π ω

1 2

0( ) iicg t icg t g

c icgt

( ) ( )

.
= − =+ +

+ +
1 0δ θ

τ υ
X 		

(1)

Here, the achievement level (Y) for each stu-
dent (i) in matching cell (c) in grade (g) and year 
(t) is a function falling into one of three groups 
of students who received a voucher and at-
tended a private school. This includes students 
who switch from public to private schools and 
remain there after receiving a voucher (Pubto-
Privicgt), students who switch from public to pri-
vate schools after receiving a voucher but later 
return to a public school (PubtoPrivtoPubicgt), 
and the matched public school comparison 
peers. We included in our preferred models two 
measures of a student’s prior achievement in 
the same subject as the outcome, one at base-
line (Yicg (t=0)) and one pre-baseline (Yicg (t=–1)). Be-
cause lagged achievement scores are endoge-
nous in the post-baseline years, these controls 
remain as the baseline and pre-baseline achieve-
ment measures for our estimates in the second, 
and third years post-baseline. By controlling for 
prior achievement, we are netting out the dif-
ferences between voucher and nonvoucher stu-
dent achievement within any one matching cell 
that may drive selection into receiving a voucher. 
And, by accounting for baseline and pre-
baseline achievement, we are accounting for 
pre-treatment trends in achievement that may 
drive selection into receiving a voucher. Thus, 
the voucher coefficients in this model (β1 and 
β2) represent the within-cell difference between 
voucher and nonvoucher students in the 
achievement gain (or loss) from baseline in a 
given post-baseline year.

If voucher students experienced a substan-
tial drop in student performance, this could be 
a signal to parents to apply for a voucher, and 
in the case of students beginning in a public 
school, to change schools. This phenomenon 
is known in the job-training literature as Ash-
enfelter’s Dip, and without adjusting for pre-
treatment differences in achievement, our re-
sults may be biased (Ashenfelter 1978). We can 
test for differing pre-treatment trends between 
voucher and nonvoucher students by incorpo-
rating a series of interaction terms between the 
voucher student indicators and the prior 
achievement variables. If these estimates are 
not statistically significant, we should not be 
concerned about pre-treatment trends driving 
our estimated outcomes.

We also controlled for baseline student char-
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acteristics (Xicg (t=0)) that include ELL and special 
education status, structural and nonstructural 
school changes in year (t) interacted with grade 
level (g), public school type (magnet or charter 
versus traditional public), and school locale 
(suburban or town-rural versus urban). The 
matched cell fixed effect (τc) in the model ac-
counts for unobserved differences between 
voucher and nonvoucher students within each 
race-sex-grade-year-public school cell at base-
line. These also inherently account for system-
atic differences in exams across years as stu-
dents within each cell take exams always within 
the same calendar year posttreatment. Grade 
fixed effects (θg) account for differences across 
exams and over time. The term υicgt represents 
cluster-robust standard errors to account for se-
rial correlation among students within the 
same baseline cohort (same grade, year, and 
school) and is used in all models.

Similarly, we estimate equation (2) for stu-
dents starting in private schools.

Y PrivtoPub AlwaysPriv

Y
icgt icgt icgt

icg t icg

= + +
+ +=

α γ γ
π δ

1 2

0( ) (X tt g c icgt= + + +0) .θ τ υ 	(2)

This equation is nearly identical to equation 
(1), but now only includes students who re-
ceived a voucher while in a private school and 
later switched to a public school (PrivtoPubicgt), 
students who received a voucher while in a pri-
vate school and remained there (AlwaysPrivicgt), 
and the matched private school comparison 
peers. The matched cell fixed effect (τc) in this 
model accounts for unobserved differences be-
tween voucher and nonvoucher students within 
each race-sex-grade-year-private school cell at 
baseline. Thus, in equation (2), the voucher co-
efficients (γ1 and γ2) represent the within-cell 

difference in the achievement gain (or loss) 
from baseline in a given post-baseline year be-
tween voucher and nonvoucher student 
achievement.17

For the sample of voucher students starting 
in private schools, we only control for baseline 
achievement (Yicg (t=0)) and do not include a con-
trol for pre-baseline achievement. We do not 
have a large enough sample of students in pri-
vate schools with two years of pre-baseline data 
without a voucher. To ensure the validity of 
these results, we conducted a robustness check 
with our public to private voucher sample and 
found no differences in our results with our pre-
ferred model (1) when we remove the control 
for pre-baseline achievement.

Across all voucher types, most of our esti-
mates are constrained to students in grades five 
to eight.18 We estimate varying voucher impacts 
by type of move (structural-nonstructural) and 
grade level by including interactions with the 
voucher pathway indicators in equations (1) and 
(2).

Results
Table 1 includes a descriptive comparison of all 
types of voucher students with their matched 
nonvoucher public and private school peers at 
baseline. The numbers of students reported in 
table 1 represent the matched students. Com-
pared with traditional public school students, 
a higher proportion of students who switch 
from a public to a private school with a voucher 
are Latino/a or ELLs. These students have 
higher average math and ELA scores than their 
public school peers the year before receiving a 
voucher (baseline); they have lower math scores 
but higher ELA scores in the first year after re-
ceiving a voucher.

17. We used a modified version of equation (2) to separately estimate impacts for students who switched from 
private to public schools and then returned to a private school after qualifying for and receiving a voucher. This 
allowed us to obtain estimates for the year a student spent in a public school and the years after they returned 
to a private school with a voucher.

18. This could limit the generalizability of our findings, but we cannot yet estimate the relationship between 
achievement and students always observed receiving a voucher in our data. Since the Indiana voucher law 
change in 2013 to open pathways and not require students to previously attend a public school before receiving 
a voucher, “students always observed receiving a voucher” will appear in the data for the first time in the 2017–
2018 school year. For example, first graders receiving a voucher and always attending a private school was only 
possible starting in the 2013–2014 school year; these students are now fifth graders in the 2017–2018 school 
year. Likewise, kindergartners in 2013–2014 will be fifth graders in the 2018–2019 school year.
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Students who were previously enrolled in 
private schools without a voucher, received a 
voucher, and later switched to public schools 
are somewhat more likely to be African Ameri-
can and less likely to be Latino/a than are stu-
dents who always attended private schools with 
or without a voucher. They have lower achieve-
ment at baseline and in the first post-baseline 
year.

Students whose families “game” the sys-
tem—moving them from a private to a public 
school (to become eligible for a voucher) and 
then back to a private school after receiving a 
voucher—are more likely to be female, less 
likely to be ELL, and less likely to be black than 
students who have always attended a private 
school with a voucher. These private to public 
to private movers have lower average math but 
higher ELA achievement than students who al-
ways attended a private school at baseline and 
in the first year after receiving a voucher.

Regression Model Results
We next describe the change from baseline in 
a student’s math (table 2) and ELA (table 3) 
achievement gains after receiving a voucher 
across the four voucher pathways. Students 
who made an initial switch into a private school 
after receiving a voucher experienced an aver-
age math achievement loss from baseline of 
–0.146 SD (p ≤ .001) the first year after receiving 
a voucher. This decline in math achievement 
increases to –0.163 SD (p ≤ .001) in the second 
year from baseline and is similar in year three 
(–0.156 SD, p ≤ .001).

Meanwhile, students who initially were en-
rolled in a public school, later received a 
voucher to attend a private school, and then 
eventually left to attend a public school experi-
enced greater average losses in math in year one 
from baseline (–0.192 SD, p ≤ .001), year two 
(–0.197 SD, p ≤ .001), and year three (–0.333 SD, 
p ≤ .01). These students’ losses accumulate to 
one-third of a SD loss in math in year three from 
baseline before this group of students returned 
to a public school. We found that students who 
switched from private (with a voucher) to pub-
lic schools and students who remained always 

enrolled in a private school after receiving a 
voucher experienced no significant gains or 
losses from baseline in math.

We observed a different pattern between the 
groups of voucher students when looking at 
students’ average ELA achievement gains from 
baseline. Most of the estimates in table 3 are 
statistically insignificant and small in magni-
tude, indicating no average ELA achievement 
differences from baseline for most of the stu-
dent groups. Students who initially switched 
from a public into a private school after receiv-
ing a voucher, students who received a voucher 
while in a private school then switched to a pub-
lic school, and students who remained always 
enrolled in a private school after receiving a 
voucher did not differ in the ELA achievement 
compared with the comparison groups. Stu-
dents who switched from a public to a private 
school with a voucher and then returned to a 
public school experienced a statistically signif-
icant average achievement loss from baseline 
to year two in ELA (–0.130 SD, p ≤ .01), which 
increased in magnitude to –0.161 SD (p ≤ .05) in 
year three from baseline.

Beyond the main estimates of receiving a 
voucher in tables 2 and 3, we disaggregated the 
findings based on both whether students made 
structural (versus nonstructural) switches be-
tween schools and the year from baseline, as 
well as the grade level at baseline immediately 
before students first received a voucher. This 
set of results helps us better understand the 
relationship between the type and timing of 
student mobility and voucher-related achieve-
ment changes. Due to small cell sizes for struc-
tural movers, these results cannot be estimated 
for students who made private (with voucher) 
to public switches.19

In math, for students who switched from 
public to private schools with a voucher, the 
average achievement loss from baseline was 
similar one and two years from baseline for stu-
dents who made nonstructural moves (–.152 SD, 
p ≤ .001 in year 1; –0.160, p ≤ .001 in year 2) com-
pared to students who made structural moves 
(–0.133 SD, p ≤ .001 in year 1; –0.168, p ≤ .001 in 
year 2). However, students who made structural 

19. We also report disaggregated results by baseline grade level only for voucher students always enrolled in 
private schools, as nearly all students do not change schools (that is, make a structural or nonstructural move).
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Table 2. Changes from Baseline in Student Math Achievement for Voucher Recipients

Public to 
Private with 

Voucher

Public to 
Private with 
Voucher to 

Public

Private with 
Voucher to 

Public

Always 
Private with 

Voucher

Pre-baseline achievement level 0.101*** –0.017 — —
(0.017) (0.035)

Baseline achievement level 0.121*** –0.036 –0.025 0.178**
(0.016) (0.032) (0.232) (0.062)

Voucher year 1 –0.146*** –0.192*** 0.025 0.015
(0.012) (0.026) (0.098) (0.038)

Voucher year 2 –0.163*** –0.197*** –0.112 –0.018
(0.015) (0.044) (0.232) (0.057)

Voucher year 3 –0.156*** –0.333*** — –0.086
(0.022) (0.104) (0.102)

Voucher year 1*structural –0.133*** –0.163*** — —
(0.020) (0.043)

Voucher year 2*structural –0.168*** –0.306*** — —
(0.023) (0.072)

Voucher Year 3*structural –0.226***(s) –0.467** — —
(0.034) (0.182)

Voucher year 1*nonstructural –0.152*** –0.208*** — —
(0.014) (0.032)

Voucher year 2*nonstructural –0.160*** –0.151*** — —
(0.020) (0.054)

Voucher year 3*nonstructural –0.108***(s) –0.272* — —
(0.027) (0.122)

Voucher year 1*grade four baseline –0.193***(s) –0.248*** 0.115 0.036
(0.023) (0.040) (0.226) (0.074)

Voucher year 1*grade five baseline –0.132***(s) –0.157*** 0.005 –0.171(s)

(0.021) (0.040) (0.140) (0.091)
Voucher year 1*grade six baseline –0.109***(s) –0.130* –0.133 0.095(s)

(0.024) (0.060) (0.155) (0.085)
Voucher year 1*grade seven baseline –0.129*** — — 0.059(s)

(0.025) (0.063)

Source: Authors’ compilation based on administrative data provided by the Indiana Department of Edu-
cation.
Note: Overall results reported from preferred models 1 and 2. To parse out subgroup effects, we include 
interactions between mobility indicators or grade indicators, and the voucher indicator. We computed 
separate models by number of years after receiving a voucher and between students starting in public 
schools versus private schools. ISTEP+ Math scores measured in standard deviation units, relative to 
the Indiana statewide mean and standard deviation within each grade and year (across all public and 
private school test takers). Robust standard errors, adjusted for the clustering of students within 
schools, are in parentheses. (s)Indicates significant differences between subgroups from F-test of 
estimates (p ≤ .050). Missing cells indicate fewer than fifteen students or inability to estimate sub-
group differences (no structural or nonstructural school transitions for always private voucher stu-
dents).
*p ≤ .05; **p ≤ .01; ***p ≤ .001
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Table 3. Changes from Baseline in Student ELA Achievement for Voucher Recipients

Public to 
Private with 

Voucher

Public to 
Private with 
Voucher to 

Public

Private with 
Voucher to 

Public

Always 
Private with 

Voucher

Pre-baseline achievement level 0.095*** 0.009 — —
(0.016) (0.034)

Baseline achievement level 0.109*** 0.010 –0.086 0.060
(0.016) (0.035) (0.257) (0.062)

Voucher year 1 0.005 –0.026 0.178 0.084
(0.011) (0.024) (0.135) (0.047)

Voucher year 2 –0.011 –0.130** –0.105 0.115
(0.015) (0.043) (0.265) (0.064)

Voucher year 3 0.021 –0.161* — 0.118
(0.020) (0.081) (0.102)

Voucher year 1*structural 0.032 –0.018 — —
(0.020) (0.037)

Voucher year 2*structural 0.006 –0.038 — —
(0.023) (0.064)

Voucher year 3*structural –0.015 –0.200 — —
(0.032) (0.137)

Voucher year 1*nonstructural –0.008 –0.030 — —
(0.014) (0.031)

Voucher year 2*nonstructural –0.023 –0.170** — —
(0.020) (0.054)

Voucher year 3*nonstructural 0.046 –0.143 — —
(0.026) (0.100)

Voucher year 1*grade 4 baseline –0.057**(s) –0.036 0.245 –0.075(s)

(0.021) (0.036) (0.244) (0.101)
Voucher year 1*grade 5 baseline –0.030(s) –0.037 0.419 –0.061(s)

(0.022) (0.038) (0.253) (0.105)
Voucher year 1*grade 6 baseline 0.087***(s) 0.012 –0.124 0.228**(s)

(0.023) (0.057) (0.275) (0.085)
Voucher year 1*grade 7 baseline 0.057*(s) — — 0.211**(s)

(0.024) (0.079)

Source: Authors’ compilation based on administrative data provided by the Indiana Department of Edu-
cation.
Note: Overall results reported from preferred models 1 and 2. To parse out subgroup effects, we include 
interactions between mobility indicators or grade indicators, and the voucher indicator. We computed 
separate models by number of years after receiving a voucher and between students starting in public 
schools versus private schools. ISTEP+ ELA scores measured in standard deviation units, relative to 
the Indiana statewide mean and standard deviation within each grade and year (across all public and 
private school test takers). Robust standard errors, adjusted for the clustering of students within 
schools, are in parentheses. (s)Indicates significant differences between subgroups from F-test of 
estimates (p ≤ .050). Missing cells indicate l fewer than fifteen students or inability to estimate 
subgroup differences (for example, no structural/non-structural school transitions for always private 
voucher students). 
*p ≤ .05; **p ≤ .01; ***p ≤ .001
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moves experienced even greater math losses 
three years from baseline (–0.226 SD, p ≤ .001) 
than students who made nonstructural moves 
(–0.108 SD, p ≤ .001). We tested the statistical 
significance of the difference between these 
groups at the 5 percent level using an F-test and 
denoted any significant differences with an (s) 
in table 2.

When examining the grade level at which 
students received a voucher and switched from 
a public to a private school, we generally found 
greater math losses in the first post-baseline 
year for students transitioning at lower than 
higher grade levels. For example, table 2 shows 
that students who first received a voucher and 
switched from a public to a private school im-
mediately following fourth grade experienced 
an average math loss of –0.193 SD (p ≤ .001), 
which was a statistically greater loss than for 
students who made a similar move immediately 
following fifth (–0.132 SD, p ≤ .001) or sixth grade 
(–0.109 SD, p ≤ .001). We also see a similar pat-
tern in ELA, whereby students who transition 
from public to private schools after fourth 
(–0.057 SD, p ≤ .01) and fifth grade (–0.030 SD, 
not significant) have statistically lower ELA 
achievement in the first year post-baseline than 
their older peers. Students experienced gains 
in ELA achievement when transitioning after 
sixth (0.087 SD, p ≤ .001) and seventh grade 
(0.057 SD, p ≤ .05).

For students who transition from public to 
private schools and then return to a public 
school, we did not find statistically different im-
pacts between students who initially make 
structural moves and their peers who make 
nonstructural moves. Similarly, we did not ob-
serve differences in first-year impacts by the 
grade level of transition. We also did not ob-
serve any grade-level heterogeneity in the first-
year impacts of receiving a voucher for students 
who were initially enrolled in a private school 
with a voucher before exiting to attend a public 
school.

We observed meaningful grade-level differ-
ences in first-year impacts of receiving a 
voucher for students who were always enrolled 
in a private school. Students who received a 
voucher for the first time in sixth (0.095 SD, not 
significant) and seventh grade (0.059 SD, not 
significant) have statistically higher achieve-

ment in math than their peers who received a 
voucher for the first time after fifth grade (–0.171 
SD, not significant). In ELA, we see a similar 
pattern, whereby students who first received a 
voucher in later grades experienced a statisti-
cally significant achievement gain (after sixth 
grade, 0.228 SD, p ≤ .01; after seventh grade, 
0.211 SD, p ≤ .01) relative to their peers in lower 
grades who experienced null gains (after fourth 
grade, –0.075 SD, not significant; after fifth 
grade, –0.061 SD, not significant).

In a separate set of analyses, displayed in 
table 4, we examined the relationship between 
achievement and students who moved from pri-
vate to public schools and then returned to a 
private school after receiving a voucher. In their 
interim year in a public school, this group of 
students experienced an average gain from 
their baseline score, measured when previously 
enrolled in a private school, in ELA (0.299 SD, 
p ≤ .001) and no change in math achievement 
from baseline. After returning to a private school 
(controlling for their performance in the public 
school year), this group of voucher students ex-
perienced no change in achievement in either 
subject. The results look similar to the group 
of voucher students consistently enrolled in pri-
vate schools. Variation by the grade level in 
which these switches occurred is minimal, ex-
cept for students who completed their transi-
tion back to private schools between seventh 
and eighth grade, who experienced a statisti-
cally significant loss in math (–0.210 SD, p ≤ .01) 
This loss was also statistically different from 
their peers who transitioned back to private 
schools between fifth and sixth grade (0.018 SD, 
not significant).

Discussion
In this article, we analyze the pathways stu-
dents can take in the Indiana voucher program, 
including voucher students who switched from 
public to private schools, from private to pub-
lic schools, from private to public to private 
schools, or always attended a private school. 
Students who always attend private schools ex-
perience no differences in achievement gains 
before or after receiving a voucher. This is un-
surprising because these students do not 
change school context and therefore have con-
sistent experience in a private school environ-
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ment. However, it also indicates that students 
may not experience a stigma associated with 
beginning to receive a voucher, or at least that 
any potential stigma experienced does not in-
fluence their academic performance.

The negative findings in math for students 
who switch from a public to a private school 
with a voucher mirror what we have found us-
ing other estimation strategies (Berends and 
Waddington 2018; Waddington and Berends 
2018). Here, we are able to compare the losses 
of these students with those of other groups of 
voucher students. It appears that students who 
have no experience in private schools experi-
ence a larger decline in their math scores than 
their counterparts enrolled in private schools 
for at least part of their schooling. These losses 
are largest for students who transition in earlier 

grades. Similarly, transitions from public to pri-
vate schools with a voucher after fourth grade 
are associated with achievement loss in ELA, 
but transitions in the middle school years are 
associated with gains. The pattern of more neg-
ative outcomes following earlier transitions is 
one that additional research should examine 
(Langenkamp and Carbonaro 2018). In our fu-
ture research, we also will examine further how 
these achievement losses vary by school con-
text, such as racial-ethnic and socioeconomic 
composition and school climate.

Students who start in a public school, tran-
sition to a private school with a voucher, and 
then subsequently transition back to public 
school generally experienced larger achieve-
ment losses than students who start in a public 
school, transition to a private school with a 

Table 4. Impacts of Receiving Voucher for Students Moving from Private to Public to Private Schools 
with a Voucher

Math ELA

Baseline achievement level –0.087 –0.112
(0.071) (0.074)

Year in public school 0.104 0.299***
(0.072) (0.075)

Voucher year 1 –0.072 –0.002
(0.045) (0.049)

Voucher year 2 –0.015 –0.066
(0.063) (0.069)

Voucher year 3 –0.047 0.113
(0.087) (0.124)

Voucher year 1*grade 4 baseline 0.018(s) –0.120
(0.079) (0.086)

Voucher year 1*grade 5 baseline –0.029 0.065
(0.073) (0.095)

Voucher year 1*grade 6 baseline –0.210**(s) 0.054
(0.079) (0.071)

Source: Authors’ compilation based on administrative data provided by the Indiana Department of Edu-
cation.
Note: Overall results reported from preferred model 2, exclusive to voucher students moving from 
private to public and back to private schools. We computed separate models for the year a student 
spent in a public school and for each of the years after receiving a voucher. Baseline grade reported for 
year enrolled in private school before transition to public school. ISTEP+ math and ELA scores 
measured in standard deviation units, relative to the Indiana statewide mean and standard deviation 
within each grade and year (across all public and private school test takers). Robust standard errors, 
adjusted for the clustering of students within schools, are in parentheses. (s)Indicates significant 
differences between subgroups from F-test of estimates (p ≤ .050). 
*p ≤ .05; **p ≤ .01; ***p ≤ .001 
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voucher, and remain in a private school with a 
voucher. These students are a group that our 
future research will examine to test two hypoth-
eses: perhaps the low-performing students are 
being pushed out of private schools, or perhaps 
their families are motivated to pull them out 
because their child may not be performing well 
in private schools (as evidenced by some of the 
subgroup outcomes for nonstructural movers). 
These hypotheses are important to examine be-
cause some opponents of school choice argue 
that if private schools retain the ability to expel 
students for disciplinary or academic reasons, 
they should not receive public funds (Ravitch 
2010).

Families who gamed the system early in the 
voucher program and moved their children 
from a private to a public and back to a private 
school to become eligible for a voucher may be 
a more motivated group. Their potential moti-
vation may help explain why these students’ 
achievement losses are more mitigated com-
pared with other groups of voucher students.

Most voucher programs are designed to pro-
vide new learning opportunities, particularly 
for low-income students. Because of changes 
in the ICSP over time, students have taken dif-
ferent pathways to receiving a voucher. Our re-
sults here reveal variation in the association 
between these pathways and academic achieve-
ment scores. Moving from public to private 
schools with a voucher results in decreasing 
test scores, at least in math and especially for 
students who transition in earlier grades. Stu-
dents who always attended private schools have 
higher math achievement at baseline experi-
ence no changes in their achievement before 
and after receiving a voucher. The achievement 
losses for public to private movers may be cause 
for concern for policymakers advocating for 
voucher programs. However, how students 
come to receive a voucher is as important to 
consider as the impact of receiving a voucher 
per se.

Although the results presented here are not 
causal estimates, they point to some potential 
considerations for parents considering using a 
voucher to move their child from a public to a 
private school and for policymakers consider-
ing a new or revised voucher program. Parents 
should be aware that research on transitions in 

general suggests that students often experience 
a decline in achievement in the first year follow-
ing a transition to a new school of any type.  
Our findings suggest that attending a private 
voucher school generally does not compensate 
for that achievement loss. In addition, parents 
considering the timing of such a transition 
should note that transitions at earlier grades 
are associated with larger achievement losses, 
but that both structural and nonstructural 
transitions are associated with achievement 
loss in math for students who start in a public 
school and transition to a private school with 
a voucher, regardless of whether they ultimately 
transition back to a public school or remain in 
a private school.

The association between voucher transitions 
and achievement changes in ELA is weaker; 
achievement losses in ELA are concentrated in 
year two post-baseline following both structural 
and nonstructural changes and following a 
move after fourth grade. Students who transi-
tion to a private school with a voucher following 
sixth or seventh grade in a public school expe-
rienced average achievement gains.

Policymakers considering voucher policies 
should consider how voucher eligibility criteria 
shape the timing of students’ school transitions 
and the pathways through which they make 
those transitions. Qualitative research in Indi-
ana suggests that elementary and middle 
school students have more trouble adjusting to 
school expectations when they transition from 
a public to a private school in older grades (Aus-
tin 2019). However, recent quantitative analyses 
of the Washington, D.C., voucher program are 
consistent with our findings (Dynarski et al. 
2017). Analyses of administrative data like those 
presented here will continue to inform policy-
makers as they weigh these and other impor-
tant considerations for voucher policy design.

In addition, Indiana’s K–12 administrative 
records can now be linked with data from the 
Indiana Commission on Higher Education and 
the National Student Clearinghouse through a 
statewide longitudinal data system. Future re-
search will be able to explore the relationships 
between receiving a voucher and high school 
graduation, college readiness, and educational 
attainment. To date, forty-seven states have 
received at least one federal grant to support 
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building their statewide longitudinal data sys-
tem, the information from which will provide 
social scientists with valuable data to assess 
program impacts, various student and adult 
outcomes, and educational inequality more 
generally. As the articles in this issue highlight, 
access to and use of such data can be burden-
some, frustrating, and time consuming. Estab-
lishing researcher-practitioner partnerships 
not only promotes the use of research findings 
to inform practices, programs, and policies but 
also builds strong relationships with agency 
staff who know the data well and may help ad-
dress some of the challenges of using adminis-
trative data. Addressing such challenges is key 
as data systems expand by adding data from 
state agencies, such as workforce data, child 
services, criminal justice and corrections. 
Such developments will enable researchers to 
connect individuals’ schooling experiences  
to a variety of adult outcomes that will inform  
research and policy—making societal contribu-
tions far into the future.
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(Duncan and Murnane 2011; Reardon 2011), 
scholars and public intellectuals are increas-
ingly interested in the ways in which affluent 
parents secure advantage for their children (Ca-
larco 2014; Chua 2011; Currid-Halkett 2017; 

Civil Society Goes to School: 
Parent-Teacher Associations 
and the Equality of Educational 
Opportunity
Brit ta n y Murr ay,  Thurston Domina,  Linda Renzulli, 
a nd Rebecca Boyl a n

Where do parent-teacher associations (PTAs) and other similar school-linked nonprofits form? What role do 
PTAs play in distributing educational opportunities between and within public schools? In this paper, we 
link IRS data describing nonprofit organizations associated with North Carolina public schools to school- 
and student-level administrative data in order to answer these questions. Our analyses suggest PTAs form in 
a wide variety of school contexts, but high-revenue PTAs form primarily in affluent, predominantly white 
schools. Students in schools with active PTAs enjoy relatively strong achievement growth compared to their 
peers in schools without active PTAs. However, our analyses suggest that in reading, the benefits associated 
with PTAs flow disproportionately to nonpoor students.

Keywords: administrative data, civil society, PTAs, social capital, opportunity hoarding

As economic inequality increases (compare Pik-
etty and Saez 2014; Saez and Zucman 2016), in-
tergenerational mobility declines (Chetty et al. 
2017), and the link between family income and 
student academic achievement strengthens 
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Horvat, Weininger, and Lareau 2003; Lareau 
2000; Lewis and Diamond 2015; Putnam 2016; 
Reeves 2017). Several scholars have identified 
parent-teacher associations (PTAs) as one such 
mechanism (Cucchiara 2013; McKenna 2016; 
Posey-Maddox 2014). PTAs are parent-led orga-
nizations that attempt to create structures for 
parents to communicate collectively with 
school leaders and avenues for parents to con-
tribute time, money, and energy into their chil-
dren’s schools. They are thus strategic sites for 
investigating the links between families and 
schools and their implications for educational 
inequality.

From one perspective, PTAs are dream hoard-
ers, institutions that help facilitate the unequal 
distribution of educational opportunities both 
within and across schools (Reeves 2017). PTAs 
are increasingly effective fundraisers, and many 
PTAs in affluent communities raise hundreds 
of thousands of dollars annually (Brown, Sar-
grad, and Benner 2017; Nelson and Gazley 2014). 
These discretionary dollars support school pro-
grams, supplementary curricular materials, 
equipment and facilities, and even instruc-
tional staff. PTAs may thus create meaningful 
advantages for the children they serve. At the 
same time, they may potentially undermine ef-
forts to equalize educational opportunities by 
exacerbating the disadvantages that poor stu-
dents and resource-strapped schools face. Fur-
thermore, PTAs may influence school instruc-
tional patterns in ways that reinforce existing 
inequalities within schools (Lewis and Dia-
mond 2015; Posey-Maddox 2014).

But a different view of PTAs is available. In 
his 2001 book, Bowling Alone, the political sci-
entist Robert Putnam argues that PTAs and 
similar voluntary associations serve as essential 
building blocks of democratic governance. Put-
nam and other scholars in this Tocquevillian 
tradition see PTAs as sources of social capital, 
a resource that is available and beneficial to 
rich and poor alike. From this perspective, PTAs 
create social spaces in which diverse school 
constituents can share views and work together 
to solve self-identified communal challenges 
(Noguera 2001). By building trust among par-
ents, students, and educators, PTAs can help 
schools coordinate their efforts to create effec-
tive learning opportunities for all students 

(Bryk 2010; Lee, Bryk, and Smith 1993). Further, 
by facilitating communication among parents 
and educators, PTAs may draw attention to 
struggling students and create resources to 
help these students thrive (Coleman 1988).

In this article, we provide new evidence 
about the characteristics of schools in which 
PTAs do and do not operate and the relation-
ship between PTA operation and student 
achievement. We acknowledge that PTAs and 
other voluntary organizations can simultane-
ously be forces for the maintenance of social 
inequality as well as important sources of social 
capital. Nonetheless, the social reproductionist 
and social capital views of the PTA differ in their 
expectations about the various school commu-
nities in which PTAs operate and the effects of 
PTAs on the distribution of educational oppor-
tunities within these schools. The reproduc-
tionist view suggests that PTAs operate primar-
ily in affluent communities, and the social 
capital view expects them to operate in a wide 
range of communities. Likewise, the reproduc-
tionist view expects the effects of PTAs to accrue 
primarily to the children of the affluent, and 
the social capital view expects PTAs to benefit 
students broadly.

The tension between these two views of the 
PTA and parental collective action in school 
thus implies the following questions:

How do school demographics, organiza-
tional characteristics, and neighborhood 
characteristics associate with PTA opera-
tion? To what extent do changes in these 
organizational and spatial factors predict 
PTA formation or dissolution?

Do students in schools with active PTAs ex-
perience faster achievement growth than 
demographically similar students in schools 
with no active PTA? To what extent do poor 
and nonpoor students benefit equally from 
attending schools with active PTAs?

We assemble a unique collection of data 
from multiple administrative data sources.  
We use nonprofits’ Internal Revenue Service 
(IRS) filings to identify the universe of parent-
teacher associations, parent-teacher organiza-
tions, parent-student-teacher associations, 
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school booster clubs, and other nonprofits di-
rectly affiliated with North Carolina public el-
ementary schools between 1999 and 2015. These 
records, collected not for research but for tax 
oversight purposes, provide an unprecedented 
view of parent-led organizational activity in 
contemporary schools. We link these records 
to school-level data from the National Center 
for Education Statistics’ (NCES) Common Core 
of Data (CCD) geocoded demographic esti-
mates from the American Community Survey 
and the decennial census. Pooling these data 
creates a comprehensive panel of North Car-
olina elementary schools during the 1999 to 
2015 period, including time-varying measures 
of PTA activity. We further link these data to 
student-level administrative data from the 
North Carolina Education Research Data Cen-
ter (NCERDC) to document PTA activity in the 
schools students attend as they age through 
elementary school.

Parent-Te acher Associations in 
American Public Elementary 
Schools
Although not all PTAs are associated with the 
National PTA, that umbrella organization con-
tinues to create a model for parent collective 
action in contemporary public schools. 
Founded in 1897 as the National Congress of 
Mothers, the National Parent Teacher Associa-
tion provides an important avenue to political 
activity, particularly for white, middle-class 
mothers (Woyshner 2009). The National Parent 
Teacher Association was central to the im
plementation of school lunch and child immu-
nization programs and continues to organize 
letter-writing and other lobbying efforts around 
public school funding and related issues (Put-
nam 2001; Woyshner 2003). National PTA mem-
bership has declined since the 1960s and in 
many schools, unaffiliated parent-teacher orga-
nizations or parent-student-and-teacher orga-
nizations now operate instead (Crawford and 
Levitt 1999; Putnam 2001). These non-PTA af-
filiated organizations emerge less frequently 
and may provide fewer opportunities to engage 
parents in issues that transcend their children’s 
schools, given their preference for organiza-
tional independence. However, because the in-
ternal operations of PTA and non-PTA groups 

do not appear to vary systematically, we con-
sider these organizations as functional equiva-
lents. Therefore, we consider all such school-
based nonprofit organizations, regardless of 
national affiliation, as PTAs.

Modest in terms of organizational structure 
and human resources, PTAs recruit members 
from across the school. Nonetheless, our field 
research indicates that a relatively small group 
of parents typically play a disproportionately 
large role in PTA operations. Much PTA labor 
occurs outside of open school-wide meetings: 
on email chains and social media, in closed 
meetings of elected PTA board members, or in 
smaller committees on which parents volun-
teer to organize around particular tasks or in-
terests, such as school grounds and facilities, 
fundraising, or newsletter production. Fund-
raising is also a central activity for many PTAs. 
These organizations collect membership dues 
and parent and community donations and run 
bake sales, raffles, and school festivals (Murray 
et al. 2018). Despite these efforts, PTAs account 
for less than 1 percent of school budgets,  
and even in the most extreme cases of highly 
funded PTAs in poorly financed schools, PTAs 
rarely account for more than 5 percent of an 
overall operating budget (Brown, Sargrad, and 
Benner 2017; Hanushek 1997; Hanushek, Riv
kin, and Taylor 1996; Nelson and Gazley 2014). 
Our observations of parental collective action 
in several North Carolina elementary schools 
indicate that, despite this limited financial im-
pact, by bringing parents into schools, PTAs 
provide a setting for parents to informally 
track their children’s educational progress, get 
to know one another, and learn about the in-
stitution’s day-to-day operations (Murray et al. 
2018).

The literature provides little evidence about 
PTAs and their operations. From an equity per-
spective, our first research question asks which 
school communities benefit from PTA re-
sources. Our second question focuses within 
schools, asking which students benefit from 
the educational opportunities that PTAs help 
create. Research and theory in the social capital 
and social reproductionist traditions suggest 
two sets of answers to these two questions. In 
the following discussion, we elucidate and test 
a series of hypotheses emerging from the two 
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perspectives about PTAs and their conse-
quences for educational inequality.

Social Capital: Trust, Diversity, and the PTA
From a social capital perspective, PTAs are part 
of a virtuous cycle, institutionalizing the trust 
present in schools to create new social re-
sources widely available to all members of a 
school community. Several school reform mod-
els thus emphasize PTAs as a mechanism to im-
prove communication among parents, teach-
ers, and administrators (Bryk 2010; Comer 1995; 
Epstein 2001). Although this perspective sug-
gests that the formation of a PTA has a positive 
effect on school operation (Bryk and Schneider 
2002; Bryk et al. 2010; Orr and Rogers 2011; Put-
nam 2001), it also implies that PTAs are unlikely 
to emerge in schools characterized by a sense 
of distrust or devoid of social norms (Coleman 
1988). This perspective thus regards the PTA—
and other voluntary civic organizations—as 
both a reflection of the degree of social capital 
present in a community and as a broker of ad-
ditional social ties.

It also suggests that school and community 
characteristics associated with the develop-
ment of communal trust should increase PTA 
activity in a school. Although the relationship 
between diversity and social capital is far from 
resolved (Portes and Vickstrom 2011), organiza-
tional size (Andrews 2017), racial and ethnic di-
versity, as well as economic inequality are in 
many settings associated with lower levels of 
trust (Alesina and La Ferrara 2002) and civic 
engagement (Costa and Kahn 2003; van der 
Meer and Tolsma 2014). We hypothesize that 
PTAs operate disproportionately in relatively 
small, well-established, and demographically 
homogeneous schools. Similarly, charter schools 
and other schools of choice should have rela-
tively high levels of PTA operation, given that 
families who have chosen to enroll in such in-
stitutions likely subscribe to similar educational 
philosophies.

PTAs institutionalize the social ties among 
parents, creating opportunities for parents to 
get to know and work with other parents from 
across a school community (Small 2009). These 
social networks create intergenerational clo-
sure in the school environment, making it pos-
sible for parents to share information about is-

sues within the school and look out for one 
another’s children (Muller and Kerbow 1993; 
McNeal 1999; Noguera 2001). Further, given the 
loosely coupled organizational structure of 
most American public schools, involved and 
well-informed parents may provide an impor-
tant channel for communication among teach-
ers and administrators, building trust and or-
ganizational capacity in schools (on structure, 
Hallett 2010; Meyer 1977; Paino 2018; on com-
munication, Lee, Bryk, and Smith 1993). Social 
capital theory suggests that these resources are 
distinctive—and distinctively powerful—be-
cause they operate as a public good (Coleman 
1988). That is, in contrast to physical capital, 
where the benefits of ownership typically ac-
crue primarily to the owner, the benefits of so-
cial capital accrue broadly throughout the so-
cial organizations in which social capital 
operates (Coleman 1988). We thus hypothesize 
that students who attend a school with an ac-
tive PTA will enjoy stronger academic gains, on 
average, than children who attend a school with 
no PTA. Further, based on the assumption that 
the network in which PTA social capital oper-
ates is roughly coterminous with the school, we 
hypothesize that the achievement gains associ-
ated with attending a school with a PTA will be 
distributed broadly across a school’s popula-
tion.

Social Reproduction: Resource  
Hoarding via the PTA
For PTAs to have the broadly egalitarian conse-
quences that school reform advocates hope for, 
they must be at least as likely to operate in rel-
atively disadvantaged schools as in advantaged 
schools and must create opportunities that are 
equitably distributed within schools. Research 
in the social reproductionist mold suggests that 
the opposite may be true.

Affluent and middle-class citizens often 
have time, money, and professional skills to 
dedicate to political activity. It is not surpris-
ing, therefore, that they tend to be more en-
gaged in the political process than their socio-
economically disadvantaged fellow citizens 
(Verba, Schlozman, and Brady 1995). Consistent 
with this evidence, Ashlyn Nelson and Beth Ga-
zley demonstrate that the financial resources 
associated with PTAs and other school-
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supporting institutions tend to cluster in large 
and relatively affluent school districts (2014). 
This study sheds important light on the distri-
bution of PTA-generated funds but provides no 
evidence about the schools in which lower-
revenue PTAs operate. Consistent with a view 
of PTAs as complicit in the reproduction of in-
equality, we hypothesize that high-revenue 
PTAs will be disproportionately concentrated 
in schools with small proportions of poor and 
minority students.

Although school reform models rely on PTAs 
to generate broadly accessible social capital, 
the assumption does not necessarily follow that 
the social networks in which PTAs generate and 
deploy social capital encompass entire schools. 
Case study evidence suggests that within a 
given school district, PTAs may play a particu-
larly important role in schools that educate so-
cioeconomically diverse student populations. 
In these settings, relatively advantaged parents 
use the PTA to attract other relatively advan-
taged families to the school and ensure that 
their students receive preferential treatment 
within the school (Cucchiara and Horvat 2009; 
Lareau and Muñoz 2012; Posey-Maddox 2014; 
Lewis and Diamond 2015). Based on this work, 
we hypothesize from a social reproduction per-
spective that PTAs operate disproportionately 
in schools that enroll relatively affluent stu-
dents as well as in schools that are socioeco-
nomically and racially diverse.

Schools, like any other social context, can be 
cliquish or otherwise socially fragmented (Mc-
Farland et al. 2014). In socially fragmented 
schools, one group of parents may act collec-
tively to form and operate a PTA and use the 
organization and the social capital it creates to 
disproportionately benefit their own children. 
When they do, PTAs can be a tool for the hoard-
ing of educational opportunities rather than 
creators of broad-based public goods. The so-
ciologist L’Heureux Lewis-McCoy provides a 
striking example of the ways in which the PTA 
can facilitate opportunity hoarding in his 
study of racial inequality in one diverse subur-
ban school district (2014). White middle-class 
parents in this district organized via the PTA 
to counter what they viewed as an undue focus 
on racial inequality, arguing instead for an 
achievement-for-all focus in district policy and 

creating networks for parents to lobby for pre-
ferred teachers and educational opportunities. 
In this case, the PTA seems to have redirected 
educator priorities away from efforts that might 
have disproportionately benefited students of 
color and other educationally disadvantaged 
students. In other settings, PTAs may create so-
cioeconomically exclusive social networks 
through which advantaged parents share in
formation about, and advocate for, enhanced 
educational opportunities for their children, a 
process described as “negotiated advantage” 
(Lareau and Calarco 2012; Calarco 2018). In ei-
ther case, based on the social reproduction per-
spective, we hypothesize that the benefits as-
sociated with PTAs accrue to the relatively 
advantaged children with close network ties to 
the PTA and its leaders, at the expense of stu-
dents in other social networks.

Data and Methods
Our analyses provide a new window into PTA 
activity over time and space by exploring the 
schools in which IRS-reporting PTAs operate 
and the students that PTA operation benefit. 
Although these data cannot speak to the rate 
at which individual parents participate in the 
life of their children’s schools via the PTA, they 
document the existence of PTAs and provide 
evidence of when and where relatively large 
PTAs (as measured by PTA revenues) operate. By 
pairing these administrative data with student-
level achievement scores, we shed light on the 
relationship between PTAs and the distribution 
of student opportunities between and within 
schools.

Drawing on the Urban Institute’s National 
Center for Charitable Statistics’ (NCCS) data-
bases, we construct a panel dataset that at-
tempts to describe all PTAs, or similar organi-
zations connected to a North Carolina public 
elementary school, that registered with the IRS 
between 1999 and 2015. We link these nonprofit 
data with school-level data on all North Caro-
lina public elementary schools from the CCD, 
as well as student-level data from NCERDC. The 
result is a sixteen-year panel on school and civic 
life that allows us to investigate the distribution 
of PTAs across North Carolina elementary 
schools and their consequences for educational 
opportunities for children in the state.
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Documenting Active PTAs
We draw on the NCCS databases that regularly 
document and compile financial data on orga-
nizations that register with the IRS. Under fed-
eral law, all 501(c)(3) public charities, with the 
exception of religious congregations, that raise 
$5,000 or more in annual revenue must register 
with the IRS. We identify educational nonprofits 
by extracting PTAs, PTOs, and single-school sup-
porting nonprofits from the database and sub-
sequently match them to North Carolina ele-
mentary schools using common addresses 
between the NCCS organizational and NCES 
school administrative files. Once matched, we 
create school-year level indicators for whether 
the school has an organization active in a given 
year based on whether NCCS reported an active 
organization in the same year or within a window 
of three years. The appendix provides a detailed 
description of the techniques we used to identify 
school-supporting organizations and match 
these organizations with the schools they serve.

Although these data may only provide a re-
cord of school-linked associations that file with 
the IRS, our analyses suggest nearly all active 
school-linked organizations regularly do so. 
The National PTA broadly circulates the neces-
sary forms for associations to file with the IRS 
and provides considerable encouragement and 
assistance in doing so. Furthermore, our cross-
validation efforts, including telephone inter-
views with a sample of schools and web searches, 
indicate that fewer than 5 percent of schools  
for whom no matched IRS data are available 
have links to a parent-teacher association with 
scheduled meetings.

Dependent Variables
We use these data to construct a time-varying 
indicator identifying each of the years in which 
a PTA or similar organization is active in each 
North Carolina public elementary school. In 
supplementary models, we investigate the 
school-level predictors of high-revenue PTAs  
by replacing the outcome in previous models 
with an indicator flagging schools during  
the years in which their PTAs reported revenues 
of $50,000 or more. Subsequent analyses of 
student-level outcomes in schools with and 
without PTAs rely upon data from the NCERDC 

for all youth enrolled in North Carolina public 
elementary schools during the 2007–2008, 
2008–2009, 2009–2010, 2010–2011, and 2011–2012 
school years. We linked these measures to 
school-level PTA data described for the corre-
sponding school years.

Independent Variables
Our first set of analyses examines the charac-
teristics of schools in which PTAs operate. To 
facilitate these analyses, we merge time-varying 
measures of PTA activity with panel data de-
scribing the demographics, organizational 
characteristics, and neighborhood characteris-
tics of schools to explore the relationships be-
tween several measures of school trust and re-
sources and PTA operation. Our analyses shed 
light on the sorts of resources necessary to 
build associational life in schools. Our second 
set of analyses measures variation in student 
achievement explained by PTA presence, net of 
students’ race-ethnicity, gender, special educa-
tion status, English-language learner status, 
and prior achievement. We specifically examine 
the role of socioeconomic status (SES) in mod-
erating the relationship between attending a 
school with a PTA and subsequent academic 
benefits.

Racial-Ethnic Predictors of PTA Activity
We use data from the 1999–2015 Public Elemen-
tary and Secondary School Universe surveys in 
the CCD to capture racial-ethnic homogeneity 
as a measure of trust across school years. We 
constructed the Blau index (sometimes known 
as the Gini-Simpson index) to measure racial 
diversity in a school using total membership 
counts and the proportion of black, white, and 
Hispanic students by school year (Blau 1977). 
Blau index measures were generated using the 
following equation:

λ = − + + +1 2 2 2 2( )Pr Pr Pr Prwhite black hispanic other .

The resulting measure ranges from 0 to 1, 
where 0 represents a perfectly homogenous 
group and increases as the group becomes 
more diverse. The resulting proportion repre-
sents the probability that an individual in the 
school is from a certain racial-ethnic group.
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Organizational Predictors of PTA Activity
We use CCD data to identify new schools as they 
appear in our panel, determine their size based 
on annual membership counts, and flag charter 
schools distinctively from traditional public 
schools. New schools in our panel are often 
public charters; North Carolina removed the 
cap on the number of charter schools allowed 
in the state in 2011, prompting an increase in 
the number of charters and proportion of stu-
dents attending charters.

Socioeconomic and Spatial  
Predictors of PTA Activity
To measure school-level resources, we use 
counts of students receiving free and reduced-
price lunch available in the CCD. We use the 
Education Demographic and Geographic Esti-
mates (EDGE)—also prepared by NCES—to 
capture the socioeconomic context surround-
ing schools at the district level. EDGE provides 
data from the American Community Survey 
and the decennial census that measure local 
civilian unemployment rates and proportions 
of single-parent households among families 
with school-age children living within the 
school district boundaries. We use mapping 
software to estimate proportions of students 
receiving free and reduced-price lunch at the 
school attendance boundary level. Available for 
most traditional public schools, the School At-
tendance Boundary Survey (SABS), adminis-
tered by NCES, provides shapefiles for use with 
measures in the CCD.

Student-level analyses rely on a measure 
from North Carolina’s Department of Public In-
struction termed economically disadvantaged. 
This classification captures students who re-
ceive, or are in a family that receives free or 
reduced-price lunch services or other federal 
assistance programs such as Temporary Assis-
tance for Needy Families, or Supplemental Se-
curity Income.

Analytic Strategy
Our unbalanced panel includes 23,209 school-
year observations from 1999 through 2015. Our 
analyses consider 1,631 unique schools that en-
rolled students in any configuration of kinder-
garten through fifth grades during at least one 

year of the study period. We then investigate 
the relationships between PTA exposure and 1.3 
million reading and math achievement scores 
for fourth- and fifth-grade students from school 
year 2007–2008 to school year 2011–2012. The 
results from the analyses that follow provide 
insight into the prominence of PTAs in North 
Carolina, the characteristics of schools that pre-
dict PTA formation, and the consequences of 
PTA presence on student outcomes.

Research Question 1: Demographic and 
Organizational Predictors of PTA Activity
We use these school-level panel data to conduct 
a series of bivariate and multivariate analyses 
to investigate the school and community-level 
characteristics associated with PTA operation. 
We use random-effects models to examine dif-
ferences between schools across the study pe-
riod. This model takes the following functional 
form:

Ln
P
P

X Yearit

it
it it i it1 1 2−







= + + ∑ + +α β β µ e ,

where the outcome is the logit transformation 
of a school i’s time-varying odds of having an 
active PTA in year t, Xit is vector of the school-
level controls (demographics, size, and so on) 
described, Yearit is a series of dummy variables, 
years 1999 through 2015 (1999 is reference), and 
µit and eit are the between and within school er-
ror terms. We also report the results of identi-
cally specified linear probability models, in 
which the dichotomous outcome is not log 
transformed. Such a model is necessarily het-
eroskedastic and therefore likely returns biased 
standard error estimates. However, this model 
is useful for interpretation when its results are 
consistent with the logistic model’s results.

We then replace the school random effect in 
the model specified with a school fixed effect 
to investigate whether changes in school char-
acteristics predict the formation or dissolution 
of PTAs. Although findings for these school 
fixed-effects models generalize only to the 
subset of schools in which a PTA formed or dis-
solved over the study period, they make it pos-
sible to separate the effects of school character
istics on PTA operations from the potential 
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confounding influences of a wide range of time-
invariant aspects of school culture and loca-
tion.

Research Question 2: PTA Activity and  
Student Achievement Growth
Our second set of analyses attempts to provide 
preliminary information about the link be-
tween PTA operation and the distribution of 
educational opportunities. We use the student-
level data presented earlier to estimate models 
of the following general form:

Y PTA EDS X Y

Year Gra

is s is is is Year n

is

= + + + +

+ ∑ + ∑
−( )α β β β β

β β
1 2 3 4 1

4 5 ddeis s is+ +µ e .

The dependent variables in these models, 
Yis, are grade-by-year standardized scores on the 
standards-based end-of-grade tests that all 
North Carolina students take in the spring of 
the fourth and fifth grades. Because students 
take tests in both reading and mathematics 
each spring, we estimate all models separately 
for reading and mathematics skills. The key 
predictor in these models, PTAs is an indicator 
flagging students enrolled in a school with an 
active PTA based on IRS filings during the 
school year under study.

This set of analyses includes a vector of time-
varying student-level controls, including an 
indicator flagging students identified as eco-
nomically disadvantaged; indicators identify-
ing student gender, race-ethnicity, and English-
language learner status; lagged values on stu-
dents’ math and reading achievement scores 
using third-grade scores for students observed 
in the fourth-grade and fourth-grade scores for 
students observed in the fifth grade; and a set 
of year and grade fixed effects to account for 
achievement time trends. We also include a 
school-by-year random effect to adjust standard 
errors for school-level clustering. In a second 
set of models, we add an interaction between 
the school-level PTA indicator and the student-
level economically disadvantaged indicator to 
examine the extent to which poor and nonpoor 
students share in educational opportunities as-
sociated with PTA operation.

To interpret the results of these models as 
unbiased estimates of the independent effects 
of PTA operation on student achievement, one 

must assume that the measured controls cap-
ture all school and student characteristics as-
sociated both with PTA operation and student 
achievement. This assumption is highly restric-
tive, particularly given that PTAs likely both re-
flect and generate a wide range of relationships, 
resources, and practice within the schools 
where they operate. We thus consider these 
models to be exploratory. Nonetheless, this ev-
idence regarding achievement growth trajecto-
ries in schools with and without PTAs—and 
particularly evidence regarding the develop-
ment of socioeconomic achievement gaps in 
PTA and non-PTA schools—provides at least a 
partial test of social capital and opportunity 
hoarding hypotheses about the distribution of 
educational opportunities. Social capital im-
plies a common and widely distributed positive 
association between PTAs and student achieve-
ment; opportunity hoarding implies that this 
association will be more pronounced for advan-
taged students than for poor students.

Results
In what follows, we describe the frequency and 
permanence of parent associational life among 
North Carolina elementary schools. We then 
adjudicate between social capital and social re-
productionist views of PTAs by providing evi-
dence for the organizational, demographic, and 
spatial predictors of PTA operation and the ac-
ademic consequences for students who attend 
schools with PTAs.

An Institution in Decline?
Robert Putnam, Theda Skocpol, and others 
view the PTA as emblematic of a broad decline 
in associational life in the United States (Put-
nam 2001; Skopol and Fiorina 2004). The solid 
line in figure 1, which reproduces Putnam’s 
data on the proportion of parents of school-age 
children who were dues-paying members of the 
National PTA between 1960 and 2000, illustrates 
that the proportion of such U.S. parents peaked 
at 47 percent in 1960, before declining to 17 per-
cent in 1980 (Putnam 2001). The dotted line up-
dates Putnam’s time series to 2016. In that year, 
the National PTA reported a membership of 
four million, or about 20 percent of U.S. parents 
of school-age children.

Our analyses suggest that, at least in North 
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Carolina, declining PTA membership in the re-
cent past does not reflect a decline in the pro-
portion of elementary school-age children who 
attend a school with an active PTA. Indeed, as 
the gray line in this figure illustrates, that pro-
portion has risen steadily across the last fifteen 
years. Sixty percent of North Carolina public 
elementary school students currently attend a 
school with an active PTA or similar organiza-
tion. Putnam speculates that some of the de-
cline in PTA membership may be due to the rise 
of parent-teacher organizations, parent-teacher 
student organizations, and other school-level 
groups that are independent from the National 
PTA. Putnam worries that these organizations 
reflect increased attention on the interests of 
one’s own children rather than a broader com-
mon good (2001). Our analysis indicates that 
under 20 percent of North Carolina school-
affiliated parent organizations are independent 
from the National PTA, and that proportion has 
remained largely unchanged since 1999.

Another potential source for the decline in 
National PTA membership is a decline in the 
proportion of parents in schools with active 
PTAs who join the national organization. Our 
data cannot speak directly to this possibility, 

but survey data collected by the National Center 
for Education Statistics in 1995, 2003, 2007, and 
2012 suggest that the vast majority of parents 
report active engagement in their children’s 
schools and that this rate has not changed in 
the recent past. Nearly 90 percent of parents of 
school-age children reported having attended 
a PTA or related school-wide meeting in the 
past year throughout the 1995 to 2012 period, 
and nearly half of parents reported volunteer-
ing at their children’s school in each of these 
study years (Herrold, O’Donnell, and Mulligan 
2008; Noel et al. 2016; Wirt et al. 2001; Vaden-
Kiernan, McManus, and Chapman 2005). On 
their face, these survey responses are difficult 
to reconcile with the evidence that Putnam has 
assembled regarding the decline in PTA mem-
bership. Nonetheless, it is possible that PTAs, 
although widely distributed across schools, 
represent an increasingly narrow membership 
within schools.

Table 1 provides a descriptive time trend for 
the proportion of schools with any PTA, and 
with big PTAs raising at least $50,000 annually 
relative to school and school district demo-
graphic characteristics (see table A1 for annu-
ally reported data). PTAs remain prominent 

Figure 1. Time Trend of PTA Membership and Organizational Presence

Source: Authors’ calculations updating Theda Skocpol’s data on PTA membership to 2017 and  
including organizational activity from the National Center for Charitable Statistics, Core and  
Business Master files.
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over the sixteen-year period, appearing at just 
under 50 percent of all elementary schools in 
the state in 1999 (N = 750) and almost 60 percent 
by 2015 (N = 979). Although PTAs grew by about 
20 percent over the study period, large PTAs tri-
pled their presence in the years in which we 
have revenue data (1999–2012), from about fifty 
schools raising $50,000 or more to almost 150.

Socioeconomic and Spatial  
Correlates of PTA Activity
Table 2 gives an overview of school character-
istics summarized by PTA history: whether it 
formed or dissolved and whether it always or 
never existed across the panel. PTAs are prom-
inent and stable organizations across our panel: 
most North Carolina elementary schools had a 
PTA in all years of the study period (N = 667). 

There are relatively few cases of PTA births and 
deaths, indicating that once a PTA forms, it is 
likely to remain active. The relationship be-
tween school size, racial diversity, and the lon-
gevity of a PTA appears to be positive. Table 2 
also suggests schools that host PTAs in all years 
are remarkably similar, on average, to those in 
which a PTA never existed. Racial and socioeco-
nomic gaps between schools with and without 
PTAs are strikingly small. Although PTAs are 
evenly distributed across racial and socioeco-
nomic indicators, the disparity among charter 
schools based on PTA history is noticeable. 
Charter schools make up 8 percent of schools 
that never had a PTA, but they are not repre-
sented among schools that had an organization 
in all years, in part because most North Caro-
lina charters formed during the study period.

Table 1. Characteristics of North Carolina Elementary Schools

1999– 
2002

2003– 
2006

2007– 
2010

2011– 
2014 2015

Dependent variables
Any PTA? 0.47 0.51 0.54 0.57 0.57
More than 50K PTA? 0.04 0.06 0.07 0.04 —

Demographic predictors
Free or reduced-price lunch 0.47 0.49 0.46 0.59 0.66
Black 0.33 0.33 0.29 0.25 0.26
White 0.59 0.55 0.53 0.51 0.50
Hispanic 0.05 0.08 0.11 0.15 0.16
Other 0.03 0.03 0.04 0.08 0.08
Racial-ethnic diversity 0.38 0.41 0.45 0.48 0.49

Organizational predictors
Size 501 493 509 510 503
New school 0.02 0.02 0.02 0.01 0.02
New school (lagged) 0.01 0.02 0.02 0.01 0.00
Charter school 0.04 0.04 0.04 0.05 0.06

Neighborhood predictors
Unemployment rate 0.12 0.12 0.11 0.11 0.11
Single-parent household rate 0.52 0.52 0.52 0.52 0.52

Source: Authors’ calculations based on National Center for Charitable Statistics, Core and Business 
Master files, merged with school administrative data from National Center for Education Statistics, 
Common Core of Data. Neighborhood predictors are generated using district-level decennial census 
and ACS estimates from National Center for Education Statistics, Education Demographic and 
Geographic Estimates data.
Note: PTA revenues only available until year 2012. Racial-ethnic diversity calculated using the Blau 
index.
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The bivariate loess plots in figure 2 provide 
another representation of the relationship be-
tween school demographic composition and 
PTA presence. The figure displays the pro
portion of students who qualify for free or 
reduced-price lunch and the proportion of stu-
dents who are African American or Hispanic 
plotted with the likelihood that a school has a 
PTA. Although approximately 80 percent of the 
state’s most homogeneously affluent schools 

have an active PTA, PTAs are also present in 
almost 50 percent of schools where nearly all 
students qualify for free or reduced-price 
lunch. That said, there is almost no bivariate 
relationship between school racial composi-
tion and PTA presence except among the most 
highly segregated black schools. More than 40 
percent of schools with predominantly white 
enrollments and more than 50 percent of rela-
tively integrated schools have operating PTAs. 

Table 2. School Characteristics by PTA History, 1999–2015

Never Had  
a PTA PTA Died PTA Born

PTA  
All Years

Demographic predictors
Free or reduced-price lunch 0.56 0.61 0.41 0.47
Black 0.28 0.38 0.15 0.32
White 0.55 0.45 0.72 0.51
Hispanic 0.10 0.11 0.08 0.11
Other 0.05 0.05 0.04 0.05
Racial-ethnic diversity 0.40 0.45 0.35 0.48

Organizational predictors
Size 438 460 525 571
Charter school 0.08 0.02 0.08 0.00

Neighborhood predictors
Unemployment rate 0.12 0.12 0.11 0.11
Single-parent household rate 0.50 0.53 0.49 0.54

Source: Authors’ calculations based on National Center for Charitable Statistics, Core and Business Master files, 
merged with school administrative data from National Center for Education Statistics, Common Core of Data. 
Neighborhood predictors are generated using district-level decennial census and ACS estimates from National 
Center for Education Statistics, Education Demographic and Geographic Estimates data.
Note: Racial-ethnic diversity calculated using the Blau index.

Figure 2. Bivariate Loess Plots of School Demographic Composition and PTA Presence

Source: Authors’ calculations using the National Center for Charitable Statistics, Core and Business 
Master files, and the National Center for Education Statistics, Common Core of Data.
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However, as the proportion of black students 
approaches 1, the likelihood of having a PTA 
declines.

Figure 3 provides a geographic representa-
tion of the evenness by which PTAs are dis-
persed across poor and nonpoor communities 
in North Carolina’s Triangle area. The refer-
enced map displays traditional public and pub-
lic charter elementary schools, both with and 
without PTAs, alongside the concentration of 
poor students in enrollment zones that make 
up Wake County Public School System, Durham 
Public Schools, Orange County Public Schools, 
and Chapel Hill-Carrboro City Schools. PTAs 
appear to be most prominent in school zones 
with the most economic diversity, although 
they still emerge in homogeneously poor and 
affluent communities.

The analyses reported in table 3 provide a 
multivariate examination of the school-level 
characteristics predicting PTA operation. In 

models 1 and 2, we use time-varying measures 
of school characteristics to predict PTA opera-
tion in the same year, adding school random 
effects to account for repeated observations. 
In models 3 and 4, we replicate these models 
using school fixed effects to estimate the extent 
to which changes in school characteristics 
affect changes in PTA operation, net of time-
invariant school characteristics. We report 
linear random- and fixed-effects analyses in 
models 1 and 3 for ease of interpretation. Be-
cause the key predictors in these models are 
z-score standardized, each of the model’s coef-
ficients—with the exception of coefficients for 
indicator variables flagging new schools—can 
be interpreted as the difference in expected 
PTA activity rates associated with a 1 standard 
deviation change in the predictor, net of all 
other controls. We report logistic analyses in 
models 2 and 4.

Models 1 and 2 draw attention to several 

Figure 3. Elementary School PTAs by Local Free Lunch Participation Rates, North Carolina Research 
Triangle, 2015

Source: Author-generated map using the National Center for Charitable Statistics, Core and Business 
Master files, with administrative data and shapefiles provided by the National Center for Education 
Statistics, Common Core of Data and School Attendance Boundary Survey.
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school characteristics that associate with PTA 
operation. Large schools are significantly more 
likely to have active PTAs. Conversely, the nega-
tive conditional association between the pro-
portion of students enrolled in free or reduced-

price lunch in a school and the odds of active 
PTA operation is statistically significant. In 
both cases, these relationships are weak: a stan-
dard deviation increase in enrollment and de-
crease in percent free or reduced-price lunch is 

Table 3. Predictors of PTA Presence Using Linear and Logistic Regression, 2015

Model 1
Linear RE

Model 2
Logistic RE

Model 3
Linear FE

Model 4
Logistic FE

Demographic predictors
Free or reduced-price lunch (std) –0.01* –0.11 0 –0.04
Black (std) 0.01 0.41*** 0 0.03
Hispanic (std) –0.03*** –0.63*** –0.03*** –0.75***
Racial-ethnic diversity (std) 0.06*** 1.58*** 0.05*** 1.29***

Organizational predictors
Size (std) 0.02*** 0.43*** 0.01 0.12
New school –0.08*** –2.81*** –0.08*** –2.77***
New school (lagged) –0.03* –1.21*** –0.03** –1.31***

Year fixed effects
1999 (reference) 0 0 0 0
2000 0 0.07 0 0.08
2001 0.02** 0.65** 0.02** 0.62**
2002 0.03*** 0.74*** 0.03** 0.70***
2003 0.04*** 0.97*** 0.04*** 0.92***
2004 0.04*** 1.14*** 0.04*** 1.07***
2005 0.05*** 1.22*** 0.05*** 1.17***
2006 0.05*** 1.32*** 0.05*** 1.29***
2007 0.04*** 0.93*** 0.04*** 0.91***
2008 0.05*** 1.16*** 0.05*** 1.16***
2009 0.06*** 1.38*** 0.06*** 1.38***
2010 0.07*** 1.74*** 0.07*** 1.70***
2011 0.08*** 1.82*** 0.07*** 1.75***
2012 0.08*** 2.05*** 0.08*** 1.99***
2013 0.08*** 1.78*** 0.07*** 1.72***
2014 0.07*** 1.57*** 0.07*** 1.54***
2015 0.08*** 1.77*** 0.07*** 1.72***

Constant 0.46*** –3.35*** 0.48***
N 23,018 23,018 23,018 5,248

Source: Authors’ calculations based on National Center for Charitable Statistics, Core and Business 
Master files, merged with school administrative data from National Center for Education Statistics, 
Common Core of Data. Neighborhood predictors are generated using district-level decennial census 
and ACS estimates from National Center for Education Statistics, Education Demographic and 
Geographic Estimates data.
Note: These models use time-varying measures of school characteristics to predict PTA operation in 
the same year. Models 1 and 2 use school random effects and models 3 and 4 use school fixed effects. 
Models 1 and 3 are linear probability models and Models 2 and 4 are logistic models. 
*p < .05; **p < .01; ***p < .001
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associated with a 1 or 2 percentage point differ-
ence in PTA operation rates. Nonetheless, both 
associations point to the role that two basic or-
ganizational resources—the numbers of par-
ents who are available to participate in PTA ac-
tivities and these parents’ finances—play in 
PTA operation. The significant negative coeffi-
cients for new schools in models 1 and 2 also 
likely speak to the role that organizational re-
sources play in PTA operation.

The relationship between schools’ racial 
composition and PTA operation is somewhat 
more challenging to explain. Although social 
capital theory implies PTAs should form in rel-
atively homogeneous schools, models 1 and 2 
in table 3 indicate that school racial diversity is 
significantly and positively associated with PTA 
operation. Indeed, this association is relatively 
strong: a 1 standard deviation change in school 
diversity is associated with a 6 percentage point 
difference in a school’s likelihood of having an 
active PTA, net of controls. An increase in 
school size, a smaller concentration of econom-
ically disadvantaged students, and an increase 
in school racial diversity all independently re-
late to a school’s likelihood of having an oper-
ating PTA. However, none of these associations 
provide warrant for strong statements regard-
ing the school demographic factors that in-
crease or decrease the chances of PTA operation 
in a given school.

The fixed-effects analyses reported in mod-
els 3 and 4 aim to provide a more stringent test 
of the role school characteristics play in deter-
mining PTA formation or dissolution. These 
analyses, which pool data for all available 
schools across our 1999–2015 panel and add a 
school-level fixed effect, estimate the relation-
ship between year-over-year changes in each of 
the key independent variables and the chances 
of school PTA operation. These models thus fo-
cus particular attention on schools in which 
PTAs dissolve or form over the study period to 
control for all time-invariant school character-
istics that may confound cross-sectional esti-
mates of the effects of a given measured school 
factor on the chances of PTA operation. The 
results reported in models 3 and 4 of table 3 
indicate that after controlling for unmeasured 
time-invariant school characteristics, the socio-

economic circumstances of a school’s student 
body do not significantly influence the likeli-
hood of having a PTA operate in a school. How-
ever, this analysis indicates when school enroll-
ments become more racially diverse, the odds 
of PTA organization increase significantly. Al-
though the magnitude of this effect is not large, 
it suggests that PTAs may come into being to 
serve as social bridges in relatively diverse 
school communities, or enable advantaged par-
ents to control the flow of school opportunities 
and resources when in racially competitive 
school contexts. Finally, this model indicates 
that new schools are significantly less likely to 
have PTAs, particularly in their first year of op-
eration.

Table 4 reports the results of a series of par-
allel models designed to isolate the character-
istics of schools that host high-revenue PTAs. 
The first two random-effects models, which ex-
plore the characteristics of schools in which an 
active PTA raised at least $50,000, suggest un-
surprisingly that school size is positively associ-
ated with high-revenue PTA operation. Further, 
this model suggests that schools that educate 
large proportions of students who qualify for 
free or reduced-price lunch, schools that edu-
cate large proportions of black and Hispanic 
students, and racially diverse schools are less 
likely to house high-revenue PTAs.

The analyses reported in models 3 and 4 sug-
gest that some part of the association between 
school demographics and PTA revenue may be 
systematic. These fixed-effects models use year-
to-year changes in school characteristics to pre-
dict formation and dissolution of PTAs raising 
$50,000 or more annually. These models reveal 
growing school enrollments may expand fund-
raising possibilities facilitating the creation of 
high-revenue PTAs. Although the model sug-
gests that changes in proportions of free or 
reduced-price lunch enrollment have no signif-
icant effect on the likelihood of having a high-
revenue PTA, we find that these resource-rich 
organizations are less likely to form in schools 
that educate minority youth. As the significant 
negative coefficients for percent black and per-
cent Hispanic indicate, increases in black and 
Hispanic enrollments decrease the odds of 
high-revenue PTA operation.
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Table 4. Predictors of PTA Presence (Over $50,000) Using Linear and Logistic Regression, 2015

Model 1
Linear RE

Model 2
Logistic RE

Model 3
Linear FE

Model 4
Logistic FE

Demographic predictors
Percent free or reduced-price  

lunch (std)
–0.01** –0.62*** 0 0.07

Percent black (std) –0.04*** –1.65*** –0.06*** –1.77***
Percent Hispanic (std) –0.03*** –0.96*** –0.03*** –0.98***
Racial-ethnic diversity (std) –0.01** 0.29 –0.02*** –0.27

Organizational predictors
Size (std) 0.06*** 1.43*** 0.06*** 1.15***
New school 0.01 0.86* 0 0.39
New school (lagged) 0.03** 1.11** 0.02 0.81*

Neighborhood predictors
Unemployment rate –0.03*** –1.69*** 0 0
Single-parent household rate 0.03*** 0.64*** 0 0

Year fixed effects
1999 (reference) 0 0 0 0
2000 0.01 0.58 0.01 0.54
2001 0.02* 0.63 0.02** 0.63*
2002 0.02*** 0.76* 0.03*** 0.80*
2003 0.04*** 1.19*** 0.04*** 1.33***
2004 0.04*** 1.40*** 0.04*** 1.39***
2005 0.05*** 1.66*** 0.05*** 1.65***
2006 0.05*** 1.86*** 0.06*** 1.88***
2007 0.05*** 1.75*** 0.06*** 1.90***
2008 0.05*** 1.43*** 0.05*** 1.89***
2009 0.06*** 1.79*** 0.06*** 2.17***
2010 0.06*** 2.22*** 0.07*** 2.15***
2011 0.07*** 2.47*** 0.07*** 2.41***
2012 0.08*** 2.78*** 0.08*** 2.70***

Constant 0.02* –9.67*** 0.01
N 23,018 23,018 23,018 5,248

Source: Authors’ calculations based on National Center for Charitable Statistics, Core and Business 
Master files, merged with school administrative data from National Center for Education Statistics, 
Common Core of Data. Neighborhood predictors are generated using district-level decennial census 
and ACS estimates from National Center for Education Statistics, Education Demographic and 
Geographic Estimates data. Individual math and reading achievement scores from North Carolina 
Education Research Data Center.
Note: These models use time-varying measures of school characteristics to predict PTA operation in 
the same year. Models 1 and 2 use school random effects and models 3 and 4 use school fixed effects. 
Models 1 and 3 are linear probability models and Models 2 and 4 are logistic models.
*p < .05; **p < .01; ***p < .001
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PTAs and the Distribution of  
Educational Opportunities
Having investigated the school-level correlates 
of PTA operation, our analysis now turns to a 
consideration of the relationship between PTAs 
and student learning opportunities. The analy-
ses reported in table 5 investigate the extent to 
which achievement varies between students in 
schools with active PTAs and schools without 
one. We report results for mathematics achieve-
ment in panel A and reading achievement in 
panel B.

North Carolina students who attend schools 
with PTAs score an average of 0.16 standard de-
viations higher on fourth and fifth grade math-
ematics achievement tests than students in 
schools with no PTA. Observable student char-
acteristics explain the vast majority of this 
achievement gap between PTA and non-PTA 
schools. Nonetheless, after controlling for prior 
achievement, race, ethnicity, economic disad-
vantage, and other potential confounders in 
model 2, we find that students in PTA schools 
score statistically significantly higher on end of 
grade mathematics tests than their peers in 
schools without PTAs. Net of a robust set of con-
trols, including prior math and reading achieve-
ment, students in schools with active PTAs 
score 0.02 standard deviations higher on math-
ematics achievement than their peers in 
schools without active PTAs. This difference is 
substantively quite small, suggesting that active 
PTAs are associated with few independent edu-
cational advantages.

The advantages associated with attending a 
school with a PTA appear to accrue evenly for 
poor and nonpoor students alike. Model 2 re-
veals a 0.08 standard deviation gap in mathe-
matics achievement growth between economi-
cally disadvantaged students and their peers 
who receive neither free or reduced-price lunch 
nor other targeted government assistance. 
Model 3 indicates that this class-based mathe-
matics achievement gap does not vary signifi-
cantly between schools with PTAs and schools 
without PTAs.

The results for reading tell a different story. 
As model 1 in panel B of table 5 indicates, read-
ing achievement is 0.10 standard deviations 
higher in schools with active PTAs than in 
schools without. After controlling for student 

prior achievement and other student character-
istics, this gap is statistically indistinguishable 
from zero. Interestingly, however, this null 
main effect obscures important variation be-
tween poor and nonpoor students in the rela-
tionship between PTA activity and reading 
achievement. After adding a PTA*economically 
disadvantaged student interaction in model 3, 
the significant positive main effect for PTA in-
dicates that nonpoor students experience sig-
nificantly larger year-to-year reading achieve-
ment gains when they attend schools with PTAs 
than poor students do. Economically disadvan-
taged students, by contrast, appear to experi-
ence no benefit in reading when they attend 
schools with active PTAs. Although this model 
provides no evidence to suggest that attending 
a school with a PTA is associated with lower 
reading scores for disadvantaged students, 
these findings are consistent with a view of 
PTAs as opportunity hoarding organizations, 
suggesting that the additional educational op-
portunities provided by PTAs, although small, 
flow exclusively to nonpoor students. 

Discussion
Our analyses represent a novel use of adminis-
trative data to understand the distribution and 
consequences of parental collective action in 
contemporary elementary schools.

Drawing on nonprofit tax records, we con-
struct a comprehensive panel describing PTAs 
and other nonprofit organizations affiliated 
with North Carolina public schools between 
1999 and 2015. By linking data on these chari-
table organizations with school and district-
level administrative data as well as student-level 
achievement data, we track the predictors of 
PTA activity in schools and document the im-
plications of PTA activity for the distribution of 
student learning opportunities.

The evidence displayed about where PTAs 
form provides mixed support for both the social 
capital and social reproductionist views of 
PTAs. Although membership in the National 
PTA has declined over time, we find that PTAs 
remain a prominent institution across North 
Carolina’s elementary schools, broadly acces-
sible to a large share of schoolchildren, regard-
less of socioeconomic backgrounds. PTAs are 
unlikely to form in new schools, implying a 
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required level of trust and organizational re-
sources among school constituents before 
parents decide to build venues for civic engage-
ment. However, consistent with the social 
reproductionist view, most trust variables are 
negatively correlated with PTA formation: PTAs 
tend to form in schools with large, racially di-

verse populations and are least likely to form 
in charter schools. Our findings regarding the 
location of high-revenue PTAs further align 
with a social reproductionist view. Although 
PTAs on average are distributed relatively evenly 
across various demographic contexts, PTAs 
raising at least $50,000 annually operate almost 

Table 5. Predictors of Student-Level Math and Reading Achievement, 2015

Panel A: Math Panel B: Reading

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Any PTA? 0.157*** 0.016*** 0.017*** 0.096*** 0.002 0.006**
EDS –0.081*** –0.029***
Any PTA* EDS –0.002 –0.008***

Grade fixed effects
4 –0.122*** 0.019*** –0.018*** –0.090*** –0.018*** 0.135***
5 –0.116*** 0.038*** 0 –0.088*** 0 0.153***

Year fixed effects
2007 0 0
2008 0 0 0 –0.001 0 0
2009 –0.005 –0.031*** –0.031*** 0.005 –0.078*** –0.078***
2010 –0.006 –0.026*** –0.026*** 0.001 –0.076*** –0.076***
2011 –0.011 –0.034*** –0.034*** 0.004 –0.082*** –0.082***
2012 –0.008 –0.025*** –0.025*** 0.003 –0.076*** –0.077***
2013 –0.002 0.124*** 0.124*** –0.001 –0.082*** –0.082***

Student controls
Prior read (standard) 0.196*** 0.602***
Prior math (standard) 0.624*** 0.102***
American Indian –0.022** –0.001
Asian 0.107*** 0.018***
Black –0.030*** 0.007***
Hispanic 0.053*** 0.022***
Multirace –0.008* 0.009**
Male 0.013*** –0.035***
Moved school –0.012*** –0.004*
Limited English 

proficient
–0.005 –0.052***

Constant 0 0 0.037*** 0 0.155*** 0
N 1,341,353 1,055,592 1,055,592 1,369,613 1,062,344 1,062,344

Source: Authors’ calculations based on National Center for Charitable Statistics, Core and Business Master files, 
merged with school administrative data from National Center for Education Statistics, Common Core of Data. 
Neighborhood predictors are generated using district-level decennial census and ACS estimates from National 
Center for Education Statistics, Education Demographic and Geographic Estimates data. Individual math and 
reading achievement scores from North Carolina Education Research Data Center.
Note: These models use time-varying measures of student characteristics and parent-teacher association (PTA) 
operation to predict student math achievement in panel A and reading achievement in panel B. Models 2 and 5 
add student controls. Models 3 and 6 add an interaction effect between a student’s economically disadvantaged 
status (EDS) and whether the student attends a school with a PTA.
*p < .05; **p < .01; ***p < .001
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exclusively in homogeneously white and afflu-
ent schools. This disparity in access to high-
revenue PTAs supports a social reproductionist 
view given that poor and minority students do 
not have access to additional resources well-
established PTAs provide.

Similarly, PTAs distribute benefits to stu-
dents in a pattern consistent with both social 
capital and social reproductionist views. The 
social capital view suggests that PTA presence 
would benefit the entire student body. Consis-
tent with this view, students who attend schools 
with active PTAs experience small but signifi-
cantly higher year-to-year gains in mathematics 
than their demographically similar peers who 
attend schools that do not have an active PTA. 
We find no evidence to suggest that the math-
ematics gains associated with PTAs are re-
stricted to any particular part of the school pop-
ulation. In reading, however, we find that the 
academic benefits associated with attending a 
PTA school accrue exclusively to nonpoor stu-
dents. To be clear, our analyses indicate that 
economically disadvantaged students learn no 
less in reading when they attend schools with 
PTAs than they might in schools without PTAs. 
Nonetheless, our results highlight the possibil-
ity that PTAs work for an advantaged segment 
of the school population. Our analyses demon-
strate that PTAs might be both a common good 
and a mechanism for opportunity hoarding 
among the advantaged.

The weak association between PTAs and stu-
dent outcomes that we document may be un-
surprising in light of literature documenting a 
weak relationship between school resources 
and student academic achievement (compare 
Hanushek 1997; Hanushek, Rivkin, and Taylor 
1996). Further, these findings are also consis-
tent with the results of a broad array of well-
evaluated educational interventions that indi-
cate that even the most promising interventions 
produce highly uneven effects when imple-
mented in disparate educational settings. The 
growing literature on the uneven effects of fed-
erally funded school improvement grants is in-
structive (see, for example, Dee 2012; Heissel 
and Ladd 2018; Schueler, Goodman, and Dem-
ing 2017; Strunk et al. 2016).

As is the case in the research on school turn-
around, further research is needed to investi-

gate the role that PTAs and other organizations 
play in different school contexts, among various 
populations of students and in producing al-
ternative outcomes. The relationship between 
attending a school with a PTA and student 
achievement scores might be moderated by 
school characteristics. For example, the rela-
tionship may be stronger in larger schools, ur-
ban school districts, in schools with fewer state 
and district expenditures, or in schools with 
PTAs grossing $50,000 or more annually. Fur-
ther, this article investigates differences only 
among poor and nonpoor students. Given the 
propensity for PTAs to form in racially compet-
itive environments, future analyses should in-
vestigate differential PTA effects among racial-
ethnic groups. Furthermore, given the ability 
for parent involvement in collective organiza-
tions to affect student socialization into the fab-
ric of school culture (Domina 2005; McNeal 
1999), we might find stronger PTA effects for 
student behavioral and attendance outcomes.

We see this work as a first step toward a 
broader research agenda on parental collective 
action and social inequality. When, where, and 
why do PTAs benefit students broadly? When, 
where, and why do they work to reinforce social 
inequality? How do PTAs determine their (for-
mal and informal) organizational agendas, and 
what voices are represented in that deliberative 
process? What consequences do PTAs have for 
the social organization of schools? Do they in-
fluence course assignments, gifted and special 
education placements? In light of the positive 
correlation between racial diversity and PTA op-
eration, how is race implicated in PTA organi-
zations and their effects? Furthermore, given 
our finding that high-resource PTAs are much 
more highly clustered in affluent schools than 
other PTAs, to what extent do the effects of PTAs 
vary with the size of their operational budgets?

Administrative data provide powerful tools 
for answering many of these questions. Al-
though we document only the formation, dis-
solution, and revenues of elementary school-
supporting associations in a single state, these 
data are available for a diverse array of non-
profit organizations across the country. Our ap-
proach to matching data and verifying match 
quality is labor intensive, and we are currently 
working to develop a more automated approach 
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that uses probabilistic matching techniques to 
link organizations to schools on a much larger 
scale using directory variables such as name, 
address, and geocodes (see Downing and 
Bruckner 2019; Goerge and Wiegand 2019). Ul-
timately, our goal is to provide data on PTAs and 
other school-linked nonprofit organizations for 
all U.S. public schools via a CCD link. These 
data will provide important indicators of school 
social capital and document resources that are 
currently unobservable in educational admin-
istrative data. Additionally, NCCS documents 
tax filings across a range of public sectors—in-
cluding but not limited to health, education, 
human services, and the arts—providing a 
novel opportunity to investigate organizational 
resources in school-community contexts.

Our future analyses will take advantage of 
linked educational administrative data to de-
velop rich measures of classroom assignment 
patterns across schools and over time (Do-
mina et al. 2017) and explore how PTAs influ-
ence these aspects of students’ educational 
experiences. We also plan to match these 
organizational-level data to the Stanford Educa-
tion Data Archive to investigate the role of PTAs 
in producing academic achievement gaps na-
tionwide. Other analyses will take advantage of 
policy shifts to explore the effects of desegrega-
tion efforts and school choice on PTA formation 
and effects.

Appendix: Identif ying P TAs
Our panel uses data compiled in two NCCS da-
tabases: the IRS Business Master File (BMF), a 
monthly updated census of IRS-registered non-
profit associations in the United States based 
on the IRS Forms 1023 and 1024, and the NCCS 
Core Financial Files (Core files), an annually 
updated data source that includes more de-
tailed financial information for larger nonprofit 
associations that file IRS Form 990, 990-EZ, or 
990-PF.

The BMF contains descriptive information 
for all organizations that have filed IRS Forms 
1023 or 1024 within the last three years, success-
fully registering for tax-exempt status. Although 
it contains information including the name and 
address of each organization, its employer iden-
tification number, and its ruling date, or the 
month and year it first filed for tax-exempt sta-

tus, the BMF provides limited financial infor-
mation for the organizations. Instead, the pri-
mary purpose of the data source is to record 
whether an organization is active at a given 
time.

Under the Pension Protection Act of 2006, 
all registered nonprofit organizations must file 
a tax return each year to maintain tax-exempt 
status. NCCS updates the BMF data source sev-
eral times a year to capture new organizations 
that have recently filed for tax-exempt status 
and to exclude those whose tax-exempt status 
has expired. NCCS creates the Core files using 
IRS Return Transaction Files paired with the 
IRS BMF. These data sources provide a more 
complete picture of the financial viability for 
all tax-exempt organizations, except religiously 
affiliated ones, raising at least $25,000 annually. 
We use this information to learn about North 
Carolina PTAs that raise substantial amounts 
of money annually. Between 2005 and 2010, all 
organizations with revenues of greater than 
$25,000 file Forms 990 or 990N. In 2011–2012, 
this rule changed, and now only organizations 
with revenues greater than $50,000 are required 
to file those forms.

We used an extensive process to whittle the 
full array of nonprofit organizations down to 
traditional parent-teacher associations, parent-
teacher organizations, arts- and sports-
supporting boosters, and other single-school 
supporting organizations. Restricting the sam-
ple to educational nonprofits using only the Na-
tional Taxonomy of Exempt Entities classifica-
tion system codes still returned many results 
for school district-wide charities, private foun-
dations, special interest groups, student- and 
family-serving nonprofits, in addition to orga-
nizations that support higher and alternative 
education. From here, we use a two-step pro-
cess to further identify parent-teacher associa-
tions and similar school-linked associations. 
First, we use a series of search terms, including 
PTA, P.T.A., PTO, parent-teacher, school booster, 
and related variants, to identify nonprofit orga-
nizations that are likely closely connected to 
schools. Second, we match these associations 
to the schools around which they are organized 
using association and school names, addresses, 
and zip codes.

In approximately 90 percent of cases, these 
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matches are unproblematic—for example, the 
E. K. Powe PTA shares a name, a Durham (North 
Carolina) address, and zip code with E. K. Powe 
Elementary School in Durham. In the remain-
ing cases, we identify matches by hand, making 
it possible to link associations and schools that 
share a name but report from neighboring zip 
codes; associations in which school names are 
shortened, abbreviated, or misspelled; or other 
similar cases. Using this process, we match 
parent-teacher associations or similar organiza-
tions to approximately 50 percent of North Car-
olina elementary schools open between 1999 
and 2015.

We telephoned approximately one hundred 
elementary schools for which there appeared 
to be no connected parent-teacher association 
in the NCCS data. Ninety-one percent of these 
schools acknowledged having no PTA. These 
conversations add to our confidence that our 
data fairly accurately capture the prevalence of 
reasonably formal associations that are con-
nected to—but organizationally independent 
of—North Carolina public elementary schools.

The dependent variables of interest are ac-
tive status of PTAs overall, and at various levels 
of revenue. The term PTAs in this analysis  
includes both parent-teacher organizations,  
arts- and sports-booster clubs, as well as other 
single-school supporting parent organizations. 
This measure was created based on whether an 
organization was deemed to be alive in a given 
year, considering its year of formation and its 
consistency of showing up in the BMF. Organi-
zations were given a three-year window as a 
grace period according to NCCS guidelines, but 
otherwise were deemed to be inactive after 
three years of absence from the BMF files. Sim-
ilarly, researchers assessed the activity of larger 
PTAs ranked by revenue. Using the Core files, 
we ranked PTAs based on their revenue as any 
PTA active, active PTA raising at least $25,000 
dollars annually, active PTA raising at least 
$50,000 dollars annually, and active PTA raising 
at least $100,000 dollars annually.
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Petronijevic 2013; Sandefur and Park 2007; Tam-
borini, Kim, and Sakamoto 2015). To date, re-
searchers have largely focused on degrees from 
bachelor’s and graduate programs when esti-
mating the labor market benefits associated 
with postsecondary education. An appreciably 

Are They Still Worth It?  
The Long-Run Earnings 
Benefits of an Associate 
Degree, Vocational Diploma or 
Certificate, and Some College
Ch a ngHwa n Kim a nd Christopher R.  Ta mborini

Sub-baccalaureate education accounts for most of the expansion in higher education over the last century. 
Nevertheless, relatively few studies have examined the related long-term financial benefits. Exploiting a rich 
dataset linking the Survey of Income and Program Participation and administrative earnings records, this 
study investigates these benefits over a person’s early and mid-career and the heterogeneity of these patterns 
by field of study. We find substantial payoffs, net of an extensive set of demographic covariates and variables 
indicating high school courses taken. At the same time, we find considerable variation across degree types 
and fields of study. Several vocational diplomas, certificates, and associate degrees are associated with 
higher earnings than bachelor’s degrees in social science, liberal arts, and education. Implications of these 
findings are discussed.

Keywords: long-term earnings, community college, associate degree, vocational certificate, field of 
study

The financial payoffs associated with human 
capital investments in postsecondary educa-
tion have received considerable attention in 
scholarly and policy arenas in recent decades 
(Davies and Guppy 1997; Hout 2012; Kim, Tam-
borini, and Sakamoto 2015; Oreopoulos and 
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smaller body of work has focused on sub-
baccalaureate programs, such as associate de-
grees and vocational certificates (Belfield and 
Bailey 2011; Dougherty 1987; Gill and Leigh 
2003; Grubb 1993; Jepsen, Troske, and Coomes 
2014; Marcotte et al. 2005; Monk-Turner 1990).

Despite receiving less attention in empirical 
work, sub-baccalaureate education has ex-
panded substantially over recent decades. In 
1963, 740,000 students were in public two-year 
institutions, accounting for 24 percent of pub-
lic higher education (Baum, Kurose, and Mc
Pherson 2013). As of 2013, more than seven mil-
lion students were, representing around 40 
percent of all postsecondary students and 
around half of public college education (Kena 
et al. 2015). This growth raises questions about 
the financial benefits associated with sub-
baccalaureate education over a person’s work 
life and the heterogeneity of these patterns by 
field of study.

Systematic study of the financial payoffs as-
sociated with sub-baccalaureate education, par-
ticularly over the long run, has been hampered 
by a number of factors. One central factor is a 
lack of suitable data, particularly on fields of 
study. This is unfortunate given the vast diver-
sity of programs and credentials at the sub-
baccalaureate level, which are related with het-
erogeneous labor market outcomes (Grubb 
1997; Jepsen, Troske, and Coomes 2014).

In this study, we investigate the long- 
term financial benefits associated with sub-
baccalaureate degrees and certificates in the 
United States. To do so, we use nationally rep-
resentative data that matches respondents 
from the 2004 and 2008 Survey of Income and 
Program Participation (SIPP) to restricted-use 
administrative files containing their longitudi-
nal earnings from tax records. Specifically, the 
linked tax data allow us to follow the annual 
earnings of men and women finishing high 
school during the period between 1972 and 
1993, for up to twenty years after graduation (on 
the advantage of the survey and administrative 
records linked data, see Grusky et al. 2019). In 
turn, SIPP’s educational history module per-
mits us to disaggregate between associate de-
gree, vocational-technical diploma or certifi-
cate, and more important, by fields of study at 
the sub-baccalaureate level.

Our analysis explores three main lines of in-
quiry. The first examines how annual earnings 
unfold from early to mid-career across sub-
baccalaureate groups using a twenty-year ob-
servational window starting from high school 
graduation. The second considers variation in 
the long-term benefits of sub-baccalaureate ed-
ucation across fields of study. Horizontal strat-
ification by field of study is an important yet 
often overlooked dimension shaping the finan-
cial rewards to education (Kim, Tamborini, and 
Sakamoto 2015). A handful of studies reveal dif-
ferential returns at the sub-baccalaureate level 
by field of study, but more work is needed (Dad-
gar and Trimble 2015; Grubb 1993, 1997; Kane 
and Rouse 1995; Liu, Belfield, and Trimble 2015). 
The third line of inquiry estimates the long-
term financial benefits to sub-baccalaureate 
education by constructing a measure of twenty-
year cumulative earnings starting from the year 
after high school graduation. Altogether, the 
long-term view presented in our analysis is crit-
ical, we argue, because standard accounts in 
the literature about the economic benefits of 
sub-baccalaureate education tend to rely on 
cross-sectional estimates or shorter-term ob-
servational windows.

Our results show that annual earnings, cu-
mulative twenty-year earnings, and earnings 
growth of all sub-baccalaureate groups includ-
ing vocational certificates and diploma are 
higher over early to mid-adulthood than com-
parable high school graduates. At the same 
time, we uncover important heterogeneity by 
fields of study at the sub-baccalaureate level. 
Some fields of study at the sub-baccalaureate 
level, we find, are associated with higher payoffs 
than others among bachelor’s degree holders 
over the observational period. Although our 
aim is not to derive estimates of the causal ef-
fects of sub-baccalaureate education, we pro-
vide new insights into the shape of earnings 
trajectories from early to mid-career associated 
with different sub-baccalaureate groups and 
their fields of study by assembling novel data 
that links national survey data with longitudi-
nal tax data. More generally, the article demon-
strates one way in which survey data linked to 
administrative records can be used to better 
understand long-term economic patterns re-
lated to education over the life course.
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Background 
The importance of education in determining 
the labor market experiences of workers has 
been widely discussed in economic and socio-
logical research (Baum, Kurose, and McPher-
son 2013; Brand and Xie 2010; Hout 2012; Tam-
borini, Kim, and Sakamoto 2015). Despite a 
growing body of work on the financial returns 
to sub-baccalaureate education (Jepsen, Troske, 
and Coomes 2014), the bulk of the literature has 
focused on the financial rewards flowing from 
human capital investments in bachelor’s de-
gree programs (Rosenbaum, Ahearn, and 
Rosenbaum 2017). Most existing studies tend 
to calculate the financial rewards associated 
with the sub-baccalaureate level under the 
broad category of “some college” (Tamborini, 
Kim, and Sakamoto 2015).

A number of factors have complicated ex-
amination of the financial benefits related to 
sub-baccalaureate education. First, the institu-
tions and programs offered at that level vary 
widely, and may include community colleges, 
vocational and technical institutes, and pro-
prietary schools (Grubb 1993, 1997; Liu, 
Belfield, and Trimble 2015). Moreover, students 
attending such institutions are quite diverse 
in their goals and family backgrounds. Some 
attend with the intention of receiving a degree 
or certificate, whereas others may see a sub-
baccalaureate degree as a stepping stone for a 
bachelor’s degree program. Sub-baccalaureate 
institutions provide second chances for edu
cational mobility, particularly among dis
advantaged students. This diversity makes it 
challenging for researchers to estimate the as-
sociated benefits.

Second, as mentioned, the available data for 
sub-baccalaureate credentials are relatively lim-
ited (Belfield and Bailey 2011). Large national 
surveys such as the American Community Sur-
vey only provide cross-sectional information 
and do not contain detailed fields of study, es-
pecially at the sub-baccalaureate level. Panel 
surveys such as the National Longitudinal Sur-
vey of Youth include rich longitudinal informa-
tion, but often do not have it on the field of 
study, and sample sizes are limited. Further-
more, these panel data have high sample attri-
tion rates. Recently, administrative data on stu-
dents enrolled in community colleges matched 

with unemployment insurance information 
have been used to study the long-term eco-
nomic return to sub-baccalaureate education 
(Dadgar and Trimble 2015; Jepsen, Troske, and 
Coomes 2014; Liu, Belfield, and Trimble 2015; 
Stevens, Kurlaender, and Grosz 2018). However, 
these studies are limited to one or two states 
and compare only between those who earn an 
award in a community college and those who 
enroll in a community college but do not earn 
any certificate, diploma, or degree. The relative 
benefits to sub-baccalaureate education relative 
to other levels of education such as high school 
graduates or four-year college degree holders 
are not estimated.

Is the Financial Benefit to Sub-Baccalaureate 
Education Substantive? 
These challenges aside, a number of key stud-
ies provide estimates of the labor market ben-
efits associated with sub-baccalaureate educa-
tion. One strand of work has explored college 
credits as well as degrees and certificates. In 
earlier work, Thomas Kane and Cecilia Rouse 
show net advantages to community college at-
tendance even without finishing, finding 
around a 4 to 7 percent premium for a year of 
community college (1995). Norton Grubb, how-
ever, finds low economic benefits for those 
who fail to earn a credential or degree (1993, 
1997). Steven Brint argues that community col-
leges tend to have low financial returns and 
may not be optimal for disadvantaged students 
by diverting them from four-year college 
(2003). Based on the notion of negative or zero 
returns of sub-baccalaureate higher education, 
the cooling out hypothesis argues that commu-
nity colleges can discourage disadvantaged or 
underprepared students from achieving their 
desirable educational goals such as a bache-
lor’s degree (Dougherty 1994; Rosenbaum et 
al. 2017).

Although mixed findings might be the story 
of a quarter century ago, more recent estimates 
suggest positive returns to different types of 
sub-baccalaureate education. According to 
James Rosenbaum, Caitlin Ahearn, and Janet 
Rosenbaum, the economic return to commu-
nity college is positive for recent cohorts, 
though it was not significantly different from 
zero for older cohorts (2017). The extant litera-
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ture since the 1990s confirms more substantial 
economic returns for those who are awarded 
an associate degree or vocational certificate, 
even as estimates of the magnitude of such re-
turns vary sharply due to the different datasets 
and methodologies being used (Belfield and 
Bailey 2011). For example, Christopher Jepsen, 
Kenneth Troske, and Paul Coomes show that 
earnings rise substantially after receiving an as-
sociate degree or diploma for men, around 18 
to 30 percent, and women, 40 percent, who en-
tered community college in the early 2000s 
(2014). Stephanie Cellini and Latika Chaudhary 
document around a 15 percent gain in earnings 
associated with an associate degree among 
young adults age twenty-four to thirty in 2008 
(2014). Using the 2000 follow-up of the National 
Education Longitudinal Survey, Dave Marcotte 
and his colleagues find substantial returns to 
an associate degree for cohorts who graduated 
in the 1990s, especially for women (2005). Look-
ing at the median annual earnings of male full-
time wage and salary workers age twenty-five 
and older, Sandy Baum, Charles Kurose, and 
Michael McPherson also find higher earnings 
among some college and associate degree hold-
ers, but relatively flat earnings for this group 
over recent decades (2013).

Although a consensus is developing on the 
positive payoff to an associate degree in recent 
decades, estimates of other sub-baccalaureate 
credentials are less established. For example, 
using a large administrative dataset reflecting 
information from the North Carolina Commu-
nity College System, Vivian Liu, Clive Belfield, 
and Madeline Trimble report that the wage re-
turn to community college certificates are neg-
ative for both genders relative to those who en-
roll in a community college but do not earn any 
credentials (2015). Analyzing the longitudinal 
Youth Development Survey, Mike Vuolo, Jey
lan Mortimer, and Jeremy Staff also find the 
negative return to certificates relative to the 
noncompleters (2016). Other studies, however, 
document higher earnings associated with cer-
tificates (Jepsen, Troske, and Coomes 2014). 
Clive Belfield and Thomas Bailey compute the 
average quarterly earnings return to certificates 
across studies that used state-specific admin-
istrative data, finding it is $530 for men and 
$740 for women (2017). Using administrative 

data from the California Community Colleges 
system linked to earnings records, Ann Stevens, 
Michal Kurlaender, and Michel Grosz estimate 
individual fixed-effects models and find sub-
stantially higher earnings among individuals 
with technically oriented education offered in 
community college (2018).

Variation of Sub-Baccalaureate  
Education by Fields of Study
Parallel with discussions on the economic ben-
efits, another important question is the extent 
to which labor market benefits vary across 
fields of study. Analysis of heterogeneity in la-
bor market outcomes by field of study ad-
dresses broader issues related to horizontal 
stratification in higher education (Kim, Tam-
borini, and Sakamoto 2015). Most work in this 
area, however, has assessed variation of bach-
elor’s and graduate degrees by fields of study 
rather than sub-baccalaureate level. Among the 
few studies on sub-baccalaureate degrees, 
Grubb reports positive returns to an associate 
degree among women in business and health-
related fields but not in some fields such as ed-
ucation (1997). Other studies also reveal rela-
tively higher returns for men and women with 
associate degrees in health (Jepsen, Troske, and 
Coomes 2014; Stevens, Kurlaender, and Grosz 
2018). A review article argues that previous stud-
ies “uniformly show that field of study matters, 
with returns that are especially high for awards 
in health-realted fields, high for directly voca-
tional subjects, but negligible for academically 
focused associate degrees” (Belfield and Bailey 
2017, 13).

One aspect that is not adequately addressed 
in previous studies is the value of various sub-
baccalaureate fields relative to different fields 
of a bachelor’s degree. For example, does an 
associate degree in health bring in a higher la-
bor market benefit than a bachelor’s degree in 
sociology? To our knowledge, no studies in-
cluding recent research using state-level admin-
istrative data have provided such information.

Long-Term Financial Benefit to  
Sub-Baccalaureate Education
A dimension that has received surprisingly little 
attention in the study of sub-baccalaureate ed-
ucation relates to long-term labor market ben-
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efits. Because the bulk of existing work uses 
cross-sectional earnings or average earnings 
over a period, analysis of the evolution of earn-
ings or employment among sub-baccalaureate 
degree recipients over long stretches of their 
lives is rare. As a result, the earnings dynamics 
associated with sub-baccalaureate credits, de-
grees, or certificates over the life course are not 
well understood. One exception uses the Vir-
ginia Community College System data matched 
with unemployment insurance data (Jaggars 
and Xu 2016). Estimating multilevel growth 
curve models, Shanna Jaggars and Di Xu un-
cover substantial jumps in earnings after the 
completion of a credential. Both the immediate 
increase after completion and the subsequent 
earnings growth rates are highest for those who 
eventually earned a bachelor’s degree, followed 
by associate degree holders and certificate 
holders. In addition, Liu and her colleagues es-
timate the return five, seven, and nine years af-
ter the first enrollment in a community college 
and find that the return rapidly increases in the 
first five years but slows thereafter (2015). In this 
article, we examine the earnings of individuals, 
following them for twenty years after high 
school graduation.

Methods
We use wave-2 data from the SIPP 2004 and 2008 
panels matched to the summary earnings re-
cord (SER) and the detailed earnings record 
(DER) files at the Social Security Administra-
tion (SSA). The SIPP data provide demo-
graphic and socioeconomic characteristics of 
a nationally representative sample. Critically, 
wave 2 includes a one-time topical module 
(educational history) that provides retrospec-
tive information about respondents’ educa-
tion. We use these data to measure field of 
study at the sub-baccalaureate level and to con-
struct partial proxies for respondents’ charac-
teristics related to high school type and aca-
demic preparation. We pooled wave 2 of the 
2004 and the 2008 SIPP panels to acquire ade-
quate sample size to examine fields of study.

Linkages to the DER administrative file pro-
vide SIPP respondents’ annual earnings from 
1980 to 2014 based on their W-2 tax records. We 
also use the SER file to observe earnings in the 
relatively small proportion of years we examine 
prior to 1980. Both administrative files reflect 
respondents’ tax-recorded earnings for all jobs 
in a year. One key difference is that the DER file 
contains respondents’ full earnings informa-
tion beyond the maximum taxable earnings 
and Social Security–covered employment, 
whereas the SER contains Social Security earn-
ings that are capped at the taxable maximum 
under the Social Security program in a given 
year.1 To mitigate potential concerns about this 
difference, we use the SER data only in observa-
tions prior to 1980 and switch to earnings from 
the DER thereafter. Also, the vast majority of 
workers do not reach the Social Security taxable 
maximum in any given year and work in cov-
ered employment—approximately 90 percent 
of all U.S. workers in the 1970s. We refer to this 
matched longitudinal dataset as the SIPP-IRS. 
More detailed descriptions of the SSA admin-
istrative records and survey matches may be 
found elsewhere (see McNabb et al. 2009; Tam-
borini, Kim, and Sakamoto 2015).

The central advantage of the SIPP-IRS data 
file is that it permits the construction of long-
term earnings profiles over an age- and year-
specific period. These data have several advan-
tages over other longitudinal datasets. The 
National Longitudinal Survey of Youth is lim-
ited to particular birth cohorts, whereas the 
SIPP-IRS provides a larger range of cohorts and 
greater sample sizes. Although the Panel Survey 
of Income Dynamics is not limited to a particu-
lar birth cohort, the sample is based on house-
holds in 1968 with limited representativeness 
for more recent cohorts. Moreover, sample at-
trition is minimal in the SIPP-IRS data relative 
to other longitudinal datasets, and the linked 
annual earnings based on tax records are gen-
erally thought of as more reliable than self re-
ports (Kim and Tamborini 2014).

A possible drawback of the SIPP-IRS is that 

1. The earnings subject to Social Security taxes for a given year is limited by the taxable maximum. The vast 
majority of workers have earnings under this limit in any given year. In 2018, the taxable maximum was $128,400. 
Social Security earnings also do not include labor income from a small segment of employment not covered 
under the Social Security program, such as some local and state government workers.
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not all SIPP respondents were successfully 
matched with the administrative data. The 
match rate of the 2004 and 2008 panels, how-
ever, is high at around 80 to 90 percent. To 
maintain the national representation of the 
sample, our analyses use a SIPP weight that ad-
justs for unmatched respondents.

Target Population
Our main analysis sample consists of those who 
completed high school between 1972 and 1995. 
We selected these cohorts to construct twenty-
year earnings since high school graduation us-
ing the 2004 and 2008 SIPP-IRS matched data. 
Our target population is those whose highest 
level of attainment is a vocational-technical di-
ploma or certificate, an associate degree, or 
some college experience without earning a 
bachelor’s degree (college dropouts) as of wave 
2 of the SIPP panels. We compare the twenty-
year earnings paths of these groups to high 
school graduates and individuals with a bach-
elor’s degree of the same high school gradua-
tion cohort.

We apply a number of sample restrictions  
to clarify our analysis. We exclude individuals 
who did not graduate from a high school and 
those who have a graduate degree. This helps 
focus our analysis on a comparison of the 
earnings trajectories of individuals with a sub-
baccalaureate education to those of high school 
graduates and bachelor’s degree holders over 
the same stage of life. We exclude graduate de-
gree holders because the twenty-year cumula-
tive earnings after high school may not reflect 
the value of their education accurately. Sensitiv-
ity analysis reported later examines the effect 
of including graduate degree holders in our 
sample of bachelor’s degree holders. We limit 
our sample to those who acquired a high school 
diploma by age twenty to exclude nontradi-
tional students who might have unique labor 
market and schooling experience. We also re-
quire that individuals with postsecondary edu-
cation acquired their final degree within ten 
years after high school graduation. This restric-
tion is desirable because the benefit to sub-
baccalaureate education varies by the age of 
graduation (Jacobson, Lalonde, and Sullivan 
2005). The benefit for nontraditional students 
may be lower than that for on-time graduates. 

The tiny share of the sample who have zero tax 
earnings for twenty years after high school 
graduation are also dropped.

Analytical Strategy
We assess the earnings streams associated with 
sub-baccalaureate education in two ways. First, 
we assess three major subgroups: technical-
vocational diploma and certificates, associate 
degree, and college dropouts, also referred to 
as some college no degree. Second, we disag-
gregate further by fields of study. In both in-
stances, we carry out descriptive and multivar-
iate analysis.

With regard to the descriptive work, we map 
out median annual earnings by age over a 
twenty-year period after high school gradua-
tion, limiting our sample in each year to those 
with positive earnings. We examine the pat-
tern for the three major subgroups of sub-
baccalaureate education and by fields of study. 
For comparative purposes, we include the earn-
ings trajectories of high school graduates and 
bachelor’s degree holders over the same stage 
of life.

Multivariate analysis examines the relation-
ship between sub-baccalaureate education 
(three subgroups and fields of study) and 
twenty-year cumulative earnings starting with 
the year of high school graduation. Cumulative 
earnings is a summary measure that reflects a 
number of complex life-course processes that 
affect its value. The measure reflects transitions 
in and out of labor market over the observa-
tional period due to unemployment or with-
drawal from the labor force. It is also influenced 
by differences in labor supply over time, wages, 
and wage growth. Consequently, observed dif-
ferentials by education level or field of study 
could be driven by one or all of these factors. 
In our analysis, we do not systematically exam-
ine the factors that explain differences in cu-
mulative earnings or earnings growth. Instead, 
our goal is to measure the total cumulative 
earnings associated with sub-baccalaureate ed-
ucation levels and fields of study and to identify 
the extent of differences across these sub-
groups. Equation 1 shows our model specifica-
tion using ordinary least squares (OLS):

	 y Degree X ei j k jk ijk l l il i= + + +α β γΣ Σ Σ ,	 (1)
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where yi is log-transformed twenty-year cumu-
lative earnings for individual i. Because the cu-
mulative earnings includes years in school and 
unemployment spells, our estimates uncover 
the total payoffs to education up to around mid-
career. Some of these payoffs can be accounted 
for by the opportunity cost of going to college 
(the forgone earnings while in school), the 
change in employability associated with educa-
tion, and the change in productivity.

Degreeijk refers to the educational attainment 
for individual i. More specifically, it refers to j 
level of education and k field for individual i. 
The five levels of education—high school grad-
uates (HSG); vocational-technical diploma or 
certificate (Voca); associate degree (AA); college 
dropouts (ColDrop); and bachelor’s degree 
(BA)—set high school graduate as a reference 
point. One limitation of our study is that the 
SIPP does not allow us to separate BA holders 
who transferred from a community college from 
those who enter a four-year institution without 
attending a community college. The earnings 
for BA holders who transferred from a commu-
nity college tends to be lower than those who 
started at a four-year institution (Lockwood 
Reynolds 2012).

For the analysis on fields of study, we con-
struct eight dummy variables for men who  
have a vocational-technical diploma or certifi-
cate and seven dummies for women with a 
vocational-technical diploma or certificate. In 
the case of AAs, fields of study for men are con-
stituted by seven dummy variables. In the case 
of women with AAs, we used the same dummies 
as men except for the dummy of engineering 
and drafting due to a small sample size. For 
BAs, we use the same set of seven dummy vari-
ables. The dummy variables reflecting the fields 
of study for each educational level are pre-
sented in table 3. For some college but no de-
gree, we cannot disaggregate by field of study 
because the SIPP does not provide information 
on their study subject in college. In total, we 
examine twenty-two fields of study for men and 
twenty-one for women in our model. Because 
the reference group is HSG, the estimated bjk 

quantifies the relative (dis)advantage of Degreejk 

in twenty-year cumulative earnings relative to 
HSG.

Xl refers to the L number of control vari-

ables. We control for birth year, survey year, and 
race-ethnicity. We also introduce a number of 
educational history variables that are not com-
monly used. These include six dummy variables 
measuring whether the following high school 
courses were taken (yes or no): industry, shop, 
or home economics; business courses; voca-
tional programs; other specialized programs; 
advanced math and science courses; and col-
lege preparation courses. In addition, we mea-
sure whether the respondent’s high school 
diploma is GED, whether the respondent at-
tended private high school, whether the re-
spondents were born in the South, and age at 
the final degree (or age at the college dropout). 
Therefore, the estimated bjk is the net effect of 
education after accounting for these control 
variables.

Empirical Findings
Table 1 presents descriptive statistics of our 
sample. Median twenty-year cumulative earn-
ings since high school graduation for men with 
some college no degree is $664,248, which is 15 
percent higher than high school graduates. For 
a typical man with a vocational diploma or cer-
tificate, it is $624,340, which is 8 percent higher 
than HSG. AA holders have higher twenty-year 
cumulative earnings since high school gradu-
ation ($710,133) than some college no degree 
and vocational degree holders, and is 24 per-
cent higher than HSG. Bachelor’s degree hold-
ers’ twenty-year cumulative earnings are sub-
stantially higher than those of other degree 
holders, reflecting 48 percent higher earnings 
than HSG.

Women’s twenty-year cumulative earnings 
since high school graduation is appreciably 
lower than men’s. For example, AA women’s 
median twenty-year cumulative earnings is 38 
percent lower than that of equally educated 
men. In terms of the rank among the sub-
baccalaureate degrees, female AA holders earn 
the highest, followed by some college and vo-
cational degree holders. Thus, the rank order 
is the same between men and women.

An interesting finding is that the cumulative 
earnings premium for college dropouts is no-
tably higher than vocational degree holders. 
This result is consistent with studies showing 
that taking college credits without credentials 
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Table 1. Descriptive Statistics

High  
School Grad

Some 
College No 

Degree 
(Dropout)

Vocational 
Degree

Associate 
Degree

Bachelor’s 
Degree

Panel A. Male

Twenty-year cumulative earnings  
(from year of high school graduation)

Mean ($) 606,716 702,405 668,903 751,955 936,766
Median ($) 576,415 664,248 624,340 710,133 851,174
Median: logged dollar 13.265  13.406 13.345 13.473 13.654

Racial composition
Whites 75.6 75.1 72.9 81.2 87.0
Blacks 12.8 10.9 13.1 8.3 6.4
Hispanics 8.9 10.7 10.3 7.2 3.5
Other races 2.8 3.3 3.8 3.3 3.1

High school courses and characteristics
College prep courses 11.8 33.7 14.3 35.9 63.9
Advanced math and science 49.8 68.3 57.5 70.5 86.3
Industrial arts, shop, or home economics 64.8 51.3 64.3 53.5 32.3
Business courses 16.4 24.2 18.5 24.3 24.3
Vocational program 8.7 4.3 15.7 6.1 0.7
Private high school 3.4 7.9 4.3 7.6 14.1
Years taken for degree after high school  3.72 3.24 4.31 5.22

Panel B. Female

Twenty-year cumulative earnings  
(from year of high school graduation)

Mean ($) 313,471  410,686 340,940 470,633  581,544
Median ($) 272,581 367,956 298,581 440,825 529,887
Median: logged dollar 12.516 12.816 12.607 12.996 13.180 

Racial composition
Whites 73.7 76.8 65.6 80.3 84.4
Blacks 14.4 12.7 20.2 10.6 7.8
Hispanics 8.7 7.2 9.9 6.7 4.4
Other races 3.3 3.4 4.3 2.4 3.4

High school courses and characteristics
College prep courses 14.9 36.3 19.4 42.2 66.6
Advanced math and science 48.6 63.3 55.1 68.4 80.4
Industrial arts, shop, or home economics 46.4 40.3 44.9 39.8 24.8
Business courses 49.8 48.6 47.6 47.4 30.9
Vocational program 3.8 3.1 7.5 3.1 0.70
Private high school 4.6 7.9 4.8 8.1 14.5
Years taken for degree after high school 3.58 3.14 4.03 4.98

Source: Authors’ calculations using the SIPP-IRS linked data. 
Note: All earnings are adjusted to the 2014 dollars using CPI-U. 
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is associated with higher earnings (Belfield and 
Bailey 2011).

Courses taken during high school years for 
HSG and vocational degree holders are also dif-
ferent from those of other degree holders. Only 
12 to 14 percent of male and 15 to 19 percent of 
female HSG and vocational degree holders took 
college prep courses, whereas more than one-
third of AA or BA holders did. Table 1 presents 
other notable differences across levels of edu-

cation, including in terms of racial composi-
tion, the courses taken during high school, and 
age of degree completion.

Annual Earnings
Table 1 reveals substantial variation in twenty-
year cumulative earnings after high school 
graduation. To address the life-course pattern 
of this variation over the early and mid-
adulthood, we tracked men’s and women’s an-

Figure 1. Median Annual Earnings Trajectory by Education Level

Source: Authors’ calculations using the SIPP-IRS linked data.
Note: Samples are limited to those who reported positive earnings each year.
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nual earnings over the twenty years after high 
school graduation, limiting our sample to those 
with positive earnings in each year. Figure 1 
plots the median annual earnings by degree 
types.

Organizing the data this way provides in-
sights into the shape and speed of earnings 
growth across education groups by degree type 
since the year of high school graduation. For 
the first five years, individuals who end up earn-
ing a sub-baccalaureate (except vocational di-
ploma or certificate) or bachelor’s degree earn 
less than high school graduates among men. 
From the seventh year, however, median earn-
ings for all postsecondary degree holders start 
to surpass high school graduates. From that 
point onward, the gaps in median annual earn-
ings grow continuously across degree types.

Among men, the difference in the patterns 
of earnings growth between bachelor’s degrees 
and all other degrees is noteworthy. For sub-
baccalaureate education groups, median earn-
ings are lower than those for HSG in the first 
several years after high school graduation be-
cause they spend their time in school. The earn-
ings of all sub-baccalaureate education groups 
then start to surpass the HSG, not because of 
an observable jump or discontinuity in earn-
ings around the period likely to surround de-
gree acquisition, but rather because the earn-
ings growth rates are consistently higher. By 
contrast, as shown in figure 1, the earnings 
growth rates for BA holders are almost flat in 
the first four years after high school, at which 
point median earnings jump rapidly. These pat-
terns indicates that school-to-work transitions 
for BA holders is conceivably different those for 
sub-baccalaureate educations.

Women show a similar pattern as men but 
with a few important differences as well. The 
earnings growth rates for female workers seven 
or eight years since high school graduation be-
come much flatter relative to men. The earnings 
gaps across levels of education are constant af-
ter ten years since high school graduation for 
women. Another notable gender difference is 
the trajectory of vocational-technical diploma 
or certificate. The advantage of vocational or 
technical diploma over high school graduation 
seems to be more evident for men than for 
women.

To what extent do the stylized earnings pro-
files observed in figure 1 represent most sub-
fields in each degree type? Figure 2 addresses 
this question by tracing out the median an-
nual earnings by fields of study within sub-
baccalaureate and bachelor’s degrees over 
twenty years. Several stylized patterns are note-
worthy. First, we observe meaningful variation 
in the evolution of earnings from early to mid-
adulthood by fields of study. Among men with 
vocational degrees or certificates, electronics 
and computing are associated with higher me-
dian earnings, particularly beginning at around 
ten years after high school graduation. Like-
wise, the highest median earnings among as-
sociate degree holders were associated with 
those studying engineering, computing, and 
physical health. Among women with vocational 
degrees or certificates, studying business and 
computing is associated with higher annual 
earnings than those with credentials in service 
and cosmetology fields. Among AAs, those with 
degrees in physical health and computing have 
higher median earnings than those with de-
grees in liberal arts, namely, toward the end of 
the observation window.

Second, despite important variation in an-
nual earnings by fields of study within sub-
baccalaureate education groups, BA holders ap-
pear to show even more heterogeneity. Third, 
the advantage of BA over sub-baccalaureate ed-
ucation evident in figure 1 is not as clear when 
these groups are disaggregated by fields of 
study, particularly for men. Except for business 
and STEM majors, the earnings trajectories of 
AA majors appear to overlap with those of BA 
majors. This suggests that the clear advantage 
of BAs over AAs in figure 1 is driven by a small 
number of BA majors.

Finally, the stylized patterns described are 
more evident for men than for women. Diver-
sity is higher in women’s earnings trajectories 
across fields of study with the same sub-
baccalaureate credential. Furthermore, despite 
clear overlap in earnings trajectories across ed-
ucation levels for men, overlap is much less 
evident for women.

Figures 1 and 2 are informative but do not 
account for spells out of the labor force. Con-
sequently, estimates of the earnings gap be-
tween the less educated and the highly edu-
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cated might be downwardly biased over the 
long term because the less educated are more 
likely to be out of the labor force. At the same 
time, those who earned AAs or BAs are more 
likely to be out of the labor force in their early 
twenties. Thus, the earnings advantage of the 
less educated over the highly educated gap dur-
ing the first five years after high school gradu-
ation could be larger on a cumulative basis. To 
address these concerns, we estimate a series of 
OLS models to explore the relationships be-
tween sub-baccalaureate degrees and fields of 
study with log twenty-year cumulative earnings 
after controlling for demographic and high 
school education covariates.

Regression Analysis by Sub-Baccalaureate 
Degree: Cumulative Twenty-Year Earnings
Table 2 summarizes the OLS results by level of 
education using gender-stratified models. The 
first model is the baseline specification that in-
cludes birth year. The second model adds con-
trols for race, high school education, and age 
of degree acquisition covariates.

Relative to HSG, all three sub-baccalaureate 
education groups exhibit substantially higher 
twenty-year cumulative earnings even after con-
trolling for the extensive set of high school edu-
cation covariates. A vocational degree yields a 
17 percent premium (=e.158) for men relative to 
HSG and a 20 percent premium for women 
when demographic and high school covariates 
are controlled for. The financial benefit for col-
lege dropouts (some college no degree) is also 
substantial for both genders. As discussed, stud-
ies that used cross-sectional survey data or state-
level administrative data do not consistently 
show the positive earnings premium for all sub-
baccalaureate education. However, our analyses 
with nationally representative data reveal sub-
stantial premiums for all sub-baccalaureate ed-
ucation including vocational certificates when 
demographic and high school covariates are 
taken into account. As expected, the benefits for 
sub-baccalaureate education are smaller than 
those for bachelor’s degrees.

Thus far, our main results are interesting but 
not particularly surprising. We find that BAs 
earns more than AAs, and AAs earn more than 
vocational degrees or those with some college 

but no degree. A growing interest is whether 
this stylized fact holds if we disaggregate edu-
cational attainment by fields of study. Thanks 
to recent studies using state-level adminis
trative data, consensus is increasing that sub-
jects matter (on data use, Jepsen, Troske, and 
Coomes 2014; Liu, Belfield, and Trimble 2015; 
Stevens, Kurlaender, and Grosz 2018; Xu and 
Trimble 2016; on consensus, Belfield and Bailey 
2011, 2017). We contribute to this literature by 
examining the extent to which field of study in 
sub-baccalaureate education is associated with 
long-term earnings within the same sub-
baccalaureate group and relative to fields of 
study among BA holders.

Regression Analysis by Field of Study
We estimate the net value of some college edu-
cation on twenty-year long-term earnings from 
early to mid-adulthood across fields of study 
after controlling for demographic and high 
school–educated related covariates in table 3. 
Like table 2, the dependent variable is log-
transformed twenty-year cumulative earnings 
after high school graduation. The reference 
group for the coefficients estimated in table 3 
is HSG. To facilitate the comparison across ed-
ucational levels and fields, we present the re-
sults of models 6 and 8 in figure 3.

Table 3 and figure 3 reveal a surprisingly 
high degree of variation within the same level 
of education when demographic and high 
school educated related covariates are con-
trolled for. More important, men with an asso-
ciate degree or even a vocational diploma in 
technical fields earn more in the first twenty 
years after high school graduation than what 
BAs in liberal arts or humanities earn over the 
same period. The latter finding corroborates 
that the financial benefits of sub-baccalaureate 
education is as high as bachelor’s degrees, de-
pending on majors.

For example, an AA in engineering has cu-
mulative earnings that are 18 percent (=exp(.296-
.132)–1)) higher than a BA in liberal arts and 
humanities, and the gap is statistically signifi-
cant. The estimated difference in the twenty-
year cumulative earnings between a BA and an 
AA in liberal arts and humanities is tiny and 
statistically not different from zero. All seven 
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majors of AA assessed in this study show higher 
average cumulative earnings than BAs in liberal 
arts and humanities (four are statistically sig-
nificantly higher). This finding implies that the 
value of AAs is not limited to health-related ma-
jors and engineering. The coefficient of an AA 

in liberal arts and humanities is not statistically 
different than that of a BA. That is, the value of 
a BA is not significantly higher than the value 
of an AA in regard to twenty-year cumulative 
earnings after high school graduation. Of the 
seven BA fields, only business and STEM majors 

Figure 3. Relative Return to Higher Education in Twenty-Year Cumulative Log Earnings Relative to 
High School Graduates

Source: Authors’ compilation based on table 3.
Note: Y-axis indicates the log earnings gap relative to high school graduation. The results are  
based on the estimates of models 6 and 8 of table 3.
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show statistically significantly higher cumula-
tive earnings than all majors in AA or vocational 
diploma or certificates. Natural and health sci-
ences show higher earnings than all majors in 
AA fields or vocational diploma or certificates. 
But the differences between BAs and AAs in the 
natural and health sciences are not always sta-
tistically significant.

Even among the eight vocational fields as-
sessed in this study, none of the estimated co-
efficients are statistically significantly lower 
than that of the BA in the liberal arts and hu-
manities except the vocational diploma in ser-
vices. Comparing AA and vocational diplomas 
or certificates, AAs are worth more on average, 
but those who have a vocational diploma in 
electronics earn as much as any other AA ma-
jors, if not higher. The net earnings of some 
college without a degree are obviously higher 
than HSG and not lower than those who have 
a BA in the liberal arts and humanities.

Gender Differences in Financial Benefits 
Associated with Sub-Baccalaureate 
Education
Several gender differences are noteworthy. The 
value of higher education for women is more 
clearly hierarchical by level than it is for men. 
Relative to HSG, higher education is associated 
with a greater twenty-year cumulative earnings 
advantage for women than for men. The gap 
between HSG and AAs is almost twice as large 
for women (0.495) as it is for men (0.248), as 
shown in table 2. The only level of education 
that does not show a substantial gender differ-
ence is vocational-technical diploma or certifi-
cate. The result that the premium for women 
is higher than for men is consistent with other 
studies (Dadgar and Trimble 2015; Gill and 
Leigh 2003; Liu, Belfield, and Trimble 2015). 
These results do not mean that college-
educated women earn more than equally edu-
cated men. However, the relative benefit of col-
lege education is almost twice as large for 
women as that for men. This large relative ben-
efit for women might be a partial explanation 
on the rise of women in higher education (Di-
Prete and Buchmann 2013).

Unlike that for men, the clearly vertical hi-
erarchy by educational level for women is evi-

dent again when disaggregated by fields of 
study. Among the six AA majors assessed in this 
study, two—physical and health services and 
computer and information services—exhibit a 
higher coefficient than that of BAs in the liberal 
arts and humanities, and only one—physical 
and health services—shows a statistically sig-
nificantly difference. The earnings advantages 
of health-related AA majors reported in previ-
ous studies is evident for women. Of the seven 
BA fields we examined, four—business, STEM, 
natural and health sciences, and other—seem 
to earn more on a twenty-year cumulative basis 
than all other AA or vocational training fields 
on average, although some of differences are 
not statistically significant. The value of associ-
ate degrees for women looks higher than voca-
tional training regardless of field. Put simply, 
horizontal stratification by fields of study seems 
to be more important for men than for women 
in regard to long-term earnings covering early 
to middle career. Conversely, vertical stratifica-
tion seems to be more important for women 
than for men. These findings warrant further 
investigation.

Yet we hasten to add caveats on the interpre-
tation of our findings. Our models do not in-
clude hours worked due to limitations in the 
linked tax data. To be sure, many of the trends 
observed for women are influenced by the tim-
ing of marriage and motherhood and its atten-
dent impacts on labor supply. As noted, one aim 
of this article was to document the earnings 
patterns among female workers by education 
level rather than to disentangle the causal im-
pact of degree types and field of study that may 
be comingled with selection processes related 
to fertility, education investments, and work 
patterns.

Robustness Checks
Some may wonder whether the relative earn-
ings of BAs are underestimated in our models, 
given that graduate degree holders are excluded 
from the primary analyses. It is debatable 
whether BAs-only or BAs or higher should be a 
comparison group in assessing the relative 
value of AAs. Nevertheless, we conducted a se-
ries of sensitivity tests that reestimate models 
of tables 2 and 3 with a sample including grad-
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uate degree holders to address the concern of 
underestimation.2 As expected, the value of a 
BA or higher is a bit larger in the new estima-
tion, but the increase is small. For example, 
when we estimate the same model with model 
1 of table 2, the coefficients of BA+ become 0.522 
for male and 0.861 for female, which are only 
0.034 and 0.075 higher respectively than what 
we report in table 2. When other covariates such 
as race and high school performances are con-
trolled for (the same model specification with 
model 2 of table 2), the estimated coefficient of 
BA+ for men (0.378) becomes smaller than that 
of BA-only (0.401 in table 2).

The estimations including fields of study 
also are not substantively different either when 
we include graduate degree holders in the sam-
ple of BAs. Net of demographic and high school 
performance covariates, none of the seven un-
dergraduate majors among bachelor’s or higher 
degree holders become more significant than 
reported in table 3. For some majors, the coef-
ficients become smaller as graduate degree 
holders are added in our analyses. This coun-
terintuitive result is partially because many 
graduate degree holders are out of the labor 
force in their twenties and even their early thir-
ties, and thus have a relatively shorter span to 
accumulate labor income over the twenty-year 
observational period beginning after high 
school graduation.

One noteworthy change when graduate de-
gree holders are included in our analyses is the 
increase in the value of an education major. 
When we include graduate degree holders, the 
coefficient of education major among men be-
comes highly significant (0.218) without con-
trolling for race and high school performance. 
However, when race and high school perfor-
mance are controlled for, the coefficient be-
comes substantially lower (0.059), which is sta-
tistically not different from zero.

Conclusions
In this study, we use data from the SIPP and 
matched administrative tax information to ex-
amine the long-term labor market benefits as-
sociated with sub-baccalaureate degrees and 

certificates. Following men and women for 
twenty years after high school graduation, we 
provide new estimates of the cumulative earn-
ings associated with awards to various pro-
grams within the sub-baccalaureate level and 
field of study. We also add to the growing, yet 
still small, body of literature on the labor mar-
ket outcomes associated with sub-BA education 
by documenting how earnings unfold from 
early to mid-career by educational level and 
fields of study therein.

Several notable findings emerge from our 
analysis. Our estimates showing higher annual 
and cumulative twenty-year earnings up to mid-
adulthood among individuals with sub-
baccalaureate education at all levels (associate 
degree, vocational diploma or certificate, and 
college dropout) relative to high school gradu-
ates are consistent with the notion that sub-
baccalaureate education has long-term eco-
nomic benefits. We shed related new light on 
some important gender differences. Consistent 
with earlier work, the value of an AA over voca-
tional training is higher for women than for 
men (Dougherty 2005). We also provide strong 
evidence of substantial variation by fields of 
study. The sub-baccalaureate field with the 
highest long-term, twenty-year cumulative 
earnings net of control variables were in fields 
associated with health, technical, or craft skills, 
which is consistent with research (Jepsen, Tro-
ske, and Coomes 2014). For vocational diplo-
mas or certificates, we find relatively higher pay-
offs for men with awards in construction, 
electronics, and auto mechanics.

A somewhat surprising finding is that the 
earnings of some sub-baccalaureate majors are 
high relative to some types of bachelor’s de-
grees over early to mid-adulthood. For example, 
the cumulative twenty-year earnings from high 
school graduation for individuals with associ-
ate degrees in physical and health sciences, 
computer and information services, and engi-
neering and drafting is equal to or higher than 
those BA fields except business and STEM. Con-
sider also that the earnings levels associated 
with vocational training in electronics and con-
struction trades for men is higher than those 

2. Results are not shown here but can be obtained from the authors on request.
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with BAs in liberal arts and the humanities. 
These patterns suggest that a bachelor’s degree 
is not necessarily associated with a higher fi-
nancial benefit to the investment in education 
than an associate degree, at least considering 
the twenty years from high school graduation 
that incorporate years before and after degree 
acquisition. This pattern is driven, in part, by 
substantially greater heterogeneity in earnings 
by fields of study within bachelor’s degree hold-
ers, especially among men. The cumulative 
earnings gap between BA STEM majors and BA 
liberal arts or humanities majors is 63 percent 
among men, whereas that between AA engi-
neering or drafting majors and AA liberal arts 
and humanities majors is 17 percent.

Our results speak to broader themes related 
to human capital investments in postsecondary 
education. Education has become an increas-
ingly key determinant of a person’s life chances 
(Fischer and Hout 2006). Horizontal stratifica-
tion within higher education (fields of study) 
has received relatively less attention than verti-
cal stratification (levels of education) as a mech-
anism of economic stratification (Gerber and 
Cheung 2008). This study’s results are consis-
tent with a growing body of studies showing the 
importance of horizontal stratification (Kim, 
Tamborini, and Sakamoto 2015; Ma and Savas 
2014; Torche 2018). In light of recent techno-
logical changes and economic trends, some 
students who studied engineering or health 
services may benefit more from community col-
lege programs than from studying nontechni-
cal BA majors (Oreopoulos and Petronijevic 
2013). Kim, Tamborini, and Sakamoto present 
strong evidence that horizontal stratification 
in higher education (BA, graduate degree) is a 
stronger determinant than vertical stratifica-
tion in terms of forty-year lifetime earnings 
(2015). In this context, recent reports that the 
proportion of students who major in humani-
ties and social sciences has decreased, whereas 
the proportion of STEM majors has increased 
after the Great Recession might reflect a re-
sponse to the growing importance of horizontal 
stratification (Blom, Cadena, and Keys 2015).

Our findings also are relevant to the cooling 
out hypothesis. Kevin Dougherty labels com-
munity college as the contradictory college be-
cause it appears to structure both aspirations 

and failure (1994). Contrary to this argument, 
our results show that except for a small number 
of subfields, almost all sub-baccalaureate edu-
cation brings in substantial financial benefits 
relative to high school graduates. Given these 
findings, it is hard to say that sub-baccalaureate 
education is an institutional process that struc-
tures and legitimates failure.

We note several important caveats through-
out this article, but several points are worth un-
derscoring. To begin with, our results should 
not be interpreted as evidence indicating that 
the total value of a bachelor’s degree is low. The 
financial benefits to a bachelor’s degree tend 
to be larger at the advanced mid-career and 
later stage of work life, which were not exam-
ined in this study (Kim, Tamborini, and Saka-
moto 2015; Tamborini, Kim, and Sakamoto 
2015). Moreover, other financial compensations 
such as pensions, health insurance, and longer 
vacation times are tied to higher education 
(Kristal, Cohen, and Mundlak 2011; Tamborini 
and Kim 2017; Zajacova, Montez, and Herd 
2014). Furthermore, the total benefit of educa-
tion is not restricted to direct monetary com-
pensations (Hout 2012; Oreopoulos and Sal-
vanes 2011).

One concern might be whether the relatively 
high value of sub-BA education in our estima-
tions is driven by the inclusion of older cohorts 
in our sample (1970s graduates) such that the 
value of sub-BA could be lower in recent co-
horts. The number of community colleges in 
the 1970s was small and concentrated in a small 
number of states but expanded rapidly after 
that (Dougherty 1988). To address this concern, 
we disaggregated our sample into two cohorts 
(those who completed high school between 
1972 and 1984 and those who completed be-
tween 1985 and 1995) and estimated the same 
models contained in tables 2 and 3. The results 
(available on request) are almost identical be-
tween the two cohorts. Nevertheless, we cannot 
rule out the possibility that those who obtained 
a sub-baccelaureate degree in the twenty-first 
century have different experiences than previ-
ous generations. Future research on this topic 
is warranted.

Another concern relates to the effects of un-
observed heterogeneity. Selection into four-year 
institutions is more likely to be positive than 
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selection into sub-baccalaureate education. 
Therefore, the actual gap between BA and sub-
BA net of uncontrolled heterogeneity might be 
smaller than our estimates. On the flip side, 
selection into sub-baccalaureate education is 
more likely to be positive than among those 
who stop formal education at high school grad-
uation. Thus, our estimates showing the earn-
ings advantages of sub-baccalaureate education 
relative to HSG could be upwardly biased.3 Our 
estimated coefficients in this study should not 
be interpreted as causal.

Altogether, our study illustrates one way that 
linking survey and administrative data can en-
able researchers to tackle new questions and 
produce estimates that would be otherwise un-
feasible by making use of information provided 
by both data sources. Survey data linked to the 
IRS or SSA earnings information provide ample 
opportunity to study individuals’ long-term 
earnings histories and to track the changes in 
annual earnings for the same individuals over 
long stretches of their lives. Federal statistical 
research data centers are one place researchers 
can access such data linkages.4
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works (see, for example, Brass 1985; Campbell 
1988; Ibarra 1992; Lincoln and Miller 1979; Mars-
den 1987, 1988; Moore 1990; Straits 1996). This 
line of reasoning states that in the presence of 
gender homophily, recruitment through em-
ployee referrals is likely to further disadvantage 
women in hiring. This logic is often connected 
to the glass ceiling by arguing that recruitment 
to higher levels of the organization is likely 
dominated by an old boys’ network. Even in the 
absence of gender biases, homophily among 
successful men can effectively restrict access to 
the upper echelons of an organization in a man-

Network Recruitment and the 
Glass Ceiling: Evidence from 
Two Firms
Roberto M. Fer na ndez a nd Bri a n Rubineau

Does network recruitment contribute to the glass ceiling? We use administrative data from two companies 
to answer the question. In the presence of gender homophily, recruitment through employee referrals can 
disadvantage women when an old boys’ network is in place. We calculate the segregating effects of network 
recruitment across multiple job levels in the two firms. If network recruitment is a factor, the segregating 
impact should disadvantage women more at higher levels. We find this pattern, but also find that network 
recruitment is a desegregating force overall. It promotes women’s representation strongly at all levels, but 
less so at higher levels. This article shows how administrative data can be used to tackle the complex prob-
lem of gender inequality in organizations to counter the glass ceiling.

Keywords: glass ceiling, gender segregation, network recruitment, administrative data

Many studies have adopted the glass ceiling 
metaphor to describe the phenomenon where 
gender inequality in outcomes is more severe 
at the top of the reward distribution. Although 
many other factors are theorized to be at play, 
some recent research has sought to understand 
the external sources of the glass ceiling pattern 
(Gorman and Kmec 2009; Fernandez and Abra-
ham 2010, 2011). One factor that is often in-
voked to account for gender differences in out-
comes is firms’ reliance on hiring through 
social networks. Numerous studies have docu-
mented the segregated nature of social net-

mailto:robertof%40mit.edu?subject=
mailto:robertof%40mit.edu?subject=
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ner that obstructs women’s success. The logic 
of this argument is clear. But is there empirical 
evidence for its presence and operation?

In this article, we look for evidence for 
whether network recruitment contributes to a 
glass ceiling phenomenon using administrative 
data from two distinct organizations. Although 
politically quite sensitive, the data required for 
this exercise is commonly available at most 
mid- to large-size organizations. Prior scholar-
ship has documented a method for measuring 
the segregating effects of network recruitment 
(Rubineau and Fernandez 2015). Organizations 
with referral bonuses commonly collect the ap-
plication, hiring, and referring data needed to 
use this method. The authors have worked in 
collaboration with two large pharmaceutical 
organizations to identify and collect relevant 
data to help these firms in pursuit of their 
gender equity goals. We leverage their existing 
human resources (HR) data to measure the seg-
regating effects of network recruitment. Spe-
cifically, we estimate these segregating effects 
at multiple organizational levels in each of the 
two companies. We examine whether these es-
timated segregating effects are consistent with 
the predicted glass ceiling pattern and discuss 
the practical and theoretical implications of 
our findings.

We first bring empirical evidence to the prior 
assertion-based arguments regarding a possi-
ble role of network processes in contributing 
to a glass ceiling effect. In doing so, we demon-
strate how existing private-sector organiza-
tional HR data resources can be leveraged to 
understand and manage the segregating effects 
of network recruitment. The article thus serves 
as a powerful example of how administrative 
data—the residuum of modern bureaucratic 
processes (Reardon 2019)—can be harvested 
and put to use in addressing important science 
and policy questions.

Both firms studied yield the same paradoxi-
cal results. First, we find evidence of a clear 
glass ceiling pattern: network recruitment pro-
duces a decreasing percentage of women as one 
looks across levels within the firms’ hierarchies. 
Second, we find that network recruitment tends 
to act as a desegregating force. That is, network 
recruitment tends to push firms to become 
more female than they would be without net-

work recruitment. Although network recruit-
ment is a desegregating force overall, it pro-
motes women’s representation more strongly 
at lower levels within the firms, and less strongly 
at higher levels.

The Gl ass Ceiling and  
Net work Recruitment
The term glass ceiling has become a general 
metaphor applied to the topic of gender in-
equality in the workplace and in organizational 
governance (Hymowitz and Schellhardt 1986). 
Put simply, the glass ceiling is meant to imply 
that women encounter invisible barriers when 
attempting to move up corporate hierarchies. 
Women may be able to enter the workforce  
with little resistance, and even attain near- or 
beyond-parity representation in lower-level 
jobs. But when a glass ceiling is in place, women 
seeking positions of leadership, power, and sta-
tus in their organizations face a gendered ob-
stacle. Although coined more than thirty years 
ago, the metaphor has retained its currency in 
the face of women’s enduring relative absence 
in high positions in corporations (Cotter et al. 
2001; Glass and Cook 2016; Tinsley et al. 2017; 
Yap and Konrad 2009).

The Glass Ceiling and the Labor Market
Much scholarship has sought to identify the 
mechanisms that produce this gendered pattern 
of hierarchical advantage (see Petersen and Sa-
porta 2004). Although many glass ceiling studies 
invoke the image of an internal labor market  
or a within-firm job ladder, recent work argues 
that the pattern applies to the labor market 
more broadly (Fernandez and Campero 2017; 
Fernandez-Mateo and Fernandez 2016). In this 
work, the glass ceiling is seen as a vertical form 
of more general gendered job segregation pat-
terns (Fernandez and Campero 2017; Fernandez 
and Abraham 2010, 2011; Fernandez-Mateo 
2009). In this respect, insight into the phenom-
enon can be gained by drawing on the rich re-
search addressing job sex segregation (for ex-
ample, Bielby and Baron 1986; Jacobs 1989). 
Some of these mechanisms are posited to oper-
ate on the demand side of the labor market 
(Cejka and Eagly 1999; Kmec 2005). Others argue 
that supply-side processes are also likely to con-
tribute to job sex segregation (Correll 2001; Fer-



9 0 	 u s i n g  a d m i n i s t r a t i v e  d a t a  f o r  s c i e n c e  a n d  p o l i c y

r s f :  t h e  r u s s e l l  s a g e  f o u n d a t i o n  j o u r n a l  o f  t h e  s o c i a l  s c i e n c e s

nandez and Friedrich 2011; Barbulescu and 
Bidwell 2013; Fernandez and Campero 2017).

Whatever the sources of this segregation, ad-
dressing the enduring inequality in gendered 
organizational attainment requires revealing 
and resolving the mechanisms that generate it 
(Reskin 2003). Complicating the task are the 
many mechanisms interacting simultaneously 
and working toward preserving the inequality 
(Ridgeway 1997). This article seeks to contribute 
to the scholarly understanding of the glass ceil-
ing phenomenon by making a detailed empiri-
cal examination of one commonly discussed 
mechanism seen as contributing to the glass 
ceiling—network recruitment.

Network Recruitment and the  
Old Boys’ Network
One of the factors often invoked to account for 
gender differences in labor market outcomes 
is firms’ reliance on hiring through social net-
works. Network recruitment continues to be 
both a dominant and an effective recruitment 
method (Breaugh 2014; Marsden and Gorman 
2001). In relying on social networks, however, 
employers inherit the biases within them. Nu-
merous studies have documented the segre-
gated nature of social networks generally (Brass 
1985; Campbell 1988; Ibarra 1992; Lincoln and 
Miller 1979; Marsden 1987, 1988; Moore 1990; 
Straits 1996). Just as many have documented 
the gender segregation of workplace networks 
specifically (Belle, Smith-Doerr, and O’Brien 
2014; Fernandez and Sosa 2005; Kleinbaum, 
Stuart, and Tushman 2013; Lawrence 2006). Be-
cause of gender homophily in workers’ net-
works—the tendency for networks to be same-
sex—network recruitment has been argued to 
disadvantage women in hiring (Acker 2009; Bea-
man, Keleher, and Magruder 2018; Leicht and 
Marx 1997; McDonald 2011; Reskin, McBrier, 
and Kmec 1999).

The expected gender-segregating effects of 
network recruitment sometimes explicitly in-
vokes the old boys’ network (see, for example, 
McDonald 2011, 317). Despite the strong con-
ventional wisdom that network recruitment 
would be expected to have segregating effects, 
empirical studies seeking to evaluate these ef-
fects have sometimes yielded contrary findings. 
For example, a study of hospitals in the north-

western United States finds that organizations 
that engaged in higher levels of network re-
cruitment exhibited lower levels of gender seg-
regation (Kmec 2008). In another example, a 
big-data study examining the segregating ef-
fects of network recruitment in Stockholm 
finds that increased use of network recruitment 
was associated with a decrease in the level of 
gender segregation in the labor market (Collet, 
Hedström, and Johansson 2014). These and a 
variety of other empirical findings challenge 
the idea that network recruitment necessarily 
perpetuates or exacerbates segregation (see Ru-
bineau and Fernandez 2015).

To better understand the segregating effects 
of network recruitment, we developed a line of 
research-building theory regarding the dynam-
ics relating network recruitment to segregation. 
This effort yielded two articles examining how 
network recruitment affects hiring outcomes 
(Rubineau and Fernandez 2013, 2015). The ar-
ticles show, first, that referrers play an impor-
tant role in determining the segregating effects 
of network recruitment (2013), and, second, that 
measures taken from HR data involving job ap-
plications and referring ties can reveal the equi-
librium composition toward which network re-
cruitment will push a job’s gender composition 
(2015). This equilibrium indicates the segregat-
ing effects of network recruitment in isolation—
network recruitment’s push toward or pull from 
segregation. The key determinants are not the 
initial composition of the job or firm but instead 
the gender differences in two referring-related 
rates: one at which employees refer generally 
and another at which referring employees spe-
cifically refer same-sex contacts to apply to the 
firm. In the presence of homophilous referring, 
if men and women differ in their rates of pro-
ducing referral applicants, then, ceteris paribus, 
the equilibrium gender composition from refer-
ring will favor the group that produces more 
referral applicants. Similarly, if the men and 
women who refer differ in their rates of referring 
same-sex contacts, then the equilibrium gender 
composition from network recruitment will fa-
vor the group that generates a higher proportion 
of same-sex referral applicants.

In addition to providing analytical bite on 
the general issue of network recruitment, these 
articles yield important practical implications 
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for firms seeking to affect the gender composi-
tions of their workforce. The method requires 
that the firm follow formalized HR practices 
and data recording protocols for both the hir-
ing process, beginning with job applications, 
and the referral bonus administration that 
links current employee referrers with their re-
ferral applicants (Rubineau and Fernandez 
2015). Although rarely systematically analyzed, 
most mid-sized to large firms routinely track 
the data required to shed light on how network 
recruitment is affecting their gender composi-
tion.1 Given enough observations, the segregat-
ing effects of network recruitment could be 
calculated not only on a firm level, but also sub-
divided into useful subsets. In this article, we 
look at the segregating effects of network re-
cruitment for lower-level jobs within the firm 
relative to those for higher-level jobs to examine 
whether and to what extent network recruit-
ment may contribute to a glass ceiling effect. 
By applying this method, we can test for evi-
dence that network recruitment contributes to 
the glass ceiling phenomenon.

Specifying Expectations:  
A Glass Ceiling Pattern
If network recruitment does contribute to a 
glass ceiling effect in organizations, how would 
the contribution be manifest and how could it 
be documented? The method just described en-
ables the calculation of the segregating effects 
of network recruitment in terms of the equilib-
rium composition of women toward which net-
work recruitment pushes the current incum-
bent composition.

If a glass ceiling effect derives in part from 
network recruitment dynamics, then we would 
expect a specific pattern in the relative calcu-
lated equilibrium compositions of women pro-
duced by network recruitment at different 
ranks within a firm. More specifically, the equi-
librium composition of women produced by 
network recruitment operating at higher levels 
of the firm would be expected to be lower than 
that at lower levels of the firm. By measuring 
the segregating effects of network recruitment 
for multiple job levels within a single firm, we 
can evaluate whether network recruitment dy-

namics contribute the expected glass ceiling 
pattern.

We undertake this analysis for two organiza-
tions and in doing so attempt an empirical ex-
istence proof. Evidence that network recruit-
ment yields the expected glass ceiling pattern 
would provide empirical support allowing us 
to rule-in the claim that this is one of the many 
mechanisms contributing to a glass ceiling. Ab-
sence of such evidence could not be taken as 
evidence that this mechanism never contrib-
utes to a glass ceiling. Instead, such absence of 
evidence would indicate that although network 
recruitment could potentially contribute to a 
glass ceiling in other contexts, the current em-
pirical contexts would not provide unambigu-
ous evidence for such a contributory role. Al-
though recognizing the logical status of the 
evidence presented here is important for scien-
tific progress in this domain, it is also impor-
tant to understand that from the perspective of 
the cooperating firms, these analyses are inher-
ently of interest for furthering their own under-
standing of how their policies around network 
recruitment contribute—or not—in their pur-
suit of gender equity in their organizations.

Data and Methods
We approached the companies studied here 
through professional connections developed in 
the course of our teaching business classes at our 
respective universities. In both cases, the con-
tacts suggested that their companies were inter-
ested in deeper understanding of issues of gen-
der diversity. After a period of discussion with 
the firms’ management, we presented a research 
plan and developed a mutually acceptable con-
fidentiality and nondisclosure agreement. We 
then worked with company personnel to identify 
the relevant databases and to match and merge 
these various sources using anonymized data.

The estimation of the segregating effects of 
network recruitment requires a specific set of 
HR data regarding organizational recruitment 
and referring. These data requirements are 
summarized here (for a full description, see Ru-
bineau and Fernandez 2015). As numerous 
other articles in this volume demonstrate, 
when dealing with administrative records, mul-

1. In the United States, firms of fifty or more employees are legally required to maintain such records.
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tiple data sources often need to be matched and 
combined to triangulate on the information of 
interest (for example, Penner et al. 2019). This 
is true in our case as well. The required data for 
these analyses are coming from several dispa-
rate databases that tend to be maintained by 
different organizational subunits, and in our 
private-sector cases, these subunits are housed 
under the umbrella of the HR department of 
these organizations.2

First, to characterize the hiring pipeline into 
the firm, the method requires data on all job 
candidates’ gender, not simply the gender of the 
people hired (for a discussion of “start with hire” 
analyses, see Fernandez and Weinberg 1997). 
This is because relative to post-hire data, the pre-
hire pool more accurately reflects the supply-
side biases affecting nonreferral applicants’ de-
cisions to apply for a defined job, as well as the 
referring behavior of employee referrers.

Second, we need to know the referral status 
for each candidate. This information is typically 
included in a database produced by applicant 
tracking software managed by the recruitment 
arm of the human resources department. How-
ever, for each of the referral candidates, we also 
need to know the identity of their correspond-
ing employee referrer so as to identify the refer-
rer’s gender and level in the organization. In 
our cases, information on referrers is generated 
by an HR team that administers the firms’ em-
ployee referral bonus programs.

In addition to data on the hiring pipeline, 
the method also requires data for current em-
ployees and employee referrers. Specifically, we 
need to know all employees’ gender. These are 
contained in the companies’ human resources 
information system (HRIS). We combine the 
HRIS data with information from the employee 
referral bonus program to identify whether em-
ployees have attempted to refer someone; for 
those who have, we identify their correspond-
ing referral applicants in the applicant tracking 
system.

To provide better understanding of the gen-
der patterns across the organizational hierar-
chy, this analysis also requires grouping these 

data elements by job level within the firm. For 
these reasons, we also need to identify the job 
levels of the job opportunity for which appli-
cants apply, and the job levels of all current em-
ployees. These too are taken from the compa-
nies’ HRIS databases.

As described, we identified two organiza-
tions (Firm 1 and Firm 2) willing to cooperate 
and provide the needed data elements. Both are 
large U.S. pharmaceutical industry firms and 
provided data on their job recruitment efforts 
and referral bonus program data for the 2014 
calendar year. The choice of these firms was 
made based primarily on our ability to establish 
data-sharing and collaborative research rela-
tionships with the firms. We neither claim that 
pharmaceutical firms are particularly likely or 
unlikely to exhibit a glass ceiling phenomenon, 
nor would such a claim be required for conduct-
ing the current analysis.

The jobs in each of these two organizations 
are divided into four groups of job levels. Con-
tacts at Firm 1 provided the needed data already 
grouped by job-level groups based on their un-
derstanding of meaningful division lines 
among job levels. Firm 2 provided detailed job-
level data, and the researchers divided these 
observations into four groups based on a com-
bination of job categories (for example, non-
salaried nonexempt jobs, hourly, and unionized 
jobs, as level 1, and salaried exempt jobs as pro-
gressively higher levels), and the sizes of the 
specific job levels to allow for approximately 
similarly sized job level groups. The job-level 
groupings for the Firm 2 data were based on the 
job level of the referrer alone, as the job appli-
cant data did not allow for clear matching of 
job levels. We discuss the implications of this 
assumption later. For Firm 2, the gender of job 
applicants was coded probabilistically by com-
paring applicants’ first names against a data-
base of first names used by people in the United 
States and their probability of being associated 
with men and women as provided by Gender-
ize.io.3 Table 1 provides a summary of the na-
ture of the recruiting and referring processes 
for these two organizations.

2. In theory, it is possible for the data for these disparate processes to be contained in a single relational database. 
In practice, however, we have yet to encounter examples of such integrated end-to-end HR databases.

3. See “Determine the gender of a first name,” https://genderize.io/#overview (accessed October 15, 2018).



Ta
bl

e 
1. 

H
R 

Re
cr

ui
tm

en
t a

nd
 R

ef
er

rin
g 

D
at

a

Le
ve

l 1
Le

ve
l 2

Le
ve

l 3
Le

ve
l 4

W
ho

le
 F

irm

C
ou

nt
Pe

rc
en

t 
Fe

m
al

e
C

ou
nt

Pe
rc

en
t 

Fe
m

al
e 

C
ou

nt
Pe

rc
en

t 
Fe

m
al

e
C

ou
nt

Pe
rc

en
t 

Fe
m

al
e

C
ou

nt
Pe

rc
en

t 
Fe

m
al

e

Fi
rm

 1
Ex

te
rn

al
 a

pp
lic

an
ts

17
,4

19
48

33
,0

89
50

36
,8

02
39

6,
69

0
32

94
,0

00
43

.7
Ex

te
rn

al
 h

ire
s

18
7

51
28

6
58

42
6

41
13

6
26

1,
03

5
45

.7
Re

fe
rr

al
 a

pp
lic

an
ts

67
7

57
2,

56
8

59
2,

81
6

45
26

4
33

6,
32

5
46

.7
Em

pl
oy

ee
s

16
2

49
2,

45
5

58
3,

82
6

49
77

3
41

7,
21

6
51

.5
Re

fe
rr

er
s

33
79

47
9

66
59

9
56

65
51

1,
17

6
60

.5

Fi
rm

 2
Ex

te
rn

al
 a

pp
lic

an
ts

—
—

—
—

—
—

—
—

60
,8

93
38

.2
Ex

te
rn

al
 h

ire
s

15
5

34
33

5
49

33
6

52
26

8
50

1,
09

4
47

.8
Re

fe
rr

al
 a

pp
lic

an
ts

80
6

52
87

4
53

1,
54

5
50

61
5

48
3,

84
0

50
.6

Em
pl

oy
ee

s
27

8
40

1,
83

2
46

3,
72

1
53

3,
89

3
42

9,
72

4
47

.0
Re

fe
rr

er
s

98
58

24
7

48
63

4
54

31
1

53
1,

29
0

53
.0

So
ur

ce
: A

ut
ho

rs
’ t

ab
ul

at
io

n.



9 4 	 u s i n g  a d m i n i s t r a t i v e  d a t a  f o r  s c i e n c e  a n d  p o l i c y

r s f :  t h e  r u s s e l l  s a g e  f o u n d a t i o n  j o u r n a l  o f  t h e  s o c i a l  s c i e n c e s

Results
The variables estimated from the two datasets 
are described as follows (letter designations 
from Rubineau and Fernandez 2015). Their es-
timates for the four job levels in the two orga-
nizations are presented in table 2.

(A) �Percent male among applicants referred 
by men

(B) �Percent female among applicants re-
ferred by women

(C) �Percent referrers among men at firm

(D) �Percent referrers among women at firm

( f ) �Percent female of nonreferral applicants

(s) �Supply-side effects parameter = f/(1 – f )

(d ) �Demand-side effects parameter = D/C

(m) �Men’s same-sex referring rate = As/(1 – A 
+ As)

(w) �Women’s same-sex referring rate = B/
(s – Bs + B)

Table 2. Measures and Calculations for Equilibrium Gender Composition from Network Recruiting

Level 1 Level 2 Level 3 Level 4 All

Firm 1
A: Proportion male among applicants referred by men 0.46 0.42 0.52 0.30 0.50
B: Proportion female among applicants referred by women 0.61 0.61 0.49 0.36 0.57
C: Proportion referrers among men at firm 0.09 0.16 0.14 0.08 0.13
D: Proportion referrers among women at firm 0.31 0.22 0.18 0.12 0.19
f: Proportion female of nonreferral applicants 0.48 0.50 0.39 0.32 0.42
s: Supply-side effects parameter = f/(1 – f) 0.92 0.99 0.63 0.46 0.72
m: Men’s same-sex referring rate = As/(1−A+As) 0.44 0.42 0.41 0.16 0.42
w: Women’s same-sex referring rate = B/(s−Bs+B) 0.63 0.61 0.60 0.55 0.65
d: Demand-side effects parameter = D/C 3.38 1.40 1.31 1.47 1.44
Equilibrium percent female 60 60 49 48 55
Incumbents percent female 49 58 49 41 52
Percentage-point change from inputs (f ) to equilibrium 12 10 10 16 13
Hiring preference equivalent: female hiring odds 1.27 1.22 1.23 1.40 1.30

Firm 2
A: Proportion male among applicants referred by men 0.58 0.51 0.59 0.58 0.56
B: Proportion female among applicants referred by women 0.61 0.58 0.57 0.52 0.57
C: Proportion referrers among men at firm 0.25 0.13 0.17 0.07 0.09
D: Proportion referrers among women at firm 0.51 0.14 0.17 0.10 0.12
f a: Proportion female of nonreferral applicants 0.40 0.46 0.53 0.42 0.39
s: Supply-side effects parameter = f/(1 – f) 0.66 0.84 1.13 0.73 0.64
m: Men’s same-sex referring rate = As/(1−A+As) 0.47 0.47 0.62 0.51 0.45
w: Women’s same-sex referring rate = B/(s−Bs+B) 0.70 0.62 0.54 0.60 0.67
d: Demand-side effects parameter = D/C 2.09 1.08 1.05 1.55 1.23
Equilibrium percent femalea 55 54 49 47 51
f b: Proportion female of nonreferral applicants 0.39 0.39 0.39 0.39 0.39
Equilibrium percent femaleb 55 54 49 47 51
Incumbents percent female 40 46 53 42 47
Percentage-point change from input (f a) to equilibrium 15 8 -4 5 12
Hiring preference equivalent: female hiring odds 1.35 1.17 0.92 1.11 1.28

Source: Authors’ tabulations.
a Percentage female among nonreferral by level was not available – only the percentage female among all 
nonreferral applicants. Calculations are based on percentage female among incumbents at that level.
b Calculations are based upon percent female among all nonreferral applicants.
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The first five variables are estimated from 
the data provided by the two firms, and the next 
four terms are calculated using the previous 
five. These last four terms (s, d, m, w) are en-
tered into the following equation (Rubineau 
and Fernandez 2015, 1654). The equation gives 
the equilibrium percent female toward which 
network recruitment is pushing the composi-
tion of incumbents.

f ws m w s mws m s ws ms

w ws m

w s mws m

* ( )
(

= − + + + + − −
⋅ − + − +

+ + +

2 2 2

2 2 2

2 4 4 4
2 2

2 44 4 4 1s ws ms− − −) .

The last column of table 2 shows the aggre-
gated results (without respect to organizational 
level) for the two firms as a whole. Overall, both 
firms are near gender parity: females in Firm 1 
are 52 percent of incumbent employees; Firm 
2 is 47 percent female. Interestingly, by itself, 
network recruitment dynamics are pushing 
both firms to be even more female than they 
already are. For Firm 1, the equilibrium percent 
female is 55 percent (versus 52 percent of in-
cumbents), and at Firm 2 the equilibrium is 51 
percent (47 percent of incumbents).

Equilibriums Across Job Levels
We next look at how these dynamics play out at 
each level of these organizations. The columns 
of table 2 provide the results of these calcula-
tions along with the gender composition of in-

cumbents in each of the four job levels in the 
two firms. For Firm 2, the f term—percent fe-
male among nonreferral applicants—was not 
available separately for each of the job levels. 
This percentage was available only for the en-
tire applicant pool (39 percent). Because of this 
limitation, as a type of sensitivity check, we cal-
culated two sets of equilibriums for the four job 
levels of Firm 2. One set used the 39 percent 
value for all four job levels as the f term. A sec-
ond set used the current composition of incum-
bents. These two sets of calculations yielded 
almost identical values, showing that the sen-
sitivity of the equilibriums to the value of this 
variable is relatively low.

Table 2 shows that for both Firm 1 and Firm 
2, we find the same paradoxical result. First, we 
do find evidence of a strikingly clear glass ceil-
ing pattern: the effects of network recruitment 
are a decreasing percentage of women with in-
creasing levels within the firms’ hierarchies. In 
Firm 1, network recruitment pushes the lowest-
level jobs toward a 60 percent female composi-
tion, but the highest-level jobs toward a below-
parity 48 percent female composition. The two 
job levels between these ends also have inter-
mediate equilibrium compositions, resulting in 
a monotonic decline in the gender integration 
effects of network recruitment. This monotonic 
decline is also illustrated in the solid line in 
figure 1.

In Firm 2, we see an almost identical pattern. 

Figure 1. Comparing Equilibrium Gender Compositions Produced by Network Recruiting

Source: Authors’ tabulations.
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Network recruitment pushes the lowest-level 
jobs toward a 55 percent female composition, 
but the highest-level jobs toward a below-parity 
47 percent. The trend across the four job levels 
in Firm 2 is also a monotonic decline, illus-
trated graphically in the dashed line in figure 
1. Results from both firms examined are con-
sistent in exhibiting the pattern of results that 
would be expected if network recruitment con-
tributed to a glass ceiling effect.

These glass-ceiling-consistent results do not 
mean, however, that network recruitment is 
acting as a segregating force at every level of the 
two firms. By comparing the calculated equilib-
rium compositions with the composition of in-
cumbents, it is clear that network recruitment 
tends to act as an integrating force even within 
each level. As shown in the final rows of the two 
panels of table 2, for all job levels except level 3 
(coincidentally for both firms), incumbents are 
less female than the equilibrium entailed by 
network recruitment. This result means that 
network recruitment acts to make these jobs 
more female than they would be otherwise. 
This integrating effect of network recruitment 
is strongest for the lowest job levels and weaker 
for the higher job levels. In this way, we have 
network recruitment exhibiting the curious be-
havior of simultaneously contributing to the 
gender integration of the firms but also con-
tributing to the glass ceiling patterns in both 
firms.

Segregating Effects of Network Recruitment
The equilibriums in table 2 illustrate not the 
projected future composition of each job level 
for each firm, but instead the conceptual target 
composition toward which network recruit-
ment—in isolation from other composition-
altering mechanisms—is pushing those jobs. 
That is, if the HR processes in the firms could 
reach a state at which the only mechanisms af-
fecting the compositions of the job levels were 
the rate and gender composition of nonreferral 
applicants, network recruitment, and other-
wise gender-unbiased hiring rate and exit rates, 
then the equilibriums would be the projected 

future composition of each job level. This hy-
pothetical state is not an actual goal but a use-
ful conceptual baseline to illustrate the segre-
gating effects of network recruitment.

The calculated equilibriums themselves are 
not the sole indicator of the segregating effects 
of network recruitment. If network recruitment 
were pushing two sets of jobs both toward a 60 
percent female equilibrium composition, and 
the first set had an input composition of 30 per-
cent female, and the second set a composition 
of 55 percent, we would know that the network 
recruitment is exerting a larger push on the 
composition of the first set of jobs than on the 
second set. The direction and magnitude of the 
difference between the input composition and 
the calculated equilibrium composition from 
network recruitment serves as one way to quan-
tify the composition-changing effects of net-
work recruitment.4 Table 2 provides these 
percentage-point difference measures for the 
four job levels and the overall firm for both 
firms.

We also provide a second, and possibly more 
easily interpreted, measure of the composition-
changing effects of network recruitment: the 
magnitude of another well-understood segre-
gating mechanism—an explicit bias in screen-
ing applicants—that would be needed to yield 
the equivalent compositional changes as pro-
duced by network recruitment (first described 
in Rubineau and Fernandez 2013). Using the ex-
amples from the previous paragraph, how much 
of an explicit preference for hiring women over 
men would be needed to move one set of jobs 
with a steady input composition—30 percent 
female—to yield a final stable job composition 
that is 60 percent female, and how much of an 
explicit preference would be needed to move 
another set of jobs from 55 percent female to 
60 percent?

We provide this answer by solving a proba-
bility problem. If the entering composition of 
applicants is p (in this example, 30 percent fe-
male or 55 percent), what odds for choosing a 
female for hire are needed to yield the target 
equilibrium composition (in this example, 60 

4. For the input composition, we use the percent female of nonreferral applicants. In the hypothetical case where 
all other composition-altering mechanisms were removed, the equilibrium gender composition of the firm would 
necessarily be the composition of its inputs—nonreferral job applicants.
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percent female)? When the odds are 1, then the 
equilibrium composition necessarily equals the 
input composition. Greater than 1 odds for 
choosing a female for hire will push the com-
position more female than the input composi-
tion, and below 1 odds for choosing a female 
for hire will push the composition more male. 
The two odds in the example are 1.11, and 1.87, 
respectively.

We solve this problem for the four sets of job 
levels as well as for all jobs in the two firms. The 
calculated odds shown in table 2 represent the 
odds for choosing a female for hire necessary 
to push the input compositions (measures f in 
the table) to the equilibrium compositions from 
network recruitment (indicated in the table in 
bold). This odds measure is a useful summary 
metric for the strength of the segregating effects 
of network recruitment. The magnitudes of the 
odds shown in table 2, ranging from 0.92 to 1.40, 
are substantial. These substantial pushes to the 
composition of jobs in the two firms illustrate 
the power of network recruitment to alter the 
gender compositions of jobs in firms. This 
power can also be wielded as a tool for achiev-
ing organizational diversity goals. Our analysis 
of these administrative hiring and referring 
data provide additional insights regarding the 
likely effectiveness of using referring to achieve 
organizational diversity goals.5

Effects of Different Referring Behaviors
Additional insights can be gleaned from close 
scrutiny of the terms in table 2 for the two or-
ganizations. With respect to policy choices, 
which can affect the equilibrium toward which 
network recruitment is pushing the firm, two 
basic levers are available. First, firms can seek 
to encourage more referring from the under-
represented group relative to the overrepre-
sented group. In terms of the parameters, this 
implies that D (the referring rate for females) 

should be made greater than C (the referring 
rate for males). Second, firms can encourage 
referrers to target the underrepresented group 
in their referring.6 In these cases, this corre-
sponds to having males produce relatively more 
female referrals (a low level of A), and have fe-
males produce a high level of female referrals 
(a high level of B).

Comparisons between Firm 1 and Firm 2 at 
low and high levels help reveal the relative 
strength of these levers. At the lowest level of 
both firms, the first lever is clearly active: D is 
substantially greater than C. This contributes 
to pushing the equilibrium composition of fe-
males at the lowest level to be substantially 
higher than the current percent female among 
incumbents. In contrast, at higher organiza-
tional levels, the gap between D and C is much 
smaller, and thus cannot serve to differentiate 
these two cases.

At the high end of Firm 1—but not Firm 2—
we see evidence of the second lever at work: the 
majority of referrals produced by males are fe-
male (A is < 0.5), and the majority of referrals 
produced by females, are also female (B is > 0.5). 
Although the contrast between the two firms in 
these rates is striking, the resulting equilibri-
ums are not at all different across the two firms, 
and not as high as the equilibriums for the lower-
level jobs. From the percentage-point change 
from input to equilibrium, and from the equiv-
alent odds measure of the strength of the com-
positional push from network recruitment, it 
is clear that this second lever can produce sub-
stantial changes. These changes, however, can-
not overcome the very low composition of the 
inputs, and the net effect remains that higher-
level jobs are pushed toward a composition that 
is less female than lower-level jobs. This sug-
gests that at least in these cases, lever 1—getting 
the underrepresented group to refer more—
may be the more reliably beneficial approach 

5. These integrating processes are from the firms’ behaviors affecting the flow of candidates into the firm, and 
not from any screening preference. Indeed, as discussed in Rubineau and Fernandez (2013, 2015), this is one of 
the appealing features of using network recruitment as an integrating lever. In an era when firms are shy about 
implementing affirmative action as hiring preferences, “pipeline stoking” processes are particularly attractive.

6. We have come across two examples where companies have sought to encourage this second lever in their 
diversity efforts. Pinterest and Intel both have instituted higher referral bonuses whenever people refer a woman 
or a minority than when they refer a white male. Interestingly, we had judged the use of this kind of targeted 
referring as ethically and legally questionable (Rubineau and Fernandez 2015).
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when using network recruitment to ameliorate 
the glass ceiling.

Discussion and Implications
Although network recruitment processes have 
often been invoked as a contributor to the glass 
ceiling phenomenon, little empirical evidence 
has been presented to demonstrate such an as-
sociation. Prior to this project, the relationship 
has largely been putative. This article leverages 
detailed HR data regarding recruitment and re-
ferring processes in two firms to empirically 
evaluate whether network recruitment contrib-
utes to a glass ceiling effect in the two firms.

This evaluation process first calculates the 
segregating effects of network recruitment for 
the firm overall. We then divide the data from 
each firm into four job-level categories, repre-
senting increasingly elite echelons within each 
firm. If network recruitment were to contribute 
to a glass ceiling phenomenon, then the calcu-
lated effects of network recruitment would be 
a declining gender composition at higher job 
levels within the firm. We find precisely and un-
ambiguously this pattern in both firms.

Grouping the Data by Job Level:  
Approaches and Implications
Grouping data from the two firms by job level 
was accomplished in potentially different ways. 
Job referrers are not necessarily at the same job 
level as that of the job opportunity to which 
they refer. Grouping firm referring data into job 
levels is done in one of three ways. One ap-
proach is to limit referrers and referral appli-
cants who are referring from and applying to 
the same job level. A second approach is to de-
fine the job level by that of the referrer. A third 
approach is to define the job level by that of the 
job to which the referral applicant applies. Firm 
1 calculated the parameters we requested, but 
we do not know for certain which of the three 
approaches was used. For Firm 2, we necessar-
ily determined job level by the job level of the 
referrer—the second approach. We examine the 
implications of these approaches.

Might the job grouping approach affect the 
resulting pattern we observe? Although we can-
not test the assumption using our data directly, 
we consider its possible implications. First, ex-
tensive scholarship shows that people tend to 

refer homophilously, including on characteris-
tics such as educational background, profes-
sional behavior, job-related aptitude, and cor-
porate division (Fernandez, Castilla, and Moore 
2000; Rider 2012; Burks et al. 2015; Hensvik and 
Skans 2016; Brown, Setren, and Topa 2016). Also, 
our job-level categories are broad. For these rea-
sons, we do expect the cases where referrer and 
applicant are at the same broad job-level cate-
gory to have the most observations.

Second, both theoretical and empirical net-
work recruitment scholarship supports the idea 
that referrers tend to refer for job opportunities 
at their own level or lower more than for job 
opportunities at a higher level than the refer-
rer (Leicht and Marx 1997; Brown, Setren, and 
Topa 2016). Building on this finding, we exam-
ine the likely effects of the grouping-by-referrer 
and grouping-by-applicant approaches. The 
grouping-by-referrer approach to define the job 
level (as used in the Firm 2 data) should be most 
precise for the lower job levels, and most noisy 
for higher job levels. This expectation comes 
from the likelihood that referrers at the lowest 
job level rarely refer applications for jobs at 
higher levels. Conversely, the most noisy pa-
rameter calculations would be for the higher 
job levels as referrers at the highest job level 
could refer applicants for all levels in the firm. 
What would the noisier parameter calculations 
at the highest level mean for our study? It would 
mean that the calculations for the highest job 
levels would be biased toward the firm-wide 
outcome rather than the job-level-specific out-
come. And what would this bias mean for our 
results? This bias would mean that our ob-
served pattern of a declining percentage female 
from network recruitment is conservative, and 
the true pattern would show a steeper negative 
slope. This steeper negative slope would be the 
only way we could observe our results in the 
context of mean-biased values for the higher 
job levels. That is, consider the lowest job-level 
calculation fixed (if it is the most precise), and 
that the highest job-level calculation has been 
pushed toward the firm mean through the as-
sumptions underlying our calculations. Be-
cause the observed slope is negative, the only 
way the higher job-level values could have been 
pushed toward the firm mean would be if their 
true values were even lower than the current 



r s f :  t h e  r u s s e l l  s a g e  f o u n d a t i o n  j o u r n a l  o f  t h e  s o c i a l  s c i e n c e s

	 r e c r u i t m e n t  a n d  t h e  g l a s s  c e i l i n g 	 9 9

calculations—that is, a more steeply negative 
slope. This grouping-by-referrer was the case 
for Firm 2. If this method was also used for Firm 
1, the pair of results would be similarly conser-
vative.

Conversely, if Firm 1 used a grouping-by-
applicant approach, then the highest job-level 
calculations would be the most precise because 
referral applicants to the highest job levels 
would be likely to receive those referrals only 
from others in the highest job levels, and least 
likely from those at lower job level). The lowest 
job-level calculations would be pushed toward 
the overall firm mean because the applicants 
at the lowest levels could have been referred by 
referrers at any level. In this case, the highest 
job-level calculations could be considered fixed, 
and the calculations of the lowest job levels 
would have been pushed toward the firm mean. 
Because our negative sloping pattern for Firm 
1 has the highest job levels yielding the lowest 
percentage female equilibrium levels, the only 
way the lowest job levels could be at their cal-
culated levels and biased toward the firm mean 
would be if the actual equilibrium for the low-
est job levels were higher than what was calcu-
lated. Again, this would mean that the true 
slope would be more negative than the calcu-
lated trend for Firm 1.

We know the assumption underlying the pa-
rameter calculations for Firm 2. As we argue, 
we have reason to believe that the observed neg-
ative slopes are conservative estimates. This 
conclusion, plus the fact that we observe a sim-
ilar negative slope with our data from Firm 1 
both lend strength to our conclusion that net-
work recruitment yields a glass ceiling pattern.

Theoretical and Practical Implications
The two goals were to bring empirical evidence 
to the prior assertion-based arguments regard-
ing a possible role of network processes in con-
tributing to a glass ceiling effect, and to dem-
onstrate how existing organizational HR data 
resources can be leveraged to understand and 
manage the segregating effects of network re-
cruitment. These two goals map well onto the 
theoretical and practical implications of this 
article.

In theoretical terms, we provide empirical 
evidence that network recruitment can contrib-

ute to the glass ceiling. But the nature of this 
evidence also challenges and changes the con-
ventional wisdom explaining why network re-
cruitment contributes to the glass ceiling. Net-
work recruitment does not contribute to the 
glass ceiling simply because of homophily and 
the old boys’ network. Instead, network recruit-
ment contributes to the glass ceiling because 
of gendered differences in the rates of who re-
fers, and gendered differences in the rates in 
which referrers refer their same-sex contacts 
(on these dynamics, see Rubineau and Fernan-
dez 2015). In the two firms we examined, the 
lowest-level jobs had the highest gender dif
ferences in rates of referring—both heavily 
favoring women engaging in referring. These 
differences contributed greatly to the strong in-
tegrating effects of network recruitment for the 
lowest-level jobs. These system-based insights 
into the segregating effects of network recruit-
ment also have important practical implica-
tions for managing these effects.

In practical terms, we show that the HR data 
commonly collected by large firms in adminis-
tering their recruitment efforts and referral bo-
nus programs is enough to reveal the segregat-
ing effects of network recruitment not only for 
the firm overall, but even for narrower subsets 
of jobs within the firm. We show that the data 
need not be perfect or complete to be able to 
make these calculations. In the absence of de-
tailed data, reasonable approximations along 
with sensitivity analyses can reveal whether the 
results would be sensitive to the more detailed 
data. Thus, firms seeking to evaluate the effects 
of their network recruitment practices on their 
goals for diversity can readily do so.

These methods can even help leverage net-
work recruitment as a tool for improving and 
targeting diversity outcomes. For example, the 
current finding is that network recruitment acts 
as an integrating force, but more strongly for 
lower-level jobs. Without intervening in the 
network recruitment processes for higher-level 
jobs, the expectation may be a gradual gender 
integration of the firm. This integration, how-
ever, would be more substantial for lower-level 
jobs and would be unlikely to ameliorate the 
gendered barriers apparent for higher-level 
jobs. Moreover, our analyses suggest that poli-
cies designed to encourage the underrepre-
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sented group to participate in referring are 
more likely to harness the integrating powers 
of network recruitment than are policies that 
seek to specifically target the underrepresented 
group.

We conclude with confidence that the pat-
tern of network recruitment does contribute to 
a glass ceiling effect in these two firms. As 
noted, our empirical setting is not representa-
tive of any larger set of firms, so our conclusion 
does not imply such a pattern in other firms. 
The firms selected were a kind of convenience 
sample of firms collecting and willing to share 
their recruitment and referral data. They were 
not identified based on their being more or less 
likely to exhibit a glass ceiling phenomenon or 
to have such a phenomenon associated with 
their referring practices. Still, given that ours is 
the first study to empirically assess whether 
network recruitment contributes to the glass 
ceiling, we find it striking that we find strong 
and consistent results in the first two settings 
we examine. This result could be due to chance. 
It could also suggest that network recruitment 
commonly contributes to the glass ceiling. De-
termining which of these two explanations is 
more correct requires replicating this study in 
more organizational settings.

Regardless of whether these results general-
ize to other settings, the cooperating firms find 
clear value in assessing whether and how net-
work recruitment dynamics contribute to gen-
der disparities across levels of their organiza-
tions. As the firms craft their policies on these 
issues, that these analyses correspond to their 
circumstances is an appealing rather than a 
limiting feature. In their cases, one size needn’t 
fit all when developing their policy prescrip-
tions.

These analyses isolate and clarify the contri-
bution of recruitment network dynamics affect-
ing the glass ceiling. However, other biases and 
composition-altering mechanisms likely oper-
ate in real-world recruitment processes. Al-
though the calculated equilibriums for network 
recruitment effects represent the segregating 
effects of network recruitment in isolation, we 
cannot claim that these affects are a complete 
explanation for why we so often find glass ceil-
ing patterns in organizations. We can, however, 
offer some general guidance about the relative 

importance of such network recruitment fac-
tors.

Although other forces may affect a given 
firm’s recruitment process, we can say that, for 
firms that do not rely heavily on network re-
cruitment, the segregating effects of network 
recruitment are expected to be very weak. At the 
same time, for firms that do rely heavily on net-
work recruitment, the segregating effects of 
this mode of recruitment are expected to be 
stronger. To build intuition about the relative 
magnitude of these network recruitment fac-
tors, we have developed a way of representing 
the size of these effects in terms of one of those 
other biasing factors, that is, sex biases in 
screening (see Rubineau and Fernandez 2013). 
The calculated equilibriums we present for net-
work recruitment in these two firms provides 
a measure of the direction and magnitude of 
the composition-altering effects of network re-
cruitment—the segregating or desegregating 
push or pull of network recruitment. The mag-
nitude of the network factors we uncovered in 
these two settings are equivalent to an overall 
preference for female applicants that resembles 
a 56:44 or 57:43 chance (the equivalent of odds 
of 1.28 to 1.30) for hiring women relative to men, 
rather than a gender-neutral 50:50 chance.

In conclusion, although other factors may 
be at work at producing the glass ceiling, at 
least in these settings, network recruitment dy-
namics are a meaningful part of their stories. 
Revealing these network recruitment dynamics 
can be an important step toward managing 
these processes to support and achieve firms’ 
diversity goals. These insights are made pos-
sible only by partnering with these firms to gain 
access to these commonly available but rarely 
analyzed administrative HR data.
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Differing Views of Equity:  
How Prospective Educators 
Perceive Their Role in Closing 
Achievement Gaps
Emily K.  Penner,  Ja ne Rochmes,  Jing Liu,  
Sabrina M. Sol a nki,  a nd Susa nna Loeb

Hiring is an opportunity for school districts to find educators with values and beliefs that align with district 
goals. Yet beliefs are difficult to measure. We use administrative data from more than ten thousand applica-
tions to certificated positions in an urban California school district in which applicants submitted essays 
about closing achievement gaps. Using structural topic modeling (STM) to code these essays, we examine 
whether applicants systematically differ in their use of these themes and whether themes predict hiring out-
comes. Relative to white applicants, Hispanic and African American applicants are more likely to identify 
structural causes of inequities and discuss educators’ responsibilities for addressing inequality. Similar dif-
ferences in themes emerge between applicants to schools with different student populations. Techniques like 
STM can decipher hard-to-measure beliefs from administrative data, providing valuable information for 
hiring and decision making.

Keywords: teacher hiring, structural topic modeling, educational equity

Schools across the country serve an increas-
ingly diverse student body, and California’s 
schools lead the nation in diversity. Currently 
some 75 percent of public school students in 
California identify as a race-ethnicity other 

than white and nearly 43 percent speak a lan-
guage other than English at home (California 
Department of Education 2016a, 2016b). Yet 
these students have not had equal educational 
opportunities or successes. Despite repeated 
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efforts to equalize educational experiences and 
outcomes for students, school segregation and 
racial achievement gaps persist and economic 
achievement gaps have widened (Harris and 
Herrington 2006; Reardon 2011; Reardon and 
Bischoff 2011; Reardon and Owens 2014).

Hiring presents school districts with an op-
portunity to identify educators who have not 
only relevant experience, but also the beliefs, 
attitudes, and pedagogical skills that enable 
them to promote engagement and achievement 
among students with varied experiences and 
backgrounds. However, districts often struggle 
to identify candidates with the characteristics 
they most desire, and identifying candidates 
whose beliefs align best with district policy 
strategies and goals is challenging. Although 
recent evidence suggests that well-developed 
applications and interview processes can pro-
vide valuable insights into applicant quality, 
such hiring methods can be cost prohibitive for 
many districts (Jacob et al. 2016; Rockoff et al. 
2011).

This article examines how educator appli-
cants address issues of equity and diversity in 
their application materials and considers how 
such beliefs and attitudes influence application 
decisions and hiring outcomes. We use seven 
years of unique essay data from more than ten 
thousand applications to our partner district 
in California to examine how educator appli-
cants express their beliefs and how the district 
evaluates them in its hiring process.1 Because 
equity is central to the district’s mission, it ex-
plicitly asks all applicants to write a short essay 
discussing how they would address the achieve-
ment gap in their classrooms if hired. We use 
structural topic modeling (STM) to code the ten 
most common essay themes from applicant re-
sponses to this prompt. We describe variation 
in the prevalence of each essay theme across 

educators and contrast response themes by ed-
ucator race. We then use regression analyses to 
test whether applicants that articulate the most 
common beliefs, values, and strategies about 
how to address achievement inequities apply 
to schools with more disadvantaged students, 
rate more highly in application review, and are 
ultimately more likely to be hired by the dis-
trict.

Educator short-essay responses cover a wide 
range of topics, some expressing more general 
sentiments about the achievement gap and oth-
ers describing specific strategies and beliefs 
about how they would address it. Essay content 
varies by race-ethnicity: relative to white appli-
cants, African American and Hispanic appli-
cants focus more on naming structural causes 
of inequities facing students, advocating solu-
tions rooted in educators’ responsibilities to ad-
dress inequity and their own biases and priori-
tizing cultural and linguistic diversity; Asian 
applicants focus more on building supportive 
classrooms and family and community engage-
ment. Several essay themes differentially pre-
dict applicants’ rubric scores on evaluations of 
their applications and the likelihood that the 
district hires them. Relative to differentiated 
instruction, a common theme, applicant essays 
that describe experience with cultural and lin-
guistic diversity and educators’ responsibilities 
to address inequities receive the highest rubric 
scores and are associated with the highest like-
lihood of being hired in the district. Further, 
several themes are positively related to apply-
ing to and being hired in schools with the larg-
est populations of traditionally underserved 
students—particularly Hispanic students and 
English-language learners. These results are 
robust to a variety of model specifications, in-
cluding those that control for the writing qual-
ity of the essays, essay sentiment, educator de-

1. We include applicants to all certificated positions, including classroom teachers, principals, therapists, and 
others, because some applicants apply to both teaching positions as well as some other type of certificated 
position for which they believe they are qualified, making the search processes for both positions contingent on 
one another. For parsimony, throughout the article we refer to all applicants as educators or teachers, reflecting 
the fact that the majority of the existing literature on educator hiring focuses on teachers. Results discussed are 
largely consistent whether we use the full sample of educator applicants or only the subsample of applicants to 
teaching positions (81 percent of the full applicant pool and 85 percent of the hired pool). Nearly all coefficients 
are similar in sign, significance, and magnitude. A small subset lose or gain significance with the teacher-only 
sample.
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mographics, experience, and credentials, and 
fixed effects for the specific jobs to which ap-
plicants applied.

Structural topic modeling techniques are a 
promising tool for examining administrative 
data from school districts as well as other set-
tings, particularly qualitative and long-form 
data that are typically very resource-intensive 
to analyze. In this application and elsewhere, 
STM can help examine hard-to-measure prac-
tices and beliefs, providing more information 
at the point of hire and informing decision 
making in other areas.

Background and Motivation
Although somewhat diminished in recent de-
cades, racial achievement gaps remain an en-
during feature of schools nationwide (Gamoran 
2001; Murphey 2014; Reardon 2011). Economic 
achievement gaps, meanwhile, are expanding 
markedly, especially between those in the mid-
dle of the distribution and their highest income 
peers (Reardon 2011). School segregation re-
mains entrenched and perpetuates unequal 
learning opportunities along racial-ethnic and 
economic lines (Reardon and Owens 2014; Rear-
don and Bischoff 2011). Our society expects ed-
ucators to address these persistent challenges 
and to create classrooms that provide opportu-
nities for all students. However, because we 
struggle to agree on the goals of schooling, we 
have no singular blueprint for how to do so (La-
baree 1997).

Instead, teachers have a variety of goals for 
their teaching, and some may not prioritize re-
ducing inequality (Rimm-Kaufman et al. 2006). 
If educators in some schools think addressing 
inequality is a key priority of their work but 
their counterparts in other schools do not, they 
might create very different learning environ-
ments for their students, further exacerbating 
inequality. Educators also have differing levels 
of comfort and experience in planning and en-
acting solutions to address inequality in their 
work. Understanding this variation is impor-
tant because teachers’ beliefs are an important 
indicator of what they are likely to do in their 
classrooms (Buehl and Beck 2015; Pajares 1992; 
Wilkins 2008; Opfer and Pedder 2011). Despite 
the central role we expect educators to play in 
addressing inequality, we know little about 

what educators think about inequality and how 
they should work to address it.

We need a better understanding of what ed-
ucators think about inequality because educa-
tors’ identities and beliefs are consequential for 
learning environments, opportunities, and stu-
dent outcomes, particularly for marginalized 
students. We know that teachers’ identities 
shape students’ schooling experiences and out-
comes. For example, teacher-student race and 
gender congruence positively affects student 
achievement, grades, their academic percep-
tions and attitudes, and discipline outcomes 
(Dee 2004; Egalite and Kisida 2018; Egalite, 
Kisida, and Winters 2015; Fox 2016; Gershenson 
et al. 2017; Lindsay and Hart 2017). These effects 
are often particularly large for black students. 
The mechanisms driving these effects—typi-
cally presumed rather than empirically tested—
are that same-race or same-gender educators 
not only offer representation but also convey 
values and attitudes that recognize and affirm 
the unequal experiences of students from mar-
ginalized backgrounds.

Underneath demographic similarities, edu-
cators have a wide variety of experiences and 
knowledge that ultimately shape their beliefs 
about their work and their students. Teacher 
beliefs are an integral part of teacher practice, 
learning, development, and identity (Hollings
worth 1989; Opfer and Pedder 2011; Smagorin-
sky et al. 2004). Teachers’ perceptions affect 
how they treat their students, the types of help 
and support they provide, and teachers’ empa-
thy toward students (Calarco 2011; Ferguson 
2003; Okonofua, Paunesku, and Walton 2016). 
Teacher perceptions, expectations, and stereo-
types can influence disciplinary practices and 
students’ later course trajectories and achieve-
ment, contributing to the growth of achieve-
ment gaps (Ferguson 2003; Okonofua and 
Eberhardt 2015; Baker et al. 2015; Alvidrez and 
Weinstein 1999). Teachers’ beliefs about over-
coming students’ social disadvantage influence 
student achievement (Rochmes 2018). More-
over, teachers’ expectations for student ability 
and achievement matter most for the outcomes 
of students from disadvantaged groups (Dee 
2005; Downey and Pribesh 2004; Ferguson 2003; 
McGrady and Reynolds 2013; Rist 1970).

Understanding what educators think about 
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how to address inequality is important not only 
because of how beliefs influence educator prac-
tice, but also because if educators’ goals are 
misaligned with school or district goals, policy 
solutions to reduce inequality are unlikely to 
work. Teachers can promote district goals but 
can also impede and even derail them if they 
are not well aligned with the goals of individual 
teachers or the collective goals of their instruc-
tional teams (Coburn 2001, 2004; Coburn, Hill, 
and Spillane 2016; Golann 2018; Spillane 1999).

Because educators play such an important 
role in carrying out district priorities, the align-
ment between district goals and educators’ 
goals is an important consideration for educa-
tor hiring. Once we know what educators think 
about how to address inequality, we can also 
examine how well aligned these beliefs are with 
district priorities. Districts might use such data 
in a range of human resource decisions, includ-
ing hiring. For districts that are particularly 
concerned with reducing opportunity and 
achievement gaps for diverse students, hiring 
presents an important opportunity to identify 
educators equipped to meet the needs of mar-
ginalized students.

In response to national priorities and dis-
trict interests, many districts prioritize equity-
focused beliefs in their recruitment, demon-
strating this commitment by prioritizing the 
diversification of their teaching force (Bireda 
and Chait 2011; Brown and Boser 2017; Villegas 
and Irvine 2010). Despite concerted efforts to 
increase educator diversity through recruit-
ment, training, and retention efforts, the pace 
of diversification is slow; in 2016, only 18 per-
cent of the nation’s teachers identified as 
teachers of color, an increase of only 1 percent 
from 2004 (King, McIntosh, and Bell-Ellwanger 
2016; National Center for Education Statistics 
2004).

Other avenues are possible for making learn-
ing opportunities and outcomes more equita-
ble by carefully considering the beliefs and val-
ues of all prospective educators, regardless of 
demographic background. Districts interested 
in prioritizing candidates with particular be-
liefs and values can use interview and applica-
tion essays to collect this information. Earlier 
research indicated that applications and inter-
views could not help districts make effective 

judgments to fulfill hiring priorities; more re-
cent evidence, however, suggests that thought-
ful, well-targeted recruitment efforts can pro-
vide meaningful information about applicants 
(Balter and Duncombe 2006; DeArmond, Gross, 
and Goldhaber 2010; Jacob et al. 2016; Rockoff 
et al. 2011). In particular, careful consideration 
of applicant characteristics through rigorous 
screening methods and interview processes can 
identify teachers with desired characteristics 
and behaviors who have a positive impact on 
student achievement (Goldhaber, Grout, and 
Huntington-Klein 2016; Jacob et al. 2016).

If districts want to develop a teaching force 
that has competencies, beliefs, and mindsets 
that align with district goals for addressing in-
equality, then they need to create a recruitment 
process that can identify these qualities among 
its applicants. This article draws on data from 
a partner district in California that uses its ap-
plication to examine educators’ approaches to 
equity goals during its recruiting process. In 
particular, it asks all applicants to respond to a 
short-answer essay prompt asking about the ap-
proaches they will use to address achievement 
gaps in the district. The district’s human re-
sources department scores these essays using 
a rubric during an initial screening process, re-
viewing for general evidence and understand-
ing of equity commitments rather than specific 
beliefs, attitudes, or teaching strategies. This 
limited consideration is understandable given 
that application review is a time-intensive pro-
cess, particularly with a large volume of appli-
cations.

Given resource constraints, it is difficult to 
measure educators’ beliefs for a large number 
of individuals in other ways. It is time consum-
ing and expensive to conduct multistage inter-
views or surveys. Such methods may also pro-
vide only a narrow slice of what educators think 
and can be prone to response bias or adverse 
reactions to particular types of interviewers. For 
districts wanting to learn more about appli-
cants’ beliefs, such methods can be time and 
cost prohibitive.

Recent advances in text mining paired with 
improvements in district administrative data 
collected from application materials provide 
new avenues for learning about applicant be-
liefs outside of extensive interviews. Social sci-
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ence research is just beginning to use compu-
tational approaches to analyze text and dialogue 
to reveal additional features about individuals, 
their conversations, and verbal and written state-
ments (Bettinger, Liu, and Loeb 2016; Gentz-
kow, Kelly, and Taddy 2017; Kelly et al. 2018; Liu 
2018; McFarland, Jurafsky, and Rawlings 2013). 
The economist Jens Ludwig highlights the util-
ity of data-mining techniques to help solve 
complex policy problems (2018). The sociolo-
gists Roberto Fernandez and Brian Rubineau 
identify important insights that applicant pool 
and referral data can provide about hiring dy-
namics (2019). Given important insights pro-
vided by hiring data (Fernandez and Rubineau 
2019), we argue that hiring data provide a par-
ticularly exciting opportunity for using these 
techniques.

This study provides an important first case 
of applying machine-learning techniques to 
text-rich application data to examine the role 
of applicant beliefs in hiring processes and 
outcomes. It examines these relationships for 
more than ten thousand applicants over seven 
years in a large, urban district that has often 
struggled to attract and retain educators, par-
ticularly in its most disadvantaged schools. In 
addition to these methodological and data ad-
vances, this study has the novel purpose of 
focusing on educator attitudes toward and so-
lutions for addressing the achievement gap, 
which is difficult to measure in a large sample. 
This study tests whether a district that ex-
presses a deep commitment to equity and 
justice actually selects applicants that articu-
late attitudes and solutions that cohere with 
the district’s priorities. Together, these results 
shed light on two often-neglected pieces of the 
inequality puzzle—what educators think and 
whether districts act in line with their values.

Our investigation of the role that educator 
beliefs about inequality play in hiring examines 
the following research questions:

What themes predominate in applicants’ 
attitudes about achievement gaps?

Do the themes discussed vary by applicant 
race?

Are individuals who write about particular 
themes more likely to apply to schools with 
particular characteristics?

Do the essay themes and scores predict hiring 
outcomes, overall and at particular schools?

Data and Methods
This article uses school-district administrative 
data to describe educator attitudes and exam-
ine how these attitudes affect hiring outcomes. 
Our source for these attitudes is short-answer 
responses on job applications. These data are 
conventional in the sense that many districts 
screen applicants with some type of writing ex-
ercise (Jones 2012). Our use of them, however, 
is novel because we code them for applicants’ 
attitudes and dispositions using structural 
topic modeling. These data provide the first use 
of machine-learning coded applicant essays to 
learn more about the role of applicants’ beliefs 
in hiring. This district’s screening question is 
particularly useful for examining educators’ at-
titudes because it asks applicants to wrestle 
with a problem that will directly affect their 
daily teaching experiences. As a result, it pro-
vides a rich lens to uncover educators’ feelings 
about this challenge.

Our partner district is an urban, public 
school district in California that employs more 
than 3,500 educators and administrators to 
serve a diverse student body of more than fifty 
thousand students (California Department of 
Education 2015). It is also a district with highly 
unequal outcomes for its students. In recent 
years, among California’s large urban districts, 
it had both the highest average achievement 
and the widest gap between that average and 
the district’s lowest-performing students, as 
well as large racial-ethnic achievement gaps. 
Although the district has made progress, gaps 
in suspensions, graduation rates, and achieve-
ment are ongoing challenges.2

To examine these relationships, we use ap-
plicant data from our partner district’s human 
resources department. Applicants to positions 
in the district applied through a proprietary on-
line interface. Data from this interface were 
then linked to other administrative records 

2. This information is from the district website and other local sources published between 2008 and 2017, with-
held here to preserve the anonymity of the district. For more information, please contact the authors directly.
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from human resources by the research team. 
Current school district and state databases in-
creasingly include detailed information about 
employees, but it is far less common that data 
from applications to district positions are 
linked to other district data sources (but, for 
notable exceptions, see Goldhaber, Grout, and 
Huntington-Klein 2016; Jacob et al. 2016; Saave-
dra et al. 2017). This type of connection allows 
for new research approaches that link the ap-
plicant pool to the pool of employed educators 
and other employees within a district. This ap-
proach has provided novel insights about hir-
ing pathways, sorting, and discrimination in 
other sectors (Fernandez and Friedrich 2011; 
Petersen and Togstad 2006). However, research 
has not used applicant data that includes long-
form writing and would typically be considered 
qualitative. By applying structural topic model-
ing to applicant essays, this study is the first to 
link attitudes within the applicant pool to hir-
ing outcomes.

We examine data for all applicants to cer-
tificated positions from March 2009 to October 
2015. Figure 1 shows the number of job post-

ings, applications (in thousands), and appli-
cants hired by year.

After an initial acceleration as the system 
came online, postings, applications, and num-
ber of applicants hired stayed fairly consistent 
across the seven years of our panel, save for an 
uptick toward the end of the financial crisis in 
2011. During this window, this district posted 
11,599 unique jobs, of which we use the 6,706 
positions for which one or more applications 
were submitted. Postings received eighty-seven 
applications on average (from 1 to 544). The dis-
trict received 218,196 applications for all certif-
icated positions from 14,421 unique individuals. 
Our analytic sample consists of the 10,188 ap-
plicants (13,016 applicant-year observations) 
that completed essays (164,367 applications). 
Applicants submitted an average of sixteen ap-
plications each over this period (an average of 
22.97 at the applicant-year level). The district 
ultimately hired 2,883 individuals from this 
pool.3 Table 1 presents descriptive characteris-
tics, experience, and qualifications for the dis-
trict applicant pool to all certificated positions 
between 2009 and 2015, and compares these 

3. Some applicants (27 percent) applied in multiple years, and some applicants applied and were hired in mul-
tiple years. These applicants have distinct application data from each job search and are thus treated separately 
in all analyses. Our sample of 2,883 hired individuals includes 2,442 unique applicants, some hired multiple 
times.

606

233.12 294

701

193.17
300

1,122

383.57 481

1,020

272.25
420

1,104

205.38

449

1,108

198.64

462

1,045

157.54

477

2009 2010 2011 2012 2013 2014 2015

 Job postings
 Applications in 100s
 Hired

Source: Authors’ compilation based on partner district data.
Note: Number of hires = 2,883.

Figure 1. Number of Job Postings, Applications, and Applicants Hired
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Table 1. Descriptive Statistics of Applicant Sample by Hired Status

Full Sample Hired Not Hired Group 
Diffs

p-valueVariable Mean SD Mean SD Mean SD

Hired 0.22 0.42 1 0 0 0

Applicant characteristics
White 0.52 0.50 0.49 0.50 0.53 0.50 0.000
Black 0.05 0.22 0.04 0.20 0.05 0.23 0.007
Asian 0.14 0.35 0.17 0.37 0.14 0.34 0.000
Hispanic 0.14 0.34 0.16 0.37 0.13 0.34 0.000
Other race 0.04 0.20 0.05 0.22 0.04 0.20 0.048
Decline to state race 0.10 0.30 0.10 0.30 0.11 0.31 0.177
Female 0.67 0.47 0.72 0.45 0.65 0.48 0.000
Years of prior K–12 experience 4.80 6.29 4.58 5.78 4.87 6.43 0.032
Number of jobs on application 4.22 2.59 4.24 2.51 4.21 2.62 0.637
Multiple subject credential 0.36 0.48 0.41 0.49 0.34 0.47 0.000
Special education credential 0.19 0.40 0.22 0.41 0.19 0.39 0.000
STEM credential 0.15 0.36 0.15 0.36 0.16 0.36 0.341
Humanities credential 0.10 0.30 0.07 0.26 0.11 0.32 0.000
Foreign language credential 0.02 0.15 0.02 0.14 0.02 0.15 0.167
Social science credential 0.07 0.26 0.06 0.23 0.08 0.27 0.001
Physical education 0.02 0.13 0.02 0.15 0.02 0.12 0.011
Early childhood credential 0.02 0.13 0.01 0.11 0.02 0.13 0.034
Administrative credential 0.01 0.08 0.01 0.07 0.01 0.09 0.249
Supplemental credential 0.03 0.17 0.03 0.18 0.03 0.17 0.801
Substitute credential 0.03 0.18 0.01 0.12 0.04 0.19 0.000
GPA 3.02 0.99 3.16 0.85 2.98 1.03 0.000
No degree declared 0.03 0.17 0.02 0.13 0.04 0.18 0.000
Associate degree 0.00 0.05 0.00 0.05 0.00 0.06 0.344
Bachelor’s degree 0.40 0.49 0.39 0.49 0.41 0.49 0.056
Master’s degree 0.53 0.50 0.57 0.50 0.52 0.50 0.000
PhD 0.03 0.18 0.03 0.16 0.03 0.18 0.033
N applications submitted 22.97 40.94 23.33 40.73 22.87 40.99 0.591

Essay themes
Special services 0.08 0.08 0.08 0.09 0.08 0.08 0.000
Family and community engagement 0.14 0.09 0.12 0.08 0.14 0.10 0.000
Believe to overcome 0.10 0.08 0.09 0.08 0.10 0.08 0.000
Experience with cult./ling. diversity 0.09 0.09 0.10 0.09 0.08 0.08 0.000
Standards and assessment 0.11 0.10 0.11 0.09 0.11 0.10 0.274
Educators’ responsibilities 0.08 0.06 0.09 0.07 0.08 0.06 0.000
Supportive classroom 0.17 0.10 0.17 0.09 0.17 0.10 0.006
Naming structural causes 0.08 0.08 0.08 0.07 0.08 0.08 0.006
Cross-subject strategies 0.05 0.07 0.05 0.07 0.05 0.07 0.342
Differentiated instruction 0.11 0.09 0.11 0.08 0.11 0.09 0.023

Writing quality
Sentiment measure: Syuzhet 12.02 6.36 13.26 6.21 11.67 6.36 0.000
Automated readability index 12.89 3.50 13.20 3.18 12.81 3.58 0.000
Type-token ratio (lexical complexity) 0.59 0.10 0.57 0.08 0.59 0.10 0.000
Number of words 241.33 126.71 264.83 129.24 234.64 125.18 0.000
Number of misspelled words 1.14 2.47 1.31 3.18 1.09 2.22 0.000
Total score: all application essays 5.97 1.73 6.63 1.55 5.76 1.73 0.000
Achievement gap essay score 1.89 0.81 2.19 0.73 1.79 0.81 0.000

N (unique individuals) 13,016  2,883  10,133   

Source: Authors’ tabulations.
Note: The total number of unique submissions is 164,367. 
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characteristics for successful and unsuccessful 
applicants.

Hired applicants differ on many dimensions 
from those who were not hired. More of the 
hired applicants were Asian or Latino and fewer 
were white.4 The hired applicants had fewer 
years of experience, but were more likely to have 
worked in the district before applying for the 
job for which we observe them being hired. 
More hired teachers had single-subject creden-
tials (eligible to teach in a particular content 
area in grades six through twelve) and fewer 
had multiple-subject credentials (eligible to 
teach all subjects in grades pre–K through 
eight) relative to the nonhired teachers.

Coding Applicant Essays to Identify  
Most Common Themes
The district’s application also asks for re-
sponses to three short-answer essays detailing 
how applicants would address particular social 
issues and problems of practice that are rele-
vant for teaching in the district context. Be-
cause of the district’s equity emphasis, we focus 
solely on the following short-essay question:

Superintendent [Name] has stated that the 
achievement gap is the greatest civil rights 
issue facing our district today and closing 
that gap is the foundation and vision for the 
critical work of our teachers, staff, and ad-
ministrators every day. As an educator, what 
is your role in working towards closing the 
achievement gap in [district]? In considering 
the demographics of our student population, 
what experiences or skills make you well-
positioned to close the achievement gap in 
the context of a diverse district such as [dis- 
trict]?

This study uses responses to this question 
to indicate job candidates’ attitudes toward eq-
uity and approaches to addressing inequality. 
Notably, the district leaves the specific meaning 
of the achievement gap to the interpretation of 

the applicant, not defining priorities about ra-
cial achievement gaps, income achievement 
gaps, or simply gaps between high and low 
achievers.

We use structural topic modeling, an unsu-
pervised machine-learning technique, to detect 
the most common topics applicants discuss 
and their distributions across all of the essays 
(see, for example, Roberts, Stewart, and Tingley 
2014). STM assumes that each document is a 
mixture of topics and that each topic is a mix-
ture of a set of representative words. STM is 
particularly useful for evaluating massive tex-
tual data, as in our case, and the output of STM 
can provide metrics about the text content to 
be used in quantitative analysis.

Before we estimated the STM, we conducted 
standard preprocessing to prepare the texts  
for analysis. We first removed all stop words 
and punctuation.5 We then transformed all the 
words to lower case and reduced words to their 
root form, a procedure called stemming. As an 
unsupervised method, STM requires us to set 
the number of topics before we run the model. 
The optimal number of topics needs to balance 
model fit and substantive interpretation. We 
estimated the model multiple times to identify 
the ten, fifteen, twenty, and thirty most com-
mon, unique topics. We also controlled for 
whether an applicant previously worked in the 
district and their total years of K–12 teaching 
experience in our topic estimation models.

Our research team then examined the out-
put from each model to classify the topics into 
essay themes. Four human coders examined 
model output, including top words, the most 
common words for each theme; FREX, the fre-
quency and the exclusivity of each word to each 
theme; lift, which weights words by their fre-
quency in a specific topic and other topics; and 
score, the top words from an index commonly 
used in linear discriminant analysis. Coders in-
dependently reviewed example essays that were 
the most emblematic of each topic to assign a 
topic label. From this, we discussed disagree-

4. The applicant pool is less diverse than the current teaching force in the district where approximately 50 per-
cent of teachers identify as nonwhite.

5. Stop words are considered the most common words in a language, such as the, about, and own. In addition 
to removing these words, we remove many of the words used in the question itself, particularly the name of the 
superintendent.
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ments as a team and developed harmonized 
theme labels for the various topics within each 
coding set. Many model themes were consis-
tent regardless of the number of distinct topics. 
In models with fewer topics, several of the 
themes identified in the more numerous cod-
ing schemes combined into a single theme. The 
coders agreed that the most concise variant 
with only ten distinct topics captured the ma-
jority of the themes from across the variants 
with a larger number of topics. Diagnostic mea-
sures of essay topic classification (not shown) 
indicated that we lose little information by us-
ing ten topics rather than fifteen, twenty, or 
thirty. In addition, our interrater reliability of 
theme naming was highest with the smallest 
set of topics (80 percent exact agreement on la-
bels with ten topics as opposed to 50 percent 
with twenty topics). We use this model to de-
scribe the prevalence of each theme across the 
pool of applicant essays and use the themes as 
key predictors in our analyses.

In addition, the STM algorithm codes each 
essay for the proportion of the text that ad-
dresses each theme and gives a rating of the 
density with which the essay covers each theme. 
We standardize the proportion of their essays 
that address each theme. We then use these val-
ues in regression models examining which ap-
plicants write most about which themes and 
which themes predict hiring outcomes most 
strongly. Theme ratings are not mutually exclu-
sive and a given essay can have elements that 
correspond to multiple themes simultaneously.

Because the district’s evaluation of an essay 
might be influenced by other features of the 
writing, we measure several characteristics of 
writing quality, including sentiment, readabil-
ity, lexical density, number of misspelled words, 
and text length. We evaluated essays based on 
whether their overall sentiment or tone is more 
positive or negative using three off-the-shelf 
dictionaries to score the sentiment. Correla-
tions between the sentiment measures were 
fairly high (r = 0.73 to 0.78), and thus we include 
only the Syushet sentiment scores (Jockers 
2017). Readability, or understandability, refers 
to the level of education one needs to be able 

to read a piece of text easily. Readability scores 
are calculated using a grade-level scale, which 
roughly corresponds to the number of years of 
education one needs to read a given text. We 
tested the readability of the essays using the 
four most popular readability measures. Cor-
relations between the readability measures 
were very high (r = 0.86 to 0.97), and thus we 
control for only the automated readability in-
dex in our analysis (Senter and Smith 1967). 
Lexical density refers to the number of lexical, 
or content, words in a sentence divided by the 
total number of words. Lexical words are those 
that give a sentence its meaning and include 
the nouns, verbs, adjectives, and adverbs. A 
high lexical density indicates a large number 
of information-carrying words, which is gener-
ally more difficult to read. Lexical density is 
negatively correlated with the length of a text. 
We use a type-token ratio to measure the lexical 
density of the applicant essays (Templin 1957). 
Finally, because essay screeners may be influ-
enced by overall essay length and obvious er-
rors, we control for the total number of words 
applicants used in their essays and the percent-
age of those words that are misspelled.

Examining Variation in Essay Theme Content
After identifying the most common themes dis-
cussed in applicants’ essays, we test whether 
theme coverage varies by race-ethnicity. Be-
cause we are interested in whether applicants 
of color and white applicants share similar be-
liefs about solutions for inequality and achieve-
ment gaps, we focus our discussion of the re-
sults on this dimension.6 To examine how essay 
themes vary by race, we estimate ordinary least 
squares regression models predicting the de-
gree to which an essay includes content about 
each of the ten themes. These models take the 
form

	 T Race Ethnicity Xint it it t it= + + + +α β γ e/ ,	 (1)

where Tint is an indicator for the proportion of 
applicant i’s essay that covered a specific theme 
n, in year t which is a function of their race-
ethnicity bit, a vector of controls Xit for other 

6. We also test for differences based on variation among other demographic, experience, and quality dimensions 
(not shown).
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applicant demographics, qualifications, and 
experience, year fixed effects gt, and an error 
term. We estimate separate models predicting 
variation in the coverage of each of the ten 
themes.

Application and Hiring Outcomes
To be hired in the district, an applicant must 
first upload their entire application content, in-
cluding the essays, and then apply for a par-
ticular position. Applicants may submit appli-
cations for multiple positions. More than 83 
percent of applicants applied for two or more 
jobs, but they used the same application for all 
district positions for which they apply.

The essay responses are likely indicative of 
some type of social desirability bias on the part 
of the applicant, given that they are seeking em-
ployment. This is likely true of all data collected 
about applicants because of the very nature of 
seeking a job. This might lead them to write 
responses that they believe will elicit specific 
reactions on the part of principals in the dis-
trict. However, because applicants cannot 
change their essay, they are unlikely to write 
content tailored to different positions. More-
over, job postings for specific schools do not 
reference attitudes or values that principals are 
seeking; typically, an applicant applying to mul-
tiple positions would simply see variation in the 
job description or subject area needed for each 
posting to which they submit an application.

We do not have a good understanding of 
what motivates educators to apply for some po-
sitions and not others. Research indicates that 
teachers move to higher-achieving, whiter, 
more-advantaged schools over time, but it is 
also possible that their beliefs and attitudes in-
fluence the initial school placements they seek 
in a district (Boyd et al. 2005). To test this, we 
examine the degree to which writing about par-
ticular essay themes predicts whether appli-
cants apply to schools with student populations 
that are above the annual district average for 
different characteristics. We code each school 
as having student populations that are above 

district averages for three characteristics based 
on the district’s public reports of school com-
position: race-ethnicity, English-language 
learners (ELLs), and free or reduced-price lunch 
enrollment. To examine how applicant essays 
predict whether applicants apply to schools 
with different student populations, we estimate 
a series of linear probability models that take 
the following basic form:

	 Y Essay Elements Xit it it t it= + + + +α β γ e ,	 (2)

where Yit is an indicator for whether applicant 
i applied to a school with a student population 
that was above the district average in that year 
(for example, above-average percentage ELL) in 
year t which is a function of several essay ele-
ments bit including essay themes, indicators of 
writing quality, and essay scores, depending on 
the model, a vector of controls Xit for applicant 
demographics, qualifications, and experience, 
year fixed effects, gt, and an error term. In this 
analysis, we exclude applications that individu-
als submit to positions not located at a specific 
school site.7

After applicants submit their application for 
a specific position in the district through the 
online system, human resources staff conduct 
an initial screening of the application. This con-
sists of reviewing the materials for complete-
ness, confirming that the appropriate certifica-
tion documents and transcripts have been 
submitted with the application, and reviewing 
and scoring the application essays. This screen-
ing is done with a rubric (not shared to preserve 
district confidentiality) that evaluates each of 
the three essays for specific criteria and com-
petencies, awarding zero to three points for no 
evidence, mixed or limited evidence, satisfac-
tory evidence, or strong evidence of each com-
petency. These scores are then aggregated 
across essays. Applicants with a score of four or 
lower are removed from the pool; those with 
scores of five or higher are passed on to an in-
ternal database for principals and central office 
administrators to review.

7. Supplemental models examine all applications per applicant and include fixed effects for the general job 
category (such as social studies teacher, counselor, bilingual Chinese teacher), or fixed effects for the specific 
position an applicant applied to. As the results are qualitatively similar, we present models in the paper without 
the subject area or job-specific fixed effects. Alternative versions are available on request.
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We use the rubric scores on each of the three 
application essays as an indicator of applicant 
quality. We create a global score for the three 
essays; we use the score on the achievement gap 
essay as a stand-alone; and we aggregate the 
two non-achievement gap essay scores for con-
trol variables in some models. Mean scores for 
these essays for the full sample and separately 
for hired and nonhired applicants are shown 
in table 1.

To examine whether discussing a specific es-
say theme predicts rubric scores or being hired 
by the district, we estimate analogous models 
to equation (2), where rubric score or hired is the 
dependent variable. The same set of predictors 
is included in these models. We fit the same 
models as equation (2) to predict whether ap-
plicants are hired by schools with student pop-
ulations that are above reported district aver-
ages across several demographic categories.

Results
Educators provide a great variety of responses 
to the essay question, suggesting that they have 
meaningfully different values and attitudes 
about the social and achievement inequities 
facing district students regardless of the image 
they attempt to project toward their prospective 
employer. The content covered and omitted, as 
well as the general tenor, argumentation, and 
structure help classify applicants based on their 
perspectives on the underlying causes and 
challenges involved in addressing achieve-
ment gaps. Clear distinctions appear in the ap-
proaches to addressing this challenge and in 
the attitudes and biases of these applicants.

We summarize this rich detail into the ten 
most common themes that emerge from our 
structural topic model coding of applicants’ es-
says. Table 2 lists these themes. Each label sum-
marizes the approach that educators espouse 
to complete the phrase, “use _______ to reduce 
inequality.” For example, some applicants 
would “use special services to reduce inequality 
and close achievement gaps.” For example texts 
most emblematic of each of the ten themes, see 
the appendix.8

Several themes describe pedagogical ap-

proaches and experiences that applicants be-
lieve equip them to address achievement gaps. 
Two themes speak to the ways in which appli-
cants adapt and customize their instruction to 
the needs of diverse learners by using differenti-
ated instruction and cross-subject strategies, in-
tegrating content across subject areas and 
adapting it for different skill-levels to reduce 
inequality. One theme draws heavily upon re-
cent school reform approaches and advocates 
using standards and assessment to improve and 
monitor instruction thereby reducing inequal-
ity. Another argues that educators are best 
equipped to reduce inequality by drawing upon 
their personal and instructional experiences 
with cultural and linguistic diversity.

Other applicants focus more on creating a 
supportive, inspiring classroom and engaging 
school, family, and community resources in 
their efforts to reduce inequality. Two of the 
themes describe resources outside the class-
room that the applicant would access. Appli-
cants who indicate that they would access spe-
cial services write about working with school 
services such as therapy and speech patholo-
gists to support diverse learners. Those who 
discuss family and community engagement write 
about working with the broader community 
and families and actively inviting them into the 
school. Essays also describe a more general idea 
of having a supportive classroom rather than re-
ferring to a specific strategy. Another theme fo-
cuses on being supportive, but relies heavily on 
general ideas about inspiring and believing in 
students to overcome challenges without clearly 
connecting these ideas to specific behaviors.

Finally, two themes highlight the societal 
power structures that create and maintain un-
equal conditions and achievement gaps in the 
district. Essays naming structural causes detail 
the structural challenges facing marginalized 
students and the ways societal inequities con-
tribute to achievement and opportunity gaps, 
arguing that these inequities must be interro-
gated and addressed to make progress in reduc-
ing inequality. In some cases, this theme also 
includes language typically associated with def-
icit orientations, emphasizing group and fam-

8. Applicants could cover multiple themes in their essays, although correlations between themes (not shown) 
were low to moderate, and the largest correlations of approximately 0.45 were negative.
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ily conditions that reinforce societal inequities. 
A similar theme identifies societal causes for 
achievement gaps but discusses educators’ re-
sponsibilities to work through these challenges 
to reduce inequality. Educators discussing this 
social justice–oriented theme decry opportu-
nity gaps, want to challenge biases, and discuss 
drawing on students’ funds of knowledge and 
using critical and culturally relevant pedago-
gies to promote equity.

Table 1 includes the average fraction of the 
essay text that discusses each topic and com-
parisons of the degree to which hired and non-
hired applicants’ essays discuss each of the ten 
topics. Tests of differences in the use of each 
topic by group are also shown in table 1, sug-
gesting significant differences in topic use be-
tween hired and nonhired applicants on nearly 
every essay topic. Table 1 also includes descrip-
tive comparisons of the other essay features, 
including readability, lexical complexity, and 
number of words for the full sample and be-
tween hired and nonhired applicants.

On average, the degree to which essays ad-
dress each theme may seem low, but this is in 
part because each essay also includes text that 
is either not specific enough to correspond to 
a particular theme or addresses another topic 
that was not part of these ten most common 
themes. The most prevalent themes are sup-
portive classroom (covered in 17 percent of es-
says) and family and community engagement 
(covered in 14 percent of essays). The least prev-
alent theme is cross-subject strategies, which 
is covered in only 5 percent of essays.

In addition to variation in percentage of ap-
plicants who cover each theme across the body 
of essays, applicants also vary in the degree of 
their essay text that is devoted to covering a spe-
cific theme. This ranges from educators’ re-
sponsibilities, about which an essay has as 
much as 40 percent of its content covering this 
theme, to standards and assessment, about 
which an essay has as much as 68 percent of its 
content about this theme. As noted elsewhere, 
applicants often have some coverage of multi-
ple themes in their essays, one theme fre-
quently dominating one or more others.

Figure 2 presents a graphical representation 

of theme density within the entire corpus of 
essays, showing how two themes overlap, and 
displays portions of example texts that are 
among the most emblematic of standards and 
assessment and educators’ responsibilities. 
The essay emblematic of the standards and as-
sessment theme indicates the applicant’s 
strong belief in standards-aligned curriculum 
and lesson plans, frequent assessment of stu-
dent progress, and accountability to help ad-
dress the achievement gap. The example educa-
tors’ responsibilities essay highlights the need 
to use culturally relevant teaching and learning 
and to validate student cultures and experi-
ences, and advocates for systemic, justice-
oriented reform. These applicants clearly have 
different values and beliefs about educators’ 
roles in addressing inequality and preferred 
strategies for addressing achievement gaps.

Essay themes vary by the race-ethnicity of 
the applicants. Table 2 displays results from 
models predicting theme content based on ap-
plicants’ race-ethnicity, controlling for other 
demographic characteristics, experience, and 
credentials. A number of differences emerge. 
Applicants from different racial-ethnic groups 
cohere around particular sets of themes, rela-
tive to white applicants. Black applicants focus 
more on naming structural causes of inequal-
ity, such that their essays include 0.23 standard 
deviations more text about structural inequities 
than white applicants’ essays do. They also call 
for greater educator responsibility than white 
applicants do. Asian applicants tend to focus 
more than white applicants on themes that en-
gage community, family, and special services 
and build supportive classrooms. Compared 
with white applicants, Hispanic applicants fo-
cus more on creating supportive classrooms, 
invoke their experiences with cultural and lin-
guistic diversity, and frame their approaches to 
the achievement gap by naming the structural 
causes of inequality and identifying educators’ 
responsibilities to address them.9

Application and Hiring Outcomes
Applicant essays are predictive of candidates’ 
application decisions. Table 3 presents results 
from models predicting the characteristics of 

9. Differences are also notable by gender, credential type, experience, and education. Results available on request.
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schools to which applicants apply. These mod-
els include controls for the applicants’ demo-
graphic characteristics, experience, credentials, 
and measures of writing quality. In each case, 
the outcome is whether the applicant applied 
to a position in a school that was above the 
district-average demographic composition for 
that student group in that year. Given the spec-
ificity and ubiquity of differentiated instruction 
in teacher preparation programs and wide-
spread use in classrooms, and because it is the 
theme that most closely resembles a solution 
for gaps between high and low achievers rather 
than race or income gaps, it is the reference 
category theme throughout.

Table 3 shows notable differences in the es-
say topics covered by applicants to schools with 
different demographic compositions. In par-
ticular, applicants who apply to schools that 
have above-average Hispanic populations write 
least about differentiated instruction and fam-
ily and community engagement. In contrast, in 
above-average Asian schools, applicants write 
less about nearly every theme than differenti-
ated instruction, although the coefficients are 
only significantly different for standards and 
assessment. Applicants to above-average ELL 
schools focus most on experiences with cultural 
and linguistic diversity and standards and as-
sessment, which is consistent both with the 

Source: Authors’ compilation.
Note: Strong standards and asssessment essay: “First, educational standards at both the national and 
state level are necessary to closing the Achievement Gap. Administrators, teachers, and parents should 
be aware of the standards a student must meet to pass their grade level.”
Strong educators’ responsibilities essay: “I not only have an obligation to provide my students with an 
equitable education, but also to be an advocate for change. We need to move toward a curriculum and 
pedagogy that is culturally responsive and relevant to our students. . . . Closing the achievement gap, 
creating schools that are equitable and just, changing the way we view education, and ensuring that 
every educator reflects on their own experiences and biases, will take time and is a journey that I am 
completely dedicated and committed to. I strive to teach for social justice.”
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needs these schools have and the recent policy 
prescriptions for schools whose students strug-
gle with English proficiency. Applicants who 
apply to above-average free or reduced-price 
lunch schools discuss themes somewhere be-
tween those who apply to above-average His-
panic schools and above-average ELL schools. 
Only one theme, naming structural causes, sig-
nificantly predicts applying to above-average 
black schools.

After an applicant submits their application, 
screeners in the district’s human resources de-
partment read it and score each of the three es-
says using an internal rubric. In models (not 

shown), we examine the relationship between 
overall scores and specific essay scores. Higher 
essay scores positively predict being hired, but 
the achievement gap essay score matters much 
more for being hired than scores on the other 
two essays. An additional point on the achieve-
ment gap essay increases an applicant’s likeli-
hood of being hired by 6.6 percentage points 
but the other two essays combined by only 3.7 
percentage points (22 percent of applicants were 
eventually hired). This suggests that informa-
tion in the achievement gap essay beyond sim-
ple evaluation scores benefits candidates. Given 
the importance of the essay scores and themes, 

Table 3. Do Essay Themes Predict Applying to Schools with Particular Characteristics?

(1) (2) (3) (4) (5) (6)

(Location applied to is above the district average percent student enrollment)

Black Hispanic Asian White ELL FRPL

Special services –0.002 0.007 0.007 –0.011** –0.001 0.001
(0.003) (0.004) (0.004) (0.004) (0.004) (0.005)

Family and community 
engagement

–0.000 0.004 –0.004 0.002 0.007 0.001
(0.003) (0.003) (0.004) (0.003) (0.004) (0.004)

Believe to overcome 0.006 0.010** –0.001 –0.010** –0.003 0.009*
(0.003) (0.004) (0.004) (0.003) (0.004) (0.004)

Experience with cultural-
linguistic diversity

–0.003 0.016*** –0.006 –0.003 0.016*** 0.008*
(0.003) (0.004) (0.004) (0.003) (0.004) (0.004)

Standards and assessment 0.005 0.014*** –0.009* –0.006 0.009* 0.010*
(0.003) (0.004) (0.004) (0.003) (0.004) (0.004)

Educators’ responsibilities 0.002 0.009** –0.003 –0.001 0.003 0.001
(0.003) (0.004) (0.003) (0.003) (0.003) (0.004)

Supportive classroom 0.000 0.012*** –0.004 –0.005 0.005 0.007
(0.003) (0.004) (0.004) (0.003) (0.004) (0.004)

Naming structural causes 0.005* 0.009** –0.006 –0.008** 0.001 0.011***
(0.002) (0.003) (0.003) (0.002) (0.003) (0.003)

Cross-subject strategies –0.002 0.011*** 0.001 –0.003 0.003 0.007
(0.003) (0.003) (0.003) (0.003) (0.004) (0.004)

Constant 0.498*** 0.394*** 0.489*** 0.321*** 0.637*** 0.608***
(0.030) (0.037) (0.036) (0.030) (0.036) (0.038)

Observations 130,551 130,551 130,551 130,551 130,424 99,651
r2 0.027 0.025 0.060 0.039 0.047 0.055

Source: Authors’ tabulations.
Note: Race is white and multiple subject credential are omitted categories. Standard errors clustered by appli-
cant. All models include controls for writing quality, teacher demographics, education, experience, credentials, 
and year in which the applicant applied. Schools missing on school characteristics omitted from the analysis. 
Models also exclude applications to centralized district positions.
*p < .05; **p < .01; ***p < .001
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table 4 displays results from models examining 
the relationship between essay themes, essay 
scores given by the initial application screening, 
and being hired by the district.

Discussing almost every one of the themes 
is associated with higher essay scores than dis-
cussing differentiated instruction is (except 
family and community engagement and believ-
ing in students to overcome). This suggests that 
the district prioritizes many other beliefs and 
responses to achievement gaps over something 
that is part of typical educator training and 
practice, such as differentiated instruction. The 
themes scored most highly are educators’ re-
sponsibilities and experience with cultural or 
linguistic diversity, but standards and assess-
ment and supportive classroom also scored 

fairly high. This pattern holds even with con-
trols for racial-ethnic identity and is thus not 
an artifact of the district simply preferring can-
didates of color, who are more likely to discuss 
these themes in their essays.

Many of these themes are also associated 
with being hired in the district. In general, the 
themes that received higher scores in the initial 
screening process are associated with the great-
est likelihood of being hired. Although the co-
efficients might seem small, it is important to 
consider them relative to the means and stan-
dard deviations for the sample. For example, 
the average achievement gap essay score was 
1.9 (on a 0 to 3 scale) with a standard deviation 
of 0.8. In discussing educators’ responsibilities 
more than differentiated instruction, an appli-

Table 4. How Essay Themes Predict Achievement Gaps Essay Scores and Being Hired

(1)
Essay Score

(2)
Hired

Special services 0.058*** 0.011*
(0.012) (0.005)

Family and community engagement 0.014 –0.004
(0.012) (0.005)

Believe to overcome –0.009 0.002
(0.012) (0.005)

Experience with cultural-linguistic diversity 0.099*** 0.026***
(0.013) (0.006)

Standards and assessment 0.079*** 0.018**
(0.014) (0.006)

Educators’ responsibilities 0.103*** 0.025***
(0.010) (0.005)

Supportive classroom 0.078*** 0.016**
(0.012) (0.006)

Naming structural causes 0.057*** 0.009*
(0.010) (0.004)

Cross-subject strategies 0.042*** 0.006
(0.012) (0.005)

Constant 1.570*** 0.095
(0.133) (0.053)

Observations 13,016 13,016
r2 0.247 0.105

Source: Authors’ tabulations. 
Note: Race is white and multiple subject credential are omitted categories.
Standard errors clustered by applicant. All models include controls for writing quality, teacher 
demographics, education, experience, credentials, and year in which the applicant applied. Models also 
inlcude position-specific fixed effects.
*p < .05; **p < .01; ***p < .001
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cant increases their achievement gap essay 
score by 0.1 points, which is 13 percent of a stan-
dard deviation. Moreover, that same content 
increases the likelihood that they are hired by 
2.5 percentage points, regardless of the position 
sought, which is roughly a 10 percent increase. 
Additional models (not shown) omit different 
themes to serve as the reference category to test 
the relative importance of each theme. Al-
though writing about almost any of the themes 
improves the likelihood of getting hired more 
than discussing differentiated instruction, two 
themes relate to the highest likelihood of being 
hired relative to all others: experience with 
cultural-linguistic diversity and educators’ re-
sponsibilities. The two themes are not signifi-
cantly different from one another, although the 
coefficients for educators’ responsibilities are 
positive relative to those of cultural-linguistic 
diversity.

An additional concern is the distribution of 
educators across schools. In particular, if dis-
tricts think that having educators with particu-
lar pedagogical orientations and experiences 
might be better at promoting equity, they might 
also want to concentrate such individuals in tra-
ditionally underserved schools. However, such 
candidates might be attractive to all types of 
schools and, by virtue of a decentralized hiring 
process, may end up with placements at schools 
with relatively more advantaged students. Table 
5 presents results from models investigating 
whether applicant essay themes are differen-
tially associated with being hired in schools 
with different student populations, conditional 
on having applied. As in table 3, the outcomes 
in this table are whether the school in which 
the educator was hired has above district-
average concentrations of students from par-
ticular demographic groups.

The results in table 5 have some patterns in 
common with table 3, but a few notable differ-
ences and smaller coefficients as well. Two 
themes positively predict being hired in schools 
with large concentrations of many types of stu-

dents: special services and educators’ respon-
sibilities. Only one other theme, experience 
with cultural-linguistic diversity, predicts a 
higher probability of being hired in schools 
with above-average Asian populations, and sup-
portive classroom predicts higher probability 
of being hired in schools with above-average 
numbers of students enrolled in free or reduced-
price lunch programs. As with the likelihood of 
applying, writing about nearly every essay 
theme increases an applicant’s likelihood of be-
ing hired in schools with above-average popula-
tions of Hispanic students over writing about 
differentiated instruction, excepting family and 
community engagement. Although structural 
causes is the only theme to significantly predict 
applying to above-average black schools, suc-
cessful applicants to the same schools discuss 
a blend of classroom climate themes (family 
and community engagement, supportive class-
room, and special services) and educator strat-
egy themes (standards and assessment and ed-
ucators’ responsibilities).10

Discussion
This study uses school-district administrative 
data to examine how educators’ beliefs and at-
titudes about inequality discussed in applica-
tion essays impact application behavior and 
hiring outcomes. It uses machine-learning tech-
niques to identify the most common themes 
across over ten thousand essays and tests 
whether applicants who write about particular 
themes are more likely to apply to schools with 
certain student populations, are rated more 
highly by the district, and are more likely to get 
hired. This multifaceted investigation makes 
three contributions. First, it extends work ex-
amining current and preservice educators’ at-
titudes about inequality by investigating equity 
attitudes among a large sample of educator ap-
plicants. Second, it contributes to literature 
evaluating educator-hiring processes and hir-
ing in other settings to consider the ways in 
which attitudes that applicants express in their 

10. One might worry that prior experiences in the district or in the specific school to which a teacher was reap-
plying might lead them to write especially well-tailored essays. Supplemental results indicate that the themes 
discussed do vary somewhat between prior employees and completely new applicants. However, similar themes 
predict higher screening scores and successful hiring outcomes regardless of prior employment in the district 
or specific school.
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applications affect hiring outcomes. Third, it 
harnesses existing administrative data and uses 
text-as-data empirical techniques to glean new 
knowledge about beliefs and attitudes, which 
are difficult to measure and evaluate system-
atically.

Although one might worry that the essays 
do not reveal applicants’ true beliefs, attitudes, 
and values about equity and achievement gaps, 
the application essays do provide insight into 
applicants’ perceptions of what they think an 
employer would like to hear about such topics. 
Most applicants write thoughtful statements 
about how they might address a very real prob-

lem facing the district. The wide variety of re-
sponses suggests that educators have differing 
perspectives about how to address inequality, 
even when trying to impress an employer.

The essays show pronounced differences in 
themes that are differentially related to hiring 
outcomes. Distinct profiles emerge that vary by 
applicant race-ethnicity as well as the student 
population they aim to teach. Black and His-
panic applicants—groups traditionally margin-
alized in educational settings—write more 
about issues around structural inequities fac-
ing students, advocate for solutions that stress 
educators’ responsibilities for addressing ineq-

Table 5. Do Essay Themes Predict Teacher Hire in Schools with Particular Characteristics? 

(1) (2) (3) (4) (5) (6)

(Location hired is above district average percent student enrollment)

Black Hispanic Asian White ELL FRPL

Special services 0.003* 0.003** 0.003* 0.003** 0.004*** 0.003**
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Family and community 
engagement

–0.000 –0.000 –0.000 –0.001 0.001 –0.000
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Believe to overcome 0.002* 0.002 0.001 0.002 0.001 0.001
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Experience with cultural-
linguistic diversity

0.001 0.002* 0.002* 0.001 0.003** 0.002
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Standards and assessment 0.002* 0.003** 0.001 0.001 0.003*** 0.001
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Educators’ responsibilities 0.003*** 0.004*** 0.002 0.003** 0.003*** 0.003**
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Supportive classroom 0.002* 0.003** 0.001 0.000 0.003*** 0.002*
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Naming structural causes 0.000 0.001 0.000 0.000 0.001 0.000
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Cross-subject strategies 0.001 0.001 –0.000 0.000 0.002* 0.000
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Constant 0.011 0.021* 0.011 0.011 0.017 0.014
(0.009) (0.010) (0.010) (0.010) (0.010) (0.010)

Observations 71,165 66,117 50,676 41,950 72,651 61,158
r2 0.009 0.010 0.011 0.007 0.008 0.011

Source: Authors’ tabulations.
Note: Models condition on having applied to positions at one or more schools with the identified student popula-
tion. Race is white and multiple subject credential are omitted categories. Standard errors clustered by applicant. 
All models include controls for writing quality, teacher demographics, education, experience, credentials, and year 
in which the applicant applied. Schools missing on school characteristics omitted from the analysis. Models also 
exclude applications to dentralized district positions.
*p < .05; **p < .01; ***p < .001
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uities, and draw on experiences with cultural 
and linguistic diversity. Many of these themes 
are positively related to essay scores and hiring 
outcomes, regardless of the race of the appli-
cant, relative to differentiated instruction, per-
haps because differentiated instruction among 
marginalized populations may be perceived as 
a way to separate, track, and withhold educa-
tional opportunities. Some of the themes also 
predict an applicant’s interest in teaching in 
schools with marginalized student popula-
tions, but a somewhat different set are associ-
ated with actually being hired in such schools. 

In contrast, Asian and white applicants—
groups traditionally advantaged in this district 
and schools more broadly—focus more on fam-
ily and community engagement and differenti-
ating instruction. Applicants seeking to work 
in schools with more-advantaged students talk 
less about structural inequity and instead focus 
on meeting individual student needs through 
differentiated instruction. However, almost all 
of the other themes are more strongly related 
to being hired than differentiated instruction 
is. In other words, educators’ approaches to this 
issue, and their underlying values, attitudes, 
and beliefs that inform their responses matter 
in district hiring decisions.

The degree to which educators cultivate dis-
tinct equity-oriented personas or profiles in re-
sponse to this question is striking. It parallels 
work by the sociologist Lauren Rivera that ex-
amines how students in elite colleges work to 
cultivate the cultural capital needed to success-
fully match to high-status private-sector jobs 
(2016). In our setting, educator applicants work 
not to brandish their elite cultural bona fides 
but instead to demonstrate that their disposi-
tions position them to work as change-agents 
in a district seeking to combat systemic in-
equality (Bourdieu 2000). Yet, although multi-
ple profiles appear to be desired by the district, 
not all applicants are equally successful at pro-
jecting this particular image. Educators from 
underrepresented racial backgrounds are par-
ticularly good at characterizing themselves in 
a manner consistent with the district’s social-
justice aims, but many white applicants also 
reflect thoughtfully on the ways they would ad-
dress inequality, and the district appears to 
value this change-agent cultural capital regard-

less of the demographic background of the ap-
plicant who displays it.

The limitations of this study should be kept 
in mind when interpreting the results. In par-
ticular, we do not observe all stages in the 
hiring process. Between the district’s initial 
screening and the time that applicants are hired 
for a position, hiring procedures are largely left 
to the discretion of individual principals. This 
makes it difficult to determine what type of in-
terview process occurred and how much addi-
tional information principals had beyond the 
application materials with which to make their 
hiring decisions. This opacity in turn makes it 
difficult to determine what information princi-
pals used to select one candidate over another. 
Another limitation is that although structural 
topic modeling does allow for a careful screen-
ing of a large volume of text, the algorithms 
may overlook important insights that human 
readers would identify. Human coders might 
see meaning from particular phrases or topics 
that machine-learning techniques cannot.

Finally, this study takes place in a district 
that is extremely cognizant of structural in-
equality and particularly mindful of its role in 
creating and combating these inequities. Not 
all districts have this focus or awareness. Thus, 
the types of candidates attracted to work in this 
setting and the types of responses applicants 
provide to this prompt are likely different than 
they would be if many other districts asked for 
the same information. Although the generaliz-
ability of these results might be limited, they 
do provide helpful insights about what individ-
uals think (and the variability in what individu-
als think) about the achievement gap and eq-
uity in a setting that brands itself as being 
actively engaged in the work of trying to combat 
it. Many U.S. school districts aim to develop a 
workforce that puts equity at the center of their 
work; these results indicate that applicants do 
have different ideas about how best to do so. 
Incorporating some type of application essay 
on this topic can help discern important differ-
ences and improve selection processes. More-
over, essay prompts discussing other educa-
tional challenges could be implemented to 
similar effect.

This study identifies important variation in 
applicants’ beliefs about how to address a ma-
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jor educational challenge: the achievement gap. 
It also reveals that such responses influence 
both application and hiring behaviors in this 
district. As in this study, data-mining tech-
niques can unlock novel insights from text-rich 
administrative data and can inform conversa-
tions about educator hiring, diversity, reten-
tion, and many other policy-relevant issues. 
This method summarized complexities about 
educators’ beliefs, values, and preferences that 
are otherwise costly and challenging to collect 
across a large number of individuals. Such data 
could be further linked to student and educator 
records to examine relationships between ap-
plicant attitudes, student outcomes, and edu-
cator job performance and tenure—relation-
ships we will address in our setting in future 
work. Similar data in other settings could be 
matched to other employee outcomes includ-
ing performance metrics, satisfaction, and re-
tention. In drawing insights from existing 
administrative data, this relatively new combi-
nation of data and methods has the potential 
to make novel contributions to general knowl-
edge about human thought and behavior as 
well as innovative improvements in policy and 
practice, in education and elsewhere.

Appendix
The text that follows includes excerpts from ap-
plicant essays that exemplify each of the ten 
most common essay themes.

Special Services
In order to engage all students in their learn-
ing process, it is my role as an educator to 1) 
establish a consistent, comfortable, all-
inclusive, stimulating and trust-enhancing 
environment inside the classroom; 2) to 
maintain open and trusting ongoing commu-
nication with students, their families and 
caretakers in the classroom and an open-door 
policy; 3) maintain a school-wide support sys-
tem with other staff members, all students, 
and their communities; 4) modify curricula 
based upon the IEPs of students with special 
needs and ongoing data based on students’ 
experiences, cultural and language back-
ground, interests, progress and behavior; 5) 
develop appropriate, ongoing, and viable re-
wards systems for individual students as well 

as student teams; 6) use caution in applying 
research-based interventions to extinguish 
undesirable behavior; 6) work closely with 
teaching team for optimal teaching and 
school-wide environment.

Family and Community  
Engagement

I believe that it is essential to get the whole 
community involved in the education of our 
children. This is one of the main reasons I 
want to work in [district], because I live here. 
It is important to reach out to parents, do 
home visits, get them involved in school ac-
tivities. If the entire family feels a part of the 
school setting then it will be easier for all of 
us to work together to close the achievement 
gap.

Believe to Overcome
Students will not here anything you are say-
ing unless they believe you actually care 
about them. This comes from having a heart 
and spirit of humbleness and sincerity. You 
cannot fool these kids into believing what 
you are saying is truth unless they know you 
care about their well-being. Once you as a 
teacher have established in your heart that 
you are in this profession for the kids and not 
for any other reason then as a teacher your 
presence will convey and show this to the 
kids. Next you can present the content matter 
that you have a passion for. I believe it is the 
teachers job and goal to inspire these kids. 
There have been many methods and pro-
grams in our schools to try and do this, but 
one cannot inspired unless one is inspired. 
This means as a education you must be full 
of courage and strength exhibiting genuine 
love to these kids no matter how hard they 
may be on you as a teacher or how negative 
their personal situation is at home. As a 
teacher you must believe in yourself and the 
kids. Energy and love must flow from your be-
ing to help these kids because a lot of them do 
not have many people who really care about 
them.

Experience with Cultural-Linguistic Diversity
Being multi-lingual is essential to closing the 
achievement gap. Many [district] students 
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speak one language at home and another 
language at school: English. I have spoken 
Spanish with parents, translators, students, 
and with my paraprofessionals. I have even 
learned some Chinese and Arabic to speak 
with my students with Speech needs. I think 
the District should provide condensed His-
tory lessons for all teachers of all the various 
cultures of our students: African-American, 
Cambodian, Vietnamese, Chinese, Latino, 
European and Southeast Asian cultures. 
Since I have travelled throughout Mexico, I 
have some understanding of the culture. 
Having studied American History, I have 
some idea of the African-American experi-
ence.

Standards and Assessment
It takes an outstanding educator to meet the 
needs of students and work toward closing 
the achievement gap. An outstanding educa-
tor is constantly and consistently assessing 
student learning as well as involving students 
in assessing their own progress. Progressive 
educators use the information from ongoing 
formal and informal assessments to guide 
the content and methodology of instruction 
to meet the needs of individual students. 
Documenting and communicating progress 
to students, parents, and those who work 
with the student not only conveys to the stu-
dent the importance of being a self-motivated 
learner, but also improves professional prac-
tice.

Educators’ Responsibilities
Additionally, we need to critically examine 
the practices that are in place within the edu-
cational system, despite our best intentions, 
the very practices that we use daily work 
against students from minority ethnicities 
and low SES backgrounds. Utilizing culturally 
responsive teaching is at the epicenter of clos-
ing the achievement gap. Acknowledging our 
students’ diverse backgrounds gives legiti-
macy to each student’s culture, which in turn 
creates a clear connection between home and 
school, which is crucial in promoting student 
achievement. When this approach to instruc-
tion is used, learning becomes more appro-
priate and effective, because instruction 

stems from, and responds to the students’ 
strengths and existing knowledge. Due to the 
fact that non-dominant discourses are often 
ignored or shamed inside classrooms, it is 
crucial that the voices of students with non-
dominant discourses are given focus and em-
phasis. The very nature and spotlight of spo-
ken academic language in the classroom, 
needs to be shifted to fit the voices of the stu-
dents.

Supportive Classroom
It is truly critical for the students themselves 
to value education and be self motivated. 
However, the gap will not be closed by the stu-
dents or the teachers alone; the gap will ulti-
mately be closed by the joining of the school, 
the families, and the [district] community. By 
making education a community effort, stu-
dents will feel supported and understand the 
importance of their education. Thus my main 
role, as an educator, is to facilitate the learn-
ing of the students. I truly believe in a positive 
classroom environment in which the stu-
dents are free to express themselves and learn 
with a lowered affective filter. I will do this by 
promoting an encouraging learning environ-
ment and showing students the true life value 
of education.

Naming Structural Causes
In his book Savage Inequalities the education 
writer Jonathan Kozol describes how urban 
public school systems in the 1990s struggled 
to serve the needs of the poorest families in 
the country, especially in predominantly 
African-American and immigrant communi-
ties. He cites research indicating that the fac-
tors most closely correlated with high achieve-
ment in school are family income and 
education level of parents. Thus inner city 
schools working to improve achievement face 
the greatest challenge in the nation. Kozol’s 
own research revealed the stark reality that 
those same schools are funded by the lowest 
expenditures per student and equipped with 
the poorest physical resources. He reports on 
both the deplorable conditions in many im-
poverished school districts and the contrast-
ing profusion of resources available in neigh-
boring wealthy districts.
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Cross-Subject Strategies
I believe that it is very important for the edu-
cator to come up with creative strategies that 
are specifically tailored to each student’s 
needs. . . . I designed and taught nine week 
project classes with integrated curriculum. 
The 6th, 7th, and 8th grade students signed 
up for the project class that they wanted to be 
in. (Student choice is very important in moti-
vating the student to achieve.) One example 
of a project was Mystery Play. For Language 
Arts, the students read and wrote mystery 
stories. In Math, they did logic and secret 
codes. In Social Studies, they studied actual 
cases. In science, they studied forensics. 
Each project had a final challenge and in this 
project the final challenge involved writing, 
producing, and performing a whodunit mys-
tery play using the elements that they had 
learned.

Differentiated Instruction
I believe that the number one key compo-
nent in closing the achievement gap in 
schools today is adapting instruction to tai-
lor to the specific needs of individual stu-
dents. . . . I try to create interesting lessons 
and differentiate instruction so I can reach 
each of my students. . . . It is a well known 
fact that not all students learn in the same 
way. Other than basic learning style differ-
ences, some students have learning disabili-
ties or impairments which can significantly 
alter the way they receive and process infor-
mation. I make a conscious effort to be very 
aware of things that may cause students to 
learn differently, and I use that information 
to help differentiate my instruction and fu-
ture lessons. One way that I differentiate my 
instruction is through the use of centers. I 
like to set up various learning centers during 
a lesson to provide a variety of learning expe-
riences that will allow students to learn ac-
cording to their individual learning styles. 
The centers can include a variety of direct in-
struction of material, hands on learning ac-
tivities, historical documents that students 
can analyze, and a center where students 
take the knowledge they have gained and cre-
ate something.

References
Alvidrez, Jennifer, and Rhona S. Weinstein. 1999. 

“Early Teacher Perceptions and Later Student 
Academic Achievement.” Journal of Educational 
Psychology 91(4): 731.

Baker, Courtney N., Marianne H. Tichovolsky, Janis 
B. Kupersmidt, Mary Ellen Voegler-Lee, and 
David H. Arnold. 2015. “Teacher (Mis)Percep-
tions of Preschoolers’ Academic Skills: Predic-
tors and Associations with Longitudinal Out-
comes.” Journal of Educational Psychology 107 
(3): 805.

Balter, Dana, and William Duncombe. 2006. “Staff-
ing Classrooms: Do Teacher Hiring Practices Af-
fect Teacher Qualifications.” Paper presented at 
the annual meeting of the American Education 
Finance Association, Denver, Colo. (March 23–25, 
2006).

Bettinger, Eric, Jing Liu, and Susanna Loeb. 2016. 
“Connections Matter: How Interactive Peers Af-
fect Students in Online College Courses.” Journal 
of Policy Analysis and Management 35(4): 932–
54.

Bireda, Saba, and Robin Chait. 2011. “Increasing 
Teacher Diversity.” Center for American Progress 
(blog). November 9, 2011. Accessed October 25, 
2018. https://www.americanprogress.org/issues​/
education-k-12/reports/2011/11/09/10636​/
increasing-teacher-diversity.

Bourdieu, Pierre. 2000. “Cultural Reproduction and 
Social Reproduction.” In The Structure of School-
ing: Readings in the Sociology of Education, ed-
ited by Richard Arum and Irene Beattie, 56–68. 
Thousand Oaks, Calif.: Pine Forde Press.

Boyd, Donald J., Hamilton Lankford, Susanna Loeb, 
and James Wyckoff. 2005. “The Draw of Home: 
How Teachers’ Preferences for Proximity Disad-
vantage Urban Schools.” Journal of Policy Analy-
sis and Management 24(1): 113–32.

Brown, Catherine, and Ulrich Boser. 2017. “Revisiting 
the Persistent Teacher Diversity Problem.” Center 
for American Progress (blog). September 28, 
2017. Accessed October 25, 2018. https:// 
www​.americanprogress​.org/issues/education​-k​
-12/news/2017/09/28​/415203/revisiting​
-persistent-teacher-diversity​-problem.

Buehl, Michelle M., and Jori S. Beck. 2015. “The Re-
lationship Between Teachers’ Beliefs and Teach-
ers’ Practices.” In International Handbook of Re-
search on Teachers’ Beliefs, edited by Helenrose 

https://www.americanprogress.org/issues/education-k-12/reports/2011/11/09/10636/increasing-teacher-diversity
https://www.americanprogress.org/issues/education-k-12/reports/2011/11/09/10636/increasing-teacher-diversity
https://www.americanprogress.org/issues/education-k-12/reports/2011/11/09/10636/increasing-teacher-diversity
https://www.americanprogress.org/issues/education-k-12/news/2017/09/28/415203/revisiting-persistent-teacher-diversity-problem
https://www.americanprogress.org/issues/education-k-12/news/2017/09/28/415203/revisiting-persistent-teacher-diversity-problem
https://www.americanprogress.org/issues/education-k-12/news/2017/09/28/415203/revisiting-persistent-teacher-diversity-problem
https://www.americanprogress.org/issues/education-k-12/news/2017/09/28/415203/revisiting-persistent-teacher-diversity-problem


r s f :  t h e  r u s s e l l  s a g e  f o u n d a t i o n  j o u r n a l  o f  t h e  s o c i a l  s c i e n c e s

	 d i f f e r i n g  v i e w s  o f  e q u i t y 	 1 2 5

Fives and Michele Gregoire Gill. New York: Rout-
ledge.

Calarco, Jessica McCrory. 2011. “‘I Need Help!’ Social 
Class and Children’s Help-Seeking in Elementary 
School.” American Sociological Review 76(6): 
862–82.

California Department of Education. 2015. “Largest 
& Smallest Public School Districts.” CalEdFacts, 
September 21. Accessed October 25, 2018. 
http://www.cde.ca.gov/ds/sd/cb/ceflargesmall​
dist.asp.

———. 2016a. “Facts About English Learners in Cali-
fornia.” CalEdFacts, September 29. Accessed 
October 25, 2018. http://www.cde.ca.gov/ds/sd​/
cb​/cefelfacts.asp.

———. 2016b. “Fingertip Facts on Education in Cali-
fornia.” CalEdFacts. September 29. Accessed 
October 25, 2018. http://www.cde.ca.gov/ds/sd​/
cb​/ceffingertipfacts.asp.

Coburn, Cynthia E. 2001. “Collective Sensemaking 
About Reading: How Teachers Mediate Reading 
Policy in Their Professional Communities.” Edu-
cational Evaluation and Policy Analysis 23(2): 
145–70.

———. 2004. “Beyond Decoupling: Rethinking the 
Relationship between the Institutional Environ-
ment and the Classroom.” Sociology of Education 
77(3): 211–44.

Coburn, Cynthia E., Heather C. Hill, and James P. 
Spillane. 2016. “Alignment and Accountability in 
Policy Design and Implementation: The Common 
Core State Standards and Implementation Re-
search.” Educational Researcher 45(4): 243–51.

DeArmond, Michael, Betheny Gross, and Dan Gold-
haber. 2010. “Is It Better to Be Good or Lucky? 
Decentralized Teacher Selection in 10 Elemen-
tary Schools.” Educational Administration Quar-
terly 46(3): 322–62.

Dee, Thomas S. 2004. “Teachers, Race, and Student 
Achievement in a Randomized Experiment.”  
Review of Economics and Statistics 86(1): 195–
210.

———. 2005. “A Teacher Like Me: Does Race, Ethnic-
ity, or Gender Matter?” The American Economic 
Review 95(2): 158–65.

Downey, Douglas B., and Shana Pribesh. 2004. 
“When Race Matters: Teachers’ Evaluations of 
Students’ Classroom Behavior.” Sociology of Edu-
cation 77(4): 267–82.

Egalite, Anna J., and Brian Kisida. 2018. “The Effects 

of Teacher Match on Students’ Academic Per-
ceptions and Attitudes.” Educational Evaluation 
and Policy Analysis 40(1): 59–81.

Egalite, Anna J., Brian Kisida, and Marcus A. Win-
ters. 2015. “Representation in the Classroom: The 
Effect of Own-Race Teachers on Student 
Achievement.” Economics of Education Review 
45(1): 44–52.

Ferguson, Ronald F. 2003. “Teachers’ Perceptions 
and Expectations and the Black-White Test 
Score Gap.” Urban Education 38(4): 460–507.

Fernandez, Roberto M., and Colette Friedrich. 2011. 
“Gender Sorting at the Application Interface.” In-
dustrial Relations: A Journal of Economy and So-
ciety 50 (4): 591–609.

Fernandez, Roberto M., and Brian Rubineau. 2019. 
“Network Recruitment and the Glass Ceiling: Ev-
idence from Two Firms.” RSF: The Russell Sage 
Foundation Journal of the Social Sciences 5(3): 
88–102. DOI: 10.7758/RSF.2019.5.3.05.

Fox, Lindsay. 2016. “Seeing Potential: The Effects of 
Student–Teacher Demographic Congruence on 
Teacher Expectations and Recommendations.” 
AERA Open 2(1): 1–17. DOI: 10.1177/23328584 
15623758.

Gamoran, Adam. 2001. “American Schooling and 
Educational Inequality: A Forecast for the 21st 
Century.” Sociology of Education 74:135–53.

Gentzkow, Matthew, Bryan T. Kelly, and Matt Taddy. 
2017. “Text as Data.” NBER working paper no. 
w23276. Cambridge, Mass.: National Bureau of 
Economic Research.

Gershenson, Seth, Cassandra Hart, Constance Lind-
say, and Nicholas W. Papageorge. 2017. “The 
Long-Run Impacts of Same-Race Teachers.” IZA 
discussion paper no. 10630. Bonn: Institute of 
Labor Economics.

Golann, Joanne W. 2018. “Conformers, Adaptors, Im-
itators, and Rejecters: How No-Excuses Teachers’ 
Cultural Toolkits Shape Their Responses to Con-
trol.” Sociology of Education 91(1): 28–45.

Goldhaber, Dan, Cyrus Grout, and Nick Huntington-
Klein. 2016. “Screen Twice, Cut Once: Assessing 
the Predictive Validity of Applicant Selection 
Tools.” Education Finance and Policy 12(2): 197–
223.

Harris, Douglas N., and Carolyn D. Herrington. 2006. 
“Accountability, Standards, and the Growing 
Achievement Gap: Lessons from the Past Half-

http://www.cde.ca.gov/ds/sd/cb/ceflargesmalldist.asp
http://www.cde.ca.gov/ds/sd/cb/ceflargesmalldist.asp
http://www.cde.ca.gov/ds/sd/cb/cefelfacts.asp
http://www.cde.ca.gov/ds/sd/cb/cefelfacts.asp
http://www.cde.ca.gov/ds/sd/cb/ceffingertipfacts.asp
http://www.cde.ca.gov/ds/sd/cb/ceffingertipfacts.asp


1 2 6 	 u s i n g  a d m i n i s t r a t i v e  d a t a  f o r  s c i e n c e  a n d  p o l i c y

r s f :  t h e  r u s s e l l  s a g e  f o u n d a t i o n  j o u r n a l  o f  t h e  s o c i a l  s c i e n c e s

Century.” American Journal of Education 112(2): 
209–38.

Hollingsworth, Sandra. 1989. “Prior Beliefs and Cog-
nitive Change in Learning to Teach.” American 
Educational Research Journal 26(2): 160–89.

Jacob, Brian, Jonah E. Rockoff, Eric S. Taylor, Benja-
min Lindy, and Rachel Rosen. 2016. “Teacher Ap-
plicant Hiring and Teacher Performance: Evi-
dence from DC Public Schools.” NBER working 
paper no. 22054. Cambridge, Mass.: National 
Bureau of Economic Research.

Jockers, Matthew. 2017. Syuzhet: Extracts Sentiment 
and Sentiment-Derived Plot Arcs from Text. Ver-
sion 1.0.1. Accessed October 25, 2018. https://​
cran.r-project.org/web/packages/syuzhet/index​
.html.

Jones, Dawn S. 2012. “How Do I Handle Those On-
line Application Essays?” Education Week— 
Career Corner (blog). March 28, 2012. Accessed 
October 25, 2018. http://blogs.edweek.org​
/topschooljobs/careers/2012/03/how_do​
_i_handle_those_online_a.html?cmp=SOC-SHR​
-FB.

Kelly, Sean, Andrew M. Olney, Patrick Donnelly, Mar-
tin Nystrand, and Sidney K. D’Mello. 2018. “Auto-
matically Measuring Question Authenticity in 
Real-World Classrooms.” Educational Researcher 
47(7): 451–64.

King, John B., Jr., Amy McIntosh, and Jennifer Bell-
Ellwanger. 2016. “The State of Racial Diversity in 
the Educator Workforce.” Washington: U.S. De-
partment of Education, Office of Planning, Evalu-
ation and Policy Development, Policy and Pro-
gram Studies Service.

Labaree, David F. 1997. “Public Goods, Private 
Goods: The American Struggle over Educational 
Goals.” American Educational Research Journal 
34(1): 39–81.

Lindsay, Constance A., and Cassandra M. D. Hart. 
2017. “Teacher Race and School Discipline.” Edu-
cation Next 17(1). Accessed October 25, 2018. 
https://www.educationnext.org/teacher-race-and​
-school-discipline-suspensions-research/.

Liu, Jing. 2018. “Measuring Beneficial Teacher Prac-
tices at Scale: A Novel Application of Text-as-
Data Methods.” Working paper. Providence, R.I.: 
Brown University.

Ludwig, Jens. 2018. “Administrative Data and Predic-
tion Policy Problems.” Paper presented at the 
Russell Sage Foundation conference Using Ad-

ministrative Data for Science and Policy. New 
York (January 18, 2018).

McFarland, Daniel A., Dan Jurafsky, and Craig Rawl-
ings. 2013. “Making the Connection: Social 
Bonding in Courtship Situations.” American Jour-
nal of Sociology 118(6): 1596–1649.

McGrady, Patrick B., and John R. Reynolds. 2013. 
“Racial Mismatch in the Classroom: Beyond 
Black-White Differences.” Sociology of Education 
86(1): 3–17.

Murphey, David. 2014. “The Academic Achievement 
of English Language Learners: Data for the U.S. 
and Each of the States.” Publication no. 2014–62. 
Washington, D.C.: Child Trends.

National Center for Education Statistics. 2004. 
“Schools and Staffing Survey (SASS).” 2004. Ac-
cessed October 25, 2018. http://nces.ed.gov​
/surveys/sass/tables/state_2004_18.asp.

Okonofua, Jason A., and Jennifer L. Eberhardt. 
2015. “Two Strikes: Race and the Disciplining of 
Young Students.” Psychological Science 26(5): 
617–24.

Okonofua, Jason A., David Paunesku, and Gregory 
M. Walton. 2016. “Brief Intervention to Encour-
age Empathic Discipline Cuts Suspension 
Rates in Half among Adolescents.” Proceedings 
of the National Academy of Sciences 113(19): 
5221–26.

Opfer, V. Darleen, and David Pedder. 2011. “Concep-
tualizing Teacher Professional Learning.” Review 
of Educational Research 81(3): 376–407.

Pajares, M. Frank. 1992. “Teachers’ Beliefs and Edu-
cational Research: Cleaning up a Messy Con-
struct.” Review of Educational Research 62(3): 
307–32.

Petersen, Trond, and Thea Togstad. 2006. “Getting 
the Offer: Sex Discrimination in Hiring.” Re-
search in Social Stratification and Mobility 24(3): 
239–57.

Reardon, Sean F. 2011. “The Widening Academic 
Achievement Gap Between the Rich and the 
Poor: New Evidence and Possible Explanations.” 
In Whither Opportunity: Rising Inequality, 
Schools, and Children’s Life Chances, edited by 
Greg J. Duncan and Richard Murnane. New York: 
Russell Sage Foundation.

Reardon, Sean F., and Kendra Bischoff. 2011. “In-
come Inequality and Income Segregation.” 
American Journal of Sociology 116(4): 1092–
153.

https://cran.r-project.org/web/packages/syuzhet/index.html
https://cran.r-project.org/web/packages/syuzhet/index.html
https://cran.r-project.org/web/packages/syuzhet/index.html
http://blogs.edweek.org/topschooljobs/careers/2012/03/how_do_i_handle_those_online_a.html?cmp=SOC-SHR-FB
http://blogs.edweek.org/topschooljobs/careers/2012/03/how_do_i_handle_those_online_a.html?cmp=SOC-SHR-FB
http://blogs.edweek.org/topschooljobs/careers/2012/03/how_do_i_handle_those_online_a.html?cmp=SOC-SHR-FB
http://blogs.edweek.org/topschooljobs/careers/2012/03/how_do_i_handle_those_online_a.html?cmp=SOC-SHR-FB
https://www.educationnext.org/teacher-race-and-school-discipline-suspensions-research/
https://www.educationnext.org/teacher-race-and-school-discipline-suspensions-research/
http://nces.ed.gov/surveys/sass/tables/state_2004_18.asp
http://nces.ed.gov/surveys/sass/tables/state_2004_18.asp


r s f :  t h e  r u s s e l l  s a g e  f o u n d a t i o n  j o u r n a l  o f  t h e  s o c i a l  s c i e n c e s

	 d i f f e r i n g  v i e w s  o f  e q u i t y 	 1 2 7

Reardon, Sean F., and Ann Owens. 2014. “60 Years 
After Brown: Trends and Consequences of 
School Segregation.” Annual Review of Sociol-
ogy 40(1): 199–218.

Rimm-Kaufman, Sara E., Melissa D. Storm, Brook 
E. Sawyer, Robert C. Pianta, and Karen M. La
Paro. 2006. “The Teacher Belief Q-Sort: A Mea-
sure of Teachers’ Priorities in Relation to Disci-
plinary Practices, Teaching Practices, and 
Beliefs about Children.” Journal of School Psy-
chology 44(2): 141–65.

Rist, Ray. 1970. “Student Social Class and Teacher 
Expectations: The Self-Fulfilling Prophecy in 
Ghetto Education.” Harvard Educational Review 
40(3): 411–51.

Rivera, Lauren A. 2016. Pedigree: How Elite Students 
Get Elite Jobs. Princeton, N.J.: Princeton Univer-
sity Press.

Roberts, Margaret E., Brandon M. Stewart, and 
Dustin Tingley. 2014. “STM: R Package for Struc-
tural Topic Models.” Journal of Statistical Soft-
ware 10(2): 1–40. Accessed October 25, 2018. 
https://cran.r-project.org/web/packages/stm​
/vignettes/stmVignette.pdf.

Rochmes, Jane. 2018. “The Power of Seeing Poten-
tial: Teachers’ Beliefs about Overcoming Social 
Disadvantage and Student Achievement.” Stan-
ford, Calif.: Stanford University,

Rockoff, Jonah E., Brian A. Jacob, Thomas J. Kane, 
and Douglas O. Staiger. 2011. “Can You Recog-
nize an Effective Teacher When You Recruit 
One?” Education 6(1): 43–74.

Saavedra, Juan, Dario Maldonado, Lucrecia San-
tibanez, and Luis Omar Herrera Prada. 2017. 
“Premium or Penalty? Labor Market Returns to 
Novice Public Sector Teachers.” NBER working 
paper no. 24012. Cambridge, Mass.: National Bu-
reau of Economic Research.

Senter, R. J., and Edgar A. Smith. 1967. “Automated 
Readability Index.” AMRL-T-66-220. Cincinnati 
University, Ohio.

Smagorinsky, Peter, Leslie Susan Cook, Cynthia 
Moore, Alecia Y. Jackson, and Pamela G. Fry. 
2004. “Tensions in Learning to Teach: Accom-
modation and the Development of a Teaching 
Identity.” Journal of Teacher Education 55(1): 
8–24.

Spillane, James P. 1999. “External Reform Initiatives 
and Teachers’ Efforts to Reconstruct Their Prac-
tice: The Mediating Role of Teachers’ Zones of 
Enactment.” Journal of Curriculum Studies 31(2): 
143–75.

Templin, Mildred C. 1957. Certain Language Skills in 
Children: Their Development and Interrelation-
ships. Minneapolis: University of Minnesota 
Press.

Villegas, Ana Maria, and Jacqueline Jordan Irvine. 
2010. “Diversifying the Teaching Force: An Ex-
amination of Major Arguments.” Urban Review 
42(3): 175–92.

Wilkins, Jesse L. M. 2008. “The Relationship among 
Elementary Teachers’ Content Knowledge, Atti-
tudes, Beliefs, and Practices.” Journal of Mathe-
matics Teacher Education 11(2): 139–64.

https://cran.r-project.org/web/packages/stm/vignettes/stmVignette.pdf
https://cran.r-project.org/web/packages/stm/vignettes/stmVignette.pdf



	Contents

	Using Administrative Data for Social Science and Policy  / Andrew M. Penner and Kenneth A. Dodge
	Part IV. Education
	Voucher Pathways and Student Achievement in Indiana’s Choice Scholarship Program / Megan Austin, R. Joseph Waddington, and Mark Berends
	Civil Society Goes to School: Parent-Teacher Associations and the Equality of Educational Opportunity / Brittany Murray, Thurston Domina, Linda Renzulli, and Rebecca Boylan
	Are They Still Worth It? The Long-Run Earnings Benefits of an Associate Degree, Vocational Diploma or Certificate, and Some College / ChangHwan Kim and Christopher R. Tamborini

	Part V. Hiring
	Network Recruitment and the Glass Ceiling: Evidence from Two Firms / Roberto M. Fernandez and Brian Rubineau
	Differing Views of Equity: How Prospective Educators Perceive Their Role in Closing Achievement Gaps / Emily K. Penner, Jane Rochmes, Jing Liu, Sabrina M. Solanki, and Susanna Loeb




