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CHAPTER 1 
 

1 Motivations and Consequences of School Policing: Evidence from the COPS Hiring Program 
 

Kaitlyn Elgart1 
 
 

 
 

Law enforcement officers have been present in U.S. schools since the 1950s, when the first school police 

officers were assigned in Flint, Michigan as a way to combat crime on the school grounds (Counts et al. 2018). 

However, over the last 50 years, the proportion of students in the U.S. attending a school with an armed police 

officer present has dramatically increased. In 1970, less than 5% of schools had a regular law enforcement presence. 

In 2019, more than half of all public schools and 70% of public high schools reported having an armed School 

Resource Officer (SRO) present on their campus (NCES 2021).  

The policy debate surrounding SROs and safety in schools has intensified in recent years. Some states have 

passed laws requiring SROs to be stationed in all public schools in the aftermath of school shooting incidents 

(Florida State Legislature, 2018; Maryland Association of Boards of Education, 2018), given that prior research has 

shown that increased police presence overall can be an effective crime deterrent (Levitt 2002; Evans and Owens 

2007). Conversely, several major school districts such as Minneapolis and Denver chose to cut ties with their local 

police departments and remove police from schools in response to the Black Lives Matter movement and concerns 

about the School-to-Prison pipeline2. Additionally, advocates’ concerns about the unintended consequences of 

placing police in schools, particularly for students from disadvantaged backgrounds or minority students, have 

influenced policy discussions surrounding these staffing decisions.  

In this paper, I study the effect of school-based policing on student discipline outcomes using evidence from 

a federal grant program which provided funding for local law enforcement agencies (LEAs) to place police officers 

in schools. The Community Oriented Policing Services (COPS) hiring program, funded by the U.S. Department of 

Justice, provides three-year grant awards to local police departments for law enforcement hiring purposes. I exploit 

variation in timing of grant receipt in a difference-in-differences framework to examine the causal impact of receipt 

of a COPS grant for school-based policing (SBP) on student discipline outcomes. I define schools as treated if there 

is a police agency within their school district boundaries that applied for and received a COPS hiring grant for 

school policing, and my control group consists of school districts that contain an agency that applied for and did not 

receive the grant. I explore important heterogeneous effects of these grants by student demographics, grade level, 

and district-level demographic composition. Further, I use natural language processing tools to analyze the content 

of grant applications to motivate results and investigate heterogeneous effects by grant application content and 

 
1 Many thanks to Lucy Sorensen, Shawn Bushway, and Chris Curran for their helpful insight, guidance, and feedback during the development and 
writing of this paper. Thank you also to the staff at the COPS Office at the U.S. Department of Justice for their assistance with procuring much of 
the data used in this analysis. 
2 The school-to-prison pipeline refers to the disproportionate tendency of minors from disadvantaged backgrounds to be incarcerated due to harsh 
school discipline policies, such as zero tolerance policies.  
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sentiment. I find that, on average, suspension rates for Hispanic students increase 10-15% relative to the mean 

following grant receipt. I also show that grant application content can influence these heterogeneous effects, and that 

applications from school districts with a greater share of Black or Hispanic students are more likely to include 

negative language, which trickles down to worse outcomes for all students in those districts.  

Extensive research on policing has shown that increased exposure to police presence can reduce overall 

crime rates (Levitt 2002; Evans and Owens 2007; Weisburst 2019b). However, direct interactions with police can 

cause decreased physical and mental well-being for civilians (Geller et al. 2014; Ang 2020). Public confidence in the 

police has decreased over time, and Black and Hispanic Americans are more likely to report low confidence in 

policing (E. Owens and Ba 2021), although nonwhite Americans are more likely to be victims of a serious violent 

crime (Harvey 2019). Despite potential benefits of policing in the form of deterrence of crime, a growing body of 

research documents persistent racial disparities in policing (Gelman, Fagan, and Kiss 2007; Goel, Rao, and Shroff 

2016). Exposure to police at younger ages can have negative consequences for psychological well-being, as research 

has shown that high-school aged students exposed to police violence experience reductions in GPA, high school 

graduation, and college enrollment (Ang 2020). This finding prompts a further need to understand how increased 

interactions with police within the school environment can influence young people.  

My findings build on a growing literature on police presence in schools, which has shown that interactions 

with police in the controlled school environment can increase students’ positive attitudes about police in general 

(Theriot 2016), but students differ in whether they feel safer with a School Resource Officer on campus by 

demographic background, with black students reporting they feel less safe (Theriot and Orme 2016). Other studies 

have shown that the presence of an SRO does not influence students’ perceptions or attitudes toward police (Jackson 

2002). Police presence in schools has been associated with increased numbers of crimes recorded at schools (Na and 

Gottfredson 2013; Gottfredson et al. 2020), and more drug and weapons violations (Zhang 2019; Gottfredson et al. 

2020), which could be due to increased detection. Additionally, while school police are typically not authorized to 

prescribe student disciplinary sanctions, SROs are often involved in influencing school discipline practices (Kupchik 

2010; Curran et al. 2019), and several studies have shown that increased presence of SROs increases disciplinary 

rates within the school (Weisburst 2019a; Sorensen et al. 2023), as well as referrals of students to law enforcement 

(E. G. Owens 2017). Further, several studies have shown that minority students are more likely than their White 

peers to be disciplined and referred to law enforcement as SRO presence increases (Weisburst 2019a; Sorensen, 

Shen, and Bushway 2021). Despite a growing body of literature which demonstrates that SRO presence can have the 

unintended consequence of increased student disciplinary rates, several studies also show that SRO presence is often 

correlated with improved school safety in the form of reductions in lower-level disruptions and offenses on school 

grounds (E. G. Owens 2017; Sorensen et al. 2023).   

Policymakers have continued to push for increased law enforcement presence in schools as a popular policy 

lever in improving school safety (Viano, Curran, and Fisher 2021). While several states have elected to require 

SROs in schools as a response to school shooting incidents, some studies have shown that SRO presence is not 

correlated with increased school safety in the form of reduced crime rates or reductions in shooting incidents 
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(Sorensen et al. 2023), and that the presence of an armed guard on campus during a school shooting incident in fact 

predicts a higher casualty rate (Peterson, Densley, and Erickson 2021). Identifying the underlying motivations for 

introducing School Resource Officers into the school environment is important for understanding how the SRO 

views and performs their role within the school, and how those motivations can trickle down to student outcomes. 

Prior research has demonstrated that district-level racial composition can influence how SROs perceive their 

primary role within their schools. In a study of two large school districts, SROs in a predominantly white school 

district report primarily focusing their efforts on threats to student safety from outside the school (i.e. intruders), 

whereas SROs in a predominantly minority school district report their role as being primarily focused on threats 

from within the school (i.e. student misbehavior, fights) (Fisher et al. 2022). Studies have also shown that students in 

districts with a greater share of minority enrollment can face heightened blameworthiness for identical misbehavior 

as districts with fewer minority students, due to heterogeneity in teacher and administrator climates surrounding 

discipline (J. Owens 2022). 

School disciplinary practices are historically complex, and policies and practices regarding discipline vary 

across schools, districts, and states. On average, the annual use of exclusionary discipline in U.S. schools can 

generate social costs of around $35 billion (Rumberger and Losen 2016). Juveniles who are arrested are less likely 

to complete high school (Hjalmarsson 2008), more likely to be arrested in the future (Aizer and Doyle 2015), and 

potentially ineligible for some federal grants and loans to assist in college-going (Lovenheim and Owens 2014). 

School discipline, while less severe than formal interactions with law enforcement, could lead to future 

involvements with the criminal justice system via the school-to-prison pipeline. Half of all police agencies 

employing SROs that were surveyed by the U.S. DOJ in 2019 reported that school resource officers are authorized 

to interview students without parental permission. If increased law enforcement presence through the use of SROs 

on campus increases juvenile arrest rates or school discipline rates, it could have ripple effects on educational 

attainment, human capital formation, and future law enforcement involvement for students.  

Despite this renewed policy relevance, widespread adoption of SROs, and public interest in both school 

safety and student well-being, research on the causal impacts of police presence in schools is somewhat limited by 

data constraints and the inherent endogeneity in SRO staffing decisions. Because of the nature of SRO employment 

(SROs are employed by local police agencies rather than schools), School Resource Officer staffing information at 

the school level is difficult to obtain, making it a data challenge to identify which schools employ SROs on their 

campus for large-scale studies. In recent years, the Civil Rights Data Collection (CRDC) from the U.S. Department 

of Education, a survey of every public school in the U.S., has asked respondents to report SRO presence on campus. 

While this CRDC data on SRO presence is known to be underreported when compared to national-level estimates of 

SRO presence, it is one of the first comprehensive data sources identifying SRO presence at the school-level. In 

addition to data limitations, quasi-experimental research on the impacts of SRO presence has been limited by a lack 

of plausibly exogenous variation in SRO placements, as the decision to place an SRO on campus can be influenced 

by a number of factors, making simple comparisons of schools with and without an SRO difficult to interpret. 

Several recent studies have exploited plausibly exogenous variation in SRO presence at the school and district level 

imposed by grant programs aimed at providing funds to local law enforcement agencies to place SROs in schools (E. 
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G. Owens 2017; Weisburst 2019a; Sorensen et al. 2023). Owens (2017) and Weisburst (2019a) leverage the “Cops 

in Schools” program funded through the U.S. Department of Justice from 1999-2009 and exploit variation in timing 

and size of grants to examine impacts on crime, student misbehavior, and school discipline. Owens (2017) utilizes 

the School Survey on Crime and Safety (SSOCS) to provide evidence that receipt of increased funds for SROs 

increases school safety, but that this comes at the cost of increased arrest rates in schools. Weisburst (2019a) utilizes 

student-level data in the state of Texas and variation in grant receipt timing to analyze student discipline, and finds 

that grant receipt is associated with an increase in middle school discipline rates, which is larger for Black students. 

Weisburst (2019a) also finds that exposure to police in schools results in a reduction in high school graduation rates 

and college-going rates. The most recent study, Sorensen et al. (2023) uses variation in application scoring cutoffs 

for COPS hiring grants in a regression discontinuity design to find that schools who receive grant funds experience 

increased rates of suspensions, police referrals, and arrests, and that these effects are larger for Black students than 

for White students. Owens (2017) and Sorensen et al. (2023) both find that while SRO presence increases school 

safety in the form of reductions in lower level offenses and disruptions recorded in schools, this could come at the 

cost of increasingly harsh disciplinary responses for students.  

While the above papers contribute significantly to our understanding of the causal effects of SROs in schools 

through the use of quasi-experimental methods, Sorensen et al. (2023) is unable to investigate school-level 

heterogeneity due to their limited sample size, and Owens (2017) is unable to investigate effects on formally 

recorded school discipline. While Weisburst (2019a) and Sorensen et al. (2023) investigate heterogeneous effects of 

SRO policies on student outcomes by student demographic characteristics, none of these studies consider school or 

district-level demographic composition or sentiment around policing as a margin for heterogeneity, despite the fact 

that other qualitative research has indicated that these factors can play in important role in the implementation of 

SRO programs in schools. Additionally, public perceptions of police and policy surrounding school policing have 

changed dramatically in the last decade, prompting the need for further research on the consequences of school 

policing in the current landscape.   

In the current study, I leverage variation in district-level SRO funding generated by participation in the COPS 

Hiring Program grant application cycles from 2014-2017. To understand the underlying motivations for 

participation in this program and SRO placement, I first use natural language processing tools to analyze sentiment 

and key themes of applications. I find that while sentiment does not vary significantly across funded and unfunded 

applications, application sentiment is negatively correlated with the share of minority students in a district. In my 

causal analysis, I find that this pattern of negative sentiment and extreme language utilized by districts with greater 

shares of minority students can trickle down to worse outcomes for students in those districts. In my primary 

specification, I utilize a difference-in-differences approach that accounts for variation in timing of grant receipt. I 

compare student discipline outcomes within school districts with successful and unsuccessful grant applications to 

estimate the effect of increased funding and placement of SROs on student disciplinary outcomes. I find no evidence 

of increases in disciplinary rates on average for all students within a district which receives this increased SRO 

funding, but these average effects mask important underlying heterogeneity by student, school, and district 

characteristics. On average, suspension rates for Hispanic students increase significantly following grant receipt, 
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while suspension rates for Black high school students decrease. I find evidence that these results are driven by 

district-level differences in student racial composition and themes in application content. In school districts with 

mostly Hispanic students, all students experience increases in suspension rates following grant receipt. However, in 

school districts with mostly Black students, all students experience reductions in the probability of having multiple 

suspensions, and high school students are more likely to be arrested or referred to law enforcement. Taken together, 

these results suggest that police presence in schools can shift the threshold for punishment severity in the form of 

exclusionary discipline or law enforcement involvement, particularly in schools with a large share of minority 

students.  

 
 
 

A School Resource Officer is defined by the National Association of School Resource Officers (NASRO) as 

“a career law enforcement officer with sworn authority who is deployed by an employing police department or 

agency in a community-oriented policing assignment to work in collaboration with one or more schools”. SROs are 

generally armed, always uniformed police officers who are assigned to patrol local schools, and are responsible for 

safety and crime prevention at the schools they serve. NASRO estimates that there are between 14,000 and 20,000 

SROs currently in service nationwide. On average, around 78% of SROs are White, and 80% of SROs are male 

(BJS 2019). SRO exposure is increasing in student age; in 2019 the National Center for Education Statistics (NCES) 

reported that approximately 40% of elementary school students, 68% of middle school students, and 70% of high 

school students in public schools attended a school with sworn law enforcement officers present. Exposure is also 

increasing in school enrollment size; approximately 83% of public schools with 1,000 or more students enrolled 

report law enforcement presence in 2019. Schools can have multiple SROs on campus, and official NASRO 

recommendations for SRO staffing suggest that one officer per 1,000 students is an optimal staffing ratio (NASRO 

2023).  

School Resource Officers are trained police officers, but SRO-specific training requirements vary by state 

and jurisdiction. In a 2019 survey administered by the U.S. Department of Justice, agencies reported varying degrees 

of training requirements of SROs including training on crisis preparedness planning (82% of agencies), security 

assessments of campuses (73% of agencies), and de-escalation strategy training (93% of agencies). Additionally, the 

role of a School Resource Officer within the school environment varies across schools. Many schools utilize SROs 

beyond their law enforcement responsibilities in assisting with student misbehavior, as well as in a mentor-like 

capacity to host assemblies on law-related topics, or to generally educate students on police and the law. Selection 

and recruitment of SROs varies greatly by school and district need, law enforcement interest, and training 

requirements of the officers (Finn et al. 2005).  

The Community Oriented Policing Services (COPS) Hiring Program, administered through the COPS Office 

at the U.S. Department of Justice, provides three-year grant awards to local law enforcement agencies for the 

recruitment, retention, and hiring of career law enforcement officers. All state, local, territorial, and tribal law 

enforcement agencies are eligible to apply for this program. Across fiscal years 2014-2017, the COPS office 

1.2 Background 
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distributed 183 grants to local law enforcement agencies specifically for school-based policing requests from a total 

of 1,222 school-based policing applications. Over $45 Million was distributed by the COPS office for school 

policing efforts over this time period. Conditional on grant receipt, the average law enforcement agency was 

awarded $255,000 and was funded for an average of 2 school resource officers.  

Figure 1.1 shows the geographic distribution of COPS hiring program applicants and award recipients for 

years 2014-2017 throughout the contiguous United States.3 There is considerable geographic variation in grant 

applicants and recipients, illustrating the nationwide visibility of this program as well as the potential for 

heterogeneous effects of program implementation. Figure 1.2 displays the timing in grant applications by their 

funded status, and illustrates the considerable variation in grant distribution timing across these years.  

While the School-Based Policing grants from the COPS office are awarded specifically to staff SROs in local 

schools, the applications are fielded from and awarded to local law enforcement agencies, rather than schools or 

school districts. The COPS Office scores applications on several criteria, including community policing score, crime 

score, fiscal need score, and miscellaneous bonus points4. Figure 1.3 displays the distribution of application scores 

by funded status, and shows that funded status was not solely determined by the highest overall scoring applications 

in the sample. In each application year, part of the COPS funding formula requires that 0.5% of total funds be 

allocated to applicants in each state, to ensure there are not clusters of grant awards in specific states. Additionally, 

the funding formula ensures that funds are awarded equally to both large and small localities, requiring that half of 

funds are allocated to agencies serving populations of more than 150,000 residents and half of funds are allocated to 

agencies serving populations of less than 150,000 residents. Local law enforcement agencies that receive grant funds 

for school-based policing are eligible for the award funds for three years, and must submit a formalized 

Memorandum of Understanding (MOU) between the law enforcement agency and their local school district 

outlining the school-based policing partnership between the two entities. School Resource Officers that are funded 

by the COPS Hiring Program are required to complete the NASRO Basic School Resource Officer course (at no cost 

to the agency), a 40-hour training course designed to prepare school resource officers to fulfill their role in the 

school setting effectively. In some states, this training requirement is above and beyond the baseline training 

requirements for SROs that are not funded with federal grant money.   

Table 1.1 presents summary statistics on student demographics and staffing ratios at the school district level 

for school districts whose local law enforcement agency applied for COPS school-based policing grants, and police 

agency demographics at the agency level. School districts whose local law enforcement agency received funding 

over the study period tended to have higher shares of minority students, English Language Learners (ELL), higher 

student-to-teacher ratios and more schools within the district. Funded police agencies generally have more total 

SROs employed in 2016, fewer white officers as a percentage of total police force, and more female officers.   

 
 

 
3 There are several applicants and recipients in Alaska and Hawaii that are not displayed in Figure 1.1 but are included in the main analysis. 
4 The purpose and definition of bonus points can vary across years, and often reflect current preferences of Department of Justice leadership 
(Sorensen, Lucy C. et al. 2023).  
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In grant application data received via a Freedom of Information Act request to the COPS Office at the U.S. 

DOJ, I observe text fields from every application received for school-based policing funds from the COPS Hiring 

Program in years 2014-2017. In each grant application, the applicant agency was asked to describe the 

“Problem/Focus Area” of the grant, which was primarily used to describe the ways the agency intended to utilize the 

funded SRO, and any issues or programming the agency planned to address in local schools. In order to understand 

the motivations and general themes underlying agencies’ applications for this federal assistance, I employ natural 

language processing techniques to analyze the grant application content.  

First, I use a sentiment analysis tool to assess the overall emotional tone of the grant applications. This 

approach is implemented in Python, and produces two main output variables for each grant application: a binary 

variable for whether the overall grant application sentiment is positive or negative, and a running variable between 0 

and 100 which represents the overall percent of an application which is positive. The sentiment analysis approach in 

Python uses natural language processing techniques and a pre-programmed library to read each grant application 

text field and assign positive or negative weights to each word within the application. A grant application with a 

descriptor of ‘positive’ sentiment is one wherein the majority of words used in the application text would be 

weighted with positive sentiment by the processing tool. The continuous sentiment variable allows for a more 

nuanced understanding of the level of positive sentiment expressed in each application, and allows me to look at the 

distribution of sentiment across various applicant characteristics. I link sentiment output from this tool to district-

level characteristics of applicant agencies to analyze how sentiment differs across demographics and funded status. 

I summarize the output for both the binary sentiment variable and the running variable in Table 1.2 by funded 

status and by district-level racial composition. As shown, while I do not observe statistically significant differences 

in overall sentiment between funded and unfunded applications, I find that sentiment varies considerably by the 

demographic composition of the students in the partner school district. In particular, applications fielded from 

agencies whose school districts have a greater share of Black or Hispanic students are more likely to have negative 

sentiment, whereas applications from predominantly white districts contain more positive sentiment. While I find 

differences in sentiment by district racial composition, I find that this does not affect selection into funding. In 

Figures 1.4 and 1.5, I plot the distribution of sentiment by funded status and demographic composition, which 

further illustrates this pattern. While I am not able to reject the null hypothesis that the distribution of sentiment is 

different between funded and unfunded applications in Figure 1.4, I reject the null hypothesis that sentiment 

distributions are the same when grouping by school-district racial composition in Figure 1.5.  

To further understand the key themes underlying these patterns in application sentiment and overarching 

motivations for applying to the COPS grant program, I utilize a keyword analysis in Python to extract top keywords 

from the application Problem/Focus Area field. Using language processing tools in Python, I extract the most 

frequently used keywords by total mentions in all applications within a certain subgroup. I export files which 

include the keyword, number of total counts across all applications, as well as number of applications mentioning 

1.3 Application Text Analysis  
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that keyword.5 

I analyze keywords and themes for funded and unfunded applications, and by district student demographic 

enrollment. This allows me to determine which keywords are more predictive of funding receipt, as well as compare 

application themes by demographic composition to understand how key sentiment surrounding school policing 

could differ by enrollment demographics. I summarize the primary themes in applications fielded for the school-

based policing grants in Tables 1.3-1.6. In these tables, I present the top keywords by difference in relative 

frequency between two subgroups of applications, highlighting the major thematic differences between these groups 

of applicants. As shown in Table 1.3, I find that funded applications are more likely to use ‘extreme’ language such 

as ‘gang’ and ‘violent’ than applications that do not receive funding. While I do not find that funded applications are 

significantly different in overall sentiment on average than unfunded applications (Figure 1.4), I find evidence that 

there are more frequent mentions of extreme language. This could indicate that funded applications do a better job of 

coupling extreme or negative themes with positive language surrounding other aspects of the application, such as 

solutions or programming. Further, I find considerable differences in themes and language by district racial 

composition. Applications from school districts where a majority of students enrolled are Hispanic are more likely to 

mention themes around ‘policing’ students, including major keywords such as ‘gang’, ‘members’, ‘violence’, and 

‘poverty’. School districts with more Black students enrolled are more likely to point to specific campus 

disturbances as a theme, highlighting keywords such as ‘gang’, ‘fights’, and ‘theft’. Conversely, predominantly 

White districts are more likely to mention themes surrounding relationship building with the school community, 

calling out keywords such as ‘relationship’, ‘assist’, and ‘children’. Given that the overall distribution of sentiment 

also varies significantly for these applicant subgroups, we can conclude that the content of these applications is 

considerably different on several dimensions.  

This application text analysis provides motivation for investigating heterogeneous effects of grant receipt on 

student discipline by district racial composition. While many previous studies have investigated the heterogeneous 

effects of school policing on student discipline by student race (Weisburst 2019a; Sorensen et al. 2023), few have 

considered how district racial composition and sentiment surrounding policing could further influence the 

downstream effects of SRO presence. Prior research has shown that SROs view their primary role within the school 

environment differently based on district racial composition of the student body (Fisher et al. 2022), and that 

minority students in minority-dominated schools face heightened blameworthiness as compared to students in 

schools with fewer minority students overall (J. Owens 2022). To my knowledge, this study is the first to attempt to 

connect these two bodies of literature by investigating the downstream causal effects of differences in sentiment 

surrounding school police on student discipline outcomes. If the district-level sentiment and key themes surrounding 

the motivations for placing police in schools can differentially influence the downstream effects for students within 

those schools, it could have important policy implications for understanding the heterogeneous effects of school 

policing programs.  

 
 

5 For example, if the keyword ‘school’ was used three times each in two separate applications, my code would assign the keyword ‘school’ to a 
score of 6 for total count, and a score of 2 for total mentions in applications. 



 9 

 
 

This project utilizes data obtained through several Freedom of Information Act (FOIA) requests to the COPS 

Office at the U.S. Department of Justice. The data provided includes detailed information on all applicants to the 

2014-2017 COPS hiring program grant cycles who indicated their application was for School-Based Policing funds. 

I obtain information on Law Enforcement Agency Name, Originating Agency Identifier (ORI), year of application, 

written responses indicating the “Problem/Focus Area” to be addressed by this grant, number of officers requested, 

number of officers funded, total grant award amount, and final application score. I utilize data from the Bureau of 

Justice Statistics on the location and administrative attributes of these local law enforcement agencies to identify 

exact geographic location of grant applicants. I then link LEAs to the school district(s)6 in which they are located to 

connect them to the schools that are most likely to be impacted by increased SRO presence after grant receipt.7  

In addition to program data obtained from the COPS office, I incorporate law enforcement survey data from 

the 2007 and 2016 waves of the Law Enforcement Management and Administrative Statistics (LEMAS) Survey to 

observe various agency-level outcomes and characteristics. The LEMAS 2007 and 2016 surveys include information 

on the size and demographics of the police force by assignment, including a variable for the number of SROs 

employed by the agency. LEMAS is a survey of all law enforcement agencies that employ 100 or more officers, and 

a representative sample of all other agencies. From the subsample of law enforcement agencies that applied for 

COPS Hiring Program assistance, I observe 271 unique LEAs in the 2016 LEMAS survey wave, 352 unique LEAs 

in the 2007 survey wave, and 154 in both survey waves.  

To observe discipline outcomes at the school and district level, I use data from the Civil Rights Data 

Collection (CRDC) from the U.S. Department of Education. This national-level dataset includes school-level 

information on discipline rates for in-school and out-of-school suspensions, expulsions, referrals to law 

enforcement, and arrests on school grounds. The CRDC is collected for all public schools in the U.S. in every other 

school year, and in this project I utilize data from the 2011-12, 2013-14, 2015-16, and 2017-18 data collections. In 

my analytic sample, I observe only traditional public schools and drop charters, magnets, or other non-traditional 

public schools.  

The CRDC contains enrollment information and demographics at the school level, as well as faculty and 

supporting staff information. Beginning in 2013, the CRDC asked respondents to indicate whether there were any 

law enforcement officers present on campus during the school year. This dataset is one of the first to collect this 

comprehensive school-level information on SRO staffing. The data also include information on staffing of other 

school security guards, guidance counselors, school psychologists, librarians, and teachers. To supplement this data, 

I draw more detailed school and district-level characteristics and enrollment demographics from the NCES Common 

 
6 In the case where law enforcement agencies reside within multiple school districts (such as separate elementary and high school districts), I link 
them to all school districts in which they reside and observe them separately. 
7 From the data provided from the COPS office, I drop 63 police agencies over the 7 years of data that are unable to be linked by Agency Name or 
ORI to any other datasets to provide geographic information. Of the applicants to the grant program, 51 were fielded from school district police 
departments (i.e. Detroit Public Schools Police Department) that I hand-link directly to their partner school district for both geographic 
information and outcome data. I drop 11 applications from college or university police departments as the SROs funded by these districts would 
directly serve their college campuses and would not be placed in local public schools.  

1.4 Data 
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Core of Data (CCD) files8.  

 

 

1.5.1 First Stage Analysis 
 

In my primary specification, I study the effect of receipt of a COPS Hiring Program grant on student 

discipline outcomes to understand the causal impact of school policing. For these estimates to be credibly driven by 

an increased police presence in local schools, I estimate a first-stage equation to provide evidence that receipt of a 

COPS grant increased police presence in nearby schools. I use data from the Law Enforcement Management and 

Administrative Statistics (LEMAS) 2007 and 2016 survey waves on the number of SROs employed at the police 

agency level, as well as Civil Rights Data Collection (CRDC) data on the number of SROs staffed at the school 

level. I use these datasets to separately estimate two-way fixed effects models to analyze the impact of grant receipt 

on SRO staffing.  

Within the LEMAS data, which is collected at the police agency level, I define a police agency as treated if 

they are ever funded for a school-based policing grant within the study period, and define the control group as police 

agencies who apply and never receive funding. Because the LEMAS data is collected in 2007 and 2016, I only 

include agencies who applied for school-based policing grants prior to 2016.9 My primary outcome variables are the 

number of SROs employed per 1,000 students in the nearest school district10, a binary indicator that takes the value 

of 1 if the police agency has any officers employed as SROs, and a variable for the percentage of police force within 

the agency that is classified as an SRO. I estimate the following equation:  

𝑦!" = 𝛼 + 𝛽𝐶𝐻𝑃!" + 𝛾𝑂𝑅𝐼 + 𝜆𝑌𝑒𝑎𝑟 + 𝜖!"       (1) 

Where 𝑦!" represents the outcome of interest for law enforcement agency i at time t. 𝐶𝐻𝑃!" is an interaction 

variable equal to 1 for agencies that are ever funded in the post-period, and 0 otherwise, and 𝑂𝑅𝐼 represents law 

enforcement agency fixed effects.11 Because the LEMAS data is a cross-sectional survey and not a balanced panel, I 

run specifications with the full set of survey respondents as well as specifications with a balanced panel of survey 

respondents who appear in both survey waves, including law enforcement agency (ORI) level fixed effects. I 

estimate both unweighted models as well as models which include weighting by district-level student enrollment.  

In a separate model, I utilize the CRDC 2015 and 2017 waves, which are the first data years to include both 

a binary indicator variable for SRO presence at the school level as well as a running variable representing the 

number of full-time equivalent law enforcement officers on campus.12 This dataset also includes a variable 

 
8 Civil Rights Data Collection (CRDC) data and NCES Common Core of Data files are downloaded and accessed through the Urban Institute 
Education Data Portal. 
9 In the first-stage estimation using LEMAS survey data, I exclude applicants for the 2017 grant application cycle as the LEMAS data precedes 
their application.  
10 For LEAs that connect to multiple school districts (such as separate elementary and high school districts), I calculate the enrollment sum in all 
partner school districts to calculate the Number of SROs per 1000 students across all districts. 
11 ORI stands for Originating Agency Identifier, a unique identifier used by Law Enforcement Agencies. 
12 The 2015 CRDC experienced some data anomalies in the collection of the running variable for full-time law enforcement on campus. 
According to their documentation, the question was skipped over for about 69,000 participants. To circumvent this issue for my sample, if the 

1.5 Empirical Strategy 
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representing the number of full-time equivalent security guards on campus, which I use to estimate how funding for 

school police can increase total surveillance on school grounds. My primary outcomes of interest at the school level 

include the number of SROs per 1,000 students, a binary indicator for SRO presence, as well as the number of total 

security personnel (including SROs and security guards) per 1,000 students. In this specification, I define treatment 

at the school district level, and characterize all schools within a district as treated if any law enforcement agency 

within their attendance boundary lines has received a school-based policing grant within the study period.13 I 

estimate the following equation: 

𝑦!" = 𝛼 + 𝛽𝐶𝐻𝑃!" + 𝛾𝐷𝑖𝑠𝑡𝑟𝑖𝑐𝑡 + 𝜆𝑌𝑒𝑎𝑟 + 𝜖!"            (2) 

Where 𝑦!" represents the outcome of interest for school i at time t, and 𝐶𝐻𝑃!" is equal to 1 for all schools 

within a district that contains a police agency that is ever funded in the post period, and 0 otherwise. In all 

specifications, standard errors are clustered at the school district level, and in certain specifications I include 

weighting by school-level enrollment. Further, I estimate the model for schools that reported a lack of SRO presence 

in the pre-period to evaluate the heterogeneous impact of grant receipt for schools who previously report having no 

law enforcement presence. For both models outlined above, the key identifying assumption is that in the absence of 

treatment (grant receipt), trends in SRO staffing for treated districts would evolve similarly to their pre-treatment 

trends, and in parallel to trends in the control districts. 

 
1.5.2 Causal Analysis 
 

To estimate the effects of receipt of a COPS Hiring Program grant on student discipline, I analyze 

treatment data from the 2014-2017 award cycles for the COPS Hiring Program and outcome data from the 2011, 

2013, 2015, and 2017 waves of the CRDC. I define treatment at the school district level, and define every school 

within a district as treated if there is a law enforcement agency within their district geographic boundary lines that 

applied for and received a COPS Hiring Grant for school-based policing. I use all schools within later-treated school 

districts and never-treated school districts (that applied for COPS Hiring grants and did not receive any award) as a 

comparison group. The primary outcomes of interest are percentages of students experiencing various types of 

exclusionary discipline. From counts variables provided in the CRDC, I calculate percent of students within a school 

who receive at least one in-school suspension, any out-of-school suspensions, expulsions, or any arrests or referrals 

to law enforcement. I exploit variation in treatment timing at the school district level in a difference-in-differences 

approach following Callaway and Sant’Anna (2021) to estimate the causal impact of receipt of a COPS hiring 

program school-based policing grant on student discipline outcomes. This method calculates 2x2 difference-in-

differences estimations for each combination of periods t and treatment timing groups g such that it does not use 

already treated units as controls. The resulting parameters can be combined to provide an average treatment effect 

 
school reported ‘0’ officers on campus in the collection of the binary indicator and is missing a value for full-time equivalent officers, I impute 
that they have ‘0’ full time equivalent officers on campus. Otherwise, I leave the number of full-time officers as ‘missing’.    
13 Because the CRDC data is collected only in 2015 and 2017, in this specification I only study the first-stage effect for grant applicants to the 
2016 and 2017 award cycles. 
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across all periods and timing groups, as follows:  

 𝐴𝑇𝑇#!$%&' = ∑!"∑#
$𝕀[+,"].(01+)344!#

∑!"∑#
$𝕀[+,"].(01+)

      (3) 

The key identifying assumption underlying this approach is that the precise timing of school-based policing 

grant receipt is uncorrelated with trends in student discipline outcomes, and that in the absence of treatment (grant 

receipt), trends in student discipline rates in treated school districts would evolve similarly to their pre-treatment 

trends, and in parallel to trends in the control districts. In my main specification, I weight observations by student 

enrollment at the school level and standard errors are clustered at the school district level.14 Further, I include 

robustness checks in the Appendix where I estimate a stacked difference-in-differences design following Deshpande 

and Li (2019) utilizing the same treatment and outcome data, and find largely similar patterns of results15. 

 

 

1.6.1 First Stage 
 

To provide evidence that receipt of a school-based policing grant increases the presence of SROs in nearby 

schools, Tables 1.7 and 1.8 present difference-in-differences estimates of the effect of grant receipt on SRO 

presence. Table 1.7 displays the estimates utilizing the Law Enforcement Management and Administrative Statistics 

data, while Table 1.8 displays estimates using SRO staffing data from the Civil Rights Data Collection.  

I find evidence that receipt of a COPS Hiring grant increases police presence in nearby schools. In Table 

1.7, I provide evidence at the police-agency level using agency employment data that grant receipt increases the 

chance of a police agency employing any SROs by 18% relative to the mean, and increases the percentage of the 

total police force that serves as an SRO in their primary assignment by 25% relative to the mean. I also find 

evidence that the number of SROs employed per 1,000 students in the nearest school district increases, although this 

result is less precise. In a second specification, I find further evidence that receipt of a COPS hiring grant increases 

SRO presence in nearby schools from school-level data provided by the CRDC. While my estimates are not very 

precise, this specification provides suggestive evidence that police and total security presence increases in local 

schools after grant receipt. Given these results, we can credibly conclude that receipt of a COPS grant for school-

based policing increases the level of police presence in nearby schools as compared to those schools within districts 

who did not receive the grant. Further, receipt of a COPS grant for school policing can increase the total surveillance 

of students in nearby schools, including both school police presence and security guard presence. 

 

 

 
14 I include robustness checks using unweighted estimates and outcomes measured at the district level in the Appendix. 
15 In this alternative design, I estimate the following equation: 𝑌!"# = 𝛽𝑆𝐵𝑃"# + 𝛾!" + 𝛾!# + 𝜖!"#, where 𝑌!"# measures student outcomes in school i, 
year t, and stack s. 𝑆𝐵𝑃"# is an indicator variable equaling one for schools in a school district after they receive a COPS grant for school-based 
policing. 𝛾!" and 𝛾!# are school and year fixed effects, respectively. Standard errors are clustered at the school-district level, and estimates are 
weighted by student enrollment. I stack observations by treatment year, resulting in four total stacks.  

1.6 Results 
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1.6.2 Causal Analysis 
 

Over the last decade, use of exclusionary discipline has been trending downward over time as a result of a 

nationwide push to reduce the use of these sanctions given recent research that has outlined the negative long-term 

impacts of exclusionary discipline. In Figure 1.6, I show that this pattern is true for my subsample of school districts 

who apply for grant funds for school police. However, while rates of exclusionary discipline have decreased over 

time on average, racial disparities in exposure to exclusionary discipline continue to persist. In this section, I present 

results from my primary specification which follows the difference-in-differences approach proposed by Callaway 

and Sant’Anna (2021) to estimate the causal effect of receipt of a COPS Hiring Program grant for school-based 

policing on student discipline outcomes in nearby schools. The primary outcomes of interest in the current study 

include annual school-level outcomes which calculate: the percentage of students who receive at least one in-school 

suspension, the percentage of students who receive one out of school suspension, multiple out of school suspensions, 

and a combined measure of out of school suspension, percentage of students who are expelled from school, and 

percentage of students who are arrested or referred to law enforcement.  

As outlined in Table 1.9, I find that discipline rates remain unchanged for the average student at a given 

school within a treated district after receipt of a COPS Hiring grant. However, this average effect masks important 

underlying heterogeneity by student race, school level, and district racial composition. On average, I find that 

suspension rates for Hispanic students increase between 0.3-0.5 percentage points with more exposure to school 

policing, and that these effects are particularly prominent for Hispanic high school students, as shown in Table 1.10. 

Further, I find that Black high school students experience a 2-3 percentage point reduction in suspension rates 

following receipt of a grant for school-based policing. In Figures 1.7 and 1.8, I estimate event study specifications 

for the overall average as well as for Hispanic students to illustrate that these findings are not driven by differences 

in trends of discipline rates prior to grant receipt.  

Motivated by prior research which outlines the potential for differing implementation of school policing 

programs by district racial composition, as well as my findings in the current study which highlight significant 

differences in application sentiment and key themes surrounding policing, I investigate heterogeneous treatment 

effects by district racial composition in Tables 1.11 and 1.12. I define district-level racial composition in the pre-

period, and this measure is held constant throughout the study period. Further, I define a school district as a Majority 

White District if more than 50% of students enrolled are white, and a Minority White District otherwise. I follow the 

same methodology for identifying Majority Black and Majority Hispanic districts.  

I find that in Majority Hispanic districts, all students (including both Hispanic and Black students) 

experience significant increases in likelihood of suspension with increased police presence after grant receipt. These 

effects are larger in magnitude for high school students in Majority Hispanic districts, who experience a 1.3 

percentage point, or 31% increase in the likelihood of experiencing multiple suspensions in a school year relative to 

the mean, and a 0.6 percentage point, or 9.5% increase in the likelihood of experiencing a single suspension relative 

to the mean. For students in Majority Black districts, I find that while all students are less likely to experience 

multiple suspensions, this could be due to a shift in the severity of punishment. All students in predominantly black 



 14 

high schools are less likely to be suspended multiple times, but 1.2 percentage points more likely to be referred to 

law enforcement or arrested throughout the school year, or an 85% increase relative to the mean. In Majority White 

schools, students are more likely to be subjected to an in-school suspension following grant receipt. In Table 1.13, I 

present evidence that there is no change in district-level racial composition of students as a result of grant receipt, 

indicating that these heterogeneous effects are not driven by student sorting. 

This pattern of results points to a potentially unintended consequence of police presence in schools on 

student outcomes. In school districts with a majority of students who are Hispanic or Black, agencies are more likely 

to list more negative sentiment in grant applications and to point to more extreme themes surrounding the need for 

police funding, such as ‘gang’, ‘violence’, and ‘fights’. I find that in these school districts, all students experience a 

shift in the threshold for punishment severity following grant receipt, but that these patterns differ slightly across 

district composition. In Hispanic districts, I find that this negative sentiment found in the grant applications and 

themes surrounding ‘policing’ the students can trickle down to worse outcomes for all students within the district in 

the form of increased suspension rates. While estimates are imprecise, I also find evidence that all students in these 

districts are more likely to be arrested or referred to law enforcement. On the other hand, in Black school districts I 

find that dominant application themes surrounding specific within-school disturbances such as ‘fights’ and ‘theft’ in 

these districts could result in reductions in the share of students who are subject to multiple out-of-school 

suspensions, but that this can come at the cost of increases in formal interactions with law enforcement, particularly 

for high school students, who are significantly more likely to be arrested or referred to law enforcement. In 

predominantly White school districts, while application sentiment is more positive and key themes relate to 

community relationship building, increased police presence can have the unintended consequence of increasing the 

share of students who experience the lowest level of exclusionary discipline. 

In addition to differences in application themes surrounding policing, the Majority Hispanic and Majority 

Black districts in my sample differ in other meaningful ways. In Figure 1.9, I plot the geographic location of these 

districts from my sample of grant applicants. I find that Majority Black districts are more likely to be in urban 

centers and are concentrated in the eastern U.S., while Majority Hispanic districts are concentrated in the western 

U.S., particularly in California and Texas. In Table 1.14, I show that Majority Black districts are more urban, have a 

greater share of students on free or reduced price meals, have a higher baseline percentage of student suspensions, 

and have a larger per-student police presence in schools on average. I find that these baseline differences in district 

level characteristics, as well as district level sentiment surrounding policing, can result in meaningful differences in 

downstream outcomes for students.  

 
1.6.3 Robustness to Alternative Specifications 
 

Outlined in the Appendix, I run various alternative specifications to confirm that my results are robust to a 

number of different choices made in the primary analysis. I find that my results are largely robust to unweighted 

estimations, and to running my analysis at the district-level. I employ a secondary identification strategy, following 

the stacked difference-in-differences design proposed by Deshpande and Li (2019), and find largely similar patterns 
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of results to my main specification, although some of these results are attenuated in this alternative design. 

While I find that my pattern of results are robust to alternative specifications within my own research 

design, I find meaningfully different patterns of results than have been uncovered in the prior literature. Most 

notably, my analysis finds a reduction in suspension rates for Black high school students after grant receipt, in 

contrast to what has been shown in closely related studies. In another study of the COPS Hiring Program, Sorensen 

et al. (2023) find that receipt of a grant for school-based policing increases suspension rates for Black students in 

nearby schools. In their paper, the authors use a two-stage least squares regression discontinuity design to study the 

effect of receipt of a COPS grant on SRO presence in schools. In a first-stage estimation, the authors find that being 

just above the cut score for application acceptance significantly increases the number of SROs in local schools. They 

find that this increase in SRO presence translates to reductions in lower level disruptions or offenses on school 

grounds, but that this comes at the cost of increases in suspension, expulsion, and arrest rates for students, 

particularly for Black students.  

There are several notable differences in the methodological approach between our two studies that could 

explain these differences in downstream outcomes. First, Sorensen and her coauthors leverage a regression 

discontinuity design, which identifies the treatment effect for a different margin than the difference-in-differences 

approach used in the current study. There are also several differences in our sampling approach, given that the other 

authors use grant applicants from fewer years of the program and limit their analysis to applications within 20 points 

of the cutoff for funding. Additionally, the authors analyze the treatment effect for a different measure of student 

discipline than used in the current study16, and rely on the Civil Rights Data Collection variable for School Resource 

Officer presence as their treatment variable in the post-period. While I find suggestive evidence of an increase in 

police presence using this data, I find that my first-stage estimation of effects on this variable is imprecise, which 

could suggest that any disparities between effects could be driven by baseline differences in SRO presence in the 

pre-period. Finally, the authors are not able to investigate heterogeneous effects by district-level student racial 

composition, and I find that my pattern of results is likely driven by differences in treatment effects by district-level 

racial composition. While our overall findings for suspension rates for Black high school students are different, the 

interpretation of our results remains largely similar, in that increased police presence shifts the threshold for 

punishment severity for students. The observation that similarly related studies find meaningfully different effects 

when studying a different margin provides further evidence that implementation of school policing programs should 

consider the range of possibilities for heterogeneity of downstream effects. 

 
 
 

In this study, I investigate the effect of school-based policing on student discipline outcomes using evidence 

from a federal grant program which provided funding for local law enforcement agencies to place police officers in 

schools. First, I investigate important community-level sentiment and themes surrounding policing in application 

 
16 In their paper, the authors measure student discipline outcomes as counts per 100 students transformed by the inverse hyperbolic sine.  

1.7 Discussion & Conclusions 
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text data provided by the COPS Office. In this analysis, using natural language processing tools, I show that while I 

find significant differences in sentiment by district racial composition, this does not affect selection into funding. I 

show that districts with a student enrollment that is predominantly Hispanic tend to focus on themes surrounding 

‘policing’ the student-body, while Black districts tended to highlight themes surrounding ‘incidents’ on school 

grounds. By contrast, predominantly White school districts were more likely to reference themes surrounding 

‘relationship-building’. In my causal analyses, I show that these district-level differences in sentiment and key 

themes correspond to heterogeneous treatment effects.  

While I find no evidence of increases in disciplinary rates on average for all students within a district which 

receives this targeted SRO funding, these average effects mask important underlying heterogeneity by student, 

school, and district characteristics. On average, suspension rates for Hispanic students increase between 10-15% 

relative to the mean following grant receipt, while suspension rates for Black high school students decrease. In 

school districts with mostly Hispanic students, all students experience 0.5-0.6 percentage point increases in 

suspension rates following grant receipt. However, in school districts with mostly Black students, all students 

experience reductions in the probability of having multiple suspensions, and high school students are 85% more 

likely to be arrested or referred to law enforcement relative to the mean. This pattern of results points to a potentially 

unintended consequence of police presence in schools on student outcomes, wherein police presence shifts the 

threshold for usage of more extreme forms of punishment in schools. Although students in predominantly Black 

school districts benefit from reductions in suspension rates, this could come at the cost of more formal interactions 

with law enforcement in the form of arrests or referrals.  

Prior literature has shown that while school police can increase school safety in the form of reductions in 

lower-level disruptions or offenses, this could come at the cost of increases in formal discipline, particularly for 

minority students (Sorensen, Lucy C. et al. 2023; E. G. Owens 2017). Research has shown that school police view 

their primary roles and responsibilities differently based on the demographic composition of the student body they 

serve (Fisher et al. 2022), and that minority students in schools with greater minority enrollment face a double 

jeopardy when receiving disciplinary sanctions from administration (J. Owens 2022). In the current study, I find 

evidence that this school and district-level sentiment surrounding policing and student composition can have 

heterogeneous implications for the downstream effects of implementation of a school policing program. Taken 

together, this body of literature coupled with the results presented in this paper provide evidence that school policing 

programs are not a one-size-fits-all policy approach. 
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Figure 1.1 COPS Grant Application Map by Funded Status (2014-2017) 

 

Note: This map plots the latitude and longitude of police agencies that applied for COPS Hiring Program grants for school-based 
policing in the 2014-2017 grant cycles by their award status. Red triangles represent agencies that received an award, while blue 
circles represent agencies that did not receive an award. Geographic data is sourced from the Bureau of Justice Statistics and the 
NCES Common Core of Data. Not pictured here are grant applicants/recipients in Alaska and Hawaii.  
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Figure 1.2 Histogram of School-District Level Treatment Timing 

 
 
Note: Data obtained through a Freedom of Information Act request to the COPS Office at the U.S. Department of Justice is used 
to create this histogram of grant application timing by award status. Applying agencies are linked to the school district(s) in 
which they reside and treatment status is defined above at the school district level.   
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Figure 1.3 Histogram of Grant Application Scores by Funded Status 

 

Data Source: FOIA request to the COPS Office of the U.S. Department of Justice 
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Table 1.1 School District and Police Agency Summary Statistics by Grant Funded Status 

        

 All School Districts Never Funded  Funded  

 Mean/sd Mean/sd Mean/sd 
Student : Guidance Counselor Ratio 485.46 489.11 467.22 

 (259.01) (268.46) (205.32) 
Student : Librarian Ratio 1535.57 1469.89 1863.46 

 (2273.59) (2025.66) (3229.59) 
Student : Teacher Ratio  15.37 15.25 16.00 

 (3.40) (3.09) (4.62) 
Number of Schools in District  25.84 21.42 47.91 

 (70.56) (57.09) (114.27) 
Observations  821  684  137  
Percent White 0.62 0.64 0.54 

 (0.29) (0.28) (0.31) 
Percent Black 0.11 0.10 0.14 

 (0.18) (0.17) (0.22) 
Percent Hispanic  0.19 0.18 0.24 

 (0.24) (0.24) (0.27) 
Percent Male 0.52 0.52 0.52 

 (0.01) (0.01) (0.01) 
Percent Female 0.49 0.49 0.49 

 (0.01) (0.01) (0.01) 
Percent Special Education  0.14 0.15 0.14 

 (0.07) (0.07) (0.04) 
Percent English Language Learner 0.07 0.06 0.10 

 (0.10) (0.10) (0.13) 
Observations 1,206  991  215  

 All Police Agencies Never Funded  Funded  

 Mean/sd Mean/sd Mean/sd 
Number of SROs Employed 5.70 5.17 7.94 

 (10.62) (9.87) (13.28) 
Number of SROs Per 1000 Students 0.50 0.51 0.44 

 (1.10) (1.20) (0.50) 
Percent White FTS Officers  0.82 0.85 0.70 

 (0.23) (0.21) (0.29) 
Percent Black FTS Officers  0.06 0.05 0.09 

 (0.11) (0.09) (0.18) 
Percent Hispanic FTS Officers  0.08 0.08 0.09 

 (0.16) (0.17) (0.11) 
Percent Male FTS Officers  0.89 0.90 0.83 

 (0.14) (0.11) (0.22) 
Observations  167  135  32  

Note: School District level summary statistics data sourced from the NCES Common Core of Data 2014-2017 enrollment reports. 
Police Agency level summary statistics data sourced from the Bureau of Justice Statistics Law Enforcement Management and 
Administrative Statistics 2016 survey. “FTS” stands for Full-Time Sworn. 
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Table 1.2 Sentiment Analysis Descriptive Statistics by Funded Status and District Racial Composition 

        

 Not Funded Funded Diff 

 Mean Mean b 

Average Positive Sentiment 
Percentage per Application 55.97 55.46 0.52 

    

Proportion of Applications with 
Overall Positive Sentiment 0.62 0.59 0.03 

    
Observations  1,027  174  1,201  

 
Minority Hispanic 

Districts 
Majority Hispanic 

Districts Diff 

 Mean Mean b 

Average Positive Sentiment 
Percentage per Application 56.76 49.79 6.97*** 

    

Proportion of Applications with 
Overall Positive Sentiment 0.64 0.44 0.19*** 

    
Observations  1,058  133  1,191  

 
Minority White 

Districts Majority White Districts Diff 

 Mean Mean b 

Average Positive Sentiment 
Percentage per Application 54.58 56.57 -1.99 

    

Proportion of Applications with 
Overall Positive Sentiment 0.55 0.65 -0.09** 

    
Observations  355  836  1,191  

 
Minority Black 

Districts Majority Black Districts Diff 

 Mean Mean b 

Average Positive Sentiment 
Percentage per Application 56.08 54.08 2.00 

    

Proportion of Applications with 
Overall Positive Sentiment 0.63 0.48 0.15* 

    
Observations  1,128  63  1,191  

Note: District-level racial composition is calculated using data from the NCES Common Core of Data. A district with a subgroup racial majority 
contains a student body where greater than 50% of students belong to that subgroup.  
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Figure 1.4 Histogram of Sentiment Score by Application Funded Status 

 
Note: Sentiment score is calculated as a value between 0 and 100 for proportion of a single application which is considered to 
have positive sentiment. A score between 50-100 would be categorized as an application with ‘positive’ sentiment, while a score 
between 0-50 would be categorized as an application with ‘negative’ sentiment. The p-value from a Kolmogorov-Smirnov test of 
differences between the above distributions is 0.228. 
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Figure 1.5 Histogram of Sentiment Score by District Racial Composition 

 
Notes: Sentiment score is calculated as a value between 0 and 100 for percent of a single application which is considered to have positive 
sentiment. A score between 50-100 would be categorized as an application with ‘positive’ sentiment, while a score between 0-50 would be 
categorized as an application with ‘negative’ sentiment. District-level racial composition is calculated using data from the NCES Common Core 
of Data. A district with a subgroup racial majority contains a student body where greater than 50% of students belong to that subgroup.    
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Table 1.3 Top Application Keywords by Relative Frequency Difference between Funded and Unfunded Applications 

        

Keyword  
Frequency in Funded 

Applica3ons 
Frequency in Unfunded 

Applica3ons  Difference 

[A] [B] [C] [B]-[C] 

City 0.52 0.31 0.21 

Gang 0.32 0.17 0.15 

Con3nue 0.25 0.13 0.12 

Violent 0.20 0.08 0.12 

Youth 0.52 0.39 0.13 

    
Focus 0.17 0.26 -0.09 

Allow 0.19 0.26 -0.07 

Basis 0.09 0.15 -0.06 

Full 0.14 0.19 -0.05 

Serve 0.18 0.23 -0.05 
Note: [B] is calculated as the percentage of Funded applications which contain at least one mention of the keyword in [A] in their 
text submission. [C] is calculated similarly for Unfunded applications.  
 
Table 1.4 Top Application Keywords by Relative Frequency Difference between Majority Hispanic and Minority 
Hispanic Applications 

       

Keyword  
Frequency in Majority 
Hispanic Applica3ons 

Frequency in Minority 
Hispanic Applica3ons  Difference 

[A] [B] [C] [B]-[C] 

Gang 0.52 0.17 0.35 

Members 0.37 0.19 0.18 

Violence 0.49 0.32 0.17 

Rate 0.25 0.09 0.16 

Poverty 0.22 0.06 0.16 

    
Help 0.21 0.37 -0.16 

Service 0.13 0.28 -0.15 

Posi3on 0.10 0.23 -0.13 

Issues 0.33 0.44 -0.11 

Safety 0.52 0.62 -0.10 
Note: [B] is calculated as the percentage of applications from Majority Hispanic districts which contain at least one mention of 
the keyword in [A] in their text submission. [C] is calculated similarly for applications from Minority Hispanic districts.  



 29 

Table 1.5 Top Application Keywords by Relative Frequency Difference between Majority Black and Minority Black 
Applications 

        

Keyword  
Frequency in Majority 

Black Applica3ons 
Frequency in Minority 

Black Applica3ons  Difference 
[A] [B] [C] [B]-[C] 

Gang 0.44 0.19 0.25 

Security 0.52 0.32 0.20 
Fights 0.21 0.04 0.17 

TheP 0.22 0.09 0.13 

Act 0.22 0.09 0.13 

    
Children 0.11 0.36 -0.25 

Abuse 0.08 0.23 -0.15 

Alcohol 0.06 0.20 -0.14 
Drug 0.32 0.44 -0.12 

Program 0.38 0.49 -0.11 
Note: [B] is calculated as the percentage of applications from Majority Black districts which contain at least one mention of the 
keyword in [A] in their text submission. [C] is calculated similarly for applications from Minority Black districts. 
 
Table 1.6 Top Application Keywords by Relative Frequency Difference between Majority White and Minority White 
Applications 

        

Keyword  
Frequency in Majority 

White Applica3ons 
Frequency in Minority 

White Applica3ons  Difference 
[A] [B] [C] [B]-[C] 

Issues 0.46 0.34 0.12 

Administra3on 0.17 0.07 0.10 
Rela3onship 0.21 0.12 0.09 

Assist 0.31 0.22 0.09 

Children 0.37 0.29 0.08 

    
Gang 0.12 0.41 -0.29 

Ac3vity 0.22 0.31 -0.09 
Residents 0.08 0.17 -0.09 

Campuses 0.09 0.18 -0.09 

Violence 0.32 0.39 -0.07 
Note: [B] is calculated as the percentage of applications from Majority White districts which contain at least one mention of the 
keyword in [A] in their text submission. [C] is calculated similarly for applications from Minority White districts. 
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Table 1.7 COPS Hiring Program School-Based Policing Grants and SRO Employment, evidence from LEMAS 
Survey Data 

                       

 
Number of SROs per 1000 

Students  SRO Binary  SRO Rate 
SBP Grant Awarded 0.00 0.10 0.05  0.04 0.07 0.14*  0.01 0.02** 0.01** 

 (0.21) (0.09) (0.05)  (0.11) (0.06) (0.08)  (0.01) (0.01) (0.01) 

Weighted by  
District Enrollment  X X   X X   X X 

ORI Fixed Effects   X    X    X 

Mean 0.40 0.40 0.40  0.75 0.75 0.75  0.04 0.04 0.04 

Observations  369 369 152   373 370 152   372 369 152 
Standard errors in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
Note: I utilize LEMAS survey data from 2007 and 2016 to estimate a difference-in-differences specification where treatment 
equals 1 if a police agency was ever funded in the 2014-2016 application cycles and 0 if they were never funded within the 2014-
2016 application cycles despite submitting an application. I calculate the outcome variable Number of SROs per 1000 students by 
connecting police agencies to their nearest school district enrollment numbers. SRO Binary is equal to 1 if the police agency lists 
any officers as serving as School Resource Officers and zero otherwise, and SRO Rate represents the percent of the police force 
at that agency serving as School Resource Officers.  
 
Table 1.8 COPS Hiring Program School-Based Policing Grants and SRO Placement, evidence from the Civil Rights 
Data Collection 

                        

 
Number of SROs per 1000 

Students  SRO Binary  
Total Security Personnel 

per 1000 Students 
SBP Grant Awarded 0.30 0.19 0.54  0.03 -0.01 0.15  0.17 0.11 0.39 

 (0.39) (0.19) (0.39)  (0.09) (0.08) (0.11)  (0.41) (0.20) (0.40) 

School District  
Fixed Effects X X X  X X X  X X X 

Weighted by  
School Enrollment  X X   X X   X X 

No SRO Presence in  
2015   X    X    X 
Mean 0.43 0.43 0.12  0.26 0.26 0.06  1.08 1.08 0.76 
Observations  9411 9208 6899   9482 9264 6943   9397 9195 6886 

Standard errors in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
Note: I utilize CRDC respondent data from 2015 and 2017 to estimate a difference-in-differences specification where treatment 
equals 1 if a school resides in a district that contains a police agency that was ever funded in the 2016-2017 application cycles 
and 0 if they were never funded within the 2016-2017 application cycles despite submitting an application. I calculate the 
outcome variable Number of SROs per 1000 students using CCD enrollment numbers at the school level. SRO Binary is equal to 
1 if the school reports any SRO presence during the school year and 0 otherwise, and Total Security Personnel per 1000 Students 
represents the total number of law enforcement officers and security guards present during the school year at the school level. I 
drop observations from the state of Florida, as they underreport SRO presence in the CRDC.  
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Figure 1.6 Time-Trends in Means for Student Discipline Outcomes by Grant Receipt Year 

 
 
Data Source: Civil Rights Data Collection (2011-2017) 
 
Notes: This figure graphs time trends in the primary outcome variables for grant applicants who were never treated, and by 
treatment year, where treatment is defined as receipt of funding for school-based policing. Outcome measures include percent of 
students with any in-school suspension (In-School Susp Rate), percent of students with single or multiple out of school 
suspensions, percent of students expelled (Expulsion Rate), and percent of students either arrested or referred to law enforcement 
(Arrest Rate or Referral Rate). 
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Table 1.9 Simple aggregation of Callaway and Sant’Anna estimates of COPS Hiring Grants on student discipline 
using never treated and later treated schools as controls 

              

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

  

In-School 
Susp Rate 

Out-of-
School Susp 

Rate 

Mult. Out-
of-School 
Susp Rate 

Single Out-
of-School 
Susp Rate 

Expulsion Rate 
Arrest or 
Referral 

Rate 

  PANEL A: ALL STUDENTS 

ATTsimple -0.001 0.000 -0.001 0.001 0.000 -0.008 

 (0.003) (0.003) (0.002) (0.002) (0.000) (0.008) 
Mean 0.043 0.051 0.021 0.031 0.002 0.006 
Observations 40,830  40,857  40,880  40,892  40,592  40,718  
  PANEL B: WHITE STUDENTS  

ATTsimple 0.003 0.003 0.001 0.001 0.000 -0.004 

 (0.004) (0.003) (0.001) (0.002) (0.001) (0.003) 
Mean 0.037 0.046 0.018 0.029 0.002 0.006 
Observations 39,967  39,959  40,004  40,004  39,712  39,201  
  PANEL C: BLACK STUDENTS 

ATTsimple -0.010 -0.013 -0.012 -0.001 0.000 -0.002 

 (0.008) (0.010) (0.008) (0.004) (0.001) (0.003) 
Mean 0.077 0.097 0.042 0.057 0.004 0.012 
Observations 37,421  37,410  37,513  37,535  37,312  36,353  
  PANEL D: HISPANIC STUDENTS 

ATTsimple 0.003 0.005** 0.003** 0.003* 0.000 -0.001 

 (0.004) (0.002) (0.001) (0.001) (0.000) (0.003) 
Mean 0.042 0.049 0.020 0.031 0.002 0.007 

Observations 40,002  40,002  40,049  40,066  39,771  39,037  
Standard errors clustered at the school district level in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
 
Note: Outcome measures include percent of students with any in-school suspension (In-School Susp Rate), percent of students 
with any out-of-school suspension (Out-of-School Susp Rate), percent of students with single or multiple out of school 
suspensions, percent of students expelled (Expulsion Rate), and percent of students either arrested or referred to law enforcement 
(Arrest or Referral Rate). All outcomes are measured at the school level, and all specifications are weighted by student 
enrollment at the school level.  
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Table 1.10 Simple aggregation of Callaway and Sant’Anna estimates of COPS Hiring Grants on student discipline 
using never treated and later treated high schools as controls 

            

  HIGH SCHOOLS  

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

  

In-School 
Susp Rate 

Out-of-
School Susp 

Rate 

Mult. Out-
of-School 
Susp Rate 

Single Out-
of-School 
Susp Rate 

Expulsion 
Rate 

Arrest or 
Referral 

Rate 

  PANEL A: ALL STUDENTS 

ATTsimple -0.001 -0.001 -0.002 0.001 0.000 -0.009 

 (0.006) (0.005) (0.003) (0.003) (0.001) (0.010) 
Mean 0.081 0.093 0.038 0.057 0.007 0.018 
Observations 6,965  6,988  7,000  7,003  6,935  6,945  

  PANEL B: WHITE STUDENTS  
ATTsimple 0.005 0.005 0.002 0.004 0.000 -0.002 

 (0.006) (0.004) (0.002) (0.003) (0.001) (0.003) 
Mean 0.070 0.077 0.030 0.050 0.006 0.015 
Observations 6,808  6,813  6,837  6,837  6,772  6,690  
  PANEL C: BLACK STUDENTS 

ATTsimple -0.020 -0.033** -0.024* -0.009 0.002 -0.001 

 (0.015) (0.017) (0.013) (0.007) (0.002) (0.005) 
Mean 0.133 0.157 0.066 0.096 0.009 0.030 
Observations 6,297  6,302  6,342  6,348  6,289  6,160  

  PANEL D: HISPANIC STUDENTS 

ATTsimple 0.004 0.009* 0.005* 0.004 -0.001 0.000 

 (0.009) (0.005) (0.003) (0.003) (0.001) (0.006) 
Mean 0.085 0.098 0.040 0.062 0.007 0.019 

Observations 6,803  6,818  6,840  6,841  6,775  6,682  
Standard errors clustered at the school district level in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
 
Note: Outcome measures include percent of students with any in-school suspension (In-School Susp Rate), percent of students 
with any out-of-school suspension (Out-of-School Susp Rate), percent of students with single or multiple out of school 
suspensions, percent of students expelled (Expulsion Rate), and percent of students either arrested or referred to law enforcement 
(Arrest or Referral Rate). All outcomes are measured at the school level, and all specifications are weighted by student 
enrollment at the school level. 
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Figure 1.7 Callaway and Sant’Anna Event Study Aggregations for School-Level Discipline Outcomes 

 
Data Source: Civil Rights Data Collection 2011, 2013, 2015, 2017  
 
Notes: This figure plots the event study aggregations following Callaway and Sant’Anna (2021) for all students in a treated school. Outcome 
measures include percent of students with any in-school suspension (In-School Susp Rate), percent of students with any out-of-school suspension 
(Out-of-School Susp Rate), percent of students with single or multiple out of school suspensions, percent of students expelled (Expulsion Rate), 
and percent of students either arrested or referred to law enforcement (Arrest or Referral Rate). All outcomes are measured at the school level, 
and all specifications are weighted by student enrollment at the school level. 
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Figure 1.8 Callaway and Sant’Anna Event Study Aggregations for Discipline Outcomes for Hispanic Students 

 

Data Source: Civil Rights Data Collection 2011, 2013, 2015, 2017  
 
Notes: This figure plots the event study aggregations following Callaway and Sant’Anna (2021) for Hispanic students in a treated school. 
Outcome measures include percent of Hispanic students with any in-school suspension (In-School Susp Rate), percent of Hispanic students with 
any out-of-school suspension (Out-of-School Susp Rate), percent of Hispanic students with single or multiple out of school suspensions, percent 
of Hispanic students expelled (Expulsion Rate), and percent of Hispanic students either arrested or referred to law enforcement (Arrest or 
Referral Rate). All outcomes are measured at the school level, and all specifications are weighted by Hispanic student enrollment at the school 
level. 
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Table 1.11 Simple aggregation of Callaway and Sant’Anna estimates of COPS Hiring Grants on student discipline 
using never treated and later treated schools as controls, by district racial composition 

                    

 (1) (2) (3) (4)  (1) (2) (3) (4) 

  

In-School 
Susp Rate 

Mult. Out-
of-School 
Susp Rate 

Single Out-
of-School 
Susp Rate 

Arrest or 
Referral 

Rate   

In-School 
Susp Rate 

Mult. Out-
of-School 
Susp Rate 

Single Out-
of-School 
Susp Rate 

Arrest or 
Referral 

Rate 

  Panel 1a: All Students in Majority White Districts  Panel 2a: All Students in Minority White Districts 
ATTsimple 0.013** 0.002 0.002 0.000  -0.003 -0.001 0.002 -0.011 

 (0.006) (0.003) (0.003) (0.001)  (0.003) (0.001) 0.002  (0.011) 
Mean 0.042 0.017 0.027 0.005  0.043 0.026 0.034 0.008 
Observations 21,285  21,311  21,313  21,156   19,545  19,569  19,579  19,562  

  Panel 1b: All Students in Majority Black Districts  Panel 2b: All Students in Minority Black Districts 
ATTsimple -0.005 -0.032*** -0.005 0.002  0.000 0.002 0.001 -0.009 

 (0.020) (0.009) (0.005) (0.002)  (0.003) (0.001) (0.002) (0.009) 
Mean 0.065 0.040 0.053 0.006  0.041 0.020 0.029 0.006 
Observations 2,448  2,448  2,448  2,448   38,382  38,432  38,444  38,270  

  
Panel 1c: All Students in Majority Hispanic 

Districts  
Panel 2c: All Students in Minority Hispanic 

Districts 
ATTsimple 0.005 0.006*** 0.005** 0.003  -0.001 -0.003 0.000 -0.013 

 (0.006) (0.002) (0.002) (0.002)  (0.004) (0.003) (0.002) (0.011) 
Mean 0.030 0.019 0.028 0.007  0.046 0.022 0.031 0.006 
Observations 8,294  8,294  8,302  8,295   32,536  32,586  32,590  32,423  
 Standard errors clustered at the school district level in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
 
Note: Outcome measures include percent of students with any in-school suspension (In-School Susp Rate), percent of students 
with single (Single Out-of-School Susp Rate) or multiple (Mult. Out-of-School Susp Rate) out of school suspensions, and percent 
of students with any arrests or referrals to law enforcement (Arrest or Referral Rate). Racial composition defined by pre-
treatment percentage of student body at the district level. A district with a subgroup racial majority contains a student body where 
greater than 50% of students belong to that subgroup. All outcomes are measured at the school level, and all specifications are 
weighted by student enrollment at the school level.    
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Table 1.12 Simple aggregation of Callaway and Sant’Anna estimates of COPS Hiring Grants on student discipline 
using never treated and later treated High Schools as controls, by district racial composition 

                    

 (1) (2) (3) (4)  (1) (2) (3) (4) 

  

In-School 
Susp Rate 

Mult. Out-
of-School 
Susp Rate 

Single 
Out-of-
School 

Susp Rate 

Arrest or 
Referral 

Rate   

In-School 
Susp Rate 

Mult. 
Out-of-
School 

Susp Rate 

Single 
Out-of-
School 

Susp Rate 

Arrest or 
Referral 

Rate 

  
Panel 1a: High School Students in Majority 

White Districts  
Panel 2a: High School Students in Minority 

White Districts 

ATTsimple 0.018* 0.004 0.004 0.002  -0.005 -0.002 0.002 -0.014 

 (0.009) (0.004) (0.005) (0.002)  (0.008) (0.005) (0.003) (0.015) 
Mean 0.077 0.030 0.049 0.014  0.087 0.048 0.068 0.023 
Observations 3,994  4,015  4,016  3,971   2,971  2,985  2,987  2,974  

  
Panel 1b: High School Students in Majority 

Black Districts  
Panel 2b: High School Students in Minority 

Black Districts 

ATTsimple -0.005 -0.059*** -0.008 0.012**  -0.001 0.002 0.002 -0.010 

 (0.033) (0.023) (0.012) (0.006)  (0.006) (0.002) (0.003) (0.011) 
Mean 0.130 0.078 0.092 0.014  0.078 0.035 0.055 0.018 
Observations 388  388  388  388   6,577  6,612  6,615  6,557  

  
Panel 1c: High School Students in Majority 

Hispanic Districts  
Panel 2c: High School Students in Minority 

Hispanic Districts 

ATTsimple 0.009 0.013*** 0.006** 0.004  -0.001 -0.005 0.000 -0.013 

 (0.013) (0.003) (0.003) (0.006)  (0.007) (0.004) (0.003) (0.013) 
Mean 0.060 0.042 0.063 0.024  0.086 0.036 0.056 0.016 

Observations 1,338  1,342  1,344  1,337   5,627  5,658  5,659  5,608  
Standard errors clustered at the school district level in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
 
Note: Outcome measures include percent of students with any in-school suspension (In-School Susp Rate), percent of students 
with single (Single Out-of-School Susp Rate) or multiple (Mult. Out-of-School Susp Rate) out of school suspensions, and percent 
of students with any arrests or referrals to law enforcement (Arrest or Referral Rate). Racial composition defined by pre-
treatment percentage of student body at the district level. A district with a subgroup racial majority contains a student body where 
greater than 50% of students belong to that subgroup. All outcomes are measured at the school level, and all specifications are 
weighted by student enrollment at the school level. 
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Table 1.13 Effect of COPS Hiring Grants Treatment on District Level Observables 

 (1) (2) (3) (4) (5) (6) (7) (8) 
 Percent 

White 
Percent 
Black 

Percent 
Hispanic 

Percent 
FRPL 

Percent 
SPED 

Percent 
ELL 

Teacher: 
Student 
Ratio 

Guidance 
Counselor: 

Student 
Ratio 

ATT 0.006 -0.003 0.003 0.012 0.002 -0.014 -0.391* -36.226 
 (0.005) (0.002) (0.004) (0.008) (0.001) (0.013) (0.213) (23.001) 
Mean 0.645 0.095 0.179 0.416 0.141 0.064 16.080 552.975 
Observations 3,344 3,344 3,344 3,344 3,330 3,291 3,316 3,154 

Standard errors clustered at the school district level in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
 
Note: All outcomes are measured at the district level, and all specifications are weighted by student enrollment at the district 
level. 
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Figure 1.9 COPS Grant Applicants by Hispanic and Black School District Composition 

 
 
Note: This map plots the latitude and longitude of police agencies that applied for COPS Hiring Program grants for school-based 
policing in the 2014-2017 grant cycles by their school district racial composition. Yellow triangles represent agencies that reside 
within a school district with a majority Hispanic students, while green circles represent agencies that reside within a school 
district with a majority Black students. Geographic data is sourced from the Bureau of Justice Statistics and the NCES Common 
Core of Data.  
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Table 1.14 School District Summary Statistics by Hispanic and Black School District Composition 

        

 All School Districts  
Majority Hispanic 

Districts Majority Black Districts 
 Mean/sd Mean/sd Mean/sd 

Student : Guidance Counselor Ratio 554.67 833.84 456.29 
 (461.40) (988.19) (202.41) 

Student : Teacher Ratio  16.12 20.63 15.27 
 (3.96) (4.77) (2.41) 

Number of Schools in District  21.99 50.40 33.61 
 (62.24) (135.81) (59.13) 

Percent Urban Districts 0.56 0.58 0.66 
 (0.50) (0.50) (0.48) 

Observations  1,081  127  64  
Percent White 0.62 0.15 0.17 

 (0.29) (0.14) (0.12) 
Percent Black 0.11 0.05 0.71 

 (0.18) (0.07) (0.13) 
Percent Hispanic  0.19 0.76 0.08 

 (0.24) (0.16) (0.08) 
Percent Male 0.52 0.51 0.51 

 (0.01) (0.01) (0.01) 
Percent Female 0.49 0.49 0.49 

 (0.01) (0.01) (0.01) 
Percent Special Education  0.14 0.11 0.14 

 (0.07) (0.03) (0.04) 
Percent English Language Learner 0.07 0.26 0.04 

 (0.10) (0.15) (0.05) 
Observations 1,206  142  67  
Number of SROs Requested 1.68 2.19 2.53 

 (1.62) (2.39) (2.92) 
Number of Full Time Sworn Officers 53.14 66.46 102.11 

 (119.85) (111.73) (241.92) 
Observations 1,143  124  62  
Percent Free or Reduced Price Lunch 0.43 0.49 0.74 

 (0.23) (0.28) (0.14) 
In-School Suspension Percent 0.06 0.06 0.10 

 (0.06) (0.07) (0.09) 
Multiple Out-of-School Suspension Percent  0.03 0.04 0.06 

 (0.03) (0.05) (0.06) 
Single Out-of-School Suspension Percent  0.04 0.06 0.07 

 (0.03) (0.05) (0.05) 
Observations 834  85  37  
Number of SROs Per 1000 Students 0.50 0.28 0.44 

 (1.10) (0.39) (0.33) 
Percent White FTS Officers 0.82 0.55 0.59 

 (0.23) (0.30) (0.29) 
Percent Black FTS Officers 0.06 0.03 0.28 

 (0.11) (0.03) (0.25) 
Percent Hispanic FTS Officers 0.08 0.33 0.05 

 (0.16) (0.29) (0.05) 
Percent Male FTS Officers 0.89 0.86 0.81 

 (0.14) (0.20) (0.26) 
Observations 168  22  13  

Note: School District level summary statistics data sourced from the NCES Common Core of Data 2014-2017 enrollment reports and the 2011 Civil Rights Data Collection. Police 
Agency level summary statistics data sourced from the Bureau of Justice Statistics Law Enforcement Management and Administrative Statistics 2016 survey. “FTS” stands for 
Full-Time Sworn. 
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Table 1.15 Simple aggregation of Callaway and Sant’Anna estimates of COPS Hiring Grants on student discipline 
using never treated and later treated schools as controls, by Application Text Sentiment 

                

 (1) (2) (3)  (1) (2) (3) 

  

In-School 
Susp Rate 

Mult. Out-
of-School 
Susp Rate 

Single Out-
of-School 
Susp Rate   

In-School 
Susp Rate 

Mult. Out-
of-School 
Susp Rate 

Single Out-
of-School 
Susp Rate 

  

PANEL 1: APPLICATIONS WITH 
POSITIVE SENTIMENT 

  

PANEL 2: APPLICATIONS WITH 
NEGATIVE SENTIMENT 

  Panel 1a: White Students  Panel 2a: White Students 
ATTsimple 0.002 0.001 0.002  0.002 0.001 -0.001 

 (0.004) (0.002) (0.003)  (0.003) (0.001) (0.001) 
Mean 0.036 0.016 0.026  0.039 0.022 0.034 
Observations 23,604  23,625  23,626   11,839  11,854  11,857  
  Panel 1b: Black Students  Panel 2b: Black Students 
ATTsimple -0.005 0.000 -0.003  0.001 -0.020** -0.007 

 (0.010) (0.005) (0.008)  (0.009) (0.010) (0.005) 
Mean 0.076 0.040 0.056  0.079 0.047 0.062 
Observations 22,274  22,344  22,352   10,719  10,726  10,741  
  Panel 1c: Hispanic Students   Panel 2c: Hispanic Students  
ATTsimple 0.002 0.002 0.000  0.005 0.005* 0.004** 

 (0.005) (0.001) (0.002)  (0.004) (0.003) (0.002) 
Mean 0.041 0.019 0.029  0.043 0.023 0.033 

Observations 23,609  23,629  23,640    11,810  11,831  11,833  
Standard errors clustered at the school district level in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
 
Note: Outcome measures include percent of students with any in-school suspension (In-School Susp Rate), and percent of 
students with single (Single Out-of-School Susp Rate) or multiple (Mult. Out-of-School Susp Rate) out of school suspensions. 
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Table 1.16 Simple aggregation of Callaway and Sant’Anna estimates of COPS Hiring Grants on student discipline 
using never treated and later treated schools as controls, unweighted estimates 

              

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

  

In-School 
Susp Rate 

Out-of-
School Susp 

Rate 

Mult. Out-
of-School 
Susp Rate 

Single Out-
of-School 
Susp Rate 

Expulsion Rate 
Arrest or 
Referral 

Rate 

  PANEL A: ALL STUDENTS 

ATTsimple 0.000 0.000 0.000 0.000 0.000 -0.008 

 (0.003) (0.003) (0.002) (0.002) (0.000) (0.008) 
Mean 0.043 0.051 0.021 0.031 0.002 0.006 
Observations 40,830  40,857  40,880  40,892  40,592  40,718  
  PANEL B: WHITE STUDENTS  

ATTsimple -0.001 0.000 -0.001 -0.001 0.001** -0.011 

 (0.003) (0.003) (0.002) (0.002) (0.000) (0.010) 
Mean 0.037 0.046 0.018 0.029 0.002 0.006 
Observations 39,967  39,959  40,004  40,004  39,712  39,201  
  PANEL C: BLACK STUDENTS 

ATTsimple 0.000 -0.002 0.000 -0.001 -0.001 -0.012 

 (0.005) (0.005) (0.003) (0.004) (0.001) (0.011) 
Mean 0.077 0.097 0.042 0.057 0.004 0.012 
Observations 37,421  37,410  37,513  37,535  37,312  36,353  
  PANEL D: HISPANIC STUDENTS 

ATTsimple 0.001 0.005* 0.002 0.003* 0.000 -0.009 

 (0.003) (0.002) (0.002) (0.002) (0.001) (0.009) 
Mean 0.042 0.049 0.020 0.031 0.002 0.007 

Observations 40,002  40,002  40,049  40,066  39,771  39,037  
Standard errors clustered at the school district level in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
 
Data Source: Civil Rights Data Collection 2011, 2013, 2015, 2017  
 
Note: Outcome measures include percent of students with any in-school suspension (In-School Susp Rate), percent of students 
with any out-of-school suspension (Out-of-School Susp Rate), percent of students with single or multiple out of school 
suspensions, percent of students expelled (Expulsion Rate), and percent of students either arrested or referred to law enforcement 
(Arrest or Referral Rate). Percentages are calculated at the school level. 
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Table 1.17 Simple aggregation of Callaway and Sant’Anna estimates of COPS Hiring Grants on student discipline 
using never treated and later treated districts as controls, district-level 

              

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

  

In-School 
Susp Rate 

Out-of-
School Susp 

Rate 

Mult. Out-
of-School 
Susp Rate 

Single Out-
of-School 
Susp Rate 

Expulsion Rate 
Arrest or 
Referral 

Rate 

  PANEL A: ALL STUDENTS 

ATTsimple 0.000 0.001 0.000 0.001 0.000 -0.009 

 (0.003) (0.003) (0.002) (0.002) (0.000) (0.008) 
Mean 0.051 0.053 0.021 0.032 0.003 0.006 
Observations 3,342  3,342  3,342  3,342  3,340  3,341  
  PANEL B: WHITE STUDENTS  

ATTsimple 0.002 0.002 0.001 0.001 0.000 -0.007 

 (0.003) (0.003) (0.002) (0.002) (0.000) (0.004) 
Mean 0.045 0.046 0.018 0.030 0.003 0.005 
Observations 3,342  3,340  3,342  3,342  3,340  3,339  
  PANEL C: BLACK STUDENTS 

ATTsimple -0.009 -0.010 -0.009 -0.001 0.000 -0.003 

 (0.007) (0.007) (0.006) (0.004) (0.001) (0.003) 
Mean 0.097 0.103 0.043 0.063 0.005 0.012 
Observations 3,260  3,261  3,262  3,261  3,258  3,257  
  PANEL D: HISPANIC STUDENTS 

ATTsimple 0.004 0.006** 0.003** 0.003 0.000 -0.002 

 (0.003) (0.003) (0.002) (0.002) (0.001) (0.003) 
Mean 0.053 0.055 0.022 0.035 0.003 0.006 

Observations 3,301  3,300  3,301  3,301  3,297  3,298  
Standard errors clustered at the school district level in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
 
Data Source: Civil Rights Data Collection 2011, 2013, 2015, 2017  
 
Note: Percentages are calculated at the district level across all schools within a district. Outcome measures include percent of 
students with any in-school suspension (In-School Susp Rate), percent of students with any out-of-school suspension (Out-of-
School Susp Rate), percent of students with single or multiple out of school suspensions, percent of students expelled (Expulsion 
Rate), and percent of students either arrested or referred to law enforcement (Arrest or Referral Rate). All specifications are 
weighted by student enrollment at the district level.    
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Table 1.18 Simple aggregation of Callaway and Sant’Anna estimates of COPS Hiring Grants on student discipline 
using never treated and later treated schools as controls, elementary schools 

            

  ELEMENTARY SCHOOLS  

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

  

In-School 
Susp Rate 

Out-of-
School Susp 

Rate 

Mult. Out-
of-School 
Susp Rate 

Single Out-
of-School 
Susp Rate 

Expulsion 
Rate 

Arrest or 
Referral 

Rate 

  PANEL A: ALL STUDENTS 
ATTsimple -0.001 0.000 0.000 0.000 0.000 -0.006 

 (0.001) (0.002) (0.001) (0.001) (0.000) (0.005) 
Mean 0.017 0.029 0.012 0.018 0.001 0.002 
Observations 26,511  26,509  26,513  26,516  26,321  26,421  
  PANEL B: WHITE STUDENTS  
ATTsimple 0.001 0.001 0.001 0.000 0.000 -0.003 

 (0.002) (0.002) (0.001) (0.001) (0.000) (0.003) 
Mean 0.016 0.029 0.011 0.018 0.000 0.002 
Observations 25,866  25,862  25,870  25,872  25,682  25,349  
  PANEL C: BLACK STUDENTS 
ATTsimple -0.007 -0.005 -0.005 0.000 0.000 -0.002 

 (0.004) (0.007) (0.005) (0.004) (0.000) (0.002) 
Mean 0.035 0.060 0.025 0.036 0.001 0.004 
Observations 24,334  24,308  24,336  24,338  24,209  23,521  
  PANEL D: HISPANIC STUDENTS 
ATTsimple 0.001 0.003 0.002 0.001 0.000 -0.002 

 (0.001) (0.002) (0.001) (0.001) (0.000) (0.002) 
Mean 0.014 0.024 0.010 0.015 0.001 0.002 

Observations 25,958  25,947  25,961  25,967  25,774  25,271  
Standard errors clustered at the school district level in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
 
Note: Outcome measures include percent of students with any in-school suspension (In-School Susp Rate), percent of students 
with any out-of-school suspension (Out-of-School Susp Rate), percent of students with single or multiple out of school 
suspensions, percent of students with any expulsions (Expulsion Rate), and percent of students with either an arrest or a referral 
to law enforcement (Arrest or Referral Rate). All outcomes are measured at the school level, and all specifications are weighted 
by student enrollment at the school level. 
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Table 1.19 Simple aggregation of Callaway and Sant’Anna estimates of COPS Hiring Grants on student discipline 
using never treated and later treated schools as controls, middle schools 

            

  MIDDLE SCHOOLS  

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

  

In-School 
Susp Rate 

Out-of-
School Susp 

Rate 

Mult. Out-
of-School 
Susp Rate 

Single Out-
of-School 
Susp Rate 

Expulsion 
Rate 

Arrest or 
Referral 

Rate 

  PANEL A: ALL STUDENTS 

ATTsimple -0.002 0.000 -0.003 0.003 0.000 -0.016 

 (0.007) (0.006) (0.005) (0.002) (0.001) (0.015) 
Mean 0.099 0.092 0.040 0.053 0.004 0.012 
Observations 7,278  7,284  7,291  7,297  7,260  7,276  

  PANEL B: WHITE STUDENTS  
ATTsimple 0.005 0.004 0.002 0.002 0.000 -0.007 

 (0.007) (0.004) (0.002) (0.002) (0.001) (0.005) 
Mean 0.084 0.078 0.032 0.047 0.004 0.010 
Observations 7,219  7,210  7,223  7,221  7,184  7,088  
  PANEL C: BLACK STUDENTS 

ATTsimple -0.009 -0.015 -0.025 0.008 0.000 -0.006 

 (0.019) (0.022) (0.020) (0.006) (0.002) (0.007) 
Mean 0.174 0.173 0.081 0.097 0.007 0.023 
Observations 6,718  6,728  6,763  6,777  6,742  6,600  
  PANEL D: HISPANIC STUDENTS 
ATTsimple -0.002 0.006 0.001 0.005 0.000 -0.001 

 (0.009) (0.006) (0.003) (0.003) (0.001) (0.006) 
Mean 0.099 0.093 0.039 0.056 0.004 0.012 

Observations 7,167  7,163  7,174  7,184  7,148  7,010  
Standard errors clustered at the school district level in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
 
Note: Outcome measures include percent of students with any in-school suspension (In-School Susp Rate), percent of students 
with any out-of-school suspension (Out-of-School Susp Rate), percent of students with single or multiple out of school 
suspensions, percent of students with any expulsions (Expulsion Rate), and percent of students with either an arrest or a referral 
to law enforcement (Arrest or Referral Rate). All outcomes are measured at the school level, and all specifications are weighted 
by student enrollment at the school level. 
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Table 1.20 Simple aggregation of Callaway and Sant’Anna estimates of COPS Hiring Grants on student discipline 
using never treated and later treated schools as controls, by race category 

              

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

  

In-School 
Susp Rate 

Out-of-
School Susp 

Rate 

Mult. Out-
of-School 
Susp Rate 

Single Out-
of-School 
Susp Rate 

Expulsion 
Rate 

Arrest or 
Referral Rate 

  PANEL A: ASIAN  

ATTsimple -0.001 0.001 0.001 0.000 0.000 -0.029* 

 (0.001) (0.001) (0.001) (0.001) (0.000) (0.016) 
Mean 0.019 0.021 0.006 0.015 0.001 0.003 
Observations 34,389  34,395  34,403  34,403  34,120  34,138  
  PANEL B: NATIVE AMERICAN   

ATTsimple -0.006 0.004 0.002 0.004 0.000 -0.005 

 (0.009) (0.010) (0.005) (0.006) (0.002) (0.007) 
Mean 0.053 0.066 0.025 0.043 0.003 0.009 
Observations 24,412  24,372  24,444  24,463  24,319  24,185  
  PANEL C: PACIFIC ISLANDER  

ATTsimple 0.004 0.000 -0.007 0.005 0.002 0.000 

 (0.005) (0.009) (0.007) (0.005) (0.001) (0.002) 
Mean 0.034 0.041 0.012 0.030 0.001 0.006 
Observations 14,308  14,297  14,328  14,325  14,320  14,266  
  PANEL D: TWO OR MORE RACES  

ATTsimple 0.006 0.007 0.002 0.004 0.000 -0.024 

 (0.006) (0.005) (0.002) (0.003) (0.001) (0.015) 
Mean 0.055 0.070 0.029 0.044 0.003 0.009 

Observations 34,581  34,533  34,647  34,646  34,365  34,283  
Standard errors clustered at the school district level in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
 
Note: All outcomes are measured at the school level, and all specifications are weighted by student enrollment at the school level. 
Outcome measures include percent of students with any in-school suspension (In-School Susp Rate), percent of students with any 
out-of-school suspension (Out-of-School Susp Rate), percent of students with single or multiple out of school suspensions, 
percent of students with any expulsions (Expulsion Rate), and percent of students with either an arrest or a referral to law 
enforcement (Arrest or Referral Rate). In Panel C, I exclude the state of Hawaii.  
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Table 1.21 School District Summary Statistics by Hispanic and Black District Composition and Funded Status 

          

 Majority Hispanic Districts Majority Black Districts 

 Funded Unfunded Funded Unfunded 
 Mean/sd Mean/sd Mean/sd Mean/sd 

Student : Guidance Counselor Ratio 1203.49 738.68 436.35 461.88 
 (1915.88) (517.78) (175.70) (210.57) 

Student : Teacher Ratio  21.82 20.33 14.60 15.46 
 (4.12) (4.90) (2.69) (2.32) 

Number of Schools in District  68.92 45.63 36.57 32.78 
 (197.03) (115.85) (58.77) (59.80) 

Percent Urban Districts 0.54 0.59 0.79 0.62 
 (0.51) (0.49) (0.43) (0.49) 

Observations  26 101 14 50 
Percent White 0.13 0.16 0.13 0.18 

 (0.08) (0.15) (0.13) (0.11) 
Percent Black 0.05 0.04 0.76 0.70 

 (0.07) (0.07) (0.15) (0.13) 
Percent Hispanic  0.77 0.76 0.09 0.08 

 (0.14) (0.17) (0.08) (0.08) 
Percent Male 0.51 0.51 0.51 0.51 

 (0.01) (0.01) (0.01) (0.01) 
Percent Female 0.49 0.49 0.49 0.49 

 (0.01) (0.01) (0.01) (0.01) 
Percent Special Education  0.11 0.11 0.14 0.14 

 (0.02) (0.04) (0.05) (0.04) 
Percent English Language Learner 0.31 0.25 0.05 0.04 

 (0.14) (0.15) (0.05) (0.05) 
Observations 28 114 14 53 
Number of SROs Requested 2.81 2.03 2.64 2.50 

 (3.21) (2.11) (2.93) (2.95) 
Number of Full Time Sworn Officers 104.50 56.37 95.36 104.08 

 (161.26) (92.94) (169.13) (260.82) 
Observations 26 98 14 48 
Percent Free or Reduced Price Lunch 0.45 0.50 0.80 0.72 

 (0.30) (0.28) (0.11) (0.15) 
In-School Suspension Percent 0.03 0.06 0.12 0.09 

 (0.04) (0.08) (0.11) (0.08) 
Multiple Out-of-School Suspension Percent  0.03 0.04 0.04 0.07 

 (0.02) (0.05) (0.04) (0.07) 
Single Out-of-School Suspension Percent  0.05 0.06 0.06 0.07 

 (0.04) (0.05) (0.05) (0.05) 
Observations 19 66 9 28 
Number of SROs Per 1000 Students 0.34 0.24 0.41 0.45 

 (0.33) (0.42) (0.55) (0.32) 
Percent White FTS Officers 0.58 0.53 0.36 0.63 

 (0.27) (0.33) (0.43) (0.27) 
Percent Black FTS Officers 0.03 0.02 0.58 0.23 

 (0.04) (0.02) (0.37) (0.20) 
Percent Hispanic FTS Officers 0.20 0.41 0.05 0.04 

 (0.15) (0.33) (0.06) (0.06) 
Percent Male FTS Officers 0.78 0.91 0.79 0.82 

 (0.32) (0.06) (0.16) (0.28) 
Observations 8 14 2 11 

Note: School District level summary statistics data sourced from the NCES Common Core of Data 2014-2017 enrollment reports and the 2011 Civil Rights Data Collection. Police Agency level summary statistics 
data sourced from the Bureau of Justice Statistics Law Enforcement Management and Administrative Statistics 2016 survey. “FTS” stands for Full-Time Sworn. 
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Figure 1.10 Stacked Event Study Aggregations for School-Level Discipline Outcomes 

 

Notes: This figure plots the event study aggregations following Deshpande and Li (2019) for students in a treated school. Outcome measures 
include percent of students with any in-school suspension (In-School Susp Rate), percent of students with any out-of-school suspension (Out-of-
School Susp Rate), percent of students with single or multiple out of school suspensions, percent of students expelled (Expulsion Rate), and 
percent of students either arrested or referred to law enforcement (Arrest or Referral Rate). All outcomes are measured at the school level, and all 
specifications are weighted by student enrollment at the school level. 
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Table 1.22 Stacked Difference-in-Differences estimates of COPS Hiring Grants on student discipline using never 
treated schools as controls 

              

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

  

In-School 
Susp Rate 

Out-of-
School Susp 

Rate 

Mult. Out-
of-School 
Susp Rate 

Single Out-
of-School 
Susp Rate 

Expulsion 
Rate 

Arrest or 
Referral Rate 

  PANEL A: ALL STUDENTS 

SBP x Post -0.007 -0.003 -0.004 0.001 0.001 -0.003 

 (0.006) (0.004) (0.003) (0.002) (0.000) (0.004) 
Mean 0.043 0.050 0.021 0.030 0.002 0.006 
Observations 122,424  122,481  122,545  122,563  122,242  122,077  
  PANEL B: WHITE STUDENTS  

SBP x Post -0.008 -0.002 -0.005* 0.002* 0.000 -0.001 

 (0.007) (0.003) (0.003) (0.001) (0.000) (0.001) 
Mean 0.038 0.044 0.017 0.028 0.002 0.005 
Observations 120,989  120,975  121,078  121,080  120,749  120,019  
  PANEL C: BLACK STUDENTS 
SBP x Post -0.019 -0.008 -0.010 0.001 0.002 -0.001 

 (0.013) (0.008) (0.006) (0.006) (0.001) (0.002) 
Mean 0.080 0.097 0.042 0.057 0.004 0.011 
Observations 112,770  112,712  112,948  113,001  112,769  111,853  
  PANEL D: HISPANIC STUDENTS 
SBP x Post 0.002 0.001 0.001 0.000 0.001 0.000 

 (0.007) (0.004) (0.003) (0.002) (0.001) (0.002) 
Mean 0.043 0.049 0.020 0.031 0.002 0.006 

Observations 120,315  120,270  120,400  120,429  120,125  119,337  
Standard errors clustered at the school district level in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
 
Note: Percentages are calculated at the school level, all specifications are weighted by student enrollment at the school level. 
Outcome measures include percent of students with any in-school suspension (In-School Susp Rate), percent of students with any 
out-of-school suspension (Out-of-School Susp Rate), percent of students with single or multiple out of school suspensions, 
percent of students with any expulsions (Expulsion Rate), and percent of students with either an arrest or a referral to law 
enforcement (Arrest or Referral Rate). 
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Table 1.23 Stacked Difference-in-Differences estimates of COPS Hiring Grants on student discipline using never 
treated schools as controls, elementary schools 

            

  ELEMENTARY SCHOOLS  

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

  

In-School 
Susp Rate 

Out-of-
School Susp 

Rate 

Mult. Out-
of-School 
Susp Rate 

Single Out-
of-School 
Susp Rate 

Expulsion 
Rate 

Arrest or 
Referral 

Rate 

  PANEL A: ALL STUDENTS 
SBP x Post -0.001 -0.002 -0.001 -0.001 0.000 -0.003 

 (0.002) (0.003) (0.002) (0.002) (0.000) (0.002) 
Mean 0.018 0.029 0.012 0.018 0.001 0.002 
Observations 78,250  78,241  78,242  78,254  78,065  77,907  
  PANEL B: WHITE STUDENTS  
SBP x Post 0.000 -0.001 -0.001 0.000 0.000 -0.001 

 (0.001) (0.002) (0.001) (0.001) (0.000) (0.001) 
Mean 0.016 0.028 0.011 0.018 0.001 0.002 
Observations 77,048  77,036  77,049  77,057  76,867  76,435  
  PANEL C: BLACK STUDENTS 
SBP x Post -0.010 -0.005 -0.004 -0.001 0.000 -0.001 

 (0.006) (0.008) (0.005) (0.004) (0.000) (0.001) 
Mean 0.038 0.060 0.026 0.036 0.001 0.003 
Observations 71,921  71,827  71,916  71,922  71,809  71,232  
  PANEL D: HISPANIC STUDENTS 
SBP x Post 0.003** 0.001 0.002 0.000 0.000 -0.001 

 (0.001) (0.002) (0.002) (0.001) (0.000) (0.001) 
Mean 0.015 0.025 0.010 0.016 0.001 0.001 

Observations 76,742  76,700  76,734  76,753  76,571  76,094  
Standard errors clustered at the school district level in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
 
Note: Percentages are calculated at the school level, and all specifications are weighted by student enrollment at the school level. 
Outcome measures include percent of students with any in-school suspension (In-School Susp Rate), percent of students with any 
out-of-school suspension (Out-of-School Susp Rate), percent of students with single or multiple out of school suspensions, 
percent of students with any expulsions (Expulsion Rate), and percent of students with either an arrest or a referral to law 
enforcement (Arrest or Referral Rate). 
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Table 1.24 Stacked Difference-in-Differences estimates of COPS Hiring Grants on student discipline using never 
treated schools as controls, middle schools 

            
  MIDDLE SCHOOLS  

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

  

In-School 
Susp Rate 

Out-of-
School Susp 

Rate 

Mult. Out-
of-School 
Susp Rate 

Single Out-
of-School 
Susp Rate 

Expulsion 
Rate 

Arrest or 
Referral Rate 

  PANEL A: ALL STUDENTS 
SBP x Post -0.017 -0.007 -0.012 0.004 0.000 -0.008 

 (0.015) (0.008) (0.008) (0.004) (0.001) (0.007) 
Mean 0.095 0.085 0.036 0.049 0.004 0.010 
Observations 22,775  22,790  22,809  22,811  22,782  22,758  
  PANEL B: WHITE STUDENTS  
SBP x Post -0.018 -0.007 -0.011** 0.004* 0.000 -0.005** 

 (0.013) (0.005) (0.005) (0.002) (0.001) (0.002) 
Mean 0.080 0.071 0.029 0.044 0.004 0.008 
Observations 22,646  22,625  22,654  22,654  22,617  22,474  
  PANEL C: BLACK STUDENTS 
SBP x Post -0.023 -0.008 -0.023 0.010 0.001 -0.004 

 (0.030) (0.017) (0.015) (0.010) (0.003) (0.005) 
Mean 0.171 0.164 0.074 0.093 0.007 0.019 
Observations 21,208  21,226  21,281  21,316  21,290  21,138  
  PANEL D: HISPANIC STUDENTS 
SBP x Post -0.009 -0.003 -0.003 0.001 0.001 -0.001 

 (0.021) (0.010) (0.008) (0.006) (0.001) (0.004) 
Mean 0.095 0.088 0.035 0.054 0.004 0.010 

Observations 22,496  22,470  22,508  22,517  22,493  22,339  
Standard errors clustered at the school district level in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
 
Note: Percentages are calculated at the school level, and all specifications are weighted by student enrollment at the school level. 
Outcome measures include percent of students with any in-school suspension (In-School Susp Rate), percent of students with any 
out-of-school suspension (Out-of-School Susp Rate), percent of students with single or multiple out of school suspensions, 
percent of students with any expulsions (Expulsion Rate), and percent of students with either an arrest or a referral to law 
enforcement (Arrest or Referral Rate). 
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Table 1.25 Stacked Difference-in-Differences estimates of COPS Hiring Grants on student discipline using never 
treated schools as controls, high schools 

            
  HIGH SCHOOLS  

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

  

In-School 
Susp Rate 

Out-of-
School Susp 

Rate 

Mult. Out-
of-School 
Susp Rate 

Single Out-
of-School 
Susp Rate 

Expulsion 
Rate 

Arrest or 
Referral 

Rate 

  PANEL A: ALL STUDENTS 
SBP x Post -0.016 -0.005 -0.007 0.002 0.001* -0.002 

 (0.012) (0.006) (0.005) (0.004) (0.001) (0.005) 
Mean 0.082 0.091 0.037 0.057 0.007 0.016 
Observations 21,212  21,263  21,307  21,311  21,208  21,225  
  PANEL B: WHITE STUDENTS  

SBP x Post -0.016 -0.003 -0.008* 0.005** 0.001 0.001 

 (0.013) (0.005) (0.004) (0.002) (0.001) (0.002) 
Mean 0.070 0.075 0.029 0.049 0.006 0.014 
Observations 21,108  21,127  21,188  21,182  21,078  20,923  
  PANEL C: BLACK STUDENTS 
SBP x Post -0.046* -0.021 -0.020** -0.001 0.004* 0.001 

 (0.024) (0.013) (0.010) (0.009) (0.002) (0.005) 
Mean 0.137 0.157 0.066 0.095 0.009 0.029 
Observations 19,459  19,477  19,569  19,581  19,488  19,301  

  PANEL D: HISPANIC STUDENTS 
SBP x Post -0.001 -0.001 0.001 -0.002 0.001 0.001 

 (0.015) (0.007) (0.006) (0.006) (0.001) (0.004) 
Mean 0.087 0.098 0.039 0.062 0.007 0.018 

Observations 20,894  20,917  20,975  20,976  20,878  20,721  
Standard errors clustered at the school district level in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
 
Note: Percentages are calculated at the school level, and all specifications are weighted by student enrollment at the school level. 
Outcome measures include percent of students with any in-school suspension (In-School Susp Rate), percent of students with any 
out-of-school suspension (Out-of-School Susp Rate), percent of students with single or multiple out of school suspensions, 
percent of students with any expulsions (Expulsion Rate), and percent of students with either an arrest or a referral to law 
enforcement (Arrest or Referral Rate). 
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Table 1.26 Stacked Difference-in-Differences estimates of COPS Hiring Grants on student discipline using never 
treated schools as controls, treatment defined as number of officers requested per 1,000 students 

              

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

  

In-School 
Susp Rate 

Out-of-
School Susp 

Rate 

Mult. Out-
of-School 
Susp Rate 

Single Out-
of-School 
Susp Rate 

Expulsion 
Rate 

Arrest or 
Referral Rate 

  PANEL A: ALL STUDENTS 
SBP x Post -0.555 -0.352* -0.340 -0.013 -0.008 0.001 

 (0.412) (0.208) (0.267) (0.148) (0.040) (0.102) 
Mean 0.043 0.050 0.021 0.030 0.002 0.006 
Observations 122,424  122,481  122,545  122,563  122,242  122,077  
  PANEL B: WHITE STUDENTS  
SBP x Post -1.015* -0.411* -0.580** 0.167 0.051* 0.005 

 (0.577) (0.220) (0.269) (0.130) (0.027) (0.062) 
Mean 0.038 0.044 0.017 0.028 0.002 0.005 
Observations 120,989  120,975  121,078  121,080  120,749  120,019  
  PANEL C: BLACK STUDENTS 
SBP x Post -1.051 -0.787 -0.985** 0.116 0.046 0.069 

 (0.897) (0.589) (0.456) (0.364) (0.113) (0.123) 
Mean 0.080 0.097 0.042 0.057 0.004 0.011 
Observations 112,770  112,712  112,948  113,001  112,769  111,853  
  PANEL D: HISPANIC STUDENTS 
SBP x Post -0.023 0.025 0.080 -0.066 -0.024 0.081 

 (0.392) (0.165) (0.181) (0.111) (0.036) (0.072) 
Mean 0.043 0.049 0.020 0.031 0.002 0.006 

Observations 120,315  120,270  120,400  120,429  120,125  119,337  
Standard errors clustered at the school district level in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
 
Note: Percentages are calculated at the school level, and all specifications are weighted by student enrollment at the school level. 
Outcome measures include percent of students with any in-school suspension (In-School Susp Rate), percent of students with any 
out-of-school suspension (Out-of-School Susp Rate), percent of students with single or multiple out of school suspensions, 
percent of students with any expulsions (Expulsion Rate), and percent of students with either an arrest or a referral to law 
enforcement (Arrest or Referral Rate). In the above specification, treatment is defined as 0 for agencies who received no funding, 
and as the number of officers requested per 1,000 students for agencies who received funding. 
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CHAPTER 2 
 

2 Examining the Effects of Tennessee’s Third-grade Retention Policy on Student Achievement, Discipline, 
and Attendance 

 
Dr. Susan Kemper Patrick and Kaitlyn Elgart17 

 
 

 

Many schools choose to retain students in the early elementary grades who do not demonstrate adequate 

academic progress and are deemed unprepared to enter the next grade. National estimates suggest that between five 

and ten percent of American students are retained in either Kindergarten or first grade (Child Trends, 2015; 

Frederick & Hauser, 2008; Warren et al., 2014). Since retaining students requires paying for an additional year of 

schooling, retention is considered one of the most expensive educational interventions. West (2012) estimated that 

the annual cost of grade retention in the U.S. exceeds $12 billion per year.  

Retention has been used as an academic intervention throughout the United States since at least the early 

twentieth century, although retention decisions have traditionally been left up to school personnel (Jackson, 1975). 

While retention decisions are often left to the discretion of teachers or principals, some districts and states have 

adopted ‘retention policies’, which often mandate the retention of elementary students who do not demonstrate 

reading proficiency alongside targeted interventions for students. As of 2020, at least 17 states had adopted retention 

policies targeting third-grade students who are not proficient in reading (Education Commission of the States, 2020), 

with at least ten states passing retention legislation within the past decade (Workman, 2014). Third grade has often 

been a target year for statewide policies on retention and other literacy interventions because it has been identified as 

a critical age for building a solid foundation in literacy, and it is often the first grade in which students are tested 

using a statewide standardized assessment (Cummings et al., 2021; Annie E. Casey Foundation, 2010; Council of 

Chief State School Officers, 2019). This renewed policy focus surrounding third-grade literacy and retention 

suggests that these retention policies may influence increasing numbers of elementary students.  

Research and policy debate around grade retention is contentious, with inconclusive evidence about the short 

and long-term effects of retention (Allen et al., 2009; Jimerson, 2001; Lorence, 2006; Valbuena et al., 2021). A main 

criticism of past retention research surrounds the design of the studies, with many scholars suggesting that retention 

research has traditionally compared the outcomes of retained students to inappropriate or misleading comparison 

groups (Hong & Raudenbush, 2005; Jackson, 1975; Jimerson, 2001; Lorence, 2006). More recent analyses of 

retention introduced more advanced quantitative methods to ameliorate this comparison group problem (e.g., 

Martorell & Mariano, 2018; Schwerdt et al., 2017). In particular, researchers have leveraged the fact that many high-

profile retention policies, such as those in Florida and Chicago, required retention decisions to be based on 

 
17 This project was completed in partnership with the Tennessee State Board of Education (TSBE), with funding provided by Tennessee SCORE. 
The data was provided by the Tennessee Education Research Alliance (TERA), a partnership between the Tennessee Department of Education 
and Vanderbilt University. We particularly thank Amy Owen and Erika Leicht at TSBE as well as Erin O’Hara, Jessica Holter, and Laura Booker 
at TERA for their valuable feedback and support throughout the project. 
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proficiency cut-offs on standardized tests. 

While prior descriptive research has found negative associations between retention and student outcomes, 

some more recent studies indicate that retention policies, which include both retention directives and academic 

interventions for targeted students, may have more positive effects than previous studies have shown (Greene & 

Winters, 2007, 2009; Jacob & Lefgren, 2004; McCombs et al., 2009; Roderick & Nagaoka, 2005; Winters & 

Greene, 2012). Many of these policies, including those in Florida, Chicago, and New York, mandate robust literacy 

interventions in addition to retention, including summer school, reading remediation, or other supplemental 

resources for students who fell below a certain reading proficiency cut-point. These analyses typically estimated the 

effects of retention policies using a regression discontinuity design, thus highlighting the policy effect only for those 

students scoring slightly below the proficiency cutoff, and typically cannot disentangle the effects of the retention 

policy from these other academic interventions partnered with mandated retention (Valbuena et al., 2021). 

Furthermore, the policies most studied in the prior literature left limited discretion to district-level or school-level 

decision-makers. Given that many states do not employ such strict retention policies, and many students targeted by 

these policies are not those with borderline scores right below the proficiency cutoff, it is important to understand 

the effects of retention policies in more generalizable policy contexts as well as for a larger subset of students.  

This paper examines retention patterns and student outcomes in Tennessee, where legislation passed in 2011 

requiring that third-grade students demonstrate reading proficiency before being promoted to fourth grade. 

Tennessee’s 2011 retention law, which provided exemptions for students participating in research-based 

interventions and students with an Individualized Education Program (IEP), gave significant discretion to schools 

and districts to determine how to best implement the policy and decide which types of research-based interventions 

can serve students at risk of retention. As a result, the context surrounding Tennessee’s retention policy varied 

significantly from the stricter policies frequently studied in most prior analyses on retention. In this paper, we 

leveraged a difference-in-differences approach to estimate the effect of the retention policy on achievement, 

attendance, and disciplinary outcomes for students targeted by the law (i.e., third-grade students who are not 

demonstrating proficiency in reading). While other papers studying retention policies often use a regression 

discontinuity approach to estimate the “local” effects of retention policy on marginal students (i.e., students right 

below the proficiency score cut-off), we employ a difference-in-differences strategy to examine the “global” effects 

of this policy change on a broader subset of Tennessee students. Our estimates therefore reflect the policy effect for 

not only the marginal student, but also the lowest performing students, a group that has not been previously studied 

in this context. We also explore heterogenous effects of the retention policy by students’ demographic background 

and schooling history. Our analysis indicates that the 2011 Tennessee retention law had small but lasting positive 

effects on the reading achievement and disciplinary outcomes of students targeted by the law, and did not deter 

students from attending school in later grades. Further, we find evidence of heterogeneous effects for certain student 

subgroups. 
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Elementary school retention rates are typically highest in Kindergarten and first grade, and estimated 

retention rates in later elementary grades have remained low even after the passage of numerous state laws targeting 

retention in third grade (Aud et al., 2013; Child Trends, 2015; Warren et al., 2014). Numerous meta-analyses, 

systematic reviews, and empirical studies have been published on the effects of retention (Allen et al. 2009; Holmes 

1989; Holmes & Matthews, 1984; Jackson, 1975; Jimerson, 2001; Lorence, 2006; Valbuena et al., 2021). Taken 

together, the results are fairly inconsistent about whether retention has positive, negative, or no effects on the 

academic, socio-emotional, or behavioral outcomes of retained students. These inconsistencies are likely due to 

differences across time and across schools, districts, or states in how retention policies have been enacted as well as 

methodological differences in how research studies measured the effects of retention or retention policies. Some 

descriptive studies that estimate the naïve differences in outcomes between students who have experienced retention 

and those who have not typically conclude that retention has largely negative effects on students (Holmes, 1989; 

Holmes & Matthews, 1984) or that there is insufficient evidence that retention improved outcomes for students 

(Jackson, 1975; Jimerson, 2001). More recent observational studies have also found negative associations between 

retention and various outcomes (e.g., Andrew, 2014; Giano et al., 2021; Hong & Raudenbush, 2005; Hong & Yu, 

2008; Hughes et al., 2018). 

 
2.2.1 Retention Policy  
 

Most recent research, including this study, has focused on estimating the effects of retention policies rather 

than retention itself. Despite prior literature that has shown largely negative impacts of grade retention, in the past 

two decades an increasing number of districts and states have implemented policies mandating retention or other 

interventions in certain grades, typically based on students’ standardized reading assessment scores. These policies, 

in which retention is often paired with other mandates targeting reading instruction, literacy diagnostic screening, 

and academic interventions, are part of broader legislative efforts to improve early literacy (Education Commission 

of the States, 2020; Council of Chief City School Officers, 2019). These state policies sometimes exempt students 

from retention based on participation in certain interventions (e.g., summer school) or exempt English language 

learners and students with disabilities from these mandates. Quasi-experimental research estimating the effects of 

these newer retention policies often rely on regression discontinuity designs in which researchers compare students 

on either side of a proficiency cut-off (i.e., similarly performing students, only some of whom are targeted by the 

retention policy) while other studies leverage differences across time before and after the policy change (Greene & 

Winters, 2007, 2009; Hwang & Koedel, 2022; Jacob & Lefgren, 2004; Roderick & Nagaoka, 2005; Slungaard 

Mumma & Winters, 2023; Winters & Greene, 2012). These studies have historically focused on retention policies in 

a few districts and states, including Chicago, Florida, and New York City, although a few recent studies have 

expanded the scope of this research to more states (e.g., Hwang & Koedel, 2022; Slungaard Mumma & Winters, 

2023; Cummings et al., 2021).  

2.2 Prior Research on Retention and Retention Policies 
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Most of these retention policies mandate both retention and additional academic interventions, such as 

summer school or supplemental literacy instruction during the retained year, based on whether students score below 

a proficiency cut-off on standardized reading assessments. Florida’s third-grade retention policy is frequently cited 

in research and media because it represented one of the first and farthest reaching mandatory retention programs 

(Cummings et al., 2021). Starting in 2002, Florida mandated the retention of students who did not perform at a 

proficient level on the state’s third-grade reading assessment, and third grade retention rates increased to 14% in the 

first year of implementation (from 3% the year before). Florida’s retention law also mandated that retained students 

should attend summer reading camp, be assigned to a “high performing teacher,” and receive an additional 90 

minutes of reading instruction during their retained year. Analyses of Florida’s third-grade retention policy have 

found that retained students have slightly better (but not significantly different) achievement outcomes one year after 

being retained (Greene & Winters, 2007, 2009), and long-run analyses found that positive achievement effects 

persisted through middle school (Schwerdt et al., 2015; Winters & Greene, 2012). Özek (2015) found that Florida’s 

retention policy increased the likelihood of disciplinary incidents and suspensions in the first two years after 

retention, but that these differences attenuated over time.  

Chicago Public Schools were one of the nation’s first large districts that tied retention policy decisions 

directly to standardized test scores for 3rd, 6th, and 8th grade students. To study the impact of this policy, Jacob and 

Lefgren (2004) used a regression discontinuity approach estimating the net effect of attending both summer school 

and being retained in the subsequent year and found that “summer school and grade retention increased student 

achievement roughly 20 percent of a year's worth of learning”. To isolate the effects of this policy, Roderick and 

Nagaoka (2005) limited their analysis only to students who originally qualified for summer school to isolate the 

effect of being retained an additional year. Their analysis found very small positive effects on reading growth after 

the first year that disappeared by the second year, and the authors concluded, “retention did not proffer any 

academic benefits to third graders who were retained nor did it have any substantial negative effect on their reading 

achievement”. Taken together, this research on the retention policy implemented in Chicago indicates that for 

marginal students at risk of being retained, grade retention does not offer as much academic benefit in the long-run 

as targeted academic intervention, such as summer school. 

In recent years, state-level policies regarding retention have expanded alongside research on the impacts of 

these policies on student outcomes. Researchers in Michigan have found that implementation of a third-grade 

retention policy improved student performance in high-stakes reading testing in elementary grades (Westall & 

Cummings, 2023). In 2014, Mississippi enacted the Literacy-Based Promotion Act, which required third-graders to 

be proficient in reading before being promoted to the fourth grade (Burk, 2020). As a result, standardized test scores 

on national assessments improved across the state for students impacted by this policy change (Burk, 2020; 

Slungaard Mumma & Winter, 2023). Additionally, there is no evidence that students impacted by this policy were 

deterred from attending school in later grades, or more likely to receive a special education designation in later 

grades (Slungaard Mumma & Winter, 2023). Research on a retention policy in Indiana finds that students targeted 

by the policy benefit from gains in academic achievement, while finding no sustained adverse impacts on attendance 

or disciplinary outcomes (Hwang & Koedel, 2022). In New York City, researchers further find that elementary 



 58 

school students impacted by retention requirements do not reduce attendance behavior and do not increase 

disciplinary incidence (Martorell & Mariano, 2018). These policies all couple retention mandates with additional 

academic interventions provided to at-risk students, thus we can interpret the results as an overall policy effect rather 

than the direct effect of retention. 

 
2.2.2 Heterogeneous Effects 
 

Descriptive studies of retention in the early grades consistently find that retention disproportionately 

impacts certain students. Students who are younger for their grade cohort are more likely to experience retention 

(Valbuena et al., 2021), boys are more likely to be retained than girls (Aud et al., 2013; Corman, 2003; Hong & Yu, 

2007; Lorence & Dworkin, 2006), and retention rates are higher for students from low-income families (Aud et al., 

2013; Child Trends, 2015; Corman, 2003; Frederick & Hauser, 2008; Lorence & Dworkin, 2006). Some studies find 

that Black and Hispanic students are more likely to be retained than their White peers, even when accounting for 

measures of academic achievement (Aud et al., 2013; Child Trends, 2015; Greene & Winters, 2009; Hong & Yu, 

2007; Lorence & Dworkin, 2006; Warren et al., 2014). Time series estimates suggest that some of these gender, 

racial, and socioeconomic gaps in retention rates have been narrowing over the last decade (Brey et al., 2019; 

Warren et al., 2014).  

Only a handful of studies have considered whether retention policies have heterogenous effects across 

student subgroups. Quasi-experimental research on the achievement effects of third grade retention policies in 

Florida and Indiana found little evidence of meaningful heterogeneity by race/ethnicity or gender (Hwang & Koedel, 

2022; Schwerdt et al., 2017; Winters & Greene, 2012), although analyses on disciplinary outcomes find that 

increased disciplinary incidents are concentrated among male students and students from low-income families 

(Özek, 2015). A recent analysis of Louisiana’s third grade retention policy found that positive effects on subsequent 

reading achievement were driven by Black and Hispanic students (Slungaard Mumma & Winters, 2023). Further 

research is needed to understand whether retention policies have heterogenous effects across student subgroups, and 

whether heterogeneity may depend on the specific policy or context. Additionally, these studies are limited by their 

reliance on regression discontinuity approaches, thus estimating the heterogeneous effects only for marginal students 

at risk of being targeted by retention policies. Further research is needed to disentangle the global effect of retention 

policy implementation for student subgroups. 

 
 
 

This study examined the 2011 third-grade retention policy in Tennessee, which has not been previously 

studied in analyses of state-level retention policies. As of 2009-10, approximately 4% of Tennessee’s Kindergarten 

students were retained, 3% of first-grade students, 1% of second-grade students, and 0.6% of third-grade students. 

At this time, Tennessee’s retention rates were slightly lower than reported national averages for early elementary 

grades (Aud et al., 2013; Warren & Saliba, 2012). In 2011, the Tennessee legislature passed Public Chapter 351 

requiring that “a student in the third grade shall not be promoted to the next grade level unless the student has shown 

2.3 Context of the Study  
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a basic understanding of curriculum and ability to perform the skills required in the subject of reading as 

demonstrated by the student's grades or standardized test results.” The law went into effect in the 2011-2012 

academic year. This policy exempted students who participated in a district-approved, research-based literacy 

intervention and students with disabilities served by individualized education plans (Tennessee Code Annotated § 

49-6-3115(a)). Unlike prior retention policies (i.e., Florida, Chicago), which mandated a combination of retention 

and academic interventions for targeted students, Tennessee’s policy allowed for students to either be retained or to 

participate in an academic intervention in lieu of retention. The legislation gave considerable autonomy to local 

districts to determine which students who qualified should be retained or receive an academic intervention, and to 

decide which research-based interventions to provide for their students in lieu of retention. Based on guidance from 

the Tennessee State Board of Education, local school districts were authorized to create their own guidelines on how 

to make these decisions. Given relatively low passing rates of third-grade standardized reading exams across the 

years before and after this policy change as displayed in Appendix Figure 2.7, this policy targeted a majority of 

Tennessee third-grade students, a much larger subset of students than other state-level retention policies have 

historically impacted. This policy was subsequently updated in 2021, however this analysis focuses only on the 2011 

retention policy. 

The current study focuses on Tennessee students entering third grade for the first time in the 2009-10 to 

2013-14 academic years. During this time, the state of Tennessee served approximately 900,000 students in 

Kindergarten through 12th grade within its public school system, with approximately 70,000 students per grade 

cohort. We use student-level statewide administrative data to examine the effect of the third-grade retention law 

change on subsequent student outcomes for students targeted by the law. We specifically examined the retention 

law’s influence on the subsequent achievement, attendance, and disciplinary outcomes of third-grade students 

targeted by the law (which we define based on their third-grade reading proficiency). We also explored whether 

these effects vary across student demographic subgroups and prior history with retention. 

 
 
 

This study uses student-level data in the state of Tennessee for school years 2006-2019 provided by the 

Tennessee Education Research Alliance (TERA), a research partnership between Vanderbilt University and the 

Tennessee Department of Education. Our analysis focused specifically on Tennessee students who were in third 

grade during the academic years immediately preceding and following the passage of the legislation. Because of the 

longitudinal nature of the data, we can follow these five cohorts of students as they continue through their academic 

careers in Tennessee schools. The analytic sample included all Tennessee students who entered third grade in 

academic years 2009-10 through 2013-14 who received a test score for their third-grade reading standardized 

assessment (N=350,642 students). Because we use reading assessment data to identify students targeted by the law, 

third-grade students without a score are excluded (N=32,876 students, or 9% of all third graders in these five 

cohorts). Certain student subgroups (notably, English language learners and students with documented disabilities) 

are more likely to be missing a third-grade test score, thus any heterogeneous effects for those subgroups should be 

2.4 Data and Methods 
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interpreted with caution. Table 2.1 includes descriptive statistics for the analytic sample, which consists of 

Tennessee students that are 48% female, 65% White, and 60% economically disadvantaged. 

 
2.4.1 Measures  
 
2.4.1.1 Student-Level Characteristics 
 

We used student-level characteristics as covariates in certain analytic models and to separate students into 

subgroups to analyze heterogenous effects. Because several of these characteristics can change over time (i.e., 

Economically Disadvantaged status and English Learner Status), all student characteristics included in the models 

are measured as of a student’s first year in third grade. Table 2.1 reports the sample averages of these characteristics 

pooled across years. 

 
2.4.1.2 Outcome Measures  
 

There are three primary outcome measures in this analysis: annual attendance rate, disciplinary record, and 

reading achievement. We observed each outcome annually for fourth through eighth grade. The annual attendance 

rate captured the percent of school days that a student was recorded as in attendance during a given academic year. 

The average annual attendance rate for the analytic sample was 95.3% (sd=5.5), with slight variation across grades. 

The measure of discipline used in this analysis indicated whether a student has any suspensions (in-school or out-of-

school) within an academic year. This discipline measure excluded expulsions or any minor infractions that are not 

formally recorded. In elementary grades, students are less likely to receive disciplinary infractions than in middle 

school grades. In our sample, 6% of fourth-grade students had at least one suspension, as compared to 16% of 

eighth-grade students. 

Finally, we used state-administered standardized exams in English language arts to identify reading 

proficiency level and reading achievement as measured by scale scores. Prior to the 2015-16 academic year, 

Tennessee administered the Tennessee Comprehensive Assessment Program (TCAP) annually to students in third 

through eighth grade. After the 2015-16 school year, Tennessee transitioned to a new testing regime, TNReady. Due 

to state-wide system complications, there was no testing in the 2015-16 school year and thus we have no 

achievement outcome measures in that school year. While the two testing regimes used similar proficiency levels for 

scoring (i.e., which students were scoring at or above proficient in English language arts), the scale scores varied 

significantly across grades and across testing regimes. For this reason, we standardized the scores within grade-year 

such that the average score for each grade-year test administration is 0 with a standard deviation of 1.  

In all specifications, we compare student outcomes within a particular grade. Some prior literature on 

retention policies has compared students across grades to account for changes in student-grade composition induced 

by increases in retention of students which could impact comparison groups within-grade (Greene & Winters, 

2007b; Valbuena et al., 2021b). However, in the policy context in Tennessee, retention rates remain consistently low 

before and after the policy change which allows us to avoid any complications in comparison groups that could be 
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induced by an increase in student retention. Further, the Tennessee standardized tests used in these years assessed 

grade-specific standards and scoring is not comparable across grades, which makes comparisons of achievement 

outcomes across grade levels difficult to interpret. 

 
2.4.1.3 Retention Measures  
 

Because student-level retention decisions are not directly measured by Tennessee’s administrative data 

system, we created a retention measure using annual student enrollment records to study descriptive patterns in 

grade retention. The enrollment records included a minimum and maximum grade for each student in each school 

year, and we identified a student as retained if their enrollment records indicated that they spent two full consecutive 

academic years in the same grade. This is a conservative measure of retention because it does not include any 

students who may have switched grades over the course of the academic year or students who were promoted mid-

year.  

Table 2.2 shows K-2 and third-grade retention rates for the five cohorts of third-grade students included in 

this analysis. Overall, 10.5% of third graders had been retained before entering third grade and 0.9% were retained 

in third grade. As in prior research, retention rates prior to third grade vary by gender, economic disadvantage, and 

disability status, although differences across subgroups shrink for third-grade retention rates. Notably, students 

scoring below proficient on the third-grade reading assessment are more than three times as likely to have been 

retained before third grade than students who scored at or above proficient, but only 1.4% of students scoring below 

proficient are retained in third grade.  

Figure 2.1 illustrates third-grade retention rates by proficiency status across years. Across all years of the 

study, students at or above proficient on the third-grade reading assessment are almost never retained in third grade. 

Among students scoring below proficient, statewide retention rates in third grade remain below 2% consistently, 

even after the passage of the 2011 retention policy. As noted in Section III, the retention law gives districts the 

autonomy to determine research-based interventions that can be offered in lieu of retention, thus we can infer that in 

lieu of an increase in retention practices in the wake of this retention law passage, it is more likely that these 

students experienced increased exposure to targeted academic interventions. We further explored variation across 

schools and districts in third-grade retention rates, and Figure 2.2 includes a histogram of school-level retention rates 

for third-grade students scoring below proficient on their third-grade reading assessment for the school years 

immediately preceding and following the third-grade retention law change. Notably, the majority of schools in 

Tennessee did not retain any third-graders scoring below proficient, but retention rates and practices appear to vary 

considerably at the school level. 

 

2.4.2 Analytic Approach  
 

To evaluate the policy effect of Tennessee’s 2011 third-grade retention law, we used a difference-in-

differences approach to estimate an overall effect on the students targeted by the law (which we define as third-
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grade students who are performing below grade-level reading proficiency according to their third-grade standardized 

assessment). The third-grade retention law specifically targeted students who are not demonstrating proficiency in 

reading, thus a below-proficient third-grade reading score could trigger students’ retention or inclusion in “research-

based interventions” as determined by schools and districts. As such, this model compared outcomes for third-grade 

students who scored below the proficiency cut-off on the Tennessee third-grade standardized reading assessment to 

those students who scored at or above proficient in the periods right before and after the law was implemented. We 

estimated the effect of the third-grade retention law with pooled cross-sectional data using the following empirical 

specification:  

𝑦!" = 𝛽5 + 𝛽6𝑁𝑜𝑡𝑃𝑟𝑜𝑓! + 𝛽7𝑌𝑒𝑎𝑟" + 𝛽8𝑃𝑜𝑙𝑖𝑐𝑦𝐸𝑓𝑓𝑒𝑐𝑡! + 𝛽9𝑋! + 𝜃# + 𝜖 

where 𝑦!" is the outcome of interest for student i at time t (i.e., annual attendance rate, disciplinary record, or 

standardized achievement score for a given grade), 𝑁𝑜𝑡𝑃𝑟𝑜𝑓! is equal to 1 if student i scored below proficient on 

their third-grade reading assessment and 0 if student i scored at or above proficient, 𝑌𝑒𝑎𝑟" represents year fixed 

effects, and 𝑃𝑜𝑙𝑖𝑐𝑦𝐸𝑓𝑓𝑒𝑐𝑡! is equal to 1 if a student was in third grade after the policy went into effect and scored 

below proficient on their third grade reading assessments. 𝑋! is a vector of student-level covariates as measured 

during the students’ first year in third grade, and 𝜃# represent school-level fixed effects.18 When estimating the effect 

on the likelihood of having a disciplinary record, we used linear probability models. The coefficient of interest, β3, 

captures the effect of the third-grade law change on third-grade students targeted by the policy.  

We estimated three specifications: a base model excluding any student covariates or school fixed effects, a 

model including student-level covariates, and our preferred specification which includes a vector of student-level 

covariates as well as school-level fixed effects to account for variation in implementation of the third-grade retention 

policies by student demographics and across schools. Given that districts could also set retention policies, we 

performed a robustness check using district-level fixed effects and found substantively similar results. To evaluate 

heterogeneous effects, we used the same models described above while splitting the sample into subgroups based on 

certain student characteristics (i.e., retention history, race/ethnicity, gender, economic status, disability status). In all 

models, standard errors are clustered at the school level. The primary analysis included five cohorts of students who 

entered third grade between 2009-2010 and 2013-2014. 

This difference-in-difference approach allows us to study the policy effect of these widely-adopted third-

grade retention policies on an under-researched group of students, given that prior literature often focuses on the 

local effect for students who marginally fail their exams (Valbuena et al., 2021). The estimates from our model 

measure the global policy effect for all students targeted by the law, and in particular this model allows us to include 

the lowest-performing subgroup of students in our estimate, a group that is most likely to be impacted by retention 

or intervention but has not previously been studied in recent retention literature. Further, due to the nature of the 

2011 Tennessee retention policy, retention rates for third grade students did not increase dramatically in the years 

 
18 We assign schools to students based on their enrollment in their first year in third grade. We first restrict the enrollment file to student-by-year-
by-school spells in which students are enrolled for at least 20 instructional days and then assign each student to the school with the last enrollment 
spell for third grade. We anticipated that schools were making decisions about retention or interventions in lieu of retention at the end of third 
grade.  
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following implementation, and those students that did experience an increase in retention were those scoring on the 

lowest end of the achievement distribution, limiting the ability to estimate a discontinuity in retention rates at the 

proficiency threshold in this context as demonstrated in Appendix Figure 2.8. The key identifying assumption 

underlying the difference-in-difference approach is that in the absence of the retention policy implementation, 

outcome trends for the targeted group (i.e., students scoring below proficient on their third-grade assessment) would 

have developed similarly to the trends of similarly performing students who entered third grade before the law 

change, and in parallel to the trends of students not targeted by the law (i.e., students scoring proficient or higher on 

their third-grade assessment). We present Appendix Figures 2.4-2.6 which highlight the time trends in outcomes by 

third-grade cohort year and illustrate that our outcomes of interest adhere to the necessary parallel trends 

assumption.  

There are important limitations of this methodological approach. First, while we opt to identify the 

treatment group based on third-grade test scores, the retention law indicated that third-grade students should not be 

promoted unless they have “shown a basic understanding of curriculum and ability to perform the skills required in 

the subject of reading as demonstrated by the student's grades or standardized test results.” Given that we cannot 

observe grades in this analysis, it is possible that districts or schools decided to promote students who scored below 

proficient on their standardized reading assessment because of their classroom grades without offering a research-

based intervention. However, this source of bias would cause attenuation in our results, and work against us finding 

a statistically significant result. Further, assigning treatment in our analytic model based on standardized test scores 

rather than a teacher-determined grading scheme eliminates any teacher or school-level impact on manipulating the 

treatment group through grade inflation. We include robustness tables that limit the sample to students scoring 

within the middle of the distribution of test scores to observe the policy effect for an academically similar group of 

students who are more likely to be targeted by similar teaching and grading strategies throughout the school year 

and find that our analyses remain robust to this subgroup analysis. Further, we may be concerned that teachers are 

able to adjust teaching strategy over time to better target struggling students that could be impacted by this policy 

change, thus changing the average treatment effect for students in subsequent years of policy implementation. We 

include a robustness table limiting the sample to observing the first cohort of students targeted by this policy change, 

and find that our results are robust to this analysis.  

Second, this analysis can only estimate the effect of the retention law change, not the actual effect of student-

level retention or unobservable academic intervention decisions. As shown in Figure 2.1, only a small percentage of 

students targeted by the law were retained each year. Our analytic approach estimates the effect of the policy change 

as a whole, and can be interpreted as the intent-to-treat effect of a policy bundle of both direct retention of targeted 

students and the research-based interventions provided to non-retained students. Finally, this approach cannot 

distinguish the effect of the retention law change from other statewide policy changes that went into effect during 

the same academic year which may have differentially impacted third-grade students scoring below proficient in 

reading. To the best of our knowledge there are no other concurrent statewide policies targeting students 
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confounding these results.19  

 
 
 

The primary findings from the difference-in-differences models estimating the effects of the third-grade 

retention law change on subsequent student outcomes in fourth through eighth grade are shown in Table 2.3 (annual 

attendance rate), Table 2.4 (disciplinary record), and Table 2.5 (standardized achievement scores). For each 

outcome, Panel A displays results for the base model, Panel B displays results for model adding student-level 

covariates, and Panel C displays results for the full model including student-level covariates and school-level fixed 

effects.  

As shown in Table 2.3, we found mixed and mostly insignificant effects of the retention law change on the 

subsequent attendance of targeted students (i.e., those scoring below proficient on their third-grade reading 

assessment), with all coefficients close to zero. The statistically significant results for eighth grade are unlikely to be 

practically meaningful (a 0.20-0.25 difference on a 0-100 scale). This indicates that students targeted by this policy 

are not deterred from attending school in later grades as a result of their inclusion in either grade retention or 

academic intervention programs. Further, Table 2.4 illustrates that there were consistent and statistically significant 

effects on the likelihood of having a disciplinary record, with students targeted by the retention law exhibiting 

reductions in their probability of receiving a disciplinary action in fifth through eighth grade. The magnitude of 

these effects varied across grades (a 0.8% decrease in the likelihood of having a disciplinary record in fifth grade to 

a 2.5% decrease in sixth grade). In elementary grades, students are less likely to receive disciplinary infractions than 

in middle school grades so the larger magnitudes for later grades should be interpreted with those differences in 

mind. In the analytic sample, 6% of fourth-grade students had at least one suspension compared to 16% of eighth-

grade students. Table 2.5 displays the effects on standardized reading achievement, which shows consistent and 

statistically significant effects on subsequent reading achievement in fourth through eighth grades. These positive 

effects on reading achievement (standardized within grade-year) were relatively small in magnitude (between 0.02-

0.08 standard deviations). Based on average testing scale scores in the 2013-14 school year, the positive effects 

calculated here translated to an increase in between 1-3 scale score points, or approximately 3-10% of the 

standardized reading achievement gap between economically disadvantaged students and those not classified as 

economically disadvantaged. For both discipline and achievement outcomes, the effects persisted through eighth 

grade and in some cases grew larger in magnitude in the later grades. 

In addition to these average effects, we also examined heterogeneity across certain student demographic 

characteristics (i.e., sex, race/ethnicity, economic status, disability status, and retention experiences). These 

subgroup results are shown in Appendix Tables 2.6-2.11. We found larger effects on disciplinary actions and 

 
19 Tennessee has implemented several statewide changes to education policy during the academic years studied in this analysis, including the 
implementation of statewide teacher evaluation system in 2011-2012 and the statewide implementation of Response to Intervention (RTI) in 
2014-2015. While the statewide teacher evaluations system was implemented in the same year as the third-grade retention policy, we have no 
reason to suspect it would differentially impact third-grade students scoring below proficient in reading. In contrast, while the statewide 
implementation of RTI may differentially impact lower-performing students, it was implemented four years after the third-grade retention law. 
See Gilmour et al (2022) for more on the implementation of RTI.  

2.5 Results 
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subsequent reading achievement for students who were identified as economically disadvantaged in third grade, 

male students, and Black middle school students. We find inconsistent results for students who were identified as 

having disabilities as of the third grade. While the third-grade retention law specifically exempts students with 

individualized education plans (IEPs) from inclusion in policy interventions, students with disabilities in Tennessee 

are more likely to experience retention in the early grades.20 However, given that students with disabilities are less 

likely to participate in standardized testing requirements, interpreting results for this subgroup could be problematic 

given potential for sample selection.  

Finally, we examined heterogenous effects based on students’ retention history. We categorize students as 

“never retained” if they were not retained in Kindergarten through third grade and “ever retained” if they were 

retained at least once between Kindergarten and third grade. In this analysis (shown in Figure 2.3), we find that the 

effects on subsequent reading achievement and discipline hold for students who have never experienced retention, 

suggesting that the main effects described above may not be driven by retention alone. 

To test the robustness of our analysis, we analyzed several alternative specifications to account for potential 

confounders which are shown in Appendix Tables 2.12-2.14. First, we restricted our sample to the third-grade 

cohorts immediately preceding and following implementation of the retention law (students in third grade in 2010-

11 and 2011-12) to account for any other targeted education programs that could have been implemented around the 

same time as well as potentially heterogeneous treatment effects by third-grade cohort. Next, we ran a robustness 

check in which we limited the sample to students who have test scores and enrollment records in all years of 

analysis (3rd through 8th grade) to account for any attrition or sample bias from students or parents specifically 

selecting out of Tennessee public schools as a result of this policy change. Finally, we restricted the sample to 

students just below the proficiency cutoff (proficiency level 2 in Tennessee’s standardized testing regime) and just 

above the cutoff (level 3) to examine how this policy change impacted the marginal students in Tennessee who were 

likely more similar in performance throughout the school year and therefore more likely to benefit from similar 

instruction leading up to their third grade examinations. Our results were robust to the first two specifications, and 

we found that the magnitude of our results decreased in the specification that restricts to students just above and 

below the proficiency cutoff, signaling that students who were performing at the lowest level of reading proficiency 

in third grade could benefit the most from this retention policy. 

 
 
 

In this study, we used statewide administrative data from Tennessee to study whether a third-grade retention 

law passed in 2011 affected short- and medium-term outcomes for students targeted by the law. While most prior 

studies on third-grade retention policies have focused solely on achievement outcomes, we examined effects on 

three different outcomes: subsequent reading achievement as measured by standardized reading assessment scores, 

disciplinary records capturing whether students received a suspension, and annual attendance rate. We found 

 
20 Notably, the analysis only includes students with disabilities who received a third-grade reading assessment score. 
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consistent evidence that the law change had small, positive effects for subsequent disciplinary and reading 

achievement for those students targeted by the law, and that this did not deter students from attending school. The 

estimated effects for both achievement and disciplinary outcomes persisted through eighth grade.  

Prior research on other third-grade retention policies has found positive effects on subsequent reading 

achievement that persisted into middle school, and studies on retention policies in Florida, Indiana, and Louisiana 

reported effects that were larger in magnitude than the current analysis (Hwang & Koedel, 2022; Schwerdt et al., 

2017; Slungaard Mumma & Winters, 2023). Given that retention policies in these other states included much more 

restrictive policies and specific mandated interventions (i.e., summer school, tutoring in small groups, assignment of 

highly effective teacher), the smaller effects in Tennessee may reflect heterogeneity in how districts supported 

students targeted by the retention policy as well as less intensive interventions that may have been provided in 

Tennessee compared to other contexts. Unlike prior studies, we find positive effects for student discipline, such that 

students targeted by the policy are less likely to experience suspensions in subsequent years. Only a few studies have 

examined the effects of third grade retention policies on discipline, and these studies found either null (Hwang & 

Koedel, 2022; Martorell & Mariano, 2018) or negative effects in the form of increased discipline rates (Özek, 2015). 

We also found evidence of heterogenous effects by certain student subgroups, with larger discipline and 

achievement effects for economically disadvantaged students, male students, and Black middle school students. 

While other papers studying retention policies often use a regression discontinuity approach to estimate the “local” 

effects of retention policy on marginal students, we employ a difference-in-differences strategy to examine the 

“global” effects of this policy change on a broader subset of Tennessee students. Our estimates therefore reflect the 

policy effect for a broader group of students than has been previously studied in this context. 

Tennessee’s 2011 third-grade retention law varied considerably from the high-profile policies most 

commonly studied. Prior studied policies mandated retention and/or additional academic interventions based on 

reading proficiency score cut-offs without giving much discretion to school personnel. While these policies have 

received considerable attention in research and media stories about retention, many states employ retention policies 

that give greater discretion to districts or schools to make decisions about retention (Education Commission of the 

States, 2020). The enactment of Tennessee’s third-grade retention policy did not lead to dramatic increases in third-

grade retention rates, suggesting that most Tennessee schools and districts decided to offer academic interventions in 

lieu of retention for students who did not demonstrate proficiency in reading. In our analysis, the effects on 

subsequent discipline and reading achievement hold for students targeted by the law (i.e., students scoring below 

proficient on their third-grade standardized reading assessment) but who had never experienced retention. This 

pattern could suggest that the law’s positive effects may be driven by interventions offered in lieu of retention rather 

than retention itself.   

While our analysis could not specifically observe which interventions or supports were provided to students 

in lieu of or alongside retention, given prior research on the effects of retention (Valbuena et al., 2021), these 

academic interventions may be more beneficial for students and more cost-effective than retention itself. For 

example, there is a robust evidence base that summer school programs and tutoring can have significant and 
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substantial effects on achievement for struggling students (e.g., see Matsudaira, 2008; Zvoch & Stevens, 2013; 

Nickow et al., 2020; Wanzek et al., 2016). Across the years studied in this analysis, more than half of Tennessee’s 

third-grade students scored below proficient on their standardized reading assessment in third grade, suggesting that 

earlier interventions for struggling students may be worthwhile. Tennessee has already made considerable 

investments in early literacy—including statewide implementation of teacher training, universal diagnostic 

screeners, and additional instruction for struggling students—that have offered many students additional literacy 

support in the early grades (Tennessee Department of Education, 2017, 2023). 

About one in ten Tennessee students were retained between Kindergarten and third grade but retention rates 

vary considerably across student characteristics. As in prior research on retention rates (Aud et al., 2013; Child 

Trends, 2015; Lorence & Dworkin, 2006), certain Tennessee students were more likely to experience retention. 

However, our heterogeneity analyses suggested that the effects of the third-grade retention law were stronger for 

economically disadvantaged students and male students, groups which have historically had higher retention rates in 

the early grades. Given that we find our results are most likely driven not by grade retention, but by the additional 

academic interventions offered to students, this could indicate that students who have traditionally been targeted by 

grade retention as an intervention may find greater benefit from academic interventions in lieu of retention. Finally, 

when we limited our analysis to students closer to the proficiency cut-off, we found attenuated effects on reading 

achievement and discipline. These patterns indicate that retentions policies more generally and the third-grade 

retention law specifically did not have a uniform effect across the distribution of student achievement. Given that 

prior research on heterogeneous effects of retention or retention policy has been inconclusive, additional research is 

needed to better unpack how retention policies may differentially impact certain students. 

Retention is one of the most expensive educational interventions that is commonly used in our nation’s 

schools (West, 2012). The most recent national estimates calculated that retention costs exceeded $12 billion per 

year (West, 2012). A state-level analysis by the Texas Education Agency estimated that their state spent 

approximately $1.7 billion to retain about 190,000 students for an extra year in the 2000-2001 academic year 

(Valbuena et al., 2021). Given this cost, the implementation and effects of retention policies are under-researched. 

Recent research estimating the effects of some high profile retention policies—which tend to use quasi-experimental 

methods that compare students performing similarly on exams across a scoring cutoff—typically cannot disentangle 

the effects of retention from other academic interventions offered in lieu of or alongside retention. As with our study 

in Tennessee, many states do not systematically collect student-level data on academic interventions offered to 

struggling students. However, given that our findings suggest strong positive gains in academic outcomes for 

students targeted by academic interventions, future research should consider how to collect more data on these 

academic interventions over time to better understand the prevalence of these interventions and potentially 

disentangle the effect of retention from other academic interventions. Given the importance of the early grades in 

determining the educational trajectory of students, further analysis is needed to better understand the effects of 

retention and retention policies, which affect thousands of students every year in Tennessee and millions of students 

across the nation.  
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Table 2.1 Descriptive Statistics for Analytic Sample 

 Percent 
Student’s third-grade characteristics   
Female  48% 
Asian  2% 
Black  24% 
Hispanic  9% 
Native American  <1% 
White 65% 
Economically Disadvantaged 60% 
English Learner  6% 
Student with Disability  14% 
Scoring at or above proficient in reading 45% 
Total student observations 350,518 

Note: Observations are pooled across the five cohorts in the analytic sample (students starting third grade for the first time in 
2009-10 through 2013-14). Students were classified as economically disadvantaged in Tennessee’s state data system if they 
qualified for free or reduced-price (FRP) school meals. We defined English learners as students identified as actively receiving 
English as a Second Language (ESL) instruction. Students with disabilities include those identified as having any documented 
disability while excluding those identified as gifted and talented students.  
  



 76 

Table 2.2 Retention Rates for Analytic Sample 

 Retention rate 
K-2  

Retention rate 
3rd  

By gender    
Female  8.2% 0.8% 
Male  12.6% 1.0% 
By race/ethnicity     
Asian/Pacific Islander  4.1% 0.4% 
Black  10.1% 1.2% 
Hispanic  10.1% 0.7% 
Native American  11.0% 0.5% 
White   10.8% 0.8% 
Economic disadvantage     
Econ. disadvantaged  13.4% 1.2% 
Not disadvantaged   6.1% 0.5% 
Disability identification     
Student with disability  24.9% 1.2% 
Student without disability   7.8% 0.9% 
English learner status     
English learner  11.6% 0.9% 
Not an English learner   10.4% 0.9% 
Third-grade reading proficiency    
Not proficient   13.5% 1.4% 
Proficient   4.4% 0.0% 
   
All students   10.5% 0.9% 

Note: Retention rates are averaged across the five cohorts in the analytic sample (students starting third grade for the first time in 
2009-10 through 2013-14). The K-2 retention rates represents the percent of students retained at least once before entering third 
grade.  
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Table 2.3 Difference in Differences Estimation of Third-grade Retention Law on Subsequent Attendance 

 Effect on Annual Attendance Rate (0-100) 

  
(1) 

4th Grade 
(2) 

5th Grade 
(3) 

6th Grade 
(4)  

7th Grade 
(5) 

8th Grade 
Panel A. Base 
Specification  -0.0548 -0.0646 0.0061 0.1055 0.2028* 

 (-0.0415) (0.0419) (0.0539) (0.0646) (0.0734) 
Sample Mean 95.63 95.62 95.24 94.83 94.69 
N 342272 330767 320074 313186 303916 
Panel B. + Student 
Covariates  -0.0484 -0.0648 0.0099 0.1082 0.2098* 

 (0.0415) (0.0418) (0.0528) (0.0623) (0.0712) 
Sample Mean 95.63 95.62 95.24 94.83 94.69 
N 339688 328277 317623 310755 301538 
Panel C. +Student 
Covariates + School FEs -0.0075 -0.0361 0.0338 0.1072 0.2409** 
  (0.036) (0.0382) (0.0468) (0.0583) (0.0662) 
Sample Mean 95.63 95.62 95.24 94.83 94.69 
N 339657 328235 317524 310708 301501 

 
Notes: The dependent variable is the student’s annual attendance rate (0-100) in their 4th-8th grade year. Standard errors are 
clustered at the school level. Panel A presents results from a basic difference-in-differences specification excluding student 
covariates and school fixed effects, Panel B presents results from the specification which includes student covariates, and Panel C 
presents results from the specification which includes both student covariates and school fixed effects. Standard errors are in 
parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001 
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Table 2.4 Difference in Differences Estimation of Third-grade Retention Law on Subsequent Discipline 

 Effect on Likelihood of Having a Disciplinary Record (0-1) 

  
(1) 

4th Grade 
(2) 

5th Grade 
(3) 

6th Grade 
(4)  

7th Grade 
(5) 

8th Grade 
Panel A. Base Specification  -0.004 -0.0082* -0.0263*** -0.0178*** -0.0129** 

 (0.0027) (0.0032) (0.0041) (0.0042) (0.004) 
Sample Mean 0.06 0.09 0.16 0.17 0.17 
N 342799 331154 320588 313629 304500 
Panel B. + Student Covariates  -0.0037 -0.0076* -0.0241*** -0.0160*** -0.0125** 

 (0.0024) (0.0028) (0.0036) (0.0037) (0.0037) 
Sample Mean 0.06 0.09 0.16 0.17 0.17 
N 340215 328664 318137 311198 302122 
Panel C. +Student Covariates + 
School FEs -0.0039 -0.0087** -0.0249*** -0.0165*** -0.0140*** 

 (0.0019) (0.0024) (0.0032) (0.0034) (0.0035) 
Sample Mean 0.06 0.09 0.16 0.17 0.17 
N 340184 328621 318037 311151 302085 

 
Notes: The dependent variable is the student’s annual likelihood of having a disciplinary record in their 4th-8th grade year. 
Students are counted as having a disciplinary record in this setting if they receive at least one in-school or out-of-school 
suspension in a given school year. Standard errors are clustered at the school level. Panel A presents results from a basic 
difference-in-differences specification excluding student covariates and school fixed effects, Panel B presents results from the 
specification which includes student covariates, and Panel C presents results from the specification which includes both student 
covariates and school fixed effects. Standard errors are in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001 
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Table 2.5 Difference in Differences Estimation of Third-grade Retention Law on Subsequent Standardized Reading 
Achievement 

 Effect on Standardized Reading Score  

  
(1) 

4th Grade 
(2) 

5th Grade 
(3) 

6th Grade 
(4)  

7th Grade 
(5) 

8th Grade 
Panel A. Base Specification  0.0033 0.0229* 0.0586*** 0.0434*** 0.0415*** 
  (0.0081) (0.0095) (0.0089) (0.0098) (0.0096) 
N 325961 250571 244959 240981 233102 
Panel B. + Student Covariates  0.0218** 0.0425*** 0.0708*** 0.0641*** 0.0515*** 
  (0.007) (0.0081) (0.0076) (0.0084) (0.0087) 
N 323511 248754 243098 239426 231127 
Panel C. +Student Covariates + 
School FEs 0.0227*** 0.0475*** 0.0722*** 0.0695*** 0.0570*** 
  (0.0061) (0.0069) (0.0065) (0.0075) (0.0081) 

N 323490 248720 243026 239393 231107 
 
Notes: The dependent variable is the student’s standardized reading assessment score in their 4th-8th grade year. This score is 
standardized within grade-year for the full sample of Tennessee students such that within each grade-year the mean of our reading 
measure is 0 with a standard deviation of 1. Standard errors are clustered at the school level. Panel A presents results from a basic 
difference-in-differences specification excluding student covariates and school fixed effects, Panel B presents results from the 
specification which includes student covariates, and Panel C presents results from the specification which includes both student 
covariates and school fixed effects. Standard errors are in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001 
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Figure 2.1 Third-grade retention rate by reading proficiency status 

 
Note: Reading proficiency determined by student scores on third-grade English Language Arts standardized exam (TCAP). 

  

1.1% 1.1%
1.5% 1.5% 1.7%

0.04% 0.04% 0.04% 0.06% 0.05%
0.0%

1.0%

2.0%

3.0%

4.0%

5.0%

6.0%

7.0%

2009-10 2010-11 2011-12 2012-13 2013-14

Th
ird

-g
ra

de
 re

te
nt

io
n 

ra
te

Not Proficient Proficient

3rd grade retention law 
goes into effect 



 81 

Figure 2.2 Histogram of third-grade retention rates by school 

 

Note: These histograms illustrate the distribution of third-grade retention rates at all public schools in Tennessee for third-grade 
students who scored below proficient on the third-grade English Language Arts standardized test (TCAP). 
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Figure 2.3 Heterogeneous Effects by Retention History 

Panel A: Reading Achievement Outcomes   

  
Panel B: Discipline Outcomes  

  
Panel C: Attendance Outcomes   

  
Notes: These plots show the coefficients estimated from the main specification for students who never experienced retention 
before completing third grade (“never retained) and for students who were retained at least once between Kindergarten and third 
grade (“ever retained”). 
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Table 2.6 Heterogeneous Difference in Differences Estimation of Third-grade Retention Law on Subsequent 
Attendance 

 Effect on Annual Attendance Rate (0-100) 

  

(1) 
4th Grade 

(2) 
5th Grade 

(3) 
6th Grade 

(4)  
7th Grade 

(5) 
8th Grade 

A. Economically Disadvantaged -0.0075 0.0347 0.1777** 0.3562*** 0.4958*** 

 (0.050) (0.054) (0.062) (0.069) (0.082) 
Sample Mean 95.15 95.12 94.68 94.16 93.97 
N 198676 193064 188678 184735 178237 

B. Non Economically Disadvantaged 0.0335 0.1334* 0.1484* -0.0199 0.0316 

 (0.049) (0.054) (0.059) (0.060) (0.063) 
Sample Mean 96.56 96.58 96.31 96.05 95.98 
N 140980 135183 128916 125989 123269 
C. Male 0.0367 -0.004 0.1079 0.1942** 0.3288*** 

 (0.049) (0.053) (0.064) (0.068) (0.075) 
Sample Mean 95.69 95.62 95.2 94.83 94.78 
N 171554 165920 160746 157066 152047 
D. Female -0.0802 -0.0151 0.0196 -0.0101 0.1780* 

 (0.049) (0.048) (0.056) (0.061) (0.071) 
Sample Mean 95.78 95.82 95.49 95.02 94.8 
N 168125 162349 156866 153681 149480 
E. Ever Retained 0.2792* 0.2025 0.2718 0.5196* 0.7957*** 

 (0.132) (0.159) (0.174) (0.214) (0.235) 
Sample Mean 94.72 94.62 94.04 93.35 93.17 
N 32992 32578 32079 31440 29769 
F. Never Retained -0.0845* -0.0619 0.0149 0.0127 0.1777** 

 (0.038) (0.041) (0.045) (0.048) (0.055) 
Sample Mean 95.84 95.84 95.49 95.1 94.97 
N 306654 295659 285504 279271 271718 
G. Special Education  0.1368 0.0562 0.2105 -0.0137 -0.0802 

 (0.107) (0.118) (0.155) (0.163) (0.202) 
Sample Mean 95.14 95.09 94.54 94.14 94.02 
N 37958 36656 35754 34919 33740 
H. Non Special Education -0.0586 -0.0384 0.0575 0.1115* 0.2908*** 

 (0.038) (0.041) (0.045) (0.050) (0.056) 
Sample Mean 95.81 95.8 95.44 95.02 94.89 
N 301699 291592 281838 275803 267766 

Notes: The dependent variable is the student’s annual attendance rate (0-100) in their 4th-8th grade year. Standard errors are 
clustered at the school level. This table presents results from the difference-in-differences specification which includes both 
student covariates and school fixed effects in every panel. Student characteristics are calculated as of a students’ third-grade year 
(i.e. if a student is labeled as receiving special education services in their first third-grade year, they will be included in the 
sample for Panel G). Standard errors are in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001 
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Table 2.7 Heterogeneous Difference in Differences Estimation of Third-grade Retention Law on Subsequent 
Discipline 

 Effect on Likelihood of Having a Disciplinary Record (0-1) 

  

(1) 
4th Grade 

(2) 
5th Grade 

(3) 
6th Grade 

(4)  
7th Grade 

(5) 
8th Grade 

A. Economically Disadvantaged -0.0055* -0.0088** -0.0349*** -0.0231*** -0.0219*** 

 (0.003) (0.003) (0.004) (0.004) (0.004) 
Sample Mean 0.08 0.12 0.21 0.23 0.22 
N 198940 193255 188953 184967 178563 
B. Non Economically Disadvantaged -0.0041* -0.0094*** -0.0122*** -0.0110** -0.0061 

 (0.002) (0.002) (0.003) (0.004) (0.004) 
Sample Mean 0.02 0.03 0.07 0.08 0.08 
N 141245 135379 129155 126200 123528 
C. Male -0.005 -0.0080* -0.0327*** -0.0190*** -0.0186*** 

 (0.003) (0.003) (0.004) (0.004) (0.004) 
Sample Mean 0.08 0.12 0.21 0.23 0.21 
N 171839 166100 161012 157305 152346 
D. Female -0.0024 -0.0081** -0.0161*** -0.0143*** -0.0114*** 

 (0.002) (0.003) (0.003) (0.003) (0.003) 
Sample Mean 0.03 0.05 0.1 0.11 0.11 
N 168367 162556 157114 153885 149765 
E. Ever Retained -0.0137* -0.0175* -0.0377*** -0.0168 -0.0053 

 (0.007) (0.008) (0.009) (0.010) (0.010) 
Sample Mean 0.09 0.14 0.24 0.26 0.24 
N 33034 32608 32108 31473 29824 
F. Never Retained -0.0014 -0.0062** -0.0216*** -0.0147*** -0.0142*** 

 (0.002) (0.002) (0.003) (0.003) (0.003) 
Sample Mean 0.05 0.08 0.14 0.16 0.15 
N 307139 296016 285989 279681 272247 
G. Special Education  -0.0051 -0.0073 -0.0238** 0.0026 -0.0164 

 (0.005) (0.006) (0.009) (0.009) (0.009) 
Sample Mean 0.07 0.11 0.2 0.22 0.21 
N 38043 36708 35798 34987 33818 
H. Non Special Education -0.0034 -0.0087*** -0.0255*** -0.0191*** -0.0151*** 

 (0.002) (0.002) (0.003) (0.003) (0.003) 
Sample Mean 0.05 0.08 0.15 0.16 0.16 
N 302141 291927 282308 276178 268273 

Notes: The dependent variable is the student’s annual likelihood of having a disciplinary record in their 4th-8th grade year. 
Students are counted as having a disciplinary record in this setting if they receive at least one in-school or out-of-school 
suspension in a given school year. Standard errors are clustered at the school level. This table presents results from the difference-
in-differences specification which includes both student covariates and school fixed effects in every panel.  Student 
characteristics are calculated as of a students’ third-grade year (i.e. if a student is labeled as receiving special education services 
in their first third-grade year, they will be included in the sample for Panel G). Standard errors are in parentheses. * p < 0.05, ** p 
< 0.01, *** p < 0.001  
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Table 2.8 Heterogeneous Difference in Differences Estimation of Third-grade Retention Law on Subsequent 
Standardized Reading Achievement 

 Effect on Standardized Reading Score  

  

(1) 
4th Grade 

(2) 
5th Grade 

(3) 
6th Grade 

(4)  
7th Grade 

(5) 
8th Grade 

A. Economically Disadvantaged 0.0293*** 0.0456*** 0.0872*** 0.0949*** 0.0715*** 

 (0.008) (0.008) (0.008) (0.009) (0.010) 
Sample Mean -0.28 -0.27 -0.25 -0.23 -0.22 
N 187092 142538 142263 140170 136174 
B. Non Economically Disadvantaged 0.0244** 0.0497*** 0.0633*** 0.0288** 0.0566*** 

 (0.008) (0.009) (0.009) (0.010) (0.011) 
Sample Mean 0.44 0.44 0.45 0.45 0.46 
N 136385 106196 100790 99215 94914 
C. Male 0.0195* 0.0389*** 0.0903*** 0.1053*** 0.0760*** 

 (0.008) (0.009) (0.009) (0.009) (0.010) 
Sample Mean -0.07 -0.08 -0.08 -0.08 -0.07 
N 162232 124755 122168 120607 116235 
D. Female 0.0203** 0.0540*** 0.0577*** 0.0366*** 0.0433*** 

 (0.008) (0.008) (0.008) (0.009) (0.010) 
Sample Mean 0.13 0.15 0.17 0.19 0.2 
N 161269 123992 120920 118810 114885 
E. Ever Retained 0.0171 0.0221 0.018 0.1283*** 0.1055*** 

 (0.020) (0.021) (0.022) (0.027) (0.031) 
Sample Mean -0.55 -0.57 -0.55 -0.54 -0.53 
N 29300 22938 23395 23134 21766 
F. Never Retained 0.0175** 0.0457*** 0.0721*** 0.0553*** 0.0446*** 

 (0.006) (0.007) (0.006) (0.007) (0.008) 
Sample Mean 0.08 0.1 0.11 0.12 0.12 
N 294155 225791 219658 216242 209301 
G. Special Education  0.034 -0.0524* 0.0186 0.0765** 0.1521*** 

 (0.020) (0.021) (0.023) (0.025) (0.028) 
Sample Mean -0.45 -0.43 -0.49 -0.53 -0.54 
N 31187 22970 24521 25758 25580 
H. Non Special Education 0.0287*** 0.0658*** 0.0917*** 0.0795*** 0.0410*** 

 (0.006) (0.007) (0.006) (0.007) (0.008) 
Sample Mean 0.08 0.08 0.1 0.12 0.14 
N 292288 225764 218539 213628 205512 

 
Notes: The dependent variable is the student’s standardized reading assessment score in their 4th-8th grade year. This score is 
standardized within grade-year for the full sample of Tennessee students such that within each grade-year the mean of our reading 
measure is 0 with a standard deviation of 1. Standard errors are clustered at the school level. This table presents results from the 
difference-in-differences specification which includes both student covariates and school fixed effects in every panel.  Student 
characteristics are calculated as of a students’ third-grade year (i.e. if a student is labeled as receiving special education services 
in their first third-grade year, they will be included in the sample for Panel G). Standard errors are in parentheses. * p < 0.05, ** p 
< 0.01, *** p < 0.001 
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Table 2.9 Heterogeneous Difference in Differences Estimation of Third-grade Retention Law on Subsequent 
Attendance by Race 

 Effect on Annual Attendance Rate (0-100) 

  
(1) 

4th Grade 
(2) 

5th Grade 
(3) 

6th Grade 
(4)  

7th Grade 
(5) 

8th Grade 
A. White 0.0279 0.0897* 0.1456** 0.0465 0.1650* 

 (0.04) (0.04) (0.05) (0.06) (0.07) 
 Sample Mean  95.59 95.56 95.15 94.76 94.58 
N 226045 218225 210462 206192 200846 
B. Black 0.015 0.0927 0.4503*** 0.5383*** 0.7153*** 

 (0.08) (0.08) (0.11) (0.14) (0.17) 
 Sample Mean  95.34 95.35 95.01 94.51 94.5 
N 78978 76873 75267 73543 70484 
C. Hispanic 0.006 0.1273 -0.0231 0.1759 -0.1213 

 (0.12) (0.13) (0.13) (0.14) (0.16) 
 Sample Mean  96.35 96.38 96.12 95.71 95.56 
N 26274 25396 24577 24071 23464 
D. Asian/Pacific Islander 0.1929 0.1357 -0.0376 0.0682 -0.4592 

 (0.27) (0.19) (0.30) (0.22) (0.25) 
 Sample Mean  97.31 97.48 97.43 97.3 97.25 
N 7077 6536 6146 5908 5750 
E. Native American -0.1157 -1.0978 -1.3978 -0.6299 1.093 

 (1.15) (1.18) (1.18) (1.16) (1.62) 
 Sample Mean  94.62 94.55 94.19 93.71 93.51 
N 640 566 638 634 592 

 
Notes: The dependent variable is the student’s annual attendance rate (0-100) in their 4th-8th grade year. Standard errors are 
clustered at the school level. This table presents results from the difference-in-differences specification which includes both 
student covariates and school fixed effects in every panel. Student characteristics are calculated as of a students’ third-grade year 
(i.e., if a student is labeled as White in their first third-grade year, they will be included in the sample for Panel A). Standard 
errors are in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001 
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Table 2.10 Heterogeneous Difference in Differences Estimation of Third-grade Retention Law on Subsequent 
Discipline by Race 

 Effect on Likelihood of Having a Disciplinary Record (0-1) 

  
(1) 

4th Grade 
(2) 

5th Grade 
(3) 

6th Grade 
(4)  

7th Grade 
(5) 

8th Grade 
A. White -0.0060*** -0.0064** -0.0135*** -0.0029 -0.0009 

 (0.0018) (0.0022) (0.0031) (0.0035) (0.0036) 
 Sample Mean  0.03 0.05 0.11 0.12 0.12 
N 226430 218505 210818 206498 201304 
B. Black -0.0024 -0.0051 -0.0413*** -0.0358*** -0.0321*** 

 (0.0056) (0.0071) (0.0074) (0.0080) (0.0077) 
 Sample Mean  0.14 0.2 0.32 0.34 0.31 
N 79079 76947 75385 73650 70587 
C. Hispanic -0.0045 -0.0183* -0.0266** -0.0186 -0.0001 

 (0.0038) (0.0083) (0.0087) (0.0100) (0.0101) 
 Sample Mean  0.03 0.06 0.13 0.14 0.14 
N 26304 25418 24607 24095 23479 
D. Asian/Pacific Islander -0.0054 -0.0054 -0.0104 0.0176 0.0142 

 (0.0065) (0.0129) (0.0147) (0.0158) (0.0137) 
 Sample Mean  0.01 0.03 0.05 0.06 0.05 
N 7087 6546 6155 5914 5759 
E. Native American -0.0388 -0.0828 -0.125 -0.0685 -0.0822 

 (0.0418) (0.0635) (0.0768) (0.0913) (0.0698) 
 Sample Mean  0.06 0.09 0.17 0.18 0.18 
N 641 566 638 634 592 

 
Notes: The dependent variable is the student’s annual likelihood of having a disciplinary record in their 4th-8th grade year. 
Students are counted as having a disciplinary record in this setting if they receive at least one in-school or out-of-school 
suspension in a given school year. Standard errors are clustered at the school level. This table presents results from the difference-
in-differences specification which includes both student covariates and school fixed effects in every panel.  Student 
characteristics are calculated as of a students’ third-grade year (i.e. if a student is labeled as White in their first third-grade year, 
they will be included in the sample for Panel A). Standard errors are in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001 
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Table 2.11 Heterogeneous Difference in Differences Estimation of Third-grade Retention Law on Subsequent 
Standardized Reading Achievement by Race 

 Effect on Standardized Reading Score 

  
(1) 

4th Grade 
(2) 

5th Grade 
(3) 

6th Grade 
(4)  

7th Grade 
(5) 

8th Grade 
A. White 0.0219** 0.0347*** 0.0631*** 0.0647*** 0.0648*** 

 (0.0069) (0.0074) (0.0076) (0.0081) (0.0087) 
 Sample Mean  0.18 0.17 0.18 0.17 0.18 
N 216393 167277 161943 159872 154299 
B. Black 0.012 0.0475** 0.0967*** 0.0928*** 0.0712*** 

 (0.0129) (0.0152) (0.0140) (0.0155) (0.0173) 
 Sample Mean  -0.46 -0.45 -0.47 -0.44 -0.44 
N 74205 57344 56976 55420 53085 
C. Hispanic 0.0291 0.0367 0.0480* 0.0690** 0.0660** 

 (0.0205) (0.0225) (0.0195) (0.0219) (0.0253) 
 Sample Mean  -0.3 -0.25 -0.25 -0.2 -0.17 
N 24924 18202 18613 18692 18429 
D. Asian/Pacific Islander 0.0279 0.1161* 0.0755 -0.017 0.042 

 (0.0405) (0.0473) (0.0452) (0.0459) (0.0544) 
 Sample Mean  0.49 0.54 0.56 0.61 0.65 
N 6759 4897 4657 4591 4529 
E. Native American 0.0394 0.2543 0.1013 0.0637 0.261 

 (0.1464) (0.2089) (0.1645) (0.1854) (0.1630) 
 Sample Mean  -0.02 -0.04 -0.04 -0.02 0.01 
N 581 372 427 455 406 

 
Notes: The dependent variable is the student’s standardized reading assessment score in their 4th-8th grade year. This score is 
standardized within grade-year for the full sample of Tennessee students such that within each grade-year the mean of our reading 
measure is 0 with a standard deviation of 1. Standard errors are clustered at the school level. This table presents results from the 
difference-in-differences specification which includes both student covariates and school fixed effects in every panel.  Student 
characteristics are calculated as of a students’ third-grade year (i.e. if a student is labeled as White in their first third-grade year, 
they will be included in the sample for Panel A). Standard errors are in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001 
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Table 2.12 Difference in Differences Estimation of Third-grade Retention Law on Subsequent Outcomes Restricted 
to 2011/2012 Cohorts 

  
(1) 

4th Grade 
(2) 

5th Grade 
(3) 

6th Grade 
(4)  

7th Grade 
(5) 

8th Grade 
A. Attendance      
Effect on Annual Attendance Rate (0-100) 0.1068* 0.0152 0.2662*** 0.1903** 0.5725*** 
  (0.0471) (0.0484) (0.0552) (0.0677) (0.0839) 
N 113801 113689 113569 113616 113587 
B. Discipline      
Effect on Likelihood of Having a 
Disciplinary Record (0-1) -0.0025 -0.0075* -0.0251*** -0.0160*** -0.0219*** 
  (0.0028) (0.0032) (0.0039) (0.0041) (0.0042) 
N 113801 113700 113842 113836 113702 
C. Reading Achievement      
Effect on Standardized Reading Score 0.0096 0.0357*** 0.0674***   
  (0.0087) (0.0089) (0.0086)   
N 110520 110727 110655   

 
Notes: This table presents results from a difference-in-differences specification which includes both student covariates and school 
fixed effects for the subset of students that were in their first third-grade year in SY2010-11 and SY2011-12. The dependent 
variable in Panel A is the student’s annual attendance rate (0-100) in their 4th-8th grade year. The dependent variable in Panel B is 
the student’s annual likelihood of having a disciplinary record in their 4th-8th grade year. Students are counted as having a 
disciplinary record in this setting if they receive at least one in-school or out-of-school suspension in a given school year. The 
dependent variable in Panel C is the student’s standardized reading assessment score in their 4th-8th grade year. This score is 
standardized within grade-year for the full sample of Tennessee students such that within each grade-year the mean of our reading 
measure is 0 with a standard deviation of 1. Due to the lack of testing administered in the state of Tennessee in SY2015-16, we 
are unable to calculate results for this subset of students for 7th and 8th grade outcomes due to the lack of comparison group. 
Standard errors are clustered at the school level.  Standard errors are in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001 
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Table 2.13 Difference in Differences Estimation of Third-grade Retention Law on Subsequent Outcomes Restricted 
to Students that appear in the sample for all grades 

  
(1) 

4th Grade 
(2) 

5th Grade 
(3) 

6th Grade 
(4)  

7th Grade 
(5) 

8th Grade 
A. Attendance      
Effect on Annual Attendance Rate (0-100) 0.0077 -0.0382 -0.0136 0.0698 0.2342*** 
  (0.0319) (0.0337) (0.0366) (0.0407) (0.0536) 
N 289750 289614 289792 289841 289433 
B. Discipline      
Effect on Likelihood of Having a Disciplinary 
Record (0-1) -0.0034 -0.0089*** -0.0208*** -0.0156*** -0.0135*** 
  (0.0019) (0.0023) (0.0027) (0.0028) (0.0029) 
N 290107 289883 290213 290204 289988 
C. Reading Achievement      

Effect on Standardized Reading Score 0.0258*** 0.0423*** 0.0706*** 0.0639*** 0.0550*** 
  (0.0062) (0.0066) (0.0061) (0.0067) (0.0075) 
N 281949 224017 225203 227039 222986 

 
Notes: This table presents results from a difference-in-differences specification which includes both student covariates and school 
fixed effects for the subset of students that have records in Tennessee schools for all grades 3-8. The dependent variable in Panel 
A is the student’s annual attendance rate (0-100) in their 4th-8th grade year. The dependent variable in Panel B is the student’s 
annual likelihood of having a disciplinary record in their 4th-8th grade year. Students are counted as having a disciplinary record in 
this setting if they receive at least one in-school or out-of-school suspension in a given school year. The dependent variable in 
Panel C is the student’s standardized reading assessment score in their 4th-8th grade year. This score is standardized within grade-
year for the full sample of Tennessee students such that within each grade-year the mean of our reading measure is 0 with a 
standard deviation of 1. Standard errors are clustered at the school level. Standard errors are clustered at the school level.  
Standard errors are in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001 
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Table 2.14 Difference in Differences Estimation of Third-grade Retention Law on Subsequent Outcomes Restricted 
to Students that scored just above (Level 3) and just below (Level 2) the proficiency cutoff 

  
(1) 

4th Grade 
(2) 

5th Grade 
(3) 

6th Grade 
(4)  

7th Grade 
(5) 

8th Grade 
A. Attendance      
Effect on Annual Attendance Rate (0-100) -0.0101 0.0201 0.0511 0.0415 0.1939*** 
     (0.0377)    (0.0400)      (0.0459)     (0.0489)    (0.0564) 
N 263868 255485 247143 242226 235907 
B. Discipline      
Effect on Likelihood of Having a Disciplinary 
Record (0-1) -0.0024 -0.0044 -0.0163*** -0.0073* -0.0066* 
     (0.0018)    (0.0023)      (0.0029)     (0.0029)    (0.0029) 
N 264290 255799 247565 242580 236360 
C. Reading Achievement      

Effect on Standardized Reading Score -0.0058 0.008 0.0418*** 0.0397*** 0.0094 
     (0.0052)    (0.0062)      (0.0058)     (0.0062)    (0.0075) 
N 253721 196305 190726 187354 181958 

Standard errors in parentheses 
* p < 0.05, ** p < 0.01, *** p < 0.001 
 
Notes: This table presents results from a difference-in-differences specification which includes both student covariates and school 
fixed effects for the subset of students that scored just above the proficiency cutoff (Level 3) and just below the proficiency cutoff 
(Level 2) on their third-grade reading examinations. The dependent variable in Panel A is the student’s annual attendance rate (0-
100) in their 4th-8th grade year. The dependent variable in Panel B is the student’s annual likelihood of having a disciplinary 
record in their 4th-8th grade year. Students are counted as having a disciplinary record in this setting if they receive at least one in-
school or out-of-school suspension in a given school year. The dependent variable in Panel C is the student’s standardized reading 
assessment score in their 4th-8th grade year. This score is standardized within grade-year for the full sample of Tennessee students 
such that within each grade-year the mean of our reading measure is 0 with a standard deviation of 1. Standard errors are 
clustered at the school level.  
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Figure 2.4 Time Trends in Attendance Rates for Third-grade Students scoring below proficient (treatment) compared 
to Third-grade Students scoring at or above proficient (control) 

 
Notes: This figure shows the annual mean attendance rates in 4th-8th grades for students in the treatment and control groups by 
third-grade cohort year. Panel (a) plots the annual mean attendance rates in 4th grade for students in third-grade from SY2009-10 
through SY2013-14, Panels (b)-(e) plot this for grades 5-8 respectively. Students are classified as in the treatment group if their 
third-grade standardized reading score is below proficient, while students are in the control group if their third-grade standardized 
reading score is proficient or above. 
  



 93 

Figure 2.5 Time Trends in Discipline Rates for Third-grade Students scoring below proficient (treatment) compared 
to Third-grade Students scoring at or above proficient (control) 

 
Notes: This figure shows the annual mean discipline rates in 4th-8th grades for students in the treatment and control groups by 
third-grade cohort year. Panel (a) plots the annual mean discipline rates in 4th grade for students in third-grade from SY2009-10 
through SY2013-14, Panels (b)-(e) plot this for grades 5-8 respectively. Students are classified as in the treatment group if their 
third-grade standardized reading score is below proficient, while students are in the control group if their third-grade standardized 
reading score is proficient or above.    
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Figure 2.6 Time Trends in Standardized Reading Scores for Third-grade Students scoring below proficient 
(treatment) compared to Third-grade Students scoring at or above proficient (control) 

 
Notes: This figure shows the annual mean standardized reading scores in 4th-8th grades for students in the treatment and control 
groups by third-grade cohort year. Panel (a) plots the annual mean score in 4th grade for students in third grade from SY2009-10 
through SY2013-14, Panels (b)-(e) plot this for grades 5-8 respectively. Students are classified as in the treatment group if their 
third-grade standardized reading score is below proficient, while students are in the control group if their third-grade standardized 
reading score is proficient or above. Due to the lack of testing administered in the state of Tennessee in SY2015-16, we are 
unable to calculate annual mean test scores for 5th-8th grade for certain third-grade cohorts.  
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Figure 2.7 Students scoring below-proficient on Tennessee Third-Grade Standardized Reading Exams 

 
Notes: No comparison data was available for 2016 and 2020 because testing was canceled in those years.  
  

Number of 3rd graders below 
proficient in reading 

Percent of 3rd graders below 
proficient in reading

Year

42,26958%2010
39,46957%2011
37,22754%2012
36,35151%2013
40,48757%2014
43,51458%2015
49,46566%2017
46,61064%2018
45,99364%2019
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Figure 2.8 Third-Grade Retention Rates by third-grade reading standardized test scale score 

 
Notes: This figure displays third-grade retention rates by third-grade reading scale score pooled across the treatment years (third 
graders in the academic years 2011-12, 2012-13, 2013-14). During these three years, the proficiency cut score for achieving a 
passing score was the same. All students scoring a 760 or above were considered proficient. 
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CHAPTER 3 
 

3 School Lunch Nutrition and Student Outcomes: Analyzing the Impact and Implementation of the 
Healthy Hunger-Free Kids Act of 2010 

 
 
 

A well-documented and widely-accepted literature links childhood nutrition to both cognitive and non-

cognitive outcomes. Medical literature on this topic proposes that there are three main channels through which we 

can observe changes in children’s outcomes related to their nutrition: physical development, cognition, and behavior 

(Sorhaindo and Feinstein 2006). This linkage has prompted further study on the role that schools play in this 

relationship through the delivery of the National School Lunch Program (NSLP) and School Breakfast Program 

(SBP), which respectively feed approximately 29.6 million and 14.8 million children each school day. Past research 

shows that increased access to school meals improves cognitive and behavioral outcomes such as student 

achievement, attendance, and discipline at the school level (Gordon and Ruffini 2021; Frisvold 2015; Schwartz and 

Rothbart 2020). However, less is known about the causal impact of the quality of these meals provided to students, 

and how changes in school meal content and quality can impact student outcomes.  

In this paper, I provide evidence on the causal impacts of the implementation of the Healthy Hunger-Free 

Kids Act (HHFKA) of 2010, which dramatically altered nutritional standards for the National School Lunch 

Program for the first time in recent decades. The HHFKA of 2010 was marketed as a program that would primarily 

target the growing problem of childhood obesity in the U.S. by improving the nutritional quality of school meals 

provided largely to low-income and at-risk students. Approximately 80% of school meals served in the U.S. are 

served as free or reduced-price meals (USDA). I exploit the fact that students eligible for free and reduced-price 

meals participate in school meals programs at much higher rates than their peers who are not eligible for this assisted 

pricing to identify the effect of changing school meal nutritional standards on student outcomes.  

I identify the effect of changing nutritional standards using a generalized difference-in-differences approach, 

exploiting variation in the extent to which a school was exposed to improved school meal nutritional quality 

generated by this new legislation, to examine how changing the quality of school meals impacted student outcomes 

such as achievement, attendance, discipline, and meal participation. In analyzing school-level outcomes and utilizing 

a school-level treatment, I can identify the impact of this law on the entire school environment, accounting for 

differential exposure to spillovers and peer effects induced by an increase in treatment exposure. The main empirical 

specification in this paper is a dose-response difference-in-differences model which compares changes in outcomes 

after the policy for schools that vary in their degree of “exposure” to the policy, where “exposure” is measured as 

the pre-policy share of students eligible for free or reduced-price school meals. The key identifying assumption 

underlying this strategy is that in the absence of the policy change, trends in outcomes for higher “dose” schools 

would evolve in parallel to the trends in lower “dose” schools. 

I find reductions in disciplinary rates after the introduction of the new meals standards that are similar in 

magnitude to the disciplinary reductions found in prior research which studies the introduction of a universal free 

3.1 Motivation 
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meals program. I find null effects on attendance, middle school mathematics proficiency, and very small albeit 

statistically significant reductions in elementary reading proficiency. This paper additionally finds associational 

evidence that students eligible for free or reduced-price meals tended to consume fewer monthly meals on average, 

possibly due to shifting tastes or preferences regarding the newer meal menus. In doing so, I contribute new 

evidence on how meal quality can affect student outcomes. This is especially important in light of existing work 

showing how student outcomes in early grades contribute to life-long human capital formation (Chetty, Friedman 

and Rockoff 2014; Naven 2019). I also provide new evidence that healthier food initiatives do not deter students 

from attending school and may improve nutritional intake and behavioral outcomes during the day. For lower-

income students that face a calorie crunch outside of school time, such policies could have additional positive 

spillovers (Kuhn 2018).  

There is a fairly extensive economic literature which studies the relationship between improving meal access 

and student outcomes. Gordon and Ruffini (2021) find that the Community Eligibility Provision, an aspect of the 

HHFKA which allows low-income schools to offer universal free meals to all students, improves disciplinary 

outcomes in the form of reduced numbers of suspensions. Frisvold (2015) finds that improved access to school 

breakfast improves student test scores, and Schwartz and Rothbart (2020) find that universal free meals programs 

improve student achievement. Leos-Urbel et al. (2013) find that universal free meals programs increase student 

participation in school meals across the board – particularly for students who were previously ineligible for free or 

reduced price meals. Imberman and Kugler (2014) find that relocating breakfast services from the cafeteria to in-

classroom improves student test scores – indicating that both access and delivery method can have consequences for 

student outcomes. In addition to school-provided meals, Bond et al. (2021) link SNAP benefit receipt timing to 

academic achievement, finding that students who participate in college entrance exams toward the end of the benefit 

cycle perform worse on their exams and are less likely to attend college. 

In addition to the broad literature encompassing the impacts of improved access to meals in general, some 

prior research more specifically addresses the Healthy Hunger-Free Kids Act’s impacts on student outcomes. 

Vaudrin et al. (2018) found that student participation in school meals programs in 4 New Jersey cities was not 

significantly changed by the implementation of the Healthy Hunger-Free Kids Act, though they find that meals 

participation for free and reduced-price lunch (FRPL) eligible students decreased in the first year of implementation. 

Kenney et al. (2020) found that after the implementation of the HHFKA, obesity rates for children eligible for free 

and reduced price meals decreased. Bergman et al. (2014) finds that schools were generally compliers with the new 

regulations, and nutritional content of school meals was significantly improved following the implementation of the 

HHFKA. This study documented school meal content in four elementary schools before and after implementation of 

the law by taking digital photographs of school meals purchased and consumed, and found significant improvements 

in both selected and consumed key nutrients after the HHFKA new meals. These changes included reductions in 

sodium and the percentage of calories from saturated fat, as well as an increase in fiber and a reduction in calcium.  

Kinderknecht et al. (2020) also found improved dietary quality amongst NSLP participants after implementation of 

the HHFKA. 
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Less is known about the causal impacts of the nutritional quality of school lunches. Anderson, Gallagher, and 

Ritchie (2018) exploit variation in school meal vendor healthy-eating-indices to estimate the impact of contracting 

with a “healthy” school meal vendor on student outcomes. The authors find that students at schools which 

contracted with healthy school meal vendors scored higher on state achievement tests, and that those effects were 

50% larger for FRPL-eligible students. The authors find no evidence of changes in attendance and obesity outcomes, 

or the number of school lunches served. Belot and James (2011) study a healthy meals campaign in the United 

Kingdom which altered the nutritional content of school lunches in certain UK boroughs. They find that healthier 

meals were associated with a significant increase in English and Science scores, as well as a decrease in authorized 

absences – which are most likely linked to illness or health. Figlio and Winicki (2005) find that schools in Virginia 

facing testing-based accountability sanctions from the state significantly altered their school meal menus on testing 

dates as an apparent attempt to influence students short-term cognitive function. The districts facing state sanctions 

modified their menus by increasing caloric content on testing days, and the paper finds associational evidence that 

this increased the pass rates of 5th graders at the treated schools.  

In this paper, I employ a different identification strategy than the quality-related literature above, by utilizing 

a dose-response specification exploiting the difference in likely exposure to changes in school meals induced by the 

HHFKA to identify how changes in meal quality influence student outcomes. Additionally, this paper explores a 

more diverse set of outcomes than has been previously explored in the lunch quality literature, including student 

achievement, attendance, discipline, and meal participation as well as heterogeneous effects by student 

characteristics. I utilize school-level administrative data from the state of Texas on student achievement, attendance, 

discipline, and school meal participation, as well as national school-level achievement and administrative data from 

the U.S. Department of Education EDFacts and the NCES Common Core of Data. I use this collection of data 

sources to evaluate the extent to which changing nutritional standards for school lunches impacts student outcomes, 

and thus contribute to our collective understanding of the overarching influence of school meals and nutritional 

assistance programs on students. 

 
 
 

The National School Lunch Program is the second largest nutrition assistance program in the United States, 

and is administered by the U.S. Department of Agriculture (USDA) Food and Nutrition Service (FNS). The NSLP 

feeds approximately 29.6 million children each school day, and costs $13.8 billion dollars to operate annually 

(USDA 2021). The vast majority of traditional public schools participate in the NSLP, and participation in the 

program is available to all public schools, charter schools, non-profit private schools, and residential care facilities. 

In 2019, more than 4.8 billion lunches were served nationwide. 

The NSLP was established in 1946 under President Truman as part of the National School Lunch Act. At the 

time, two chief concerns guiding the passage of the National School Lunch Act were childhood malnutrition, and 

farm surplus. The NSLP was established as a way to simultaneously target these issues, by providing a direct avenue 

to consume farm surplus as well as a nutritional assistance program for children. Participating schools can purchase 

3.2 The National School Lunch Program 
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foods directly from the USDA to supplement their meals programs, which are generally provided from surplus 

agricultural stocks. In 1966, the School Breakfast Program was established, and is similarly operated through the 

USDA at eligible and participating schools across the country. Though school breakfast participation has grown 

steadily over time, breakfast participation remains consistently lower than lunch participation across the board. 

While the majority of schools who participate in the NSLP also participate in the SBP, student participation rates in 

the SBP are only about 50% of the participation rates of the NSLP (USDA 2021).  

Schools that choose to participate in the NSLP are reimbursed at a standard federal rate for every NSLP-

qualifying meal they serve. For the 2020-21 school year, schools were reimbursed at the following rates for meals 

served: $0.41 for paid meals, $3.28 for reduced price meals, and $3.68 for free meals21. In order for meals to qualify 

as reimbursable, they must follow all NSLP guidelines regarding health and nutritional quality, meal content, the 

school must offer free or reduced price meals to all eligible students, and the school must be an official NSLP 

participant.  

Today, 1 in 6 children live in a food insecure household (USDA). Students who attend NSLP-participating 

schools can purchase lunches during the school day at either a free, reduced, or paid rate, depending on their 

income-based eligibility. Students are eligible to receive their school meals at a free rate if their household income 

falls below 130 percent of the federal poverty line, or if their household participates in certain federal assistance 

programs like SNAP, TANF, or WIC. Students are eligible to purchase school meals at a reduced rate if their 

household income falls between 130 and 185 percent of the federal poverty line, and students purchasing reduced-

rate lunches cannot be charged more than $0.40 for a lunch. Students who do not fall within these categories are able 

to purchase a school lunch at a federally subsidized paid rate. 

 
3.2.1 Healthy Hunger-Free Kids Act of 2010 
 

In 2010, the Healthy Hunger-Free Kids Act announced sweeping changes to school meals programs as part 

of a major push by the Obama Administration to tackle childhood obesity and food insecurity. Part of this new 

legislation included a provision to implement nutritional standards changes to school meals programs; this was the 

first legislation to make major changes to the nutritional standards for the NSLP in recent decades. The HHFKA 

new nutritional standards final rule was announced in the Spring of 2012, and all NSLP-participating schools 

nationwide were required to implement these new lunch standards in the school year starting in the Fall of 2012. 

Schools participating in School Breakfast Programs were also required to implement nutritional standards changes 

to their breakfast programs beginning in the Fall of 2013. Alongside changes to the nutritional standards, the 

HHFKA allotted for an additional $0.06 increase in reimbursement funding per-eligible-meal for schools who 

participate in school meals programs to account for rising costs of nutritional standards implementation.  

In addition to school meal nutritional quality changes, the HHFKA included a provision to allow low-income 

 
21 Unless the school participates in the Community Eligibility Provision, in which case they are reimbursed differently. 
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schools and districts to provide universal free meals to all students through the Community Eligibility Provision 

(CEP). This provision, implemented nationwide in SY 2014-15, allowed for schools or districts with greater than 

40% of students in their population labeled categorically eligible22 for free or reduced-price lunch to offer universal 

free meals to all students in their school or district. CEP-participating schools are reimbursed for their meals 

programs using a school-level formula, which differs from schools without CEP. Much of the literature on CEP 

adoption has shown that offering these universal free meals programs has significant positive impacts on student 

outcomes, particularly those students that were previously ineligible for free or reduced-price school meals (Gordon 

and Ruffini 2021; Kho 2018; Gordanier et al. 2020). In the appendix, I include robustness checks which drop ever-

participants in CEP from the study population to identify school meal quality effects which are not plausibly driven 

by later-access to universal free meals programs.  

 
 
 

In this paper, I utilize data from the Texas Education Agency (TEA), the Texas Department of Agriculture 

(TDA), the NCES Common Core of Data (CCD), and the U.S. Department of Education EDFacts files. In these 

data, students classified as Economically Disadvantaged are equivalent to students that are eligible for Free & 

Reduced Price Lunch. Throughout this analysis, the terminology to describe this student group will be used 

interchangeably.  

In all main analyses, I drop non-traditional public schools (charters23, juvenile institutions, private schools, 

etc.), and schools that do not participate in the NSLP in the year prior to treatment24. Due to the extremely high rates 

of NSLP participation amongst traditional public schools, if data on pre-treatment NSLP participation is not 

available, I assume those schools are NSLP-participants and include them in this analysis25. All data include school-

level administrative characteristics on enrollment demographics, NSLP participation, grade type (elementary, 

middle, or high school), and operation type (public, charter, etc.). 

 
3.3.1 Exclusionary Discipline 
 

School-level discipline data is from the Texas Education Agency for school years 2007-08 through 2016-

17. These data include combined suspension and expulsion rates at the school level. The single school-level measure 

for discipline consists of total counts of actions which are categorized as in-school-suspensions (ISS), out-of-school 

suspensions (OSS), and expulsions. Data is reported as action counts (number of actions recorded), student counts 

(number of students receiving at least one or more actions), and percentages (percent of students receiving at least 

one or more actions). The main outcome of interest is the percent of students receiving one or more exclusionary 

 
22 A student is deemed “categorically eligible” if their family receives another form of assistance targeted to low-income families, such as SNAP, 
TANF, or the Food Distribution Program on Indian Reservations. 
23 All results are robust to including NSLP-participating charter schools. 
24 In TEA discipline data, excluded schools account for N=5,795 observations. In TEA attendance data, excluded schools account for N=7,861 
observations. In EDFacts data, excluded schools account for N=36,053 observations. 
25 All results are robust to excluding the schools with missing pre-treatment NSLP participation data. 

3.3 Data 
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discipline actions, where exclusionary discipline is defined as a disciplinary action that removes a student from the 

classroom (in school or out of school suspensions or expulsions). 

 
3.3.2 Attendance 
 

The Texas Education Agency provides information on school-level attendance rates for school years 2004-

05 through 2016-17. This data further includes attendance rates at the school level for various student subgroups, 

including students characterized as economically disadvantaged, students with disabilities, and race and gender 

categories. 

 
3.3.3 Achievement 
 

To study effects of the policy on achievement, I use data on standardized test scores from the Texas 

Education Agency which spans school years 2006-07 through 2016-17 and includes proficiency rates on Texas state 

assessments for public school students in grades 3-8. In the 2011-12 school year, Texas changed their standardized 

testing regime from the Texas Assessment of Knowledge and Skills (TAKS) to the State of Texas Assessments of 

Academic Readiness (STAAR). School-level pass rates changed significantly after the introduction of this new 

testing regime, which was implemented in the year prior to the treatment studied in this paper. For this reason, I 

supplement the Texas achievement data with national-level achievement data from the Department of Education 

EDFacts26 for school years 2009-10 through 2013-14. The national data includes school-level proficiency rates for 

standardized testing in grades 3-8, and can be broken down by student subgroups. To supplement this achievement 

data with school-level characteristics, I utilize the NCES Common Core of Data27 to include enrollment 

demographics, school type (elementary, middle, or high), and other school-level information in this national dataset.  

 
3.3.4 School Meals Participation 
 

The Texas Department of Agriculture provides data on school meals participation for school years 2011-12 

through 2016-17. These data include school-level information on the number of free, reduced, and paid meals served 

annually, as well as the number of students within each school eligible to purchase meals at each of these pricing 

rates. The data also include contact information for school food authorities, flags for universal free meals 

participation, school-level NSLP and SBP participation information, and other administrative information regarding 

annual school meal operations. 

All results utilizing this data source are reported as monthly per-capita calculations. These counts are 

calculated by dividing the total number of meals served in a school year at a given school by the total number of 

students enrolled monthly summed across the entire school year. For example, if a school has 50 students enrolled 

each month, and operated their school lunch program for 8 months, the enrollment quantity for that school in this 

 
26 These data were accessed through the Urban Institute’s Education Data Portal. 
27 These data were accessed through the Urban Institute’s Education Data Portal. 
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data is given as 50 x 8 = 400. Thus, the means and per-capita measures shown in the results tables using this data 

source should be interpreted as per-capita per-month averages.  

 
 
 

The main empirical specification is a dose-response difference-in-differences model which compares changes 

in outcomes after the policy for schools that vary in their degree of “exposure” to the policy. Exposure is measured 

by the pre-policy share of students eligible for free or reduced-price lunches through the National School Lunch 

Program. Schools with a higher fraction of students eligible for free and reduced-price lunch overall have higher 

rates of school meals participation. Figure 3.1 presents the state-level breakdown of the percentage of meals served 

at each pricing rate in Texas, and indicates that Texas students consume around 80% of school meals at the free or 

reduced price rate, which is in line with national-level findings from the USDA. Figure 3.2 plots the relationship 

between monthly per-capita meals served at the school level and the percent of students eligible for free and 

reduced-price lunch at the school level in the year prior to treatment (SY 2011-12). At all levels and grade types, 

schools with a higher percentage of students on free and reduced price lunch are also the schools with the greatest 

rates of monthly per capita school lunch participation. This proportional makeup of pricing of meals served does not 

seem to dramatically change in the years following the introduction of the HHFKA.  

The treatment dose is defined as the average percent of students that are eligible for free or reduced price 

lunch at the school level in the pre-period, and is a fraction between 0 and 1. The dose remains constant at the school 

level throughout the entirety of the study period. Post-treatment is equal to 1 in 2013 (SY2012-13) and beyond after 

required implementation of the HHFKA new nutritional standards. I estimate the equation below:  

𝑦#" = 𝛼 + 𝛾𝐷: + 𝛽(𝑃"𝑥𝐷#) + 𝛾"+	𝛿# + 𝜖#"                         (1) 

In equation (1), 𝑦#" is the outcome of interest for school s at time t, 𝐷# is equal to the treatment dose for 

school s, 𝛾" are year fixed effects, and 𝛿# are school-level fixed effects. Figure 3.8 displays the distribution of the 

treatment dose in each dataset.  In my main specification, estimates are weighted by school-level enrollment and 

standard errors are clustered at the school level, but all main results are robust to utilizing an unweighted 

specification.  

Because all NSLP-participating schools were required to implement new meal standards in the Fall of 

2012, there is no variation in treatment timing in this setting. Due to the setting and methodological approach, this 

analysis will identify the intent-to-treat effect of the HHFKA new nutritional guidelines on student outcomes. The 

key identifying assumption required for this approach to produce causal effects is that in the absence of the policy 

change, trends in outcomes for higher “dose” schools would evolve in parallel to the trends in lower “dose” schools. 

To the extent that we believe that impacted outcomes for FRPL-eligible students could induce spillover 

effects on outcomes for non-FRPL eligible students, the dose response specification accounts for these spillovers by 

assigning a higher dose to schools with a higher number of students likely to be regularly utilizing school lunch as a 

primary source of nutrition. For example, if we believe that decreases in exclusionary discipline for FRPL students 

3.4 Methods 
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due to a reduction in school fighting incidents could also reduce the exclusionary discipline for a non-FRPL student 

involved in the same altercation, this specification can best account for these peer effects.  

One concern with this approach is that higher-income schools/districts were already serving higher quality 

meals before the HHFKA was implemented. While I do not observe school lunch nutritional quality directly, as long 

as the key identifying assumption holds and the differences in nutritional quality between low- and high-poverty 

schools are not changing over time in the pre-period, this would only result in my approach underestimating the 

effects of the policy. 

 
 
 

3.5.1 School Meals Participation 
 

In order to further motivate mechanisms behind the policy effect studied in this paper and understand how 

student-level behaviors and tastes could have changed in response to the newer meal menus, I analyze school meals 

operations data from the Texas Department of Agriculture. These data span school years 2011-12 through 2016-17, 

and the new meals standards due to the HHFKA were introduced in SY 2012-13.  

Figure 3.3 shows the time trends in monthly per-capita school lunch participation for students in all 

schools. In all schools, overall meal participation at a per-student level decreased in the post period, with a 

temporary increase only in high schools in the first year of treatment. Table 3.1 supplements these figures with a 

regression specification estimating the post-policy impact of the nutritional standards implementation on monthly 

per-capita meal participation in all schools, and by school grade type. Across the board, meals participation 

decreases at a statistically significant rate for free and reduced-price meals students. Estimates indicate an overall 

decrease in lunch participation of approximately 1 meal per month for free and reduced price meals students, who 

consume approximately 10-12 meals per month on average in this sample. Although estimates for paid meals are 

statistically insignificant for all schools, results are mixed depending on school type.  

Understanding the potential mechanisms that could be influencing these results is important to interpreting 

any further results on student achievement-related outcomes. Across the board, I find that free and reduced price 

lunch students decrease their school lunch participation. Prior research has shown that students eligible for free or 

reduced-price meals participate more frequently in school meals programs, and often utilize school lunches as a 

source of primary nutrition at much higher rates than students only eligible for paid meals. Despite this fact, I do 

find associational evidence that students who participate at the free or reduced rates respond to the policy effect by 

consuming fewer meals on average after the implementation of the HHFKA nutritional standards. While I am not 

able to directly observe student-level reasoning behind this shift in consumption, it is possible that student 

preferences changed in response to meal content changes. 

 
 
 

3.5 Results 
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3.5.2 Effects of New Nutritional Standards on Attendance  
 

School-level attendance data from the Texas Education Agency spans school years 2004-05 through 2016-

17. The outcomes are measured as average school-level attendance rates for the listed student subgroup. Figure 3.4 

outlines the time trends in attendance rates for schools with a defined treatment dose above the median treatment 

dose in comparison to schools with a treatment dose below the median. There is little significant change in 

attendance rates over time, and average attendance rates overall are quite high at 97% for elementary schools, 96% 

for middle schools, and 93% for high schools. The majority of the estimates from my main specification produce 

small, albeit sometimes statistically significant effects. To interpret the magnitude of these effects, I consider a 1 

standard deviation increase in free lunch eligibility in elementary schools, where the average treatment dose is equal 

to 0.633 and the standard deviation is 0.267. Given the point estimate from the estimation specification shown in 

Table 3.2, a one standard deviation increase in the elementary treatment dose corresponds to a 0.0007 percentage 

point decrease in attendance, or a 0.00069% reduction.  Across all schools, at the 5% level these estimates exclude 

effects greater than a 0.0008 percentage decrease or less than a 0.0005 percentage decrease in attendance. I conclude 

that these effects, while sometimes statistically significant, are insignificant in magnitude.  

Figure 3.5 displays an event study specification where attendance is the primary outcome, which shows 

only very small magnitude negative effects that are driven by elementary schools. Table 3.2 presents the results for 

the dose response estimation for schools by grade type. Appendix Table 3.5 breaks down these results by 

heterogeneous subgroups in all schools. All specifications result in essentially null effects on overall school level 

attendance as a result of the HHFKA new nutritional standards implementation.  

 
3.5.3 Effects of New Nutritional Standards on Exclusionary Discipline 
 

The Texas Education Agency provides data on exclusionary discipline rates at the school-level for school 

years 2007-08 through 2016-17. The main outcome studied in this analysis is the percentage of students at the 

school level receiving at least one or more exclusionary discipline actions in a year. Exclusionary discipline actions 

are defined as actions which remove a student from their normal classroom environment, such as in-school 

suspensions, out-of-school suspensions, or expulsions. 

Figure 3.6 displays the time trends for school-level disciplinary rates for schools with an assigned treatment 

dose above the median dose as compared to schools with a treatment dose below the median broken down by school 

grade type. Figure 3.7 displays the dose response event studies for the same outcome broken down by school grade 

type which illustrates the similarity in pre-trends between high dose and low dose schools and the divergence in 

these trends in the post period. Negative pre-trends for elementary schools indicate a potential for bias, and therefore 

these results should be interpreted with caution. 

Table 3.3 displays the results from the main specification which analyzes the effect of the implementation 

of new nutritional standards on student discipline rates. On average, 6% of elementary schoolers, 23% of middle 

schoolers, and 22% of high schoolers have at least one exclusionary discipline infraction per year over the sample 
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study period. Panel A of Figure 3.8 displays the distribution of the treatment dosage at the school level for the 

discipline data analyzed here. The average treatment dose is 0.569 with a standard deviation of 0.243 for middle 

schools, and an average of 0.504 with a standard deviation of 0.226 for high schools. Thus, the estimates in Table 

3.3 for middle schools suggest that a one standard deviation increase in treatment exposure to the new nutritional 

standards leads to a 1.38 percentage point decrease in students receiving a disciplinary action, which corresponds to 

a 5.9% decrease. In high schools, I find a one standard deviation increase in exposure leads to a 2.08 percentage 

point decrease in students receiving a disciplinary action, which corresponds to a 9.3% decrease. 

Overall, my estimates suggest that fewer students were subject to exclusionary discipline after the new 

school meal standards are implemented. Gordon and Ruffini (2021) find that state-level CEP adoption decreased 

middle school suspension rates by 6%, while Kho (2018) finds that CEP adoption in Tennessee decreased the rate of 

students disciplined in schools by 10%, and finds the largest reductions in high schools. These estimates suggest that 

improving nutritional quality of the school meals, in addition to increasing overall access, can have implications for 

behavioral outcomes for students. A broad medical literature has found that improved nutritional intake can 

positively influence behavioral outcomes, which supports the potential mechanisms influencing these results to be 

improved nutritional intake of the students consuming these new school lunches in the post-period. However, due to 

data limitations I am unable to directly attribute these discipline reductions to improved nutritional intake. Other 

potential mechanisms for discipline reductions include decreased meal participation leading to less-crowded 

cafeteria rooms, improved peer effects resulting in reduced suspension rates in the entire school environment, or 

changes in teacher participation in school meals. Though I cannot observe teacher participation in school meals, if 

teachers also consume these school meals regularly and are additionally impacted by nutritional quality of these 

meals, this could influence disciplinary practices from the top down. While my estimates are in line with findings in 

prior literature on the effects of school nutrition on student discipline outcomes, they remain significantly smaller in 

magnitude than prior research on school-level interventions that specifically target reductions in discipline, such as 

Restorative Justice programs (Davison, Penner, and Penner 2022). 

 
3.5.4 Effects of New Nutritional Standards on Achievement 
 

In my main achievement analysis, I utilize both Texas state-level data on student achievement, and 

supplement this analysis with a national-level dataset from the Common Core of Data and EDFacts28. 

The Texas Education Agency provides school-level proficiency rates on standardized test scores for school 

years 2005-06 through 2015-16. From school years 2005-06 through 2010-11, the standardized test administered in 

the state of Texas was the Texas Assessment of Knowledge and Skills (TAKS). In school year 2011-12, Texas 

began a new testing regime, switching their standardized testing to the State of Texas Assessments of Academic 

Readiness (STAAR) exam.  

Figure 3.9 shows average proficiency rates in Math and Reading exams over time in the state of Texas. Due 

 
28 These data were accessed through the Urban Institute’s Education Data Portal. 
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to this change in testing regime, Texas proficiency rates in math and reading assessments dropped significantly, and 

the Texas Education Agency reports that these testing scores are not comparable over regime changes. In analyzing 

this data, there is also evidence (outlined in Appendix C) that this testing regime change differentially impacted 

economically disadvantaged students as compared to their non-economically disadvantaged peers. I formally test for 

whether this testing regime change differentially impacted the treatment group in Appendix Table 3.12, and find 

evidence that this is the case. Due to this disparity in testing proficiency rates induced by the testing regime change, 

I will be unable to draw credibly causal conclusions about the impact of new nutritional standards in Texas on 

achievement scores due to the nature of treatment as defined in this model. 

For this reason, I supplement my state-level analysis with a national-level achievement analysis. To 

properly account for changing testing regimes and their potentially differential effect on economically disadvantaged 

students as demonstrated in the Texas data, I drop any states that experience a testing regime change within the 

study period29. Additionally, I exclude states which conduct their testing in the Fall semester30. Within the EDFacts 

proficiency data, school-by-grade-level proficiency rates are reported as a range with a high, low, and midpoint 

proficiency rate. The main outcome of interest utilized in this paper are the midpoint proficiency rates31. 

Figure 3.10 displays time trends in average proficiency rates for all students in the national level data. 

Figure 3.11 further decomposes these trends for elementary and middle school test scores for schools with a 

treatment dose above the median versus schools with a treatment dose below the median.  Differential pre-trends in 

middle school reading and elementary school mathematics as outlined in the event studies displayed in Figure 3.12 

indicate a potential for bias in the estimates, and therefore I am unable to interpret those results as causal. 

Table 3.4 outlines the results of the main specification on reading and mathematics proficiency rates by 

school type. Due to the pre-trends outlined above, I am unable to draw credible conclusions from the elementary 

school mathematics or middle school reading results outlined in this table. However, I do find evidence of 

reductions in elementary school reading proficiency rates and null effects on middle school mathematics scores. To 

interpret the magnitude of these results, I consider a 1 standard deviation increase in the treatment dose, 0.265, 

which corresponds to a 0.14 percentage point decrease in the elementary school reading proficiency rate, or a 

0.002% decrease. Thus, we can conclude that changes in school lunch nutritional standards resulted in very small, 

albeit statistically significant, decreases in elementary reading proficiency rates and null effects on middle school 

mathematics proficiency rates. 

 
3.5.5 Robustness Checks  
 

To supplement my main analyses, I conduct various robustness checks which are outlined in Appendix B. 

My main results for attendance, discipline, and achievement are robust to various checks such as including charter 

 
29 The excluded states due to testing regime changes are: Alabama, Florida, Illinois, Michigan, Minnesota, Mississippi, New York, North 
Carolina, Oklahoma, Oregon, Pennsylvania, Texas, Utah, Virginia, Wyoming. 
30 The excluded states due to Fall testing are: Maine, Michigan, Nebraska, New Hampshire, North Dakota, Rhode Island, Vermont, Wisconsin. 
31 All results are robust to using the high end or low end of proficiency ranges as a primary outcome of interest. 
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schools, excluding weighting in the regression specification, including only schools which participate in both the 

NSLP and SBP, and dropping ever-participants in the CEP program. I additionally estimate placebo checks (outlined 

in Appendix Table 3.11) where I place grade-level enrollment percentages on the left hand side of the estimating 

equation, and find null results of the dose response treatment on the percentages of enrolled students in each grade at 

the school level, an outcome that we should not expect to be impacted by this treatment. 

 
 
 

There is a general consensus within the prior literature that improved access to nutrition in the form of school 

meals has a positive impact on student outcomes. Less is known about the causal impact of nutritional quality of 

these meals, but recent literature has concluded mostly positive or null effects of improving the health quality of 

school meals provided to students. This paper adds to this literature by providing some of the first causal evidence 

regarding the impacts of the most recent and most dramatic change to the nutritional standards in school meals 

across the country induced by the Healthy Hunger-Free Kids Act of 2010. The results indicate that students eligible 

for free or reduced-price meals tended to consume fewer monthly meals on average, possibly due to shifting tastes 

or preferences regarding the newer meal menus. I further find reductions in disciplinary rates after the introduction 

of the new meals standards, indicating positive impacts on short-term behavioral outcomes for students as a result of 

the changes in nutritional content of meals. I find largely null effects on attendance overall, null effects on middle 

school mathematics achievement, and very small reductions in elementary reading achievement.  

Overall, the body of work on school nutrition programs indicates that food served in schools can be greatly 

influential in students’ short and long-term outcomes. This second-largest nutrition program in the U.S. reaches 

almost 30 million students each day, and therefore research on its impacts carries particular policy relevance. The 

findings in this paper coupled with prior literature suggest that quality of these meals, in addition to access, can have 

important implications for student outcomes in the form of reduced incidence of exclusionary discipline while not 

dramatically impacting overall student standardized test achievement or deterring students from attending school. 

More research is needed to determine the exact mechanisms through which improved school meal nutritional quality 

impacts student outcomes to better inform policy decisions around this important topic. 

  

3.6 Discussion & Conclusion 
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Figure 3.1 School Meals Served in Texas at Free & Reduced and Paid Rates as a proportion of All Meals Served 

Data Source: Texas Department of Agriculture  
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Figure 3.2 Scatterplots of Campus-Level Percent ED Students vs. Campus-Level Lunch Served Per-Capita 

 
Data Source: Texas Department of Agriculture 
 
Notes: Panel (a) shows the relationship between campus-level percent economically disadvantaged (ED) students in 
SY 2011-12 and campus-level monthly per capita meals served in 2011-12. Panel (b) shows this relationship in 
elementary schools, panel (c) for middle schools, and panel (d) for high schools. Panel (a) has a correlation 
coefficient of 0.7087, panel (b) has a correlation coefficient of 0.8365, panel (c) 0.7302, and panel (d) 0.5380.  
  



 115 

Figure 3.3 Time Trends in per capita lunches served at each payment rate 

 
Data Source: Texas Department of Agriculture 
 
Notes: Panel (a) plots the time trends in monthly per-capita lunches served for all schools. Panel (b) plots this for 
elementary schools, panel (c) for middle schools, and panel (d) for high schools. This includes only traditional 
public schools and NSLP participating schools. 
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Table 3.1 Estimating the impact of the policy change on per-capita school meal participation 

        

 (1) (2) (3) 

  
Paid Meals Free Meals Reduced Price 

Meals 

  PANEL A: ALL SCHOOLS 

Post 2012 0.02 -1.04*** -0.87*** 

 (0.05) (0.02) (0.03) 
Mean 8.01 12.57 11.34 
Observations 37744 38850 34865 
  PANEL B: ELEMENTARY SCHOOLS  
Post 2012 -0.23** -1.18*** -1.06*** 

 (0.08) (0.02) (0.03) 
Mean 8.70 13.28 12.16 
Observations 18324 18954 16796 
  PANEL C: MIDDLE SCHOOLS 
Post 2012 0.02 -1.02*** -0.81*** 

 (0.10) (0.05) (0.06) 
Mean 8.11 12.82 11.54 
Observations 6910 7112 6362 
  PANEL D: HIGH SCHOOLS 
Post 2012 0.35*** -0.96*** -0.70*** 

 (0.10) (0.05) (0.06) 
Mean 6.34 10.74 9.40 

Observations 7980 8194 7454 
Standard errors in parentheses 
* p < 0.05, ** p < 0.01, *** p < 0.001 
 
Data Source: Texas Department of Agriculture 
 
Notes: This table estimates the equation  𝑌#" = 𝛼 + 𝛽𝑃𝑜𝑠𝑡2012 + 𝑋# where 𝑌#" is equal to monthly per-capita meals 
served and Post2012 is equal to 1 in SY 2012-13 and beyond. These estimates are weighted by enrollment quantity 
and the specification includes campus fixed effects, with standard errors clustered at the campus level.  
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Figure 3.4 Time-trends in attendance rates for schools with a dose above the median vs. schools with a dose below 
the median 

 
Data Source: Texas Education Agency 
 
Notes: This figure shows the annual mean attendance rates at the school level in the state of Texas from SY 2004-05 
through SY 2016-17. Panel (a) plots the annual mean attendance rates in all schools, panel (b) plots the annual mean 
attendance rate in elementary schools, panel (c) plots this for middle schools, and panel (d) plots this for high 
schools. The “dose” is defined as the average percent of a campus that qualifies for Free or Reduced Price Lunch 
(FRPL) in the years prior to treatment (SY 2004-05 – SY 2011-12). Schools with a baseline average percentage of 
FRPL eligible students above the statewide median are classified in this figure as being “above median” and are 
represented by the solid black line. Schools with a baseline percentage of FRPL eligible students below the 
statewide median are classified as being “below median” and are represented by the dashed blue line.  
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Figure 3.5 Dose Response Event Study for School-Level Attendance Rates 

 
Data Source: Texas Education Agency 
 
Notes: This figure shows the event studies for overall attendance rates in the pre and post-policy periods. Panel (a) 
plots the event study for attendance rates in all schools, panel (b) plots the event study for attendance rate in 
elementary schools, panel (c) plots this for middle schools, and panel (d) plots this for high schools. The “dose” is 
defined as the average percent of a campus that qualifies for Free or Reduced Price Lunch (FRPL) in the years prior 
to treatment (SY 2004-05 – SY 2011-12).  
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Table 3.2 Dose Response Estimation of School Lunch Nutritional Changes on Attendance Rates 

 (1) (2) (3) (4) 
 All Elementary Middle High 
Dose x Post -0.002604*** -0.002533*** -0.000695 0.000065 
 (0.000371) (0.000226) (0.000580) (0.001791) 
Mean 0.96 0.97 0.96 0.93 
Observations 94581 52787 19881 18020 
Standard errors in parentheses 
* p < 0.05, ** p < 0.01, *** p < 0.001 
Data Source: Texas Education Agency 
 
Notes: This table shows the dose response estimation of school lunch nutritional changes on attendance rates at the 
school level. The dose in this estimation is defined as the average school-level percent of students eligible for Free 
& Reduced Price Lunch (FRPL) in the pre-period (SY 2004-05 – SY2011-12). Post-treatment is equal to 1 in 
SY2012-13 and beyond. Standard errors are clustered at the campus level, and estimates are weighted by the total 
number of students at the school-level. Non-traditional public schools (including charters, non-profit private, 
juvenile institutions, etc.) and schools that do not participate in the National School Lunch Program in the year prior 
to treatment are excluded from this analysis. All specifications include campus and year fixed effects. 
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Figure 3.6 Time-trends in disciplinary rates for schools with a dose above the median vs. districts with a dose below 
the median 

 
Data Source: Texas Education Agency 
 
Notes: This figure shows the annual mean disciplinary rates at the school level in the state of Texas from SY 2007-
08 through SY 2016-17 for schools with a treatment dose above the median as compared to schools with a treatment 
dose below the median. Panel (a) plots the annual mean disciplinary rates in all schools, panel (b) plots the annual 
mean disciplinary rate in elementary schools, panel (c) plots this for middle schools, and panel (d) plots this for high 
schools. The “dose” is defined as the average percent of a campus that qualifies for Free or Reduced Price Lunch 
(FRPL) in the years prior to treatment (SY 2007-08 – SY 2011-12). Schools with a baseline average percentage of 
FRPL eligible students above the statewide median are classified as being “above median” and are represented by 
the solid black line. Schools with a baseline percentage of FRPL eligible students below the statewide median are 
classified as being “below median” and are represented by the blue line.  
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Figure 3.7 Dose Response Event Study for School-Level Discipline Rates 

 
Data Source: Texas Education Agency 
 
Notes: This figure shows the event studies for overall disciplinary rates in the pre and post-policy periods. Panel (a) 
plots the event study for disciplinary rates in all schools, panel (b) plots the event study for disciplinary rate in 
elementary schools, panel (c) plots this for middle schools, and panel (d) plots this for high schools. The “dose” is 
defined as the average percent of a campus that qualifies for Free or Reduced Price Lunch (FRPL) in the years prior 
to treatment (SY 2007-08 – SY 2011-12).  
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Table 3.3 Dose Response Estimation of School Lunch Nutritional Changes on Percent of Students with Exclusionary 
Discipline Records 

 (1) (2) (3) (4) 
 All Elementary Middle High 
Dose x Post -0.9856* -1.1152*** -5.6680*** -9.2211*** 
 (0.3840) (0.1837) (0.6737) (1.1622) 
Mean 13.68 6.36 23.09 22.21 
Observations 59780 32034 14498 11624 
Standard errors in parentheses 
* p < 0.05, ** p < 0.01, *** p < 0.001 
Data Source: Texas Education Agency 
 
Notes: This table shows the dose response estimation of school lunch nutritional changes on discipline rates in 
schools by grade type. The dose in this estimation is defined as the average school-level percent of students eligible 
for Free & Reduced Price Lunch (FRPL) in the pre-period (SY 2007-08 – SY2011-12). Post-treatment is equal to 1 
in SY2012-13 and beyond. Standard errors are clustered at the campus level, and estimates are weighted by the total 
number of students at the school-level. Non-traditional public schools (including charters, non-profit private, 
juvenile institutions, etc.) and schools that do not participate in the National School Lunch Program in the year prior 
to treatment are excluded from this analysis. All specifications include campus and year fixed effects. 
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Figure 3.8 Distribution of the Treatment Dose 
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Figure 3.9 Time Trends in Proficiency Rates for All Students in Texas 

 
Data Source: Texas Education Agency 
 
Notes: This figure shows the annual mean proficiency rates at the school level in the state of Texas from SY 2005-06 
through SY 2015-16 for reading and math standardized test scores. Panel (a) plots the annual mean proficiency rates 
on reading exams in elementary school grades, panel (b) plots the annual mean proficiency rates on reading exams 
in middle school grades, panel (c) plots annual mean proficiency rates on math exams in elementary grades, and 
panel (d) plots this middle school grades.  
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Figure 3.10 Time Trends in Proficiency Rates for All Students in EDFacts National Data 

 
Data Source: U.S. Department of Education EDFacts 
 
Notes: This figure shows the annual mean proficiency rates at the school level in the included states from SY 2009-
10 through SY 2013-14 for reading and math standardized test scores. Panel (a) plots the annual mean proficiency 
rates on reading exams in elementary school grades, panel (b) plots the annual mean proficiency rates on reading 
exams in middle school grades, panel (c) plots annual mean proficiency rates on math exams in elementary grades, 
and panel (d) plots this middle school grades.  
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Figure 3.11 Weighted Time Trends in Proficiency Rates for schools with a dose above vs. below the median in 
EDFacts National Data 

 
Data Source: U.S. Department of Education EDFacts and NCES Common Core of Data 
 
Notes: This figure shows the annual mean standardized test proficiency rates at the school level in the study states 
from SY 2009-10 through SY 2013-14 for schools with a treatment dose above the median as compared to schools 
with a treatment dose below the median. Panel (a) plots the annual mean reading proficiency rates in elementary 
schools, panel (b) plots the annual mean reading proficiency rates in middle schools, panel (c) plots the annual mean 
mathematics proficiency rates in elementary schools, and panel (d) plots this for middle schools. The “dose” is 
defined as the average percent of a campus that qualifies for Free or Reduced Price Lunch (FRPL) in the years prior 
to treatment (SY 2009-10 – SY 2011-12). Schools with a baseline average percentage of FRPL eligible students 
above the statewide median are classified as being “above median” and are represented by the solid black line. 
Schools with a baseline percentage of FRPL eligible students below the statewide median are classified as being 
“below median” and are represented by the dashed blue line.  
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Figure 3.12 Dose Response Event Studies for Standardized Testing Proficiency in EDFacts National Data 

 
Data Source: U.S. Department of Education EDFacts and NCES Common Core of Data 
 
Notes: This figure shows the event studies for overall reading and mathematics proficiency rates in the pre and post-
policy periods. Panel (a) plots the event study for reading proficiency rates in elementary schools, panel (b) plots the 
event study for reading proficiency rates in middle schools, panel (c) plots this for mathematics proficiency rates in 
elementary schools, and panel (d) plots this for middle schools. The “dose” is defined as the average percent of a 
campus that qualifies for Free or Reduced Price Lunch (FRPL) in the years prior to treatment (SY 2009-10 – SY 
2011-12).  
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Table 3.4 Dose Response Estimation of School Lunch Nutritional Changes on Standardized Testing Proficiency 
Rates 

      

 (1) (2) 
  Reading Math 

  PANEL A: ELEMENTARY SCHOOLS 

Dose x Post -0.51** -1.88*** 

 (0.16) (0.19) 
Mean 67.68 68.49 
Observations 335788 335782 
  PANEL B: MIDDLE SCHOOLS  
Dose x Post 0.55* -0.11 

 (0.23) (0.35) 
Mean 68.23 62.29 

Observations 177385 177422 
Standard errors in parentheses 
* p < 0.05, ** p < 0.01, *** p < 0.001 
 
Data Source: U.S. Department of Education EDFacts and NCES Common Core of Data 
 
Notes: This table shows the dose response estimation of school lunch nutritional changes on proficiency rates in 
schools by grade type. The dose in this estimation is defined as the average school-level percent of students eligible 
for Free & Reduced Price Lunch (FRPL) in the pre-period (SY 2009-10 – SY2011-12). Post-treatment is equal to 1 
in SY2012-13 and beyond. Standard errors are clustered at the campus level, and estimates are weighted by the total 
number of students tested at the school-level. Non-traditional public schools (including charters, non-profit private, 
juvenile institutions, etc.) and schools in states which experienced a testing regime change over the study period are 
excluded from this analysis. All specifications include campus, year, and state fixed effects. 
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Table 3.5 Dose Response Estimation of School Lunch Nutritional Changes on Attendance Rates for Heterogeneous 
Groups 

 (1) (2) (3) (4) (5) (6) 
 Black Hispanic White NA ED IEP 
Dose x Post -0.004508*** -0.005129*** -0.001837*** 0.003859 -0.006315*** -0.002352*** 

 (0.000795) (0.000544) (0.000377) (0.003587) (0.000515) (0.000641) 
Mean 0.96 0.96 0.95 0.95 0.95 0.95 
Observations 68518 92561 84306 9297 93715 91098 
Standard errors in parentheses 
* p < 0.05, ** p < 0.01, *** p < 0.001 
 
Data Source: Texas Education Agency 
 
Notes: This table shows the dose response estimation of school lunch nutritional changes on attendance rates at the 
school level for various student subgroups. The dose in this estimation is defined as the average school-level percent 
of students eligible for Free & Reduced Price Lunch (FRPL) in the pre-period (SY 2004-05 – SY2011-12). Post-
treatment is equal to 1 in SY2012-13 and beyond. Standard errors are clustered at the campus level, and estimates 
are weighted by the total number of students in each student subgroup at the school-level. Non-traditional public 
schools (including charters, non-profit private, juvenile institutions, etc.) and schools that do not participate in the 
National School Lunch Program in the year prior to treatment are excluded from this analysis. All specifications 
include campus and year fixed effects. NA stands for Native American, ED stands for Economically Disadvantaged, 
and IEP stands for Individualized Education Plan or students with a documented disability. 
  

3.8 Appendix A: Heterogeneous Results 
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Table 3.6 Dose Response Estimation of School Lunch Nutritional Changes on Reading Proficiency Rates by Grade 

      

 (1) (2) 
  Reading Math 
  PANEL A: 3rd Grade 

Dose x Post -1.21*** -2.96*** 
 (0.23) (0.26) 

Mean 65.82 69.54 
Observations 113229 113214 
  PANEL B: 4th Grade 
Dose x Post -0.23 -1.11*** 

 (0.23) (0.27) 
Mean 68.94 68.58 
Observations 112418 112410 
  PANEL A: 5th Grade 

Dose x Post -0.05 -1.41*** 
 (0.21) (0.28) 

Mean 68.32 67.30 
Observations 108243 108254 
  PANEL B: 6th Grade 
Dose x Post 0.39 -0.53 

 (0.28) (0.41) 
Mean 68.00 63.93 
Observations 70251 70295 
  PANEL A: 7th Grade 

Dose x Post 1.16*** -1.24** 
 (0.30) (0.43) 

Mean 67.83 62.42 
Observations 52929 52924 
  PANEL B: 8th Grade 
Dose x Post 0.14 1.77*** 

 (0.32) (0.48) 
Mean 68.93 59.98 
Observations 52706 52684 

Standard errors in parentheses 
* p < 0.05, ** p < 0.01, *** p < 0.001 
Data Source: U.S. Department of Education EDFacts and NCES Common Core of Data 
 
Notes: This table shows the dose response estimation of school lunch nutritional changes on proficiency rates in 
schools by grade level. The dose in this estimation is defined as the average school-level percent of students eligible 
for Free & Reduced Price Lunch (FRPL) in the pre-period (SY 2009-10 – SY2011-12). Post-treatment is equal to 1 
in SY2012-13 and beyond. Standard errors are clustered at the campus level, and estimates are weighted by the total 
number of students tested at the school-level. Non-traditional public schools (including charters, non-profit private, 
juvenile institutions, etc.) and schools in states which experienced a testing regime change over the study period are 
excluded from this analysis. All specifications include campus, year, and state fixed effects.  
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Table 3.7 Dose Response Estimation of School Lunch Nutritional Changes on Discipline Rates by School Meal 
Vendor Status in Texas 

          

 (1) (2) (3) (4) 

  All Schools Elementary Middle High 

  PANEL A: School Meals Prepared In-House 

Post 2012 -0.74 -0.8265*** -5.6950*** -9.2556*** 

 (0.46) (0.20) (0.77) (1.38) 
Mean 13.70 6.33 23.10 22.65 
Observations 47715 25667 11564 9184 
  PANEL B: School Meals Prepared by Outside Vendor 
Post 2012 -1.20 -2.7963*** -5.7368*** -6.5154* 

 (0.77) (0.46) (1.56) (2.58) 
Mean 14.26 6.50 23.66 24.44 

Observations 10394 5757 2604 1912 
Standard errors in parentheses 
* p < 0.05, ** p < 0.01, *** p < 0.001 
Data Source: Texas Education Agency and Texas Department of Agriculture 
 
Notes: This table shows the dose response estimation of school lunch nutritional changes on discipline rates in Texas 
schools by school meal vendor status. The dose in this estimation is defined as the average school-level percent of 
students eligible for Free & Reduced Price Lunch (FRPL) in the pre-period (SY 2009-10 – SY2011-12). Post-
treatment is equal to 1 in SY2012-13 and beyond. Standard errors are clustered at the campus level, and estimates 
are weighted by the total number of students tested at the school-level. Non-traditional public schools (including 
charters, non-profit private, juvenile institutions, etc.) are excluded from this analysis. All specifications include 
campus and year fixed effects. 
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Table 3.8 Robustness of Dose Response Estimation of School Lunch Nutrition on Exclusionary Discipline Rates 

          

 (1) (2) (3) (4) 
  All Schools Elementary Middle High 

  PANEL A: Unweighted Estimates 

Post 2012 -0.8006** -1.1152*** -5.6702*** -8.5405*** 

 (0.28) (0.18) (0.67) (1.08) 
Mean 13.68 6.36 23.09 22.21 
Observations 59780 32034 14498 11624 
  PANEL B: Including Charter Schools 
Post 2012 -0.7623* -0.9715*** -5.4906*** -8.8999*** 

 (0.38) (0.18) (0.67) (1.14) 
Mean 13.32 6.29 22.79 21.39 
Observations 62787 33127 14779 12323 
  PANEL C: Excluding Non-SBP Participating Schools 
Post 2012 -0.8895* -1.0880*** -5.6346*** -9.1970*** 

 (0.39) (0.19) (0.69) (1.17) 
Mean 13.72 6.39 23.20 22.23 
Observations 59520 31879 14416 11601 
  PANEL D: Only Confirmed NSLP Participants in Pre-Period 
Post 2012 -0.8533* -1.2234*** -5.6837*** -8.9091*** 

 (0.39) (0.18) (0.69) (1.21) 
Mean 13.80 6.36 23.20 22.96 
Observations 58109 31424 14168 11096 
  PANEL E: Excluding Ever-Participants in CEP 
Post 2012 -1.2352** -1.9077*** -6.2820*** -8.1829*** 

 (0.42) (0.22) (0.72) (1.29) 
Mean 13.42 6.42 21.87 21.28 
Observations 48496 25272 11909 9932 

Standard errors in parentheses 
* p < 0.05, ** p < 0.01, *** p < 0.001 
 
Notes: This table shows the dose response estimation of school lunch nutritional changes on discipline rates in 
schools by grade type. The dose in this estimation is defined as the average school-level percent of students eligible 
for Free & Reduced Price Lunch (FRPL) in the pre-period (SY 2007-08 – SY2011-12). Post-treatment is equal to 1 
in SY2012-13 and beyond. Standard errors are clustered at the campus level, and in Panels B-E estimates are 
weighted by the total number of students at the school-level. All specifications include campus and year fixed 
effects. 
  

3.9 Appendix B: Robustness Checks 
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Table 3.9 Robustness of Dose Response Estimation of School Lunch Nutrition on Attendance 

          

 (1) (2) (3) (4) 
  All Schools Elementary Middle High 
  PANEL A: Unweighted Estimates 

Post 2012 -0.002371*** -0.002606*** -0.000304 0.000777 
 (0.00) (0.00) (0.00) (0.00) 

Mean 0.96 0.97 0.96 0.93 
Observations 94581 52787 19881 18020 
  PANEL B: Including Charter Schools 
Post 2012 -0.002504*** -0.002441*** -0.000747 0.000170 

 (0.00) (0.00) (0.00) (0.00) 
Mean 0.96 0.97 0.96 0.93 
Observations 99170 54543 20327 19094 
  PANEL C: Excluding Non-SBP Participating Schools 
Post 2012 -0.002667*** -0.002569*** -0.000742 0.000123 

 (0.00) (0.00) (0.00) (0.00) 
Mean 0.96 0.97 0.96 0.93 
Observations 93871 52246 19751 17981 
  PANEL D: Only Confirmed NSLP Participants in Pre-Period 
Post 2012 -0.002664*** -0.002535*** -0.000658 -0.000170 

 (0.00) (0.00) (0.00) (0.00) 
Mean 0.96 0.97 0.96 0.93 
Observations 90640 51519 19234 16643 
  PANEL E: Excluding Ever-Participants in CEP 
Post 2012 -0.001825*** -0.001822*** 0.000248 -0.001326 

 (0.00) (0.00) (0.00) (0.00) 
Mean 0.96 0.97 0.96 0.93 
Observations 77500 42295 16374 15433 

Standard errors in parentheses 
* p < 0.05, ** p < 0.01, *** p < 0.001 
Data Source: Texas Education Agency 
 
Notes: This table shows the dose response estimation of school lunch nutritional changes on attendance rates at the 
school level. The dose in this estimation is defined as the average school-level percent of students eligible for Free 
& Reduced Price Lunch (FRPL) in the pre-period (SY 2004-05 – SY2011-12). Post-treatment is equal to 1 in 
SY2012-13 and beyond. Standard errors are clustered at the campus level, and in Panels B-E estimates are weighted 
by the total number of students at the school-level. All specifications include campus and year fixed effects. 
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Table 3.10 Robustness of Dose Response Estimation of School Lunch Nutrition on Reading Achievement 

         

 Panel 1: Reading Achievement   Panel 2: Math Achievement 

 (1) (2)  (1) (2) 
  Elementary Middle   Elementary Middle 
  Panel 1A: Unweighted Estimates   Panel 2A: Unweighted Estimates 
Post 2012 -0.69*** 0.43  -2.08*** 0.10 

 (0.18) (0.24)  (0.21) (0.32) 
Mean 67.68 68.23  68.49 62.29 
Observations 335833 177408   335827 177445 
  Panel 1B: Including Charter Schools   Panel 2B: Including Charter Schools 
Post 2012 -0.32* 0.56**  -1.72*** 0.00 

 (0.15) (0.22)  (0.19) (0.33) 
Mean 67.56 68.11  68.14 61.56 
Observations 354977 196374   354982 196397 

Standard errors in parentheses 
* p < 0.05, ** p < 0.01, *** p < 0.001 
Data Source: U.S. Department of Education EDFacts and NCES Common Core of Data 
 
Notes: This table shows the dose response estimation of school lunch nutritional changes on proficiency rates in 
schools by grade type. The dose in this estimation is defined as the average school-level percent of students eligible 
for Free & Reduced Price Lunch (FRPL) in the pre-period (SY 2009-10 – SY2011-12). Post-treatment is equal to 1 
in SY2012-13 and beyond. Standard errors are clustered at the campus level, and estimates in Panels 1B and 2B are 
weighted by the total number of students tested at the school-level. All specifications include campus, year, and state 
fixed effects. 
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Table 3.11 Dose Response Estimation of School Lunch Nutrition on Grade Level Enrollment Percentages 

    

 (1) 
  Grade Enrollment 
  3rd Grade 
Dose x Post 0.17 

 (0.12) 
Mean 14.95 
Observations 42708 
  4th Grade 
Dose x Post -0.06 

 (0.14) 
Mean 14.94 
Observations 42708 
  5th Grade 
Dose x Post -0.03 

 (0.16) 
Mean 12.72 
Observations 42708 
  6th Grade 
Dose x Post 1.01 

 (0.65) 
Mean 29.31 
Observations 15370 
  7th Grade 
Dose x Post -0.36 

 (0.37) 
Mean 32.24 
Observations 15370 
  8th Grade 
Dose x Post -0.57 

 (0.39) 
Mean 32.24 
Observations 15370 

Standard errors in parentheses 
* p < 0.05, ** p < 0.01, *** p < 0.001 
Data Source: Texas Education Agency 
 
Notes: This table shows the dose response estimation of school lunch nutritional changes on enrollment rates in 
schools by grade level. The dose in this estimation is defined as the average school-level percent of students eligible 
for Free & Reduced Price Lunch (FRPL) in the pre-period (SY 2007-08 – SY2011-12). Post-treatment is equal to 1 
in SY2012-13 and beyond. Standard errors are clustered at the campus level, and estimates are weighted by the total 
number of students at the school-level. Non-traditional public schools (including charters, non-profit private, 
juvenile institutions, etc.) and schools that do not participate in the National School Lunch Program in the year prior 
to treatment are excluded from this analysis. All specifications include campus and year fixed effects. 
  



 136 

 

In both Texas Education Agency standardized testing regimes, elementary aged students have the option to 

take their exam in either English or Spanish, based on their language proficiency and what their school determines is 

the best fit exam delivery for their language preferences. In all reported results, the proficiency rates represent 

proficiency for all students taking the Texas state exams, in both language formats. 

In the year of the testing regime change from STAAR to TAKS, SY 2011-12, proficiency rates drop and 

remain below the trend average during the TAKS regime. Figure 3.13 plots these time trends for elementary and 

middle school reading and math scores for students who are classified as economically disadvantaged as compared 

to students who are classified as non-economically disadvantaged. Figure 3.14 further plots these same time trends 

for schools with a treatment dose above the median as compared to schools with a treatment dose below the median. 

Figure 3.13 and 3.14 similarly display a sharp decrease in proficiency rates for all students under the new STAAR 

testing regime, but also indicate that these magnitudes appear stronger for economically disadvantaged students as 

compared to non-economically disadvantaged students, and for schools with a higher treatment dose percentage of 

economically disadvantaged students.  

To formally test whether the change from TAKS to STAAR testing regimes disproportionately impacted the 

proficiency rates of the treatment group, I run a basic difference-in-differences specification where treatment is 

equal to 1 for the student subgroup “economically disadvantaged” and treatment is equal to 0 for the student 

subgroup “non-economically disadvantaged”. I utilize data from school years 2005-06 through 2011-12, where 

2011-12 is the first year within the new STAAR testing regime. Post-treatment is equal to 1 only in the year 2011-

12, and zero otherwise. I weight by number of students tested, and include school fixed effects. Table 3.12 shows 

the regression results from this specification, which indicate that across the board in all grades and in all subjects, 

economically disadvantaged students’ proficiency scores dropped statistically significantly more than the scores of 

their non-economically disadvantaged peers.  

  

3.10 Appendix C: Texas Achievement Data Analysis 
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Figure 3.13 Weighted Time Trends in Proficiency Rates for Economically Disadvantaged Students vs Non-
Economically Disadvantaged Students in Texas 

 
Data Source: Texas Education Agency 
 
Notes: This figure shows the annual mean proficiency rates at the school level in the state of Texas from SY 2007-08 
through SY 2015-16 for reading and math standardized test scores. Panel (a) plots the annual mean reading 
proficiency rates in elementary schools for economically disadvantaged students and non-economically 
disadvantaged students, panel (b) plots this for middle schools, panel (c) plots the annual mean math proficiency 
rates in elementary schools for economically disadvantaged students and non-economically disadvantaged students, 
and panel (d) plots this for middle schools.  
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Figure 3.14 Weighted Time Trends in Proficiency Rates for schools with a dose above vs. below the median in Texas 

 
Data Source: Texas Education Agency 
 
Notes: This figure shows the annual mean proficiency rates at the school level in the state of Texas from SY 2007-08 
through SY 2015-16 for reading and math standardized test scores. Panel (a) plots the annual mean reading 
proficiency rates in elementary schools with an above median dose vs. schools with a below median dose, panel (b) 
plots this for middle schools, panel (c) plots the annual mean math proficiency rates in elementary schools with an 
above median dose vs. schools with a below median dose, and panel (d) plots this for middle schools. The “dose” is 
defined as the average percent of a campus that qualifies for Free or Reduced Price Lunch (FRPL) in the years prior 
to treatment (SY 2005-06 – SY 2011-12). Schools with a baseline average percentage of FRPL eligible students 
above the statewide median are classified in this figure as being “above median” and are represented by the solid 
black line. Schools with a baseline percentage of FRPL eligible students below the statewide median are classified in 
this figure as being “below median” and are represented by the blue dashed line.  
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Table 3.12 Difference in Differences Estimation of TAKS to STAAR testing regime change on Economically 
Disadvantaged student proficiency rates 

      

 (1) (2) 
  Reading Math 
  PANEL A: 3rd Grade 

Dose x Post -0.12*** -0.08*** 
 0.00  0.00  

Mean 0.89 0.81 
Observations 50948 51010 
  PANEL B: 4th Grade 
Dose x Post -0.06*** -0.09*** 

 0.00  0.00  
Mean 0.83 0.82 
Observations 50493 50578 
  PANEL A: 5th Grade 

Dose x Post -0.09*** -0.08*** 
 0.00  0.00  

Mean 0.88 0.88 
Observations 47082 47092 
  PANEL B: 6th Grade 
Dose x Post -0.11*** -0.02*** 

 0.00  0.00  
Mean 0.88 0.80 
Observations 28524 28511 
  PANEL A: 7th Grade 

Dose x Post -0.05*** -0.04*** 
 0.00  0.00  

Mean 0.83 0.75 
Observations 24131 24103 
  PANEL B: 8th Grade 
Dose x Post -0.09*** -0.02*** 

 0.00  0.00  
Mean 0.90 0.78 
Observations 24290 24171 

Standard errors in parentheses 
* p < 0.05, ** p < 0.01, *** p < 0.001 
Data Source: Texas Education Agency 
 
Notes: This table estimates the equation  𝑌#" = 𝛼 + 𝛽𝐸𝐷 ∗ 𝑃𝑜𝑠𝑡2011 + 𝛾𝐸𝐷 + 𝛿𝑌𝑒𝑎𝑟 + 𝑋#" where 𝑌#" is equal to 
proficiency rates for student group s at time t and Post2011 is equal to 1 in SY 2011-12 and zero otherwise. ED is 
equal to 1 if the student group is “economically disadvantaged” and 0 if the student group is “non-economically 
disadvantaged”. The estimates are weighted by enrollment quantity and the specification includes campus fixed 
effects, with standard errors clustered at the campus level. These specifications include data spanning school years 
2005-06 through 2011-12 only. 


