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Abstract: In this study, we propose and test a mechanism for the effect of neighborhood of residence
on school outcomes: absenteeism that results from exposure to danger on the way to school. We
first determine the most efficient route to school using public transportation for 4,200 first-time
freshmen in Baltimore City public high schools. Then, we link the specific streets along the most
efficient route to incident-level crime data from the Baltimore Police Department. We find that
students whose estimated routes require walking along streets with higher violent-crime rates have
higher rates of absenteeism throughout the year. We also show that absenteeism is not associated
with exposure to dangerous streets while riding on public transit and exposure to property crime.
These conclusions hold with and without adjustments for student demographic characteristics, prior
school attendance, violent crime around homes and schools, and unobserved differences related to
school preference and neighborhood selection.
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THE relationship between neighborhood violence and academic outcomes is
now well established in the sociological literature on neighborhood effects.

Students who are exposed to areas with high rates of violent crime, regardless of
whether they are involved in those crimes, have lower test scores and graduation
rates than those who are from safer neighborhoods (Burdick-Will 2016; Harding
2009; Schwartz et al. 2016; Sharkey 2010). The mechanisms that generated these
effects are often conjectural and have not been evaluated with empirical evidence.
For example, Sampson, Sharkey, and Raudenbush (2008) suggest that linguistic
isolation due to social withdrawal and maternal depression might explain their
estimated relationship between concentrated disadvantage and children’s verbal
ability. Similarly, Harding (2010) describes the collective socialization of youth
in violent neighborhoods as potentially limiting prosocial behavior and leading
to unrealistic education aspirations, but no direct link to learning or other school
outcomes is made. Sharkey et al. (2012) explain the relationship between local
homicides and low test scores a few days later with symptoms of cognitive stress
and limited attention span. Although these cognitive mechanisms do seem to be
related to local violence exposure, the effects are relatively small and short lived
and, therefore, unlikely to explain much of the relationship between neighborhood
violence and academic outcomes.

In this study, we propose and test a new mechanism for the effect of neigh-
borhood of residence on school outcomes that is grounded in concrete student
behavior: absenteeism due to a dangerous commute to school. In much of the
early work on neighborhood disadvantage, it was assumed that youth in poor
and dangerous neighborhoods were socially and geographically isolated from the
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rest of the city and that students go to school in their own neighborhood with the
same classmates they see on the street after school (i.e., Jencks and Mayer 1990;
Kozol 1991; Sánchez-Jankowski 2008; Wilson 1987; Wodtke, Harding, and Elwert
2011). Given the expansion of choice programs in cities across the country (Grady
and Bielick 2010), however, this is an assumption that is no longer empirically
justified. Students, especially those from violent and disadvantaged neighborhoods,
travel long distances to a range of schools on a daily basis (Shedd 2015). In fact,
students from violent neighborhoods are more likely to attend a larger number
of distinct high schools than those from safer neighborhoods (Burdick-Will 2017,
2018). This scattering across schools means getting to school is no easy task for
many students. At the same time, districts across the country are cutting back on
traditional “yellow-bus” chartered transportation systems due to cost and instead
relying on public transportation systems to get kids to school (Urban Institute 2017;
Vincent et al. 2014). Together, this means that just showing up to school every day
can involve long and difficult journeys through potentially dangerous streets early
in the morning (Einhorn 2016; McKone 2015).

The current literature on neighborhood disadvantage and violence has yet to
catch up to the new reality of urban schooling. Getting to school safely is often
discussed in passing but is rarely addressed as a potential causal mechanism linking
exposure to neighborhood violence and learning loss or school disengagement. In
contrast, we argue that in response to the stressors experienced during commuting,
youth likely employ the same strategy that adult workers use to mitigate strain:
They alter their commutes in ways that make getting to school longer or more
complicated, or they avoiding the problem altogether by being absent (Amponsah-
Tawiah, Annor, and Arthur 2016; Koslowsky, Kluger, and Reich 1995; Stutzer and
Frey 2008).

To test this empirically, we use newly available forms of administrative data
and spatial methods to estimate students’ street-specific routes to school using
public transportation and their potential exposure to high–violent-crime streets
along the way. In doing so, we focus on the crime rates of specific city blocks and
differentiate between the places that students must wait and walk through and
the streets they pass while protected by the confines of a bus or train. Specifically,
we use home- and school-address data from approximately 4,200 first-time ninth
grade students enrolled in the Baltimore City schools during the 2014–2015 school
year along with transportation networks and schedules provided by the Maryland
Transit Administration to estimate the most efficient specific, street-by-street route
to school for every student. We then link these street segments to incident-level
crime reports provided by the Baltimore Police Department. We find that students
whose estimated routes require walking to and waiting at transit stops along streets
with higher violent-crime rates have higher rates of absenteeism throughout the
year. Exposure to dangerous streets while riding on public transit and exposure
to high–property-crime streets are not associated with absenteeism. The results
remain after adjusting for student demographics, prior attendance, violent crime
around homes and schools, and unobserved differences related to school preference
and neighborhood selection.
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These findings have important implications for our understanding of how the
social environment in neighborhoods shape youth behavior. First, they highlight
the importance of considering school attendance patterns when evaluating neigh-
borhood effects. Residential address no longer directly determines where students
go to school in most cities. This does not mean that where students live does not
impact their schooling experience. Instead, where they live is related to what it
takes to show up at school every day. For some students, this means long and
dangerous commutes that would be a hassle for even the most engaged and de-
termined students. For others, it may mean walking just a few blocks down the
street. Therefore, getting to school is an important source of variation both within
schools and within neighborhoods. Second, these results draw attention to a new
behavioral mechanism linking exposure to violence and academic outcomes: atten-
dance. These results suggest that getting to school is not just a function of school
disengagement but also of real safety concerns and constraints. Fully understand-
ing the extent of the influence of urban crime and violence on youth behavior
requires not just a psychological understanding of cognitive strain and trauma or
the potential for collective socialization and local role models but also of the daily
difficulties that limit students’ ability to follow through on their goals of educational
progress. Not showing up for school has important academic consequences, and
students who must prioritize their own personal safety over attendance are at a
clear disadvantage.

Safety and School Attendance

A growing body of research documents the negative relationship between exposure
to violent areas and academic outcomes. For example, Harding (2009) showed that
neighborhood violence can explain much of the relationship between concentrated
poverty and graduation rates. Similarly, multiple studies have shown that exposure
to violent neighborhoods is related to lower test scores and lower test-score growth
over time (Burdick-Will 2013, 2016; Schwartz et al. 2016; Sharkey 2010). To date,
much of this research has focused on crimes that take place near students’ homes or
schools; however, recent global positioning system (GPS) tracking data show that
even among youth who live in the same neighborhood, there is wide variation in
adolescent exposure to violence over the course of a week (Browning et al. 2017).
This prior study of youth activity spaces discusses the extent of this variability,
but it does not specifically address the commute to and from school as a potential
source of variable exposure to violence. In fact, despite the focus on youth activities,
there is no mention of the substantial variability in school locations or the time
students take to get to and from school. Similarly, proposed mechanisms linking
neighborhood violence and disadvantage focus on the cognitive stress and trauma
of witnessing a crime, long-term behavioral adaptations that result from living with
chronic violence, or linguistic and social isolation (Harding 2010; Sampson et al.
2008; Sharkey et al. 2012; Shonkoff et al. 2012). Research on violence at schools
suggests that frequent reported crimes reduce test scores through disruptions in
instruction, but this research assumes—perhaps incorrectly—that students are
actually present in class (Burdick-Will 2013).
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Throughout this literature, school attendance, or lack thereof, is rarely men-
tioned as a direct mechanism linking neighborhood violence and educational out-
comes. When it is mentioned, it is often argued that students do not go to school
because they do not see the value in it or do not have positive role models (Harding
2010; Wilson 1987), not that they have actual difficulty getting there or that the
threat of violence en route discourages them from even going to school.

Nevertheless, most student learning takes place in schools, and students who do
not show up at school have limited opportunities to learn (Sørenson and Hallinan
1977). Chronic absenteeism has been linked to a number of negative outcomes
for students, including lower achievement, course failure, and ultimately student
disengagement and increased risk of dropping out of high school (Allensworth and
Easton 2007; Allensworth et al. 2014; Balfanz and Byrnes 2012; Balfanz, Herzog, and
Mac Iver 2007; Gottfried 2010; Mac Iver and Mac Iver 2010; Ready 2010). The prob-
lem of chronic absenteeism is especially pronounced among high-school–aged and
urban youth (Balfanz and Byrnes 2012). Gottfried (2013) demonstrates a relationship
between absenteeism and neighborhood contexts that operates independently from
individual-level disadvantage, but little is known about exactly what it is about
disadvantaged neighborhoods that increases absenteeism.

Even though the link between exposure to neighborhood violence and absen-
teeism has not been studied directly, themes from a wide range of qualitative urban
literature suggest that physical avoidance is one of the main ways that urban resi-
dents respond to unsafe environments (i.e., Bourgois 1995; Pattillo 2008; Small 2004;
Wacquant 2008). For example, Klinenberg’s (2002) interviews and observations in
Chicago show quite clearly that even during a deadly heat wave, fearful residents
stayed inside their homes to avoid potential threats to their safety and property.
Venkatesh (2000) also describes how the residents who were not directly involved
in gang activity avoided public spaces in the Robert Taylor Homes. Residents
do not need to be a victim of or even a witness to violent crimes in order for the
crimes to be a deterrent. Information about a violent crime—especially in one’s
neighborhood—likely spreads via the spectacle of police presence and via social
and familial networks. Awareness of these crimes may discourage students from
doing things that might otherwise benefit them, such as going to school or playing
outside (Harding 2010; Rosenblatt and DeLuca 2012; Sharkey 2006). Furstenberg et
al. (1999) argue that parents are also highly attuned to this type of risk. When par-
ents feel the need to protect their children, they resort to more restrictive parenting
behaviors, such as keeping children home as much as possible. In other words, one
key response to potential danger is to physically avoid it.

Studies of criminal activity repeatedly show that crimes, particularly violent
crimes, tend to take place on specific street segments where there is an optimal
combination of possible offenders, targets, and supervision (Braga, Papachristos,
and Hureau 2010; Cohen and Felson 1979; St. Jean 2008). This means that even in
a generally violent neighborhood, there is substantial block-to-block variability in
crime rates, and students who live relatively near one another but go to school in
different directions may have substantial variation in their street-level exposure to
violence. Furthermore, when youth are confined to a bus or a train, they are being
indirectly supervised by both the driver and the other adults on the bus or train.
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They are also not directly exposed as targets in the same way they might be if they
were standing on or walking along a sidewalk. Therefore, avoiding danger on the
way to school may mean avoiding school altogether, but it may also include subtle
adaptations to a commute that make it safer. For example, recent journalistic reports
from Baltimore and Detroit describe how students take longer, more inefficient
routes to school in order to avoid particularly dangerous blocks at certain hours
(Einhorn 2016; McKone 2015; see also Condliffe, Boyd, and DeLuca 2015; Harding
2010; Sharkey 2006). For example, one student in Detroit asks a neighbor for a ride
to a safer bus stop each morning rather than waiting in the dark at a closer but
more dangerous one (Einhorn 2016). This means that some students are not only
reliant on the bus or train arriving on time but also on their neighbors’ ability to
give them a ride. Although they do not keep students away from school every
day, these adaptations add difficulty and uncertainty to the trip, which in turn may
lead to more absences from school. Given that the literature on adult commuting
has established an association between increased transit difficulty and increased
absenteeism from work (Kluger and Reich 1998; Koslowsky et al. 1995; Wener et
al. 2003), it is likely that the same association exists among students commuting to
school.

Hypotheses

Together, the literature on exposure to violence, attendance, and transit suggests
that students who must travel through unsafe areas on their way to school are
more likely to be absent from school. We are particularly focused on the estimated
exposure to violence on the route to school rather than the general safety of the stu-
dents’ residential or school neighborhoods. Therefore, we examine students’ most
efficient commuting routes to school and hypothesize that even among students
who live in the same general neighborhood, there will be variation in the safety of
their commute that is related to attendance patterns. We compare these estimates to
those of property-crime exposure along the same route. Nonviolent crimes (such as
drug sales or theft), although involving police presence and potentially disturbing,
do not pose the same threat to personal safety as violent crimes (such as assault or
robbery). Therefore, we do not expect exposure to these types of crimes to have
the same effect on behavior as exposure to violent crime. Specifically, we test the
following hypotheses:

1. Students whose most efficient route to school requires walking or waiting
on street segments with high levels of violent crime will be absent more
frequently than those who are exposed to streets with lower levels of violent
crime.

(a) This relationship will be stronger than the relationship between general
neighborhood violence, and attendance and will remain even when
comparing students who live in the same neighborhood.
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2. Exposure to streets with high levels of violent crime while confined to the
inside of a bus or train will not be related to any change in the number of
absences.

3. Exposure to nonviolent property crimes, either on the street or while in transit,
will not be as strongly related to absenteeism.

Choice and Transit in Baltimore City

In order to assess these hypotheses, we use spatial methods to combine Baltimore
City data from a variety of sources. Baltimore City is a good place to study the
transition from home to school for two reasons. First, Baltimore City Public Schools
(“city schools”) operates on a system of universal high-school choice; there are no
assigned neighborhood schools anywhere in the city, and all students must select
high schools through a choice process during the winter of eighth grade. Of the 37
high schools, there are four highly selective college-preparatory schools and three
selective vocational schools that admit students based on a composite score of high
standardized-test scores, middle-school attendance, and grades. There is one arts-
focused school that admits students on the basis of an audition performance. All
other high schools admit students through a lottery scheme based on the number
of applicants. This system means that there is quite a lot of variability, even within
neighborhoods, in students’ routes to high school (Stein et al. 2017).

Second, the city schools do not provide chartered yellow buses for students
in either middle or high school. In order to help students get to school, the state
of Maryland provides subsidized public transportation passes that can be used
on the Baltimore City bus, metro, and light rail systems (the metro and light rail
systems in Baltimore are very small, and the majority of students use buses for their
commute). These passes are available to any student who lives more than 1.5 miles
from their enrolled school (Baltimore City Public Schools 2018). The exact number
of Baltimore students who walk or take public transportation is unknown, but a
report published by the Baltimore Education Research Consortium (BERC) on a
Baltimore City Public Schools student survey with a relatively low response rate (42
percent) suggests that less than one-third of high-school students ever use a car as
their primary mode of transportation. The same report documents that 30 percent
of students report feeling unsafe during their trip to school. Reports of safety are
lowest among students who report taking public transportation to school (Stein et
al. 2017).

Data and Measures

Individual-level data on student absenteeism, enrollment, transfer, and demograph-
ics are provided by the Baltimore Education Research Consortium, which maintains
a longitudinal database of deidentified data from Baltimore City Public Schools
(baltimore-berc.org). These records include basic demographics, such as gender,
race, eligibility for free or reduced-price meals, special education and English-
language–learner status, school identifiers, home address, whether the student
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attends a selective-enrollment school, and annual reported absences during the
current and previous school years. Approximately 6,300 ninth graders enrolled in
Baltimore’s regular (i.e., not alternative or special education) public high schools
during the entire 2014–2015 school year. We limit this analysis to the approximately
4,200 first-time freshmen who were stably enrolled in a single high school through
the entire school year. This avoids confounding between school mobility, grade
retention, exposure to violence, and attendance.

The administrative data also include records from the high-school–choice system.
All students in Baltimore must register for high school through a preference- and
qualification-based lottery. Students may rank up to five high schools in which
they wish to enroll. As previously mentioned, selective and vocational schools
require high test scores, grades, and attendance to qualify for admission. The
remaining schools admit students by lottery if oversubscribed. For each student,
we know the five high schools listed on their choice forms. Using these forms,
we create a dummy variable for each school that takes a value of one if a student
listed that school on his or her choice forms and zero if not. These choice indicators
allow us to compare students who list the same schools and presumably represent
similar sets of geographic and academic preferences. Because a school’s desirability
may influence students’ willingness to be there every morning, we also include an
indicator for whether students attend their first-choice school.

To estimate student commutes on public transportation, we built a Baltimore
transit network using tools from ArcGIS version 10.4.1 (Morang 2016) and the Gen-
eral Transit Feed Specifications (GTFS) from the Maryland Transit Administration
(MTA) (2017). GTFS data include the spatial network of routes as well as specific
stop arrival times for every point along the network. This is the type of data that
applications like Google Maps use to estimate the most efficient route at a given
time. Using the GTFS data, we calculated routes from each residential address of
record to the enrolled school location with an arrival time before the start of school.
We then extracted schedule information (e.g., vehicle type, route identifier, and
time) as well as geolocated street segments and transit stops used on this route to
each school and created a number of measures of the commute, including whether
the student’s route involved only walking, the number of transfers needed, and the
total estimated commute time.

We capture safety along the estimated route to school using officially reported
incidents of violent crime. Violent-crime data come from the Baltimore Police
Department (2017) “Part I Victim Based Crime Data,” which includes the date, time,
and precise latitude and longitude of every reported incident in the city. We used
all crimes committed between the first and last days of school in the 2014–2015
academic year. We do not limit the time of day or day of the week. We do not expect
that students witness all of these crimes. Nevertheless, when crime occurs, there is
often an extended police presence and reporting on the location. Students may also
hear about events from family or friends.

To estimate students’ exposure to high–violent-crime streets during their com-
mute, we counted the number of violent crimes that occurred on every street
segment in Baltimore City. These street-segment counts were then merged to the
routes generated by the ArcGIS transit network tool. Exposure to crime during
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the commute was calculated by aggregating crime counts for two portions of the
student commute via public transit: walking to and from transit stops and waiting
at the stops (during which the student is physically on the street) and the transit
portion (during which the student is confined to the bus or train). We label these
variables walking violence exposure and on-the-bus violence exposure, respectively. Fig-
ure 1 visually describes these two portions of a student’s commute. For this student,
getting from home (shown by the circle) to school (shown by the square) requires
two buses. First, she walks from home to stop A. She then boards bus 1 and travels
to stop B, where she gets off and walks to stop C. She then boards bus 2, gets off
at stop D, and walks the rest of the way to school. For this student, the walking
violence exposure would include all violent crimes committed along the streets that
the student walked along (shown by the solid lines) and the on-the-bus violence
exposure would include all violent crimes that a student passed by while on bus 1
or 2. Not all students require a transfer, and their walking exposure only includes
the very beginning and end of their journey. For students who can walk to school,
their exposure on the bus is zero.

We expect that students will be more sensitive to their surroundings while
walking on the street or waiting for public transit than while they are sitting inside
the bus or train. Our focus is on violent crime, which includes assaults, robberies,
rapes, shootings, and homicides. We compare these results to those using property
crimes, which include arson, burglary, larceny, and automobile theft. These crimes
do not present as immediate a physical threat to victims or witnesses, and therefore,
we would expect them to cause less stress during students’ commute.

To compare the crime experienced on specific commuting routes to general
safety in students’ residential neighborhoods and around their schools, we also
calculate violent-crime counts for both the neighborhoods in which the students
live and the neighborhoods in which their schools are located (violent crime near
home and violent crime near school, respectively). We use the 278 neighborhood
boundaries that are defined by the local planning department and are well recog-
nized boundaries throughout the city. Across neighborhoods, the median number
of ninth graders is 17, and the median number of students in our analytic sample is
11. The median number of schools that students from a single neighborhood attend
is 10.

Figure 2 maps the distribution of violent crime within 100 feet of every transit
stop in the city (our analysis includes all crimes committed on all street segments,
but it is easier to visualize the transit-stop points than the full street grid). Balti-
more’s official neighborhood boundaries are included as reference points. Some
stops experience quite a bit of violent crime nearby. Those marked by large, red
circles experience (on average) more than one crime per month within this very
small geographic area (100-foot radius). Interestingly, the high–violent-crime tran-
sit stops are relatively equally distributed across the city, including a number of
unsafe stops in the whiter, wealthier, and generally low-crime areas to the north
of downtown. There is also quite a bit of variation between stops even along the
same route in the same part of the city. Students who wait for a bus or train just a
few blocks from one another may have very different experiences with immediate
exposure to violent crime.
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Figure 1: Example trip to school via public transportation.

Figure 3 takes the distribution of crimes at transit stops across the city, smoothed
using the kernel density function in ArcGIS, and overlays the estimated number
of students who pass through that stop each day on their way to school. Student
movement is also highly concentrated in areas that serve as transfer points in the
system, particularly the area just north of the harbor, where many of the bus lines
converge. This area also has a high density of violent crimes near stops. However,
there are other high-volume transit points, especially in the northern corners of the
city, which are substantially safer. Overall, the maps show that students experience
quite a bit of variability in exposure to violent crime along their routes to school.
Students attending the same school or living in the same neighborhood may have
very different experiences and levels of stress as they make their way across the city
to school.

Figure 4 focuses in on one specific neighborhood in Baltimore. Harlem Park is
located in the middle of the high–violent-crime area in central-west Baltimore. The
figure shows block by block the violent-crime count for each street segment. Streets
with no reported violent crime are drawn in gray, whereas those with reported
crimes are drawn in black. Thicker lines indicate a larger number of crimes. There
is one school in the neighborhood, located just north of a large park, and a number
of bus lines run through the neighborhood. There were 138 violent crimes reported
in this neighborhood during the 2014–2015 school year. This places it above the
90th percentile of neighborhoods in terms of reported violent crime. The figure
shows that although the neighborhood as a whole is quite violent, the violence
is concentrated in a relatively small number of street segments. Depending on
exactly where students live or what bus they take, their exposure to violent street
segments could be quite different. The patterns shown here are quite typical of
other high-crime neighborhoods in the city. Crime in lower-violence neighborhoods
is less frequent but is also concentrated in a few city blocks.
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Figure 2: Transit stops by number of violent crimes (2014–2015 academic year). Source: Authors’ calculation
is based on data from the Baltimore Police Department, the Maryland Transit Administration, and the
Baltimore City Public Schools.
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Figure 3: Transit stops by volume of student usage and number of violent crimes (2014–2015 academic year).
Source: Authors’ calculation is based on data from the Baltimore Police Department, the Maryland Transit
Administration, and the Baltimore City Public Schools.
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Figure 4: Schools, bus stops, and violent crime by street in Harlem Park, Baltimore (2014–2015 academic year).
Source: Authors’ calculation is based on data from the Baltimore Police Department, the Maryland Transit
Administration, and the Baltimore City Public Schools.

Methods

Using the spatially linked transit and crime data, we first describe the extent to
which students are exposed to dangerous environments on their way to school
and how those environments differ from the areas around their schools and homes.
We then compare the annual number of absences with exposure to violent crime
during different portions of each student’s estimated route to school. We adjust the
estimates for basic student demographics, the number of absences in the prior year,
and other characteristics of their commute, such as length and number of transfers.

Given the skewed distribution of both the absence measures and the violent-
crime counts, we transform each of these variables using the inverse hyperbolic
sine (IHS) function. This transformation is frequently used when modeling wealth
and has the benefit of a similar interpretation as the log transformation but can be
used when values include zero (Burbidge, Magee, and Robb 1988). When including
the IHS transformations, the errors are very close to normally distributed and
homoscedastic with regard to walking exposure to violence. Appendix A in the
online supplement provides a histogram of the raw and transformed values as well
as a histogram of the errors and a scatter plot of walking violence exposure.

In order to adjust for some of the potential unobserved differences in school en-
gagement and preference, we also adjust for each of the schools that students listed
on their high-school–choice applications. By adjusting for the individual schools
listed by students, we are able to compare students who expressed a preference for
the same set of schools. Other research has shown that these preferences are related
not only to academic rigor and extracurricular availability but also geographic
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location and commute time (Bell 2009; Harris and Larsen 2014). Although this
will not account for all confounding between students, it likely reduces the bias
associated with different school preferences.

The relationship between a commute that exposes students to violent crime and
attendance may be confounded by differences between students related to where
they reside. For example, even students who express preferences for the same school
may experience different neighborhood conditions, such as poverty, social isolation,
or geographic inaccessibility, that may be related to both their routes to school and
their attendance patterns. In order to adjust for these unobserved differences as well
as possible, we include neighborhood fixed effects. These models adjust for any
unobserved differences that are constant across students in the same neighborhood,
such as neighborhood demographics, transit availability, and distance to job centers
or major roads. It also adjusts for differences that lead to the selection of different
kinds of families into different neighborhoods, such as the housing stock quality,
rental prices, and local school quality.

To assess whether safety concerns are driving differences in attendance, we
also estimate the same models using property crimes along students’ commute. By
definition, these crimes do not involve the same threat to personal wellbeing, and
we do not expect that they will have the same relationship with absenteeism. We
also test whether the relationship between exposure to violence and attendance
varies across different types of students by estimating interaction effects between
student characteristics and our main walking violence exposure measure.

Finally, we provide two robustness checks. First, we limit the sample to stu-
dents with valid eighth-grade standardized-test scores and show that including a
measure of prior achievement does not change the estimated relationship between
walking violence exposure and attendance. Second, we take advantage of the prior
attendance measure as a placebo test. Because this measure of attendance takes
place before ninth-grade exposure to violence, we should not expect there to be
(and do not find) any relationship between our measure of walking exposure to
violence and earlier attendance.

Results

Table 1 describes the cohort of first-time freshmen used in this analysis as well as
the students who are excluded due to grade repetition and school mobility. The
analytic sample is equally divided between males and females, but the students are
overwhelmingly black and qualify for free and reduced-price meals. Despite only
including regular-education high schools, around 18 percent of students qualify for
special education services. Only around 2 percent are English-language learners.
Ninth graders excluded from the analysis were more likely to be Hispanic and
English-language learners.

On average, students in the sample were estimated to take approximately 36
minutes to get to school. Many students were estimated to require a transfer, which
results in an average of 1.8 stops. Only around 8 percent of students were estimated
to walk to school without taking public transit. Students who were excluded from
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Table 1: Characteristics of students and their commutes.

Analytic Sample Excluded Students
Standard Standard

Mean Deviation Mean Deviation

Male 0.49 − 0.47 −
Black 0.88 − 0.82 −
Hispanic 0.04 − 0.11 −
Asian American 0.01 − 0.01 −
Free and Reduced-Price Meals 0.84 − 0.86 −
Special Education 0.18 − 0.19 −
English-Language Learner 0.02 − 0.08 −
Attend Selective High School 0.27 − 0.08 −
Attend Vocational High School 0.2 − 0.11 −
Attend First Choice 0.5 − 0.08 −
Time in Transit 36.1 14.5 33.9 15.2
Number of Stops 1.82 1.02 1.67 1.06
Walk Only 0.08 0.27 0.11 0.31
Days Absent 19.6 26 47.2 43.8
Absences Last Year 10.3 12.4 39.3 38.9
Walking Violence Exposure 26.9 21.1 28.2 20.1
On-the-Bus Violence Exposure 41 40.8 37.5 42.6
Violent Crimes Near School 86.9 67.7 94.3 68.8
Violent Crimes Near Home 95.3 82.7 99 79.4
N 4,187 2,160

Source: Authors’ calculation is based on data from the Baltimore Police Department, the Maryland Transit
Administration, and the Baltimore City Public Schools.

the analysis tended to have slightly shorter commutes and were somewhat more
likely to live within walking distance of their schools.

Chronic absenteeism is a serious problem in Baltimore City high schools. On
average, students in the analytic sample miss around 20 days of the 179-day school
year. This is a substantial increase from the previous year, when the average was
only 10 days for the same students, and reflects the dramatic increase in absenteeism
between middle and high school (Stein and Grigg [forthcoming]). Absenteeism
among the students who were excluded from the analytic sample was substantially
higher, with students missing around 47 days per year.

Approximately 27 percent of students in the analytic sample attended a college-
preparatory selective-enrollment school that required a composite score to deter-
mine eligibility. An additional 20 percent attended a selective vocational high
school (including the arts-focused school). Around half of the sample attended their
first-choice school. Those who are excluded from the analytic sample were much
less likely to attend either type of selective-enrollment school and attend their first
choice.

Violent-crime exposure in all locations is highly variable and quite skewed, with
the mean often being equal to the standard deviation. Crime counts in neighbor-
hoods around schools and residences are higher than those along specific commut-
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ing routes because the number of crimes in each location is related to the size of
the area in which it is measured. The crime counts for residential and school neigh-
borhoods include all streets in a given area, whereas the commuting crime counts
only include crimes along the specific estimated travel routes. On average, the
neighborhoods where students go to school appear somewhat safer than those in
which they live. The average student went to a school in a neighborhood where 87
violent crimes were reported during the academic year but lived in a neighborhood
where 95 violent crimes were reported during the same period. Students pass streets
on public transit where there were 41 violent crimes during the school year, on
average, and pass streets on foot where there were 27 violent crimes. Considering
the substantially shorter distances traveled on foot, this is quite a bit of exposure to
violent crime along these specific street blocks and stops.

Table 2 describes the correlation between the two measures of commuting
violent-crime exposure, walking violence exposure and on-the-bus violence ex-
posure, and the other variables in the analysis. The absence and crime variables
presented in the table are transformed using the IHS function. The correlation
between the two travel violent-crime measures is only 0.11. This suggests that the
streets that students pass through on public transit differ substantially from those
that they travel on foot. Walking violence exposure has a substantially stronger
relationship with attendance than on-the-bus violence exposure.

Figure 5 shows the results of regressions predicting the total number of missed
days (see Table B1 in the online supplement for complete models). The first model
includes all of the observed covariates discussed previously. Absence in the prior
year is highly predictive of current-year absence and soaks up much of the variation
in attendance, leaving many of the covariates statistically insignificant. Never-
theless, a 1 percent change in walking violence exposure predicts (on average) a
0.10 percent change in attendance. The estimate is very precise, with a standard
error (s.e.) of less than 0.02. In other words, when violent crime doubles (i.e., 100
percent increase), predicted attendance is expected to decrease by approximately 10
percent. At the average level of absence (19.6 days), that translates to an additional
1.9 missed days. This is larger than the predicted association between neighborhood
violence and attendance (see Table B2 in the online supplement; β = 0.06). On the
other hand, exposure to violent crime while riding the bus or train and violent crime
around school are not associated with any change in attendance. The coefficients
are very small (–0.005 and 0.004, respectively) and very imprecise.

The next model (see Figure 5 and Table B2 [model 2] in the online supplement)
includes the indicators for the schools that students listed on their choice forms
and for the neighborhood fixed effects. Including these adjustments decreases the
precision of the estimates and reduces the estimated walking violence exposure
coefficient to 0.06. In other words, when walking violence exposure doubles, we
predict an increase in absences of approximately 6 percent. At the average level of
absence, this translates to one additional day. In all of these models, exposure while
riding public transit remains small and imprecise.

As a specification check, model 2 was rerun using property crime rather than
violent crime. Neither outside nor transit exposure to property crime has a substan-
tial or precise relationship with attendance (β = 0.001 [s.e. = 0.002] and β = 0.009 [s.e.
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Table 2: Correlations between location of violence exposure and days absent.

Days Absent Walking On the Bus School

Walking 0.14
On the Bus −0.01 0.11
Around School 0.14 0.04 −0.06
In Neighborhood 0.09 0.09 −0.03 0.05

Note: Days absent and all measures of violence exposure have been transformed using the inverse hyperbolic
sine function. Source: Authors’ calculation is based on data from the Baltimore Police Department, the
Maryland Transit Administration, and the Baltimore City Public Schools.

= 0.03], respectively; see Appendix Table C1 in the online supplement for details).
This suggests that it is not just crime in general or police presence along a route but
threats to personal safety that lead to reductions in attendance.

Interactions

One might expect the relationship between exposure to violence and attendance to
vary for different students. However, we find no evidence that this is the case. The
interaction terms with gender, race, free and reduced-price meals, special education,
and English-language learners are generally small and very imprecise (see Ap-
pendix Table C2 in the online supplement). Although this may come as a surprise
given other work documenting strong race and gender variation in neighborhood
effects (Clampet-Ludquist et al. 2011; Sharkey 2010), it is consistent with other
research using administrative data to measure violence exposure (Burdick-Will
2013, 2017, 2018).

Another possibility is that students with a stronger attachment to their schools
are less vulnerable to the effects of a dangerous commute. We test this idea with an
interaction between the indicator that a student is attending his or her first-choice
school and the walking violence exposure measure (see Table C2 [column 7] in
the online supplement). Although the coefficient for walking violence exposure
is larger for students who do not attend their first-choice schools (β = 0.09), the
estimated interaction term is very imprecise (β = 0.06; s.e. = 0.04) and suggests that
there is not a consistent difference between students who attend their first-choice
schools and those who do not.

Robustness Checks

Although the main models adjust for many observed and unobserved character-
istics of students that could be related to both attendance and commute, there is
one measure that we have no accounted for: achievement. Perhaps students who
are doing better in school are different, above and beyond their prior attendance
record and the type of school they attend, in ways that bias our results. Unfortu-
nately, although we have a measure of prior achievement available (eighth-grade
standardized-test scores), this measure is missing for 4.7 percent of the analytic
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Figure 5: Predicted percentage change in days absent by location of exposure to violent crime. There were
4,187 observations: model 1 R2 0.33, model 2 within R2 0.33, between R2 0.49, overall R2 0.36. All measures of
days absent and crime exposure have been transformed using the inverse hyperbolic sine function and can
be interpreted as a percentage change. All models include last year’s days absent, total travel time, number
of stops, an indicator for walking only, gender, race, special programs eligibility, and whether students
attend selective or vocational schools. Model 2 includes school-choice indicators and neighborhood fixed
effects. See Appendix B in the online supplement for complete models. Source: Authors’ calculation is based
on data from the Baltimore Police Department, the Maryland Transit Administration, and the Baltimore City
Public Schools.

sample. We leave this measure out of the main models in order to maintain as
much of the sample as possible. However, in Appendix Table C3 in the online
supplement, we restrict the sample to only those with valid achievement measures
(n = 3,992) and examine the influence of prior achievement on the results. The
results show that the coefficients for walking violence exposure and transit violence
exposure remain essentially unchanged when the achievement measure is added to
the model. This suggests that differences in prior achievement are not generating
substantial bias in the results.

Finally, despite all of the adjustments in the main models, it is possible that the
results are still being driven by the selection of generally less engaged students
into more dangerous routes to school. To test this possibility, we take advantage of
the timing of the prior attendance measure. If the results of the main models are
driven entirely by selection, then we would expect that violent-crime exposure in
ninth grade would also be related to attendance in the eighth grade. On the other
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hand, if there is no relationship, it suggests that the timing of exposure matters
and, therefore, provides more evidence that the results are not driven solely by
selection bias. Therefore, we run the same models with all of the same predictors as
in model 2 but with last year’s absenteeism rate as the outcome. In this model, the
coefficients for both walking violence exposure and transit violence exposure are
small and very imprecise (β = 0.03 [s.e. = 0.03] and β = 0.03 [s.e. = 0.02], respectively;
see Appendix Table C4 in the online supplement for details).

Discussion

The social environments that students are exposed to while commuting on public
transportation appear to have a strong relationship with their school attendance.
Specifically, when students must walk or wait in areas with higher crime rates,
they are more likely to be absent from school. This relationship remains even after
adjusting for school preferences and neighborhood fixed effects. Based on our final
model, when walking violence exposure doubles, we predict an approximately 6
percent increase in absenteeism, which translates to an additional day of absence for
the average attender. Travel through unsafe areas while within the confines of the
bus or train does not have the same relationship with attendance. In other words,
when students are required to walk to and from transit stops and make transfers on
public transportation, they are likely more vulnerable through increased exposure
to violent areas than they would be commuting via private vehicle or if they were
picked up by a designated school bus close to home that takes them directly to
school.

Although at first it may not seem like a single day is particularly large, it is
important to note a few things. Because the measure of violent crime is based
only on specific street segments, the overall counts are relatively low. Doubling
in this context is not a difficult scenario to imagine. For streets that tend to only
have relatively low levels of violent crime, a handful of additional incidents is not
unheard of and could dramatically change the perception of the area. Second, given
the cumulative nature of schooling, even a single day’s absence can mean a large
loss of learning over the course of a year. When students miss even a little bit of
the information needed to complete an assignment or background information, it
can make future learning much more difficult. Third, when aggregated to a whole
classroom, multiple students missing class on different days can make it hard for
teachers to move through the curricula. Time spent on helping students catch up
could otherwise have been spent on presenting new material.

It must also be noted that our findings may underestimate the true relationship
between exposure to violence during commuting and attendance. First, for the
purpose of simplicity and to avoid confounding mobility, grade retention, and
attendance, the analytic sample used here was limited to first-time freshmen who
remained in the same school for the whole year. As seen in Table 1, these are not
the students with the highest absenteeism rates. In other words, in general, these
are the students who are generally doing a good job of getting themselves to school
every day. Students who show disengagement from school in other ways, such as
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grade repetition and mobility, are potentially more sensitive to influences that limit
attendance.

Second, the measures used here are limited in their precision and timing. Violent-
crime exposure is measured along the students’ estimated public transportation
routes to school, not their actual behavior. Students who do not take their esti-
mated routes are therefore combined with those who do, and this likely weakens
the measure of actual exposure. However, one way to avoid danger may be to
take an inefficient route to school, and a longer or more difficult travel time can
in turn lead students to miss school more often (Stein and Grigg [forthcoming]).
The timing of exposure and attendance is also a potential limitation. This study
compares students over the whole school year, and it is therefore impossible to test
whether absenteeism increases in response to a specific event. This study is also
subject to concerns about unobserved bias that could be influencing the relationship.
Although the inclusion of covariates, such as last year’s attendance, exposure to
violence in other settings, and school preferences, limits that concern, it can never
be entirely eliminated. Therefore, future research should examine students’ actual
routes to school and how the timing of exposure may lead to attendance problems
on some specific days but not others.

Nevertheless, there are a few points that suggest that the results are not merely
driven by the selection of low-attendance students into commutes that expose them
to more violence. First, the results remain even after adjusting for students’ stated
school preferences and neighborhood fixed effects. This means that the models
compare two students who live in the same neighborhood and wanted to go the
same set of schools but were assigned different schools and therefore commutes
by the school-choice system. Second, exposure to violent crime while on the actual
bus or train is not related to absenteeism. The lack of a relationship between on-the-
bus violence exposure and attendance suggests that the vulnerability associated
with being outside is driving the effects rather than other more general aspects of
the commute. Third, exposure to violence during the commute is not related to
attendance in the previous year, suggesting that stable differences between kids
are not driving the results. Finally, the lack of effect of property crimes in the same
locations suggests that general crime or police presence is not the issue but that the
risk of physical victimization associated with violent crime is.

Conclusion

Accounting for the commute to school is increasingly important in the context of
increasing school choice and open enrollment policies that require many students
to travel long distances to get to school (Shedd 2015; Stein et al. 2017). Urban
school districts often rely on public transportation systems to move substantial
proportions of youth to schools all across the city. Although the monetary costs of
public transit may be subsidized, the experience of relying on mass transit is often
inferior to driving. Because transit rarely brings students door to door, walking
and waiting are inherently part of the experience, and even if the travel times are
comparable, unreliable bus schedules require building in extra wait times to ensure
on-time arrival (Koslowsky et al. 1995). This means that students who rely on
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public transportation to commute to school may spend substantial amounts of time
during their commute outside the relative safety of the transit vehicle, walking to
or waiting at transit stops, thereby increasing their potential exposure to areas of
violent crime.

The inconveniences of public transportation as a method to get students to
school are not equally distributed. First, racially and economically disadvantaged
students are more likely to live in urban areas (Orfield and Lee 2005), and urban
areas are more likely to have mass transit systems that students use to get to school.
They are also areas where school districts do not provide traditional yellow school
buses, and parents are less likely to be able to afford their own private transportation
to school. For example, Baltimore City provides middle- and high-school students
with public transit passes, but nearby suburban Baltimore County provides a
charter bus service (Baltimore City Public Schools 2018; Baltimore County Public
Schools 2016). Second, in cities like Baltimore, selective-enrollment, magnet, and
charter schools are often located outside of highly disadvantaged neighborhoods,
necessitating longer commutes for the disadvantaged students who are most likely
to be taking public transportation (Burdick-Will, Keels, and Shuble 2013; Lubienski,
Gulosino, and Weitzel 2009; Stein et al. 2017).

The relationship between exposure to violence during the commute to school
and absenteeism documented in this study, therefore, provides important insights
into the possible mechanisms linking neighborhood violence to low achievement
and high-school dropout. Not only are students potentially stressed and trauma-
tized by the chronic violence in their communities, they may also miss school at
higher rates as a result of avoiding direct physical danger on the streets while
commuting to school. To date, when the literature on neighborhood effects includes
discussions of attendance, it is usually in the context of available role models or
an inability to see the point of going to school (Harding 2010; Wilson 1987). How-
ever, these results suggest that physical impedances and the potential for strategic
absence need to be considered in any discussion of the relationship between the
neighborhood social environment and the importance of attendance and physical
presence at school. Every day these students must weigh the incremental benefit
of one more day at school against the possibility of real physical injury or death
on the way to school. Avoiding danger on the way to school may mean taking a
longer-than-necessary route to school, waiting for an unreliable ride to a safer bus
stop, or avoiding the trip to school altogether.
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