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ABSTRACT
Mitigating the harm of public mass shooting incidents through situational crime prevention
By
Emily Ann Greene-Colozzi
Advisor: Joshua D. Freilich
This dissertation used environmental theoretical frameworks to understand how public mass
shooting incidents are impacted by aspects of the crime situation and opportunity. Predatory,
public shootings perpetrated by individuals with evidence of mass intent were examined in the
United States between 1966 and 2019. This project progressed in several distinct steps with
discrete aims: (1) establish an open source database of public mass shooting incidents meeting
definitional criteria; (2) perform statistical analysis, including latent class analysis, regression
modeling, and structural equational modeling to assess research questions; and (3) perform
comparative case studies and crime script analysis to assess situational crime prevention failure
or success in eight purposively selected cases. Two research questions, guided by pathway to
violence literature, rational choice perspective, and situational crime prevention, were examined:
(1) can public mass shooting perpetrators be sorted into meaningful classes according to
preparatory and warning signs behaviors?; and (2) how do the built environment and situational
guardianship structure of the public mass shooting location influence incident casualties and
severity outcomes? Results from this mixed methods study indicate that public mass shooting
perpetrators fall into three distinct behavioral classes characterized by different probabilities of
warning signs behaviors. Next, there is a protective role of holistic situational crime prevention
for mitigating harm of public mass shooting incidents. Protective environmental design exerted a
contradictory effect on incident outcomes, mediated by perpetrator and victim behaviors during
the shooting. Case studies revealed that failure is often due to human error in implementation of
established SCP protocols, rather than a lack of SCP protocols. Implications for prevention and
harm mitigation are discussed.
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Chapter 1. An Introduction to the Problem and Foundational Theory
1.1 Introduction
This dissertation aimed to enhance academic and law enforcement understanding of how
public mass shooting incidents1 occur, specifically focusing on identifying the conditions that
facilitate or obstruct a shooter’s path. Although public mass shooting incidents are rare events
relative to other forms of homicide, evidence indicates that they are increasing (Hickey, 2013;
Capellan, 2015; Capellan & Gomez, 2018), with a recent study finding that 67% of public mass
shootings between 1966 and 2016 have taken place in the last decade (Silva, 2019). In addition
to the loss of life and physical harm they cause, public mass shootings generate significant public
fear (Altheide, 2009; Vicary & Fraley, 2010) as well as cause public and political discord over
the appropriate solution, especially within the realm of gun control/gun rights, and mental
health/privacy issues. Perhaps most important, the potential impact of a single public mass
shooting incident can be devastating. In 2017 a lone shooter killed 58 people and injured
hundreds at an outdoor concert (Las Vegas Metropolitan Police Department, 2018). Thus,
despite the low base rate of these events, their unique potential for devastating lethality
necessitates continued research into their causes and facilitators. The issue of reducing the harm
of a public mass shooting is deeply rooted in understanding the situational aspects of the
environment in which the incident occurs.
To this end, my dissertation incorporated the theoretical perspectives of rational choice
perspective, routine activities theory, and situational crime prevention paradigms. These

1

Defined as an incident of gun violence in a public location within a 24-hour period perpetrated with the intent to
shoot as many targeted and/or random victims as possible, excluding gang, criminal, and private-domestic violence;
see page 40 for full definition.

1

frameworks help to inform understanding of how ecological elements of the built environment
impact the lethality and severity of public mass shooting incidents, which can then guide the
development of prevention strategies to promote public safety by mitigating the harm of mass
shootings (i.e., reducing casualties).
This research fills a key gap in the literature on public mass shootings: understanding
how the situational and environmental factors of public mass shootings contribute to differences
in casualties, helping both place managers and law enforcement professionals take steps to
fortify spaces against public mass shootings and respond to incidents. While recent mass
shooting studies emphasize how the incident’s location impact the event’s severity (e.g.,
Lankford, 2015b; Schildkraut, Naman, & Stafford, 2019; Silva & Capellan, 2019; Silva &
Greene-Colozzi, 2021), no research has empirically tested specific situational crime prevention
(SCP) strategies with the intention of understanding and enhancing the role of the built
environment in public safety. My dissertation addresses this research gap and uses a mixed
methods design to understand how the built environment increases or decreases casualties,
featuring qualitative crime script analysis to dive deeper into a sample of selected incidents. The
dissertation’s goal is to introduce an empirically-derived SCP solution to public mass shootings
that is both relevant and accessible to law enforcement professionals.
Many quantitative studies investigate public mass shootings using descriptive statistics
and/or simple causal analysis (i.e., multivariable regression, ANOVA, T-test) to understand
significant perpetrator characteristics (e.g., Capellan, 2015; Lankford, 2015a, 2015b; Taylor,
2018; Silver, Horgan, & Gill, 2018) and situational variables (Lankford, 2015a; Capellan &
Silva, 2019). This body of research has enhanced academic and law enforcement knowledge of
how public mass shooting incidents occur, in addition to providing important insights into

2

perpetrator characteristics (Rocque & Duwe, 2018). However, public mass shootings are
dynamic events that unfold in the presence of other people and built-in environmental obstacles.
Thus, simple quantitative analyses often do not capture the complexity of relationships among
variables. While most mass shooting perpetrators engage in at least some planning prior to the
event (Osborne & Capellan, 2017; Vossekuil, Fein, Reddy, Borum, & Modzeleski, 2004), even
those who display high levels of planning cannot account for in situ circumstances such as
locked doors, escape or defense from victims, or firearm failure. Each of these circumstances,
and others like them, presents an obstruction to a mass shooter that may lead him to alter his path
or change behavior. Highlighting how these obstructions impact perpetrator behavior is a
necessary starting point for understanding why certain incidents are particularly lethal, and
subsequently using these insights to maximize effective obstructions and minimize facilitators.
I consider two research questions. First, I use latent class analysis (LCA) to assess
unobserved heterogeneity among public mass shooters in terms of behavior, motive, and
background characteristics. LCA is a probability-based analysis that detects unobserved
heterogeneity in data and uses patterns of indicators to sort cases into mutually exclusive,
probabilistic categories that represent statistically significant classifications. Next, to examine the
situation I use regression modeling and structural equation modeling (SEM) to estimate casual
pathways of environmental characteristics and perpetrator and victim behaviors during public
mass shootings. SEM is helpful for understanding the moderating and mediating factors that
influence incident lethality and severity. Unlike simple regression analyses, SEM permits
construction of direct and indirect pathways among variables, displaying mediating2 and
moderating3 relationships. Of particular importance for this study are mediating, or indirect,

2
3

The statistical influence of Variable A explains the relationship between X predictor and Y outcome
Variable A interacts with X predictor to indirectly influence Y outcome

3

relationships between variables. An example of a mediating relationship may be the role of
armed security. Encountering an armed security officer upon entry may lead a perpetrator to
open fire prematurely to eliminate the immediate threat, thus alerting potential victims and
dispersing the target population. The presence of armed security thus explains a reduction in
number of targets present, which then impacts the number of casualties. SEM will highlight these
complex relationships among variables.

1.2 Theoretical Framework
My research questions and inductive methodology are guided by three related theoretical
disciplines: routine activities theory (RAT), rational choice perspective (RCP), and situational
crime prevention (SCP). Routine activities theory (Cohen & Felson, 1979) predicts that crime
results at the intersection of a motivated offender, suitable target, and the absence of capable
guardianship. Initially, RAT considered crime from a macro-level perspective and explained
fluctuating crime rates as dependent on opportunities inherent in the environment rather than
driven by the offender’s personality (Gottfredson & Hirschi, 1990) or socialization (Hirschi,
1969; Sutherland, 1939). Traditional RAT de-emphasizes the role of offender motivation in
crime commission, instead assuming that motivation is constant. Rational choice perspective
(Clarke & Cornish, 1985) and SCP (Clarke, 1980) similarly focus on opportunity for crime in the
environment, arguing that the presence of an opportunity is more criminogenic than disposition
(Clarke, 2012).
SCP principles typically aim to reduce criminal opportunity through strategies that
manipulate the physical environment, such as target hardening, entry/exit screening, access
control, and formal surveillance, among others (Clarke, 1992) to remove the immediate,
proximal facilitators of criminal opportunity. SCP highlights the interaction between the

4

perpetrator’s rational goals and the situational/environmental cues. The concept of bounded
rationality (Simon, 1957; Cornish & Clarke, 1986) acknowledges that perpetrators may have
limited capacity to make conventionally rational decisions due to intoxication, misinformation or
limited information, cognitive biases, time constraints, etc. Thus, the “rational” choice is
subjective to the decision-maker during the course of the crime, regardless of the objective costs
or benefits apparent to an outside observer (Leclerc & Wortley, 2014). Similarly, RCP argues
that perpetrators are capable of rational decision-making in the context of their offense and thus
perform bounded cost-benefit analyses based on environmental cues about their intended target.
Perhaps most importantly, SCP and RCP are highly policy oriented and have potential to reduce
crime through practical applications of research findings.
As it endeavors to explain how certain situations impact crime, SCP necessitates a crimespecific approach. Opportunity cues, which signal to a potential offender the costs and benefits
of attacking a particular target, differ substantially according to the type of crime. For example,
burglars seek out opportunities characterized by minimal occupancy and low visibility to
maximize their chances of performing crime unseen. Public mass shooters and terrorists,
however, confront a different opportunity structure and therefore respond to a distinct set of
opportunity cues: they may seek out occupied, crowded, visible, and exposed locations (Clarke
& Newman, 2006; Freilich, Chermak, & Klein, 2020). By identifying a wide variety of
opportunity cues related to public mass shootings (e.g., presence of armed security, victim
resistance, internal spatial design and density, CCTV cameras, gates, locked doors, etc.), this
dissertation provides the first empirical study of crime facilitators and obstructers in a public
mass shooting context.

5

1.2.1 Routine activities theory
Early criminological theories sought to understand the underlying dispositions and
motivations for deviant behavior (Beccaria, 1764; Sutherland, 1939; Merton, 1938). For the most
part, these theories argued that identification and treatment of the root causes of crime (Burgess
& Akers, 1966; Hirschi, 1960) could curb crime by eliminating perpetrator motivation. Even
nascent environmental theories, such as social disorganization (Shaw & McKay, 1942) and
subcultural theory (Wolfgang & Feracuti, 1967) explained that crime-generating characteristics
of neighborhoods arose from the characteristics of inhabitants, largely overlooking the
criminogenic role of the built environment itself. The 1967 President’s Crime Commission
demonstrates the cultural focus of early criminology on individual and social causes of crime,
although the authors acknowledged the importance of situational factors:
“The prevention of crime covers a wide range of activities: Eliminating social conditions
closely associated with crime; improving the ability of the criminal justice system to
detect, apprehend, judge, and reintegrate into their communities those who commit
crimes; and reducing the situations in which crimes are most likely to be committed.”
(Italics added; Summary; p. iv).
Developed by Lawrence Cohen and Marcus Felson (1979), routine activities theory (RAT)
introduced the concept of the crime triangle, whereby characteristics of the environment
converge with the presence of an unprotected target to create an opportunity for a motivated
offender. Criminal motivation or disposition, a challenging concept to define and operationalize,
became secondary to the situation, and rather than having to classify and predict motivation to
prevent crime, law enforcement could manipulate the characteristics of the environment to
remove criminal opportunity (Cohen & Felson, 1979). Later versions of RAT introduced an

6

updated crime triangle, which acknowledged the difference between physical locations and
victims (Brantingham & Brantingham, 1993), and included place managers (Madensen, 2007)
and person handlers (Felson, 1986) as guardians.
Distinguishing between individual victims and crime-attractors or generators
(Brantingham & Brantingham, 1993) is particularly important for the public mass shooting
problem; much research indicates that the locations themselves, rather than the people inside,
often represent meaningful targets for ideologically or victim-specific public mass shooters (Gill,
Silver, Horgan, & Corner, 2017; Lankford, 2016; Osborne & Capellan, 2017). Similarly, place
managers, who are responsible for the function and organization of a space (Madensen, 2007),
and person handlers, who are emotionally connected to and responsible for the offenders (Felson,
1986), serve an informal yet essential guardianship role in the context of public mass shootings,
as they are likely to be the primary witnesses and responders to this type of violence.
Both the traditional and adapted versions of RAT have undergone substantial empirical
testing, but thus far few empirical studies have applied RAT to public mass shootings. Recent
research indicates that routine activities, especially a lack of guardianship, may partially explain
the situational aspects of public mass shootings (Levin & Madfis, 2009; Schildkraut, Naman, &
Stafford, 2019; Silva & Greene-Colozzi, 2020; Schildkraut, Elsass, Stafford, & Sheingold,
2022). General empirical tests of RAT have identified place (Brantingham & Brantingham,
1993; Browning, Calder, Boettner, & Smith, 2017; Frith, Johnson & Fry, 2017), time (Lammers,
Menting, Ruiter, & Bernasco, 2015), and routine of both victims and offenders (Groff, Weisburd,
& Yang, 2010; Hewitt, Beauregard, & Davies, 2016; Mustaine & Tewksbury, 1998) as essential
correlates of crime, emphasizing the role of opportunity and situational characteristics in
facilitating a range of criminal and deviant behaviors.

7

1.2.2 Rational Choice Perspective
Like RAT, rational choice perspective (RCP; Clarke & Cornish, 1985) argues for
focusing on the environment and its situational aspects. Clarke (1980) noted the overemphasis
within criminology on “dispositional” aspects of crime, including a preoccupation with
illuminating the motivational characteristics and personal history of criminals. Citing the
inherent challenges in detecting and influencing the individual histories and grievances of every
unique offender, Clarke suggested that crime control can be achieved through an understanding
of the decision-making process underlying all human behavior, and in particular, the rational
decision to commit a crime in the presence of an opportunity. Although motivation remains an
essential element of the decision-making process, other aspects of the crime triangle – namely
the opportunity provided by a suitable target and incapable guardianship – are easier to
manipulate.
Clarke & Cornish’s (1985) fully articulated RCP draws from behavioral and social
learning theories (Akers, 1990) and deterrence theory (Beccaria, 1764) to explain criminal
decision-making. Like deterrence theory, RCP applies the utilitarian perspective that offenders
make rational, calculated decisions about the risks and rewards of criminal behavior (Akers,
1990; Zimring & Hawkins, 1973). When presented with a criminal opportunity, such as an
unguarded target appropriate to their motivation, offenders use bounded rationality to engage in
decision-making and continue throughout the crime procedure, updating their decisions based on
situational aspects of the environment (Clarke & Cornish, 1985; Cornish & Clarke, 1985;
Cornish, 1994). Cornish (1994) describes this decision-making framework as functioning at a
micro-sociological level as it emphasizes broader environmental concepts like guardianship
along with specific crime action sequences. The empirical importance of this approach is that it
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provides researchers an opportunity to relate prevention measures within the situation and
environment to possible intervention points during the criminal procedure (Cornish, 1994). From
this, the concept of a “crime script” is born, wherein the criminal procedure is broken down into
specific actions that illuminate behaviors, decisions, and environmental antecedents necessary to
crime commission (Cornish, 1994). Importantly, crime script analysis emphasizes the iterative
nature of crime commission, in that crime is both the outcome and an ongoing sequence of
behaviors (Cornish, 1994). The qualitative portion of this project applies crime script analysis to
public mass shooting incidents, loosely following a model first introduced by Osborne &
Capellan (2017).
Crime script analysis considers the decision-making process underlying motive as an
integral part of the script. For public mass shooting incidents, motive might determine how long
the incident lasts as well as what the perpetrator does during the incident (for example, roaming
to locate a specific individual versus a sniper firing at indiscriminate targets). Crime script
analysis also provides an opportunity to investigate whether the environment caused the
perpetrator to change direction or deviate from the script (in other words, be displaced) or to
terminate the script altogether. This allows the crime script to highlight different levels of failure,
in addition to possible intervention points. The traditional crime script analysis proposed by
Cornish (1994) modeled functional failure in an auto-theft script (Leddo & Abelson, 1986, in
Cornish, 1994: 164), evaluating the actions necessary for crime at each step of the script along
with the possible failures that could occur. Likewise, crime scripts provide opportunity to
examine intervention points through situational control (Leddo & Abelson, 1986, in Cornish,
1994:165).
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The application of crime script analysis to public mass shooting incidents is not
necessarily a novel approach. Contagion (Towers, Gomez-Lievano, Khan, Mubayi, & CastilloChavez, 2015) and media studies (Langman, 2017; Lankford, 2016; Silva & Capellan, 2019a;
Silva & Greene-Colozzi, 2019b) indicate that some mass shooters are following a script. In a
direct test of crime script analysis, Osborne & Capellan (2017) suggested that perpetrator motive
underlies behavioral differences in public mass shootings. The authors developed procedural
crime script models for three types of public mass shooting motives: autogenic, victim-specific,
ideological. Their results indicated that perpetrator motive did not underlie differences in
behavioral sequences during the incident or incident outcome at the functional event. Crime
scripts did not reveal differences in basic event procedure, such as preparation for and
actualization of violence. This implies that motive is a single component of the overall crime
script of committing a public mass shooting, one that should be examined in the context of other
unique choice structuring properties (Cornish & Clarke, 1987; 1989) including a range of
personal, cognitive, psychological, and tactical resources or equipment (Ekblom & Tilley, 2000),
encompassing skills, neutralizations, preferences, methods of commission, categories of targets,
and the particulars of the situation.
The situational context of any crime event is critical in environmental theories like RAT
and RCP. Calhoun & Weston (2003) propose that “intended violence is a process of discreet,
sequential, recognizable behaviors” (p. 57) that can be facilitated or impeded by “situational
contingencies”, such as motive, opportunity, available targets, victim behavior, and accessibility
of resources. These “contingencies” represent intervention or interruption points in the crimecommission process dependent on the situation and the preparedness of the offender (Calhoun &
Weston, 2003: 156). As in a crime script model, exploitation of these contingencies may
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sufficiently disrupt or alter the crime commission process to mitigate the harm or prevent the
crime.
However, a necessary precursor to this type of intervention is understanding the full
range of behavioral processes associated with the specific type of crime, as well as the different
situations in which the crime may occur, the opportunities inherent in these situations, and the
contingencies or interventions that impact the opportunity and situation. This requires
disaggregation of the specific crime into a sequence of goal-oriented behaviors with sub-goals,
each of which forms a separate procedure requiring knowledge and experience (Cornish, 1994).
Although Osborne & Capellan (2017) provide a preliminary analysis, the public mass shooting
crime script has not been replicated or advanced to include a range of aspects of the behavioral
process and situational contingencies. Given the variety of motives, locations, and situations
associated with public mass shooting incidents (Blair & Schweit, 2014; Lankford, 2016), it is
likely that unique crime script tracks will be needed to understand different sequences of
preparatory and initiation behavior involved in target selection and procedural behavior during
the event. For example, a military facility and a public park are vastly different venues with
varying opportunity structures, and as such, may require different attack techniques – and
situational crime prevention strategies – directed by the situation.
1.2.3 Situational Crime Prevention
SCP integrates the principles of RAT and RCP to offer policy-relevant solutions to
offending. Like RAT and RCP, a notable benefit of the SCP approach is its liberation from the
deterministic approach to crime control: SCP does not require prior identification of criminal
motivation to prevent crime (Clarke, 1980; Cornish,1994). Rather, it focuses on reducing
opportunity provided by the unique environment. This is a key issue for preventing or mitigating
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the harm of public mass shooting incidents. Attempts to profile a particular individual’s
propensity for mass violence criminality based on psychological or sociological cues have
historically yielded a high rate of false positives (O’Toole, 2000; Vossekuil et al., 2004; Fox &
DeLateur, 2014). The situational approach develops techniques that introduce hard and soft
interventions, targeting the built environment itself and the range of provocations, respectively
(Freilich, Chermak, & Klein, 2020). Though in theory, removal of provocations and hardening of
the environment against crime would prevent all offending from happening, in practice harm
reduction is a more realistic outcome (Freilich, Chermak, & Klein, 2020).
SCP is well established in criminological literature, undergoing rigorous empirical
investigation since its introduction. Successful application of SCP has two empirical
requirements. First, is specificity: SCP is a crime-specific approach, and therefore a single
strategy often cannot be introduced as a solution for a broad range of offenses (Clarke, 1980;
Cornish & Clarke, 1987, 1989). Second, SCP demands substantial insight into the procedure
details of the crime commission process (Clarke, 1980; Cornish & Clarke, 1987, 1989). SCP
highlights vulnerabilities and intervention points in the crime procedure, and as such, it requires
a strong foundational understanding of how the crime progresses from moment to moment.
Clarke’s (1980; 1992) and Cornish & Clarke’s (2003) conceptualization of SCP techniques
outline five principal headings: increasing the effort, increasing the risks, reducing the rewards of
crime, reducing provocations, and removing excuses. Encompassed within these categories are
25 explicit techniques, including target hardening, access control, entry/exit screening, and
surveillance, among others. Two essential elements of SCP target hardening are especially
relevant to the current project, as they aim to modify the environment in which crime occurs: (1)
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measures that reduce the physical opportunity for crime, and (2) measures that increase the risk
to the offender (Clarke, 1980).
The former is rooted in Newman’s (1972) theory of defensible space. According to
defensible space, the built environment, and in particular, the physical design and layout, is a key
determinant of crime rather than sociological or psychological explanations (Jacobs, 1961;
Jeffrey, 1971; Newman, 1972; Reynald & Elffers, 2009). According to Reynald and Elffers
(2009), the “built environment is more easily manipulable than the sociological context” (p.26).
Traditionally directed at private spaces rather than public (Newman, 1972), defensible space
techniques use elements of formal and informal control, including natural surveillance and
collective efficacy (Sampson, Raudenbush & Earls, 1997) through image, milieu, and territorial
attitude (Newman, 1972; Reynald & Elffers, 2009). Access is a crucial component of defensible
space. Newman (1972) considered only those with access to an environment (i.e., residents) as
capable of preventative surveillance, with outsiders representing potential offenders. However,
later conceptualizations of defensible space incorporated those without access as potentially
capable guardians (Hillier, 2004), introducing the idea of place managers as a form of informal
guardianship (Cornish & Clarke, 2003; Eck, 1994; Welsh, Mudge, & Farrington, 2010).
Cornish & Clarke (2003) defined three types of preventative surveillance in situational
crime prevention: formal, natural, and place management (Eck, 1994; Madensen, 2007). While
all three are aimed at increasing the offenders’ perceived risk of crime, formal surveillance
encompasses those whose main priority is maintaining security, such as police officers. Natural
surveillance refers to techniques that enhance the physical environment like better street lighting
or pruning bushes. Place managers are employees or otherwise legitimate individuals who
perform other roles within the location, but also serve in a guardianship capacity by engaging in
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surveillance (Eck, 1994). Place managers any individuals tasked with performing natural
surveillance on a location. Within traditional, residential contexts, these would be doormen and
security guards: non-law enforcement personnel who nevertheless serve as capable guardians for
a certain environment. They are responsible not only for the function of the location, but also
perform duties related to place organization, regulation of conduct, access control, and resource
management (Eck, 2018; Madensen, 2007). However, Felson (1995) broadened the concept of
place managers to include not only managers and employees of a location, but also routine
visitors and strangers with “general” responsibility.
Through place management, SCP broadens the ownership of public security to
encompass non-traditional guardians, such as employees, students, or visitors, as these groups
are often better positioned to identify an unfamiliar face or atypical situation. The concept of
place management diffuses the responsibility of incident resolution and public safety from solely
law enforcement or security to well beyond the formal criminal justice system to include all
visitors or personnel on the site with an investment in maintaining a secure environment. Place
managers, whether students, employees, or security guards, have ownership of the space and its
security, and thus may be partially responsible for protecting the space from intruders or criminal
activity.
Studies of place management have yielded somewhat mixed results about their crime
control capacity. Evaluations of residential doormen as place managers (Newman, 1972;
Reppetto, 1974; Waller & Okihiro, 1978) find that doormen serve as effective crime deterrents,
with their presence markedly reducing residential burglary by simply increasing potential
offenders’ risk of being observed. Bar managers, as well, have demonstrated a protective role in
controlling violence in establishments with a high risk of crime, like bars (Madensen & Eck,
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2008). However, a systematic review of defensible space techniques, including place managers,
suggested overall inconclusive results for the efficacy of place managers as crime control,
finding stronger effects for territorial reinforcement or physical strategies that manipulate the
built environment to increase perceptions of risk (Eck, 2018; Welsh, Mudge, & Farrington,
2010).
Territorial reinforcement can encompass a wide variety of SCP techniques. At its
simplest, this can include locks, reinforced glass, CCTV, fences, or alarms. An advanced
example of territorial reinforcement is the West Bank Barrier, a 560 km long “smart” wall along
the border of Israeli and Palestinian settlements along the West Bank constructed to reduce or
prevent suicide bombings against Israeli targets using an intruder alert system. Perry, Apel,
Newman, & Clarke (2017) found that the wall successfully reduced the incidence of suicide
bombings, with little evidence that attacks were displaced to other locations. There was also a
decrease in bombing casualties associated with the implementation of the wall that persisted over
time. This example is especially relevant to the public mass shooting problem, because like
suicide bombers, public mass shooters are often highly motivated to commit their attacks and
may have little consideration for consequences (Lankford, 2018; Gill, Silver, Horgan, & Corner,
2017).
Both place management and territorial reinforcement might serve an important protective
role in mitigating the harm of public mass shooting incidents. Notably, neither has been
empirically assessed, likely because most studies focus on offender characteristics, rather than
those of their target. However, emerging research has identified differences in attack outcome
according to type of location (Capellan & Silva, 2019; Lankford, 2015a) and it stands to reason
that the particulars of the built environment may impact incident casualties.
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1.2.4 Displacement
An oft-cited criticism of mechanical crime prevention is displacement, which occurs
when perpetrators shift their criminal behavior to accommodate for the presence of capable
guardianship. Displacement explains individual perpetrator behaviors to avoid existing
preventative measures, unlike adaptation, which is a long-term phenomenon wherein populations
of perpetrators shift the manner in which they commit crime to accommodate crime prevention
techniques (Ekblom & Tilley, 2002). Displacement makes two assumptions about offenders: (1)
that the offender population is deterministic and inelastic, such that a set number of offenders
must complete a certain number of crimes per week; and (2) that offenders are completely
mobile with respect to tactics, territory, time, target, area. Displacement theory suggests that
mechanical crime prevention that fails to remove the causes of crime, like SCP, merely motivates
a change in behavior rather than a reduction in crime.
Reppetto’s (1976) identifies five probable displacement forms, including temporal,
tactical, target, territorial, and functional. Temporal, the simplest type of displacement, shifts the
timeline of the crime, with an offender committing the same crime in the same place, but at a
different time than planned. For instance, the visible presence of a police patrol may cause a
perpetrator to revisit the target scene at a different time to avoid the patrol. Tactical displacement
occurs when an offender commits same crime at the same time and same place but employs
different tactics to overcome situational prevention. For example, faced with an influx of newly
installed burglar alarms, a burglar may switch the tactical form of his offense from breaking and
entering to smash and grab. Target and territorial displacement each involve a shift in place due
to enhanced security. In target displacement, an offender chooses a less guarded target: for
example, increased transport police presence in the New York City subway resulted in more bus
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robberies (Reppetto, 1976). Similarly, an offender may seek a different geographic location,
rather than target, when faced with situational guardianship, such as moving to a different street
or neighborhood. Finally, functional displacement occurs when an offender changes from one
type of crime, like burglary, to another, like mugging.
In a public mass shooting context, displacement analysis can reveal whether the
perpetrator changed behavior in a significant manner with respect to timing of the incident
(temporal), weapon obtainment (tactical), target selection (target), and crime commission
(functional). While critics may allege that the mere fact a perpetrator did commit a mass shooting
would constitute a failure of SCP, successful crime prevention outcomes may include crime
reduction or mitigation through displacement. The perpetrator may not be as prepared to attack a
secondary target after being displaced from the primary location; this may be especially evident
in situations where the perpetrator conducted surveillance or accessed blueprints of a target
location. As well, any temporal displacement increases the amount of time for a bystander,
victims, or family member to identify the threat and take protective action. Inherent in the
concept of displacement is the assumption of perpetrator rational choice, such that the perpetrator
responds to situational and environmental cues (i.e., increased effort, increased risks, reduced
rewards) by changing behavior. Indeed, Klein et al. (2017) and Capellan & Silva (2019) report,
respectively, that terrorism perpetrators and ideological mass shooters respond to opportunity
structures related to situational security and target hardening.
There remains a significant gap in the public mass shooting literature regarding how
environmental and situational characteristics may facilitate or hinder the opportunity for a public
mass shooting incident, and how these characteristics interact with each other to influence
perpetrator decisions and behaviors. This dissertation aimed to help close that gap by fulfilling
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the second requirement for situational crime prevention: providing explicit detail of the crime
commission procedure. RAT, RCP, and SCP serve as the theoretical backbone to better
understand the action and behavioral sequences of public mass shootings incidents, with the
intention of identifying certain aspects of the environment and situation that significantly
influence the degree of incident severity.
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Chapter 2. A Review of the Literature
As research into public mass shootings has increased within the last few decades,
rigorous empirical evaluations of the phenomenon reveal important findings about perpetrators
(Duwe, 2007; Lankford, 2015a; 2015b; 2016; 2018; Gerard, Whitfield, Porter, & Browne, 2016;
Lankford & Cowan, 2021) and incidents (Blair & Schweit, 2014; Osborne & Capellan, 2017;
Gerard et al., 2016; Taylor, 2018; Duwe, 2020; Duwe, Sanders, Rocque, & Fox, 2021). Recent
studies (e.g., Silva, 2021) have compared characteristics of completed, attempted, and foiled
public mass shootings to understand ways to reduce harm or prevent attacks. Yet most studies
examine offender motivations, demographics, and stressors, often ignoring the potential for harm
reduction should prevention fail. Given higher incidence of public mass shootings in school
environments, some research has assessed harm reduction in educational settings (Sullivan,
2002; Bondu & Scheithauer, 2015; Baird, Roellke, & Ziefman, 2017; Schildkraut et al., 2022).
Alone and in combination, previous studies are limited in their potential for policy-relevant
directives to predict, prevent, or mitigate public mass violence (Grondahl & Bjorkly, 2016;
Briggs & Pollard, 2019), and additionally, much public mass shooting research is atheoretical
(Kim, Capellan, & Adler, 2021). The following section reviews the literature on public mass
shooters in greater detail, covering the history of the phenomenon and current empirical
directions, and highlighting prominent gaps in the literature.

2.1 Public Mass Shooting Literature
2.1.1 A Brief History of Public Mass Violence
While modern perceptions tend to view public mass violence as a new or emerging
concern, historical references to mass violence date back to early civilizations. For example, in
ancient Malaysian culture, “Penamok” was described as the syndrome of running amok,
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specifically referring to mass violence committed by a typology of poorly educated young men
characterized by frustrated ambitions and an external perception of blame for their lack of
success and status (Auxemery, 2014). Similarly, the practice of “devotio” in ancient Rome
involved commission of indiscriminate, rage-fueled massacres, often of enemy combatants, that
typically ended in the death or suicide of the murderer (Auxemery, 2014). According to
Auxemery’s (2014) history of public mass violence, the first media reference to a “mass
murderer” was used in 1913 to describe Ernst August Wagner, a German father who killed his
wife and children before randomly shooting 20 innocent bystanders.
Importantly, public mass murder remains an exceedingly rare form of violent crime. Even
databases that take a liberal approach to defining the phenomenon, such as the crowd-sourced
Mass Shooting Tracker, find approximately 300-400 public mass shooting incidents1 per year
(Mass Shooting Tracker, 2019), a number far below the annual homicide rate in the United
States. There are 15,000-20,000 homicides per year in the United States (Krouse & Richardson,
2015; Duwe, 2016; Duwe, 2020; FBI, 2021), compared to approximately 40 mass killings, 24
mass shootings, and 3-20 public mass shooting incidents per year (Fox & Levin, 2022). The
majority of mass murders are not public: up to 40 percent of mass killings are “family
annihilators”, who kill intimate family members within a private residence (Fox & Levin, 1998).
The risk of gunshot injury or death from a public mass shooting is thus much lower than the risk
of injury or death from an intimate partner or acquaintance. Overall, public mass shootings
comprise 0.03% of all annual homicides (Duwe, Sanders, Rocque, & Fox, 2021); and yet, the
American Psychological Association found that approximately one-third of Americans reports

1

Defined as a public or private shooting resulting in 4 or more fatalities and/or injuries
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avoiding public places due to fears about a mass shooting (APA, 2019), and about half of
Americans indicate they worry about mass shooting victimization (Brenan, 2019).
Despite a low base rate of public mass murder, it appears to be a reoccurring
phenomenon. Recent studies indicate stable or increasing rates of public mass shootings (Duwe,
2020; Fox & Levin, 2020). Duwe (2004; 2020) reviewed media coverage of several hundred
mass murders in the United States during the 20th and 21st centuries and identified a distinct
wave pattern to these events, that appeared to follow socioeconomic and cultural changes in
America. For instance, the first mass murder “wave” identified by Duwe (2004) coincided with
the financial instability and economic depression of the agricultural decline during 1920s and
1930s. Accordingly, the mass murders that were prevalent during this time tended to be farmers
who massacred their families, committing familicide to spare their families from poverty and
destitution. A second wave followed in the 1970s, this time coinciding with rising drug use and
the beginning of the drug wars of the 1980s. Unlike the familicides that preceded them, these
mass murders tended to involve strangers, as drug deals and drug trafficking resulted in mass
killings.
The modern conception of mass murder as understood by the public today has been
attributed to a 1966 public mass shooting at the University of Texas when a troubled former
student barricaded himself atop the 307-foot clocktower and fatally shot fourteen people below,
wounding many others (Duwe, 2004; Schildkraut & Elsass, 2016; Silva & Capellan, 2018,
2019a). Although it was far from the first mass shooting to occur in a non-private space, it was a
uniquely public incident. The Dallas Times Herald and Associated Press sent reporters to the
scene in the midst of the shooting, capturing photographs of the carnage that were published on
front pages across the United States (Colloff, 2006), and shifting mass murder from a relatively
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private form of violence to a public stage. This incident introduced a different type of mass
murderer, one whose higher priority was harming random victims rather than preserving his own
life (Holmes & Holmes, 1998; Lankford, 2015b).
Since the Texas Clocktower shooting, the use of guns in public mass murder has
increased despite stable rates of firearm ownership in the U.S., comprising approximately 13% of
mass killings between 1966 and 1999 (Duwe, 2004). More recent evaluations have supported
this trend, finding that the rate of public mass shootings doubled in the 2000s as compared to the
1980s-1990s (Capellan & Gomez, 2018), and although it remains an exceedingly rare event there
is a nonzero probability of severe or catastrophic attacks in the future (Duwe et al., 2021).
Politicians, scholars, law enforcement, and the general public tend to agree that preventing or
mitigating this form of violence is a priority (Bjelopera et al., 2013). A large body of research
has thus been dedicated to understanding who commits public mass shootings and why these
incidents occur, aimed, for the most part, at prevention through prediction.
2.1.2 Categorizations of Public Mass Homicide
The characteristics of public mass murderers are well documented. Broadly speaking,
they tend to be young or middle-aged and overwhelmingly male (Fox & Levin, 2003; Duwe,
2004; Capellan, Johnson, Porter, & Martin, 2019). Early research conducted clinical case studies
that described the personality traits and psychiatric conditions of single mass murder offenders
(Banay, 1956; Bruch, 1967; Evseef & Wisniewski, 1972). While informative within a psychiatric
context, these case studies shed little light on the public mass violence phenomenon as a whole.
To address this, researchers began constructing typologies of mass killers. Park Dietz (1986)
provided an initial widely used mass murder definition: The “willful injuring of five or more
persons of whom three or more are killed by a single offender in a single incident” (p.480).
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Dietz’s (1986) emphasized the temporal differentiation between mass murderers, who commit
violence in a short amount of time, and serial murderers, who have “cooling-off” periods
between violence.
Subsequent typologies expanded to include a range of motives, like romantic rejection,
hate crime, revenge, and sexual murder (Kelleher, 1997), and relationships between the offender
and victim, including ideological, random or autogenic, and instrumental (Mullen, 2004).
Ideological and autogenic public mass shooters seek out random or representative/symbolic
victims, motivated by either extremist or radical political or religious views, or by internal, “selfgenerated” psychological processes, respectively (Mullen, 2004; Osborne & Capellan, 2017).
The 2016 Pulse Nightclub shooting and 2008 Fort Hood shooting are examples of ideological
incidents, each inspired by the perpetrator’s radicalized views towards a particular representative
group. In contrast, the 2012 Sandy Hook Elementary School shooting and the 2017 Las Vegas
Harvest Festival shooting represent autogenically-motivated incidents; in each case, the
perpetrator targeted a random victim group with no pre-existing motive or grievance.
Victim-specific public mass shooters, on the other hand, typically initiate the shooting
with a specific grievance in mind but end up targeting random victims as well or instead.
Grievance and revenge have been continuously emphasized in empirical studies of public mass
shooters as well as government reports on targeted violence like assassinations and school
shootings (Vossekuil et al., 2004; National Threat Assessment Center, 2019). Grievance is the
first step on Calhoun and Weston’s (2003) multi-stage model towards violent action. Many other
studies have found that mass shooters express feelings of grievance prior to an attack, including
perceptions of being underappreciated, disrespected, and persecuted (Mullen, 2004; Newman,
Fox, Roth, Mehta, & Harding, 2004; Cullen, 2009; Newman & Fox, 2009; Lankford & Hakim,
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2011; Lankford, 2015). In the US Secret Service and Department of Education report (Vossekuil
et al., 2004) on school shooters, 81% of perpetrators were attempting to address a grievance and
61% were seeking revenge against victims. Osbourne and Capellan (2017) used Mullen’s (2004)
typologies to separate active shooters into autogenic, victim-specific, and ideological motives,
and found that a majority of their sample (63%) was seeking revenge against specific people or
targets, thus acting upon a grievance.
In addition to differentiating the types of mass killers, scholars have tackled the difficult
question of why mass murder occurs by examining the pre-existing traits and characteristics of
mass murderers. The “warrior mentality” label refers to a specific and unique cluster of
antisocial and narcissistic traits associated with mass violence offenders (Hempel, Meloy, &
Richards, 1999). In a small study of 30 mass killers, Hempel and colleagues (1999) described a
group of individuals whose violence was defined by its predatory and non-reactive nature,
further distinguished from other homicide offenders by a military history, fascination with
violence and weapons, isolated lifestyle, and absence of drug or alcohol abuse. The act of public
mass murder is commonly internally driven, rather than a response to an external threat (Mullen,
2004), although many mass murderers harbor deeply felt grievances against particular groups or
individuals. As described by Palermo (1997), the murder is the “culmination of a continuum of
experiences, perceptions, beliefs, frustrations, disappointments, hostile fantasies…pathology” (p.
18). Similarly, Aitken et al. (2008) emphasized the convergence of inherent personality traits,
like low self-esteem, grandiosity, and entitlement, with psychiatric illness and underlying
neurological pathology.
Key findings from past research on mass shooters also implicate mental health concerns,
especially suicidal ideation (Fox & Levin, 1994; Vossekuil, Fein, Reddy, Borum, &
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Modzeleski, 2004; Mullen, 2004; Newman, et al., 2004; Newman & Fox, 2009; Lankford &
Hakim, 2011; Langman, 2015; Lankford, 2015a). In their investigation into mass shooting cases
and perpetrators from 1974 to 2008, Newman and colleagues (2004) found that 90 percent of
attackers in their study struggled with suicidal ideation, depression, and mental illness. Lankford
(2015b) used the New York Police Department database of active shooters to compare
behavioral differences between shooters who live and those who die. Although suicidal intention
and ideation are hard to measure using secondary source data, the study reported statistically
significant differences between attackers who live and those who die. Specifically, attackers who
die either by their own hand or during a police-involved shooting tend to arm themselves with
more weapons, kill more victims, and choose open commercial rather than private locations.
Anecdotally, psychological factors have been cited as explanations for mass shootings,
although evidence that mental illness has a significant role in mass shootings is mixed. Langman
(2009) analyzed ten shooters and used publicly available data to diagnose them as traumatized,
psychotic, or psychopathic. Although this study suggested a potential explanatory role for
psychological factors that can explicate why different types of school shooters commit mass
murder, it shed little light on what factors differentiate these troubled individuals from others
who suffer the same psychological or emotional strains, yet commit no violent acts. Analyzing
manifestos, diaries, suicide notes, and videos, Lankford (2016) conducted a similar comparison
between mass shooters who desired fame and shooters who committed mass shootings for other
reasons. Fame seekers killed twice as many victims and tended to be younger than non-fame
seeking counterparts. Again, this finding provides much-needed insight into the different
motivational typologies of mass shooting perpetrators, but ultimately fails to explain the
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rationale underlying the decision to engage in a violent act to address an interpersonal issue or
relieve strain.
Even though public mass shooters often engage in rational decision-making and planning
(Bowers, Holmes, & Rhom, 2010; Vossekuil et al., 2004), it remains unclear why certain
individuals respond to real or perceived grievances with indiscriminate violence. Efforts to
understand why these events occur have identified commonalities in perpetrator perceptions of
strain, frustration, and disappointment (Palermo, 1997; Fox & Levin, 2003; Duwe, 2004; Aitken,
Oosthuizen, Emsely, & Seedat, 2008; Fox & Savage, 2009; NTAC; 2019). Using open source
data, Levin & Madfis (2009) created a sequential, five step model based on General Strain
Theory (Agnew, 1992). This model includes the stages of a mass shooting incident, from
experiencing strains, to preparation and planning, and culminating with the shooting event. Of
particular importance was the notion that chronic strain, such as bullying, threat of persecution,
or loss, serves as a background stressor facilitating the overall process. Chronic strain from
negative social or environmental experiences diminishes individuals’ capacity to navigate strain
through prosocial coping. It increases the likelihood that subsequent acute strains will be
perceived as catastrophic and devastating, convincing the individual that no other recourse but
violence exists (Levin & Madfis, 2009). Fox and Savage (2009) identified a similar theme of
intolerable pressure motivating violence in their study of active shooter incidents at universities.
Despite differences in stated motives and typologies of perpetrators, graduate-level students who
attempted to or perpetrated shooting incidents shared a history of mental and emotional struggles
with what they perceived as chronic and unbearable strain.
Conversely, a clear lack of precipitating stress preceding mass shootings was reported by
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Osborne & Capellan (2017), who used eight online search engines to locate media, court, and
police documents to code a comprehensive database of mass shootings. The authors presented a
crime script analysis for mass shootings including six states of planning, entry, target selection,
initiation, continuation, and conclusion of the shooting. Notably, many perpetrators’ behaviors
concerned others prior to the incident, especially during the preparation and planning stage of the
active shooter event. Given the high degree of planning that most shooters demonstrated, the
authors suggested that the planning stage represents a potential window for intervention. Further,
these perpetrators sought out the most opportune targets while preparing for the attack,
abandoning more secure fortified targets. This finding has significant implications for public
safety efforts using SCP. Because mass shootings are geographically random acts of violence
aimed largely at general or symbolic targets, it is nearly impossible to predict victimization and
difficult to prevent these acts. Therefore, place-based investigations may help to establish
characteristics of target locations that impede mass shootings through specific guardianship
variables within a SCP and RAT framework.
2.1.3 Public Mass versus Active Shooter Incidents
The focus on defining and categorizing public mass violence has introduced some debate
regarding what qualifies as a public mass shooting versus an active shooter incident. The FBI
first introduced the phrase “active shooters” with a 2014 report identifying an annual 16%
increase in the number of active shooter incidents since 2000 (Blair & Schweit, 2014). Following
dissemination of this report, major media outlets were quick to report a rise in mass shootings,
despite serious definitional differences between the FBI’s active shooter definition and academic
understanding of a mass shooting (Silva & Greene-Colozzi, 2019a). The FBI, as part of the
Department of Justice, defines an active shooter incident as individuals actively killing or
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attempting to kill targets in a populated area with a firearm. Critical elements of this definition
are the specification of a populated, i.e., public, area, and the inclusion of attempted active
shootings in addition to “successful” shootings. This definition of public gun violence, thus, does
not set a prerequisite victimization count, as do most academic public mass shooting definitions.
For instance, scholars have suggested that two (Lester, Stack, Schmidtke, Schaller, & Muller,
2005; Messing & Heeren, 2004; Ressler, Burgess, & Douglas, 1988), three (Holmes & Holmes,
2001; Petee, Padgett, & York, 1997), and four (Fox & Levin, 2003; Krouse & Richardson, 2015)
fatalities must result for an incident of public gun violence to qualify as a mass shooting.
Other experts argue that victim counts are arbitrary, and unnecessarily limit the scope of
relevant cases by excluding incidents of public gun violence that failed to result in mass
casualties due to factors far outside the perpetrator’s intent (Newman, Fox, Roth, Mehta, &
Harding, 2004; Schildkraut & Elsass, 2016). In other words, the perpetrator intended to commit a
fatal mass shooting, but was unable to carry it out due to a range of situational elements, such as
tactical failure, quick intervention, inability to gain access, etc. Importantly, these elements are
aspects of the situation and environment that may reflect the difference between a public mass
shooting (i.e., fatal) and an active shooter incident (i.e., few or no victims). As such, it is crucial
to include cases that result in a variety of outcomes. The literature reviewed includes research
pertaining to both active shooter incidents and mass shooting incidents, as these types of public
gun violence are understood to arise from similar underlying motivations2 (Capellan & Silva,
2019).

2

Going forward the phenomenon at-large will be referred to as “public mass shootings”
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2.2 Understanding the Environment
While early identification and prediction aimed at complete prevention is the gold
standard for addressing public mass shootings, so far researchers have been unable to define a set
of characteristics that might assist prediction (O’Toole, 2000; Vossekuil et al., 2004; Fox &
Levin, 2011; Fox & DeLateur, 2014). Further, as Fox & DeLateur (2014) note, attempts to
identify potentially high-risk individuals before they have offended might further alienate and
marginalize them, encouraging the perception that the world is out to get them. Therefore, as
scientists and practitioners continue to work towards developing better threat assessment
strategies, SCP is a feasible and empirically sound step toward mitigating harm when these
events do occur (Freilich, Chermak, & Klein, 2020; Osborne & Capellan, 2017). Few studies
have approached public mass shootings from a SCP framework, but insights from previous
environmental research into terrorism and mass shootings provide a foundation for this endeavor.
Studies have investigated decision-making as it relates to the initiation of public mass
shooting incidents, with a focus on planning, access, and the sequence of actions while the attack
is underway. Rational choice perspective and SCP typically categorize criminal decision-making
into the three distinct steps of initiation, habituation, and desistance (Clarke & Cornish, 1985;
Cornish & Clarke, 1986; Cornish & Clark, 1985), however, according to Osborne & Capellan’s
(2017) crime script analysis of 149 active shooter incidents, the habituation and desistance
phases, which are closely tied to learning, are less important than the initiation phase, which
considers the factors that facilitate the action sequences carried out by public mass shooters (see
Osborne & Capellan, 2017; Fig. 1, pp. 882).
Planning is a first step in action initiation, and importantly, research indicates that public
mass shooters typically engage in some planning efforts (Fox & Levin, 1994; Newman et al.,
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2004; Clemmow, Gill, Bouhana, Silver, & Horgan, 2020; Cowan & Cole, 2022). Vossekuil and
colleagues (2004) suggested that public mass gun violence in schools is well-planned, finding
that 93% of school shooters planned their attacks in advance, with the length of time varying
from several days to eight months. At least 69% of the school shooter sample engaged in
planning two days before committing the shooting, demonstrating that most events are not
spontaneous. Confirming this in an active shooter sample, Osborne & Capellan (2017) found that
the amount of planning differed according to perpetrator motivation, with victim-specific
perpetrators demonstrating the least amount of planning in comparison to autogenic and
ideological perpetrators, who engaged in more sophisticated and lengthier planning. However, a
small minority of perpetrators in their sample engaged in no planning prior to the attack, an
insight later supported by Silver, Horgan, & Gill’s (2018) finding that 15% of public mass
shootings are spontaneous.
In an effort to better understand planning, the FBI (2018) examined preparation and
planning among active shooters. Most active shooters in this study spent a week or less preparing
for the attack, operationalized as accumulating firearms and weapons, purchasing clothing or
other paraphernalia, and obtaining ammunition. However, planning ranged among the sample,
with 26% of active shooters spending one or two months planning, and an additional 18%
planning for three to five months, including surveillance of and research on their targets.
Notably, surveillance and research were relatively rare behaviors in this sample, likely because
the majority of shooters attacked a location with which they were familiar (FBI, 2018).
Regarding the second step of initiation, access, research finds that public mass shooters
often target familiar locations (Capellan, 2015). Schildkraut, Naman, & Stafford (2019) and
Silva & Greene-Colozzi (2020) suggested that public mass shooters tend to function within the
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scope of their routine activities. The Secret Service report of 37 school shootings incidents
between 1974 and 2000 emphasized this, as 95% of shooters in the study were current students
with full location access (Vossekuil, Fein, Reddy, Borum & Modzeleski, 2004). Silver, Horgan,
& Gill (2018) similarly found that 79% of public mass shooters select locations with which they
have a history of living or working. Likewise, a 2019 FBI examination of active shooter
incidents reported that all active shooter incidents occurring in schools in the year 2018 were
perpetrated by former or current students. Additionally, active shooters targeting private
businesses with restricted access were more likely to be current or former employees and clients
who were able to justify gaining entry (FBI, 2019).
Perpetrator behaviors during public mass shooting incidents are relatively undefined
outside of studies describing the length of the incident (Blair & Schweit, 2014; Capellan, 2015;
Hempel, Meloy, & Richards, 1999; Vossekuil et al., 2004). This leaves a large gap in the
literature regarding what happens during a public mass shooting incident beyond gross or
aggregate outcomes. Most academic and government studies concur that these incidents end
quickly once they are underway. The FBI (Blair & Schweit, 2014) reported that close to 70% of
active shooter incidents ended in 5 minutes or less, with 23 of the incidents ending in two
minutes or less (36.5%), while academic investigations of public mass shootings similarly find
that most end within 30 minutes (Osborne & Capellan, 2017) to an hour (Capellan, 2015).
Hempel, Meloy, & Richards (1999) examined how the number and type of firearms at the scene
impacted the incident time-frame, concluding that perpetrators armed with more weapons took
much longer (median = 240 minutes) than those with only one or two weapons (median = 12
minutes). The brevity of these incidents makes them particularly difficult to control or mitigate
through law enforcement intervention, as many incidents reach a natural conclusion through
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suicide or the perpetrator voluntarily terminating the shooting prior to police arrival (Vossekuil
et al., 2004).
2.2.1 Public Mass Shooting Incidents and Situational Crime Prevention
Freilich, Chermak, & Klein (2020) outlined potential avenues for using SCP techniques
and principles to address public mass violence incidents with a focus on opportunity structures
and target suitability. Importantly, this work draws from a robust theoretical foundation for
countering terrorism via SCP (Clarke & Newman, 2006) and suggests that public mass shooters,
like terrorist actors, may be responsive to the distinct opportunity provided by the targeted site.
Few, if any, empirical studies have tested this. Silva & Greene-Colozzi (2020) performed
exploratory case study analysis to examine SCP techniques and failed public mass shootings,
finding preliminary evidence that target hardening may have a protective impact on incident
outcomes for certain types of shootings (i.e., an outsider attacker). There remains a sizeable gap
in empirical literature regarding any large-sample studies addressing the potential for SCP to
mitigate the harm of public mass shootings.
Creating successful SCP strategies for a particular type of crime can be conceptualized as
an investigation of failure: specifically, an understanding of how and why crimes fail. As a
practical approach, an SCP-informed investigation focuses in on implementation failures
(Berman & Fox, 2010), using insights from RCP, RAT, and crime script analysis to pinpoint the
action or series of actions tied to event failure. In related literature, Dahl (2011) conducted a
failure assessment to illuminate the different ways in which terrorist attacks fail. Defining
“failure” as thwarted or zero-casualty incidents, he found that most terrorist attacks fail because
of human intelligence gathered by security and law enforcement agents. This provided crucial
information for securing targets against terrorist attacks, because it outlined the most common
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weakness in terrorist plots for exploitation. Securing locations against public mass shooting
incidents requires a similar approach that emphasizes differences in action between failed and
effective attacks. Within the scope of this dissertation, which focuses entirely on harm mitigation
rather than failed or foiled plots, failure is represented by zero or low casualty incidents,
including those with only injuries. While these attacks have technically succeeded given the
presence of injured victims, there is a stark difference between a public mass shooting incident
that results in two injuries versus those with multiple fatalities and injuries.
Few studies have examined what factors contribute to an active shooter event becoming a
high-casualty public mass shooting. Anisin (2018) identified two pathways that predict whether
active shooter incidents become mass casualty events, examining a combination of individual
and macro level variables. Findings indicated that, in isolation, no individual factors explained
differences in casualties. Rather, a constellation of factors influenced the rate of casualties,
forming two distinct predictive pathways. First, when an incident is characterized by a mentally
ill perpetrator, involves more and higher-powered guns, and occurs in a state with weaker gun
legislation; and secondly, when an incident involves a mentally ill perpetrator, a radicalized
perpetrator, and occurs in a location with a higher percentage of per capita gun ownership
(Anisin, 2018).
Bondu & Scheithauer (2015) similarly examined differences in casualties within a school
shooting context to identify factors that differentiate between single and multiple victim school
shooting incidents. Differences emerged between the two groups that provide insight into
planning behavior and pre-incident characteristics. For example, multiple victim school shooters,
unlike single-victim counterparts, tended to have long term grievances against their teachers,
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fixated on weapons, and tended to purchase weapons illegally for the attacks, while single victim
school shooters more often stole weapons from home.
Finally, Fowler and colleagues (2021) used publicly available data from the Center for
Disease Control’s National Violent Death Reporting System to compare mass shooting
homicides, multi-victim homicides (2-3 casualties) and single-victim homicides. While few
victim and incident-level characteristics explained differences among the three categories, the
authors note that over four-times as many incidents characterized as single or multi-victim
homicides would have been classified as mass homicide given the amount of (ultimately)
nonfatal gunshot injuries. This emphasizes the situational importance of rapid response and
trauma care, which has been shown to significantly impact gunshot fatalities (Hatten & Wolff,
2020).
Together, previous studies investigating the influence of environmental characteristics on
casualty rates and incident outcomes provide a foundation for an empirical evaluation of SCP’s
efficacy of reducing casualties in a public mass shooting context. Below, the two most relevant
SCP concepts for an environmental approach, increasing effort and increasing risk, are discussed
with particular focus on their potential to impact public mass shooting casualties.
Clarke (1980) proposed that reducing the physical opportunity for crime would
necessitate an increase in effort on the part of the offender that may disrupt the behavioral
process. A non-criminological example of this, predating the academic introduction of SCP, was
Hassal & Trethowan’s (1972) assessment of suicide in Birmingham, England. The authors
observed a significant drop in gas-stove suicide rates that was temporally associated with a
widespread reduction in the carbon monoxide content in gas-stoves. The carbon monoxide
concentration in household gas-stoves fell from 20% to 2-5% during the time period of interest,
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and as gas became less lethal, and thus a more difficult method of suicide, both suicides from gas
and accidental deaths from gas fell dramatically. Though not intentional, the change in gas
concentration made this type of suicide significantly more effortful. Additionally, there was no
observably significant increase in other forms of suicide suggestive of displacement during the
time period examined. Importantly, this was a situational intervention that neither changed the
motivation of the individual nor presciently detected suicidality. Rather, it removed a specific
and low effort opportunity and sufficiently deterred a specific sub-form of suicide, perhaps
creating a delay that allowed individuals to seek or receive help.
This evidence ties into Marcus Felson’s (1987) observation that offenders perform crime
according to the “Principle of Least Effort” (Zipf, 1949), seeking out opportunities that are
geographically closer, require less time, and are easily accessible. Research has provided some
evidence that public mass shooters are complying with the principle of least effort when planning
or carrying out their attacks. For example, many public mass shooters target familiar locations
where they will be recognized as having legitimate access (Silver, Horgan, & Gill, 2018;
Vossekuil et al., 2004). Although the underlying reason for the target selection may relate to
victim-specific motivation, it is possible that these locations are targeted because of their
feasibility. Students entering a school or clients entering a business are less likely to face accessrelated challenges because they have legitimate reasons for entry. SCP changes to the
opportunity structures provided by these “easy” environments may reduce the harm of these
events or even obstruct them completely (Bonanno & Levenson, Jr., 2014).
Further, the benefits of an SCP intervention might not be limited to victim-specific public
mass shooters. Osborne & Capellan (2017) suggested that ideologically and autogenically
motivated active shooters have more flexibility in terms of target selection, as they harbor non-
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specific or widespread grievances against a group rather than an individual. The authors use an
example of an anti-Semitic perpetrator who wanted to attack Jewish institutions in 1999.
Confronted with a variety of potential targets in the area, this perpetrator purposefully selected a
daycare center, picking the target with the least amount of visible security. Therefore, increasing
effort for these types of perpetrators through SCP might effectively prevent or at least mitigate
the harm by delaying entry or obstructing easy access.
Risk to public mass shooters could take several forms, including security engagement and
target resistance or avoidance (i.e., fighting back, running, or hiding). Studies find that many
school shootings and active shooter incidents are resolved outside of law enforcement
intervention (Blair & Schweit, 2014; Osborne & Capellan, 2017; Vossekuil et al., 2004). This
suggests that law enforcement responses, though critical to harm mitigation, may not be the
primary risk posed to a public mass shooter (Freilich & Newman, 2016). Certain types of venues
and actions from potential victims could increase the risks for public mass shooters, transferring
ownership and some degree of autonomy to place managers and targets as guardians against
public mass violence. For example, perpetrators who attack venues with surveillance cameras or
security guards are more likely to elicit an early defensive response. Targeting places with
protected spatial design, such as lockable rooms and furniture that can be used as a barricade, not
only increases the perpetrator’s effort, but also increases the risk by prolonging the amount of
time required to find victims. Ironically, having more guns or larger guns could elevate risk by
increasing the chances that the perpetrator will be identified as a threat early on, allowing
potential targets a better opportunity to exit, hide, resist, and alert law enforcement.
It is critical for SCP research to consider the different forms of risk to the perpetrator that
may be inherent in the situation and the environment to understand how they affect incident
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outcomes and perpetrator behavior during the course of the shooting. Incidents characterized by
stronger situational protections, including target responses, can then be compared to incidents
with weaker situational controls to assess the impact on casualties. This comparison of casualty
rates is crucial for successful SCP application; indeed, any policy intervention necessitates a
sophisticated understanding of the nature of the problem (Sparrow, 2008). Presently, it is unclear
how responses and situational contexts impact public mass shooting outcomes. Are more victims
killed because they are taken by surprise when a perpetrator has easy, unchallenged access to a
facility? Are victims more or less likely to survive if they engage in defensive or escape
behaviors, like hiding, running, or challenging the shooters? Are higher casualty rates tied to a
physical layout characterized by fewer places to hide, or difficulty escaping because of blocked
or single exits?
Further, certain aspects of the built environment may actually facilitate a public mass
shooter’s goals rather than obstruct them. This is the inherent contradiction of a defensive
environment (Freilich, Chermak, & Klein, 2020) that employs locked doors, reinforced glass, or
restricted access to increase the effort of an intruder. Once the intruder has overcome these
defenses to gain access, the potential victims must likewise circumvent security measures to
quickly and quietly exit.3 Acknowledgement of this contradiction and understanding the
interplay between defense and escape are both necessary for reducing victimization. Certain
types of facilities, even those with conventionally strong security measures, may pose greater
risks during a public mass shooting because of their environmental design, layout, size, or
location (Clarke & Eck, 2007). Many public mass shooting studies find that these attacks are
extremely fast, with most concluding within minutes (Blair & Schweit, 2014) to an hour

3

For example, a building with reinforced glass windows would make a window exit more effortful for targets
trapped within a room. Alternatively, locked doors and I.D. accessible rooms could delay emergency responders.
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(Osborne & Capellan, 2017). An important implication of this finding is that most public mass
shooting incidents may be over by the time formal guardians, i.e., law enforcement, have arrived.
The 2012 Sandy Hook Elementary shooting in Connecticut is a tragic example of this (Bonanno
& Levenson, Jr., 2014). The perpetrator shot his way into the locked, reinforced school at 9:35
AM and committed suicide at 9:40 AM, exactly five minutes after gaining entry and well before
police arrival. During those five minutes, he fatally shot twenty-six victims. Therefore,
increasing informal guardianship through SCP, as well as established effective and streamlined
internal organizational responses (Card et al., 2012), may be the best option for reducing the
harm caused by public mass shootings.

2.3 Current Study
The dissertation’s overall objective is to assess if elements of the built environment and
situational guardianship influence the lethality of mass shooting incidents, using concepts
adopted from routine activities theory, rational choice perspective, and situational crime
prevention. This study uses a mixed method design to assess perpetrator behaviors and
typologies and incident outcomes, including rates of casualties (injuries and fatalities) and
fatalities at the scene, and odds of a mass casualty (4 or more casualties) incident and odds of a
mass death (4 or more fatalities) incident. Two hypothesis-free research questions are posed:
Research Question 1: Can mass shooting perpetrators be typified according to
characteristics of their attacks related to motivation, crime scene behavior, and warning
signs? Are there distinct classes of perpetrator behaviors that reveal patterns of preoperational behavior, warning signs, or motive structures?
Research Question 2: How do the built environment of a mass shooting target and the
situational guardianship structure surrounding the target influence the lethality and
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severity of the incident? What indicators specifically predict increases or decreases in
injuries and fatalities, or predict the likelihood that an incident resulted in mass casualty
or mass death? Do certain variables act as mediators or moderators that explain variance
in mass shooting injuries and casualties and whether an incident resulted in fatalities?
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Chapter 3. Methodology and Data Analysis
3.1 Definition
Defining a public mass shooting is a critically important step to establish the type of mass
violence under investigation. Briefly, I define a public mass shooting as an incident of attempted
or completed targeted gun violence perpetrated by one or more offenders in the United States,
within 24 hours, in a public and populated location, with the intent to commit a mass attack.
The perpetrator must demonstrate behavioral evidence suggesting he or she intended to kill
multiple, random victims (i.e., commit a mass attack). Figure 1 depicts the inclusion/exclusion
decision-making process1 (adapted from The American School Shooting Study Codebook,
2019).
Beginning with the simplest criteria, my definition first imposes geographic and temporal
limitations, for feasibility and methodological purposes. Specifically, my database only includes
public mass shootings perpetrated in the United States (50 states and the District of Columbia),
between the years 1966 and 2019. As noted in the literature review, public mass gun violence
predates 1966; however, previous research has suggested that this year marked the first time that
a “mass shooting” became national and international news due to the Texas Clocktower shooting
(Duwe, 2004; Schildkraut & Elsass, 2016; Silva & Capellan, 2018, 2019a, 2019b; Silva, 2019).
Because of the newfound media and cultural awareness after 1966, there is a greater likelihood
of media coverage of public mass shooting incidents in the years after the Texas Clocktower
shooting than the years preceding it, decreasing the probability of selection bias.
Next, I define a public mass shooting as an incident of attempted or completed targeted
gun violence perpetrated by one or more offenders. In an effort to gather data on a very specific

1

Originally developed by Brent R. Klein, adapted with permission
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and calculated form of public mass gun violence, the definition of “targeted” gun violence
involves several exclusions. Some, like the exclusion of state-sponsored events and criminal and
gang-related gun violence, are well-supported in previous studies (Krouse & Richardson, 2015;
Schildkraut & Elsass, 2016: Silva & Capellan, 2019b). Other exclusions are new and aimed at
populating the database with a precise form of homicide: that which is committed for a predatory
purpose and seeks to maximize casualties. For this reason, reactive gun violence, wherein a
perpetrator opened fire after threat of or engagement in a fight or altercation, is excluded. Cases
occurring at private residences and involving only family or otherwise known victims are
similarly excluded, as this type of target selection does not suggest a desire to shoot random
victims in public.
Along these lines, the location needed to be public and populated. Public in this sense
does not refer to open or restricted access; rather, it is conceptualized as a facility or venue that
can be expected to experience frequent traffic, either from a specific group of individuals (such
as a school, workplace, business, or church) or a random and diverse group of individuals (such
as a mall, theater, outdoor public space, hospital, or restaurant). Importantly, more than one
individual must be present in the public location. This criterion, again, corresponds to a type of
public mass violence intended to cause maximum casualties. Though some of these individuals
may be specifically targeted, the perpetrator must kill or attempt to kill random victims as well.
This criterion can be found in active shooter definitions provided by the Department of
Homeland Security, the Federal Bureau of Investigation, and the New York City Police
Department. Critically, it differentiates between two types of low casualty public mass shootings:
those characterized by the targeting of specific individuals without attempts to kill random
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victims, and those involving a few specific victims and the underlying intention to continue
shooting random victims. Only the latter falls into the current study’s definition.
The issue of victim count has caused controversy among mass shooting researchers, as
some define “mass” as resulting in fatalities (Hempel, Meloy, & Richards, 1999; Lankford,
2015a, 2015b) while others also include injuries, arguing that fatalities are often highly
dependent on situation rather than motivation (Capellan & Silva, 2019). In the interest of
differentiating between cases with no casualties, few casualties, or many casualties, I incorporate
incidents with zero casualties (injuries and/or fatalities) if there is positive evidence that the
perpetrator intended to shoot two or more random individuals. Given that low or zero casualty
incident may have been thwarted or foiled by certain behaviors or environmental factors, it is
necessary to include a wide range of casualties, and to include cases with zero casualties. For
measurement purposes, positive evidence of intent to shoot is operationalized as entering a
public location containing more than two individuals throughout the space and
raising/aiming/firing a loaded firearm. This allows for the essential comparison between lethal
and non-lethal or no casualty events. Since this study investigates the situation, environment, and
behaviors surrounding public mass shootings, it is critical that data collection include victimless
shootings that failed because of interventions or the situational context. Furthermore, this permits
collection of all possible qualifying incidents of targeted public mass violence, with the option of
filtering cases according to casualties during data analysis.
The behavioral criterion of “attempting to kill” is key to my definition. Both the FBI and
NYPD’s active shooter definitions contain this phrase, allowing their databases to include only
those incidents of public mass violence characterized by ongoing action to seek out and harm
maximum victims in a public location. Comparing the FBI and NYPD cases against other
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databases, such as the Stanford Mass Shooting Project (MSP) or Mass Shooting Tracker (MST),
reveals crucial differences between the types of incidents included. In contrast to the government
databases, MSP and MST include cases of private, residential mass violence, as well as cases of
criminal or gang-related mass violence carried out in public. The FBI and NYPD, however,
exclude these incidents in an effort to cultivate a database of mass violence incidents perpetrated
for the sole purpose of committing a public shooting.
Inclusion in my study necessitates that the sole reason for the behavior was to kill random
and specific targets; it was not motivated by any other stimulus. As an example: Perpetrator A
and Perpetrator B each opens fire in a crowded mall. Perpetrator A is responding to a previous
altercation with an acquaintance and is aiming to shoot only that acquaintance, however, during
the course of the shooting, he hits several innocent bystanders, killing four before exiting.
Perpetrator B is a recently fired employee of the mall; during the course of his shooting, he
specifically targets his former supervisor, while also opening fire on random shoppers in the
mall, managing to wound one before security tackles him. While both these incidents are public
mass shootings, only Perpetrator B displays a specific and intentional motivation to commit
continuous random mass violence. Furthermore, despite the differences in casualty rates,
Perpetrator A’s non-acquaintance victims were not targeted, but instead, collateral. By contrast,
Perpetrator B’s single victim was both targeted (i.e., he fired at them) and random (i.e., he did
not have a specific grievance against them). This form of explicitly intentional public mass
shooting2 is the focus of the current project.

2

As an actual case example: a teenaged perpetrator brought 200 rounds of ammunition to his classroom of 38
students and fired a gun, aiming at classmates and teacher. His gun jammed, thus resulting in a 0-victim count. Had
the gun not jammed, it is likely this would have been a mass casualty incident.
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Notably, evaluating intent to kill is a challenge when using open source data. For zero
casualty incidents, intent is inferred from a variety of situational and behavioral factors. First, the
incident has to occur in a public location, as defined above. Second, that location has to be
populated by at least two individuals. Third, the perpetrator must have aimed the gun and fired at
victims. This indicates that at least some victims were purposefully shot, rather than accidentally
shot due to poor aim. Verbal or written intent serve as an additional indicator of intent, as well as
evidence that the perpetrator roamed throughout the targeted space in search of more victims to
harm. The presence of a costume is also included as a measurement of intent. Costuming may
demonstrate fame-seeking behavior (i.e., imitating the apparel of previous shooters) or may be an
attempt to strike fear into potential victims (i.e., dressing in militaristic clothing and gear).
Having pre-incident “hit lists” of victims, as well as known grievances against the targeted
location, also demonstrate intent, as do specifically seeking out a firearm or ammunition for the
purpose of committing the shooting (through legal or alternative means) and engaging in
firearms training. Number and type of firearms, as well as amount of ammunition, are two final
determinants of intent. A perpetrator intending to kill many victims, as opposed to few specific,
targeted victims, is likely to be more heavily armed and bring back-up ammunition and/or
weapons
Together, these indicators contribute to a case definitional rating score, an aggregated
scale of intent that provides empirical insight into the perpetrator’s motivation to commit a
predatory public shooting. The final scale is presented in Chapter 4, Results. Each individual
case in the database received a definitional rating score, as well as discrete indicators of whether
the case occurred in a public and populated location. Holistically, these measures help quantify
the otherwise unempirical construct of intent to kill.
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Figure 1. Inclusion Criteria Decision Tree

3.2 Database Establishment
After establishing the definitional criteria, I constructed the database, beginning with a
review of several private and public mass shooting sources. The process outlined below follows
validated open source search protocols that have passed rigorous peer review from both funding
agencies (e.g., DHS and NIJ) and leading criminal justice and terrorism studies journals (e.g.,
Justice Quarterly, Journal of Quantitative Criminology; Terrorism & Political Violence). I
reviewed a total of ten sources, starting with those with the smallest sample. Table 1 displays a
listing of these sources, their definitions, years of study, and sample size.
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Table 1. Sources List
Source Name

Victim criterion

Mass Shooting
and Media
Database

4 + injuries and
fatalities, including
perpetrator death

Mother Jones
Stanford Mass
Shooting
Project
FBI Active
Shooter
Reports
NYPD Active
Shooter
Database
Crime
Prevention
Research
Center
Mass Shooting
Tracker
Everytown
Research

The Violence
Project

The American
School Shooting
Study

3 + fatalities, not
including the
perpetrator
3 + injuries and
fatalities, not including
the perpetrator

Public
criterion
Public

Public
Private/Public

Years

Total
N

1966-2018

348

1982-2019

115

1966-2015

231

killing or attempting to
kill; not gang or drugs

2000-2017

250

killing or attempting to
kill; not gang or drugs

1966-2012

324

Motive criterion
Not familicide/private,
criminal, or statesponsored; excludes drugs,
gangs, everyday crime
Crimes related to gang
activity or armed robbery
not included
Must not be identifiably
gang, drug, or organized
crime

At least some victims
must be random or
non-specific

Public,
populated and
confined
Public,
populated and
confined

Unclear

Unclear

Unclear

1998-2018

71

4 + injuries and
fatalities, including the
perpetrator

Private/Public

None

2013-2019

2740

4 + shooting victims

None
specified

None specified

2009-2019

133

4 + fatalities, not
including the
perpetrator

Public

Not attributable to any
other underlying criminal
activity or commonplace
circumstance (armed
robbery, criminal
competition, insurance
fraud, argument, or
romantic triangle)

1966-2018

150

None specified

Public, school
grounds

None specified

1990-2020

652

0

As these sources have a variety of definitional criteria for victim counts, public locations, and
motivations, I used the definition decision tree (see Figure 1 above) to determine which cases
would be selected for the case universe. Cases that appeared to poorly fit the definitional criteria
for inclusion were documented and set aside for further review. The sources cover a range of gun
violence incidents, including school shootings (The American School Shooting Study, 2019),
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public mass shootings (The Violence Project; Mass Shooting and Media Database, Silva, 2019;
Mother Jones, Follman, Aronsen, & Pan, 2017), active shooting incidents (FBI Active Shooter
Reports, Blair & Schweit, 2014; FBI, 2019; NYPD Active Shooter Reports, Kelly, 2012, 2016),
and miscellaneous public and private gun violence incidents (Crime Prevention Research Center;
Mass Shooting Tracker; Everytown; Stanford Mass Shooting Project).
I performed a catchment-recatchment analysis to review sources and ensure that I was
capturing the approximate universe of eligible cases. Catchment-recatchment (Chermak, Freilich,
Parkin, & Lynch, 2012) is a method for addressing potential selectivity bias in universe
establishment. Selectivity bias occurs when certain cases are systematically excluded despite
their eligibility for inclusion. This can happen because of poor media coverage or reporting of
cases with certain characteristics, most notably, low or no casualty events. If such cases are
routinely excluded, the database fails to reliably measure the phenomenon it claims to measure,
and analyses may produce misleading findings about the nature of violence. The catchmentrecatchment process is a technique for systematically documenting and comparing cases added,
cases excluded, and the count of cases already included. Once definitional and scope differences
of individual sources are considered, sources should capture the same universe of events
(Chermak et al., 2012). Increasing overlap among sources reviewed indicates that this is indeed
happening, and the universe is approaching complete capture of eligible events. The catchmentrecatchment table (Table 2) and graph (Figure 2) are shown below.
As open source data collection is a highly iterative process, case identification remained
ongoing throughout the database establishment process and the searching and coding. I
conducted open source searches in generalized and specific web-engines (Google, Yahoo, Nexis
Uni [formerly Lexis Nexis], Dogpile, Newspapers.com, Newspaper Archives, Newslibrary,
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PoliceOne, Police Executive Research Forum) to identify cases and capture any known events
that the sources listed above may have missed. Furthermore, I consulted the FBI’s
Supplementary Homicide Reports (SHR) and the Gun Violence Archive (GVA) to triangulate
the homicide cases. Both SHR and GVA provide de-identified data on incidents, which requires
researchers to link cases to media reports based on date, location, and limited incident details. As
such, these sources may best serve to triangulate cases already identified in other open sources
(Smart & Schell, 2021). I added 15 cases from open sources and most of these cases occurred
prior to 1999 or had few or no casualties. Finally, I added an additional 21 cases through
personal correspondence with scholars who were establishing similar public mass shooting
databases (Jason Silva, 2019). My final sample consisted of 498 public mass shooting incidents.
Table 2. Catchment-Recatchment
Catchment-Recatchment
Crime
Prevention
Research
Center
63

Mother
Jones

Everytown
Research

The
Violence
Project

50

3

Excluded

8

6

Already
had
Total
Reviewed

0
71

Added

FBI
Active
Shooter
Report
122

NYPD
Active
Shooter
Report
62

American
School
Shooting
Study
12

Mass
Shooting
Tracker4

39

Stanford
Mass
Shooting
Project3
66

154

28

74

37

48

584

2770

59

34

104

79

91

198

56

86

115

191

171

220

250

308

652

2868

12

Table 2 and Figure 2 show that the number of previously included cases increases with each
additional reviewed source (the gray line). There is a sharp spike in newly added cases (the black
line) for the FBI active shooter incident reports. This is because the previously reviewed data
sources documented mass shootings (with a casualty criterion), rather than active shootings (no
casualty criterion). The two active shooter reports from the FBI and the NYPD contributed 184
3
4

One case was entered twice
Many unknown, unidentified, and residential cases
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new cases cumulatively, and importantly they accounted for 0 casualty and low casualty
incidents that were not included in the previous sources.

198

122
104

63

91

79
66

59
50
34

86
62

39

3

0
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MJ

ETR

56

TVP
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New

NYPD

12

12

15
0

TASSS
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Open
search

21
0

Misc

Already Had

Figure 2. Graph of Added vs. Already Had Cases

3.3 Database Preparation
Searching of cases preceded coding to ensure comprehensive searches for each case that
exhausted available open sources. Each case was triple searched: three trained searchers
performed key word searches on every case using a different set of search engines. This
procedure was implemented partly to reduce searcher burnout from the use of 31 search engines,
but also because intersearcher reliability assessments (discussed below) indicated that individual
searchers developed familiarity and expertise with certain search engines over others, and were
more likely to successfully obtain results from those engines. Once every case had been
thoroughly searched, four trained coders were assigned cases at random. Coding involved a
preliminary step of developing a narrative case summary from all available sources, followed by
coding in the database.
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3.3.1 Searching
Table 3 displays the search engines used to obtain open source data for each case. Key
terms included names of perpetrators, victims, and witnesses; names and addresses of locations
and sites of shootings; dates and geographic locations of shootings; and targeted words such as
gun, shot, shooting, mass shooting, active shooter, sniper, mass murder, gunshot, gunfire, bullet,
opened fire, etc. Searchers saved every result in PDF form for accessibility purposes and
downloaded all documents, videos, and images to Dropbox.
Search results were divided into separate folders according to the type of result:
media/news documents, court/legal document, police and after-action reports, other sources
(academic, social media, press releases), and venue-specific documents. Because it was critical
to gather pictures, videos, and descriptions of where the shooting took place, special care was
taken to find pictures and videos of the sites from the time of the shooting. Additionally,
whenever possible, searchers were encouraged to locate crime scene photographs, surveillance
footage of the attack or immediate aftermath, Google-Earth images of the exterior site, and any
textual descriptions relevant to the interior or exterior building design where the shooting
occurred.
Searchers were instructed to locate all case material relevant to the shooting, perpetrator,
victims, and site, not simply those materials that corresponded to codebook variables. Repeat
articles were included when the search results were thin (fewer than 50 available articles per
search engines). To save space and time, repeat articles were not included with rich coverage
and/or court and police reports. Instead, searchers were instructed to carefully review the article
to ensure that it was a word-for-word repeat, but not to download to the case folder. On average,
cases had around 200 media articles, ranging from 20 to over 1000. Intersearcher reliability
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assessment revealed that half of cases had at least one court document relevant to the shooting
and 31% had some kind of police, government, or other official report about the shooting or
perpetrator.
Table 3. Search Engines
Search Engine

Designation

Type of Data

Google

Primary

Generalized

Yahoo

Primary

Generalized

Lexis-Nexis

Primary

News, radio transcripts, court cases, appeals

Newspapers.com

Primary

News, local stories

NewspaperArchive

Primary

News, local stories

Court Listener RECAP Search

Primary

Legal, trial transcripts

News Library

Primary

News and newspapers

YouTube

Primary

Security video, news reports

Google Video

Primary

Security video, news reports

Dogpile

Primary

Generalized, multi-engine search

Proquest (AKA Criminal Justice Periodicals

Secondary

News, smaller newspapers

Google Scholar

Secondary

Academic and some legal

Google U.S. Government

Secondary

Federal documents, legal documents

Federation of American Scientists

Secondary

Federal, legal, scientific policy

Center for the Study of Intelligence

Secondary

CIA site, mostly intelligence

Surf Wax

Secondary

Generalized, deep web

Mamma

Secondary

Generalized, multi-engine search

Google News

Secondary

News

Homeland Security Digital Library

Secondary

Investigative

Center on Law and Security

Secondary

Legal, reports

National Archives

Secondary

Official government documents

PoliceOne

Secondary

Policing journal, LE reports

FBI Bulletin

Secondary

Policing, LE reports

National Police Foundation

Downloads

Critical incident reports, other LE reports

Police Executive Research Forum

Downloads

Policing/investigative reports

School Shooters Info (Peter Langman)

Downloads

School shooters

America’s Building Records Open Search

Downloads

Building plans

America’s Building Records Address Inquiry

Downloads

Building plans

Anti-Defamation League

Downloads

Reports, ideological cases

Southern Poverty Law Center

Downloads

Reports, ideological cases

National Threat Assessment Center

Downloads

Reports, targeted and mass violence
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3.3.2 Case Summary
A narrative case summary was created for each coded case prior to variable entry in the
database. Coders used all available case materials to populate the case summary, which included
distinct sections corresponding to each section of the codebook. Official documents, such as
court or legal reports and police or after-action reports, were reviewed first and coders filled in as
much detail as possible from these more reliable sources. The front section of each case
summary provided information about the overall reliability of the case as a whole, including the
presence or absence of official documents, the approximate number of media articles, and
presence or absence of pictures and videos. This section also allowed coders to add any
additional pertinent information about case reliability issues (i.e., inconsistent or contradictory
reporting, misspellings, poor media coverage, necessity of later follow-up). Next, coders narrated
the public and populated nature of the site by describing briefly how the case met the definitional
criteria for a public mass shooting.
The remainder of the case study concerned information and evidence related to the
perpetrator’s pre-operational or precursor behavior, the shooting event, perpetrator motivation,
personal history and background, and most important, crime-scene behaviors. Coders cultivated
a brief crime script of the incident, which described in detail the purposeful behaviors of the
perpetrator, responsive behavior of victims and witnesses, and exactly how the incident played
out from entry to conclusion. Subsequent sections required coders to further describe reactive
behaviors from victims, witnesses, and guardians, and to describe the location – and in particular,
any SCP features or unique environmental design features. Finally, coders described the law
enforcement response to the shooting, and specified how precisely the shooting concluded.
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Conclusion was defined as the moment the perpetrator stopped shooting, whether because of
intervention or choice.
Case summaries were meant to be rich narrations with as much detail as possible,
cultivated through a close review of every single available source. Coders were instructed that no
detail was too small or unnecessary, and to proceed with a philosophy of over-inclusion when
developing crime scripts and case summaries; with the caveat that all narrative included in the
case summary required factual evidence. Coders were advised never to make assumptions about
the perpetrator’s motivation, intent, or thought process unless they had evidence to support them.
Case summaries ranged in length depending on the quality of the open source coverage, from 4-5
pages to 20-25 pages. Whenever possible, coders included timestamps, quotes, pictures, and
direct evidence that could be used to code variables.
3.3.3 Coding
Case summaries, in addition to re-review of open sources, were used to code the cases
into an Excel database. Coders provided numerical codes pertaining to variables as instructed by
the codebook, but also entered textual justification and evidence for each coded variable. The
purpose of these explanation or justification opportunities was to allow coders to document the
direct evidence used to code, allowing not only maximum transparency, but also providing a
chance for development of new, disaggregated variables in the future based on the explanations,
e.g., the raw underlying data justifying the coded value. Coders met in-person or in video
meetings every week from the beginning of the coding process until the end to discuss variables,
cases, and coding issues. We discussed challenging codes until we reached a group consensus
and resolution, and maintained a running list of resolutions for easy access in case of repeat
questions.
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3.4 Codebook
The final codebook featured 241 variables divided into 9 substantive sections. I drew
upon elements of guiding theory (SCP, RCT), my review of prior mass and active shooting
literature, and previous open source projects (e.g., The American School Shooting Study) to
derive codebook variables and sections. Section 1 had variables corresponding to intent, which
were eventually used to determine the case definitional alignment score. Section 2 covered the
factual event of the shooting and its conclusion. Section 3 corresponded to pre-incident behaviors
and warning signs occurring prior to the shooting, while Section 4 measured motives. Section 5
featured variables related to the geography and timing of the shooting. Sections 6 and 7 were
informed by SCP and RCT, and measured the rational behaviors that occurred during the
incident and the situational crime prevention features, respectively; these were the longest
sections by far with 59 and 56 variables. Section 8 detailed firearms used and present during the
shooting. Section 9 measured case and variable reliability and credibility. The entire codebook,
including variable names and labels, definitions, and coding values, is available upon request.
All variables, with the exception of motive and firearm variables, had an evidence score
associated with them that recorded the strength and quality of the evidence used to code that
variable. Motive variables were excluded because motive was often uncertain or nebulous, with a
variety of different explanations according to different witnesses. Firearms were excluded
because similar to certain event characteristics, like casualties and conclusion, they are mostly
reported factually, rather than subjectively. The evidence scores are discussed in more detail
below.
Section 1. Intent Variables
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Intent was measured through 17 dichotomous and continuous variables: public,
populated, # shot, # bullets, perpetrator aimed at victims, perpetrator aimed at others,
perpetrator hunted, pre-incident verbal intent, pre-incident written intent, fame-seeking
behavior, gun-seeking behavior, costume, perpetrator location grievance, perpetrator targeted
hit list, perpetrator stopped shooting, and perpetrator extra ammunition/firearms. All variables
were indicators of mass intent, with the exception of stopped shooting, which measured whether
the perpetrator voluntarily ended the shooting without intervention or malfunction (e.g., running
out of ammunition) and was reverse coded for intent. Some variables, like perpetrator hunted,
aimed, intent, extra ammunition, and gun-seeking are generally straightforward indicators of
intent. Costume and fame-seeking are perhaps less obvious. Fame-seeking motive and behaviors
are well-supported in empirical literature (Lankford, 2016; Silva & Greene-Colozzi, 2019) and
are associated with higher victim counts and more media coverage. Costume was included as an
extension of fame-seeking. Perpetrator costuming included evidence that the perpetrator was
wearing special clothing or items related to previous mass shootings or violent role models:
trench coats or branded tee shirts5, body armor, makeup, or hair dye, etc. This also included
military gear, like goggles and ear plugs, ammunition belts, and camouflage.
Section 2-3. Event and Perpetrator Variables
Fatalities, injuries, and total casualties were count variables. These variables measured
victims of the public mass shooting, operationalized as individuals who received gunshot
wounds at the site of the shooting as a result of the shooting, and excluding the perpetrator’s
wounds or death. Fatalities were defined as any death caused by a gunshot wound received
during the shooting, regardless of when that death occurred; thus, a victim who died three years

5

Imitating the 1999 Columbine shooters’ apparel
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after the shooting due to complications from a gunshot wound was included in fatalities rather
than injuries. Fatalities were further disaggregated to On-scene deaths and Died later. Fatal was
a dichotomous6 variable measuring whether the incident resulted in at least one fatality.
Conclusion broadly covered how the incident ended: arrested at the scene, arrested at another
location, killed at the scene, killed at another location, suicide at the scene, suicide at another
location, and other conclusion. These general conclusions were broken down further into more
specific categories with the How End variable, which measured the mechanism of conclusion
including the shooter stopping voluntarily, attempting suicide, completing suicide, being killed
or injured by police, guardians, or victims (each a separate value), or being restrained by police,
guardians, or victims (each a separate value). Two dichotomous variables measured whether the
incident concluded due to Resistance from victims and witnesses or Technical malfunction from
a firearms jam or misfire. Finally, incident length was recorded, measuring how long the active
assailant incident lasted from the moment shooting began to the moment the shooter left the site,
died, or was subdued.
Few variables assessed perpetrator demographics and/or history since this was not the
focus of the research questions. Age was a continuous numerical variable of perpetrator’s age in
years. Biological sex (Sex Assigned at Birth) was the only other demographic variable pertaining
to the perpetrator, measured as male or female. Criminal history and military history were
dichotomous variables measuring (1) if the perpetrator had, at minimum, any arrest or other
police contact prior to the event, and (2) if the perpetrator had military history, defined as a
member of any state or national armed forces, including but not limited to, Navy, Army,
Marines, National Guard, Coast Guard, Air Force. Facilitating conditions was a dichotomous
6

All dichotomous variables unless otherwise specified had the following coding values: 0=No, 1=Yes; 2=Missing.
Some missing data were recoded as No for cases with higher reliability due to source quality and media coverage.
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variable assessing whether the perpetrator had any condition in his or her background or current
life situation that facilitated use of a weapon or commission of the crime (Freilich, Chermak,
Klein, & 2020). This included not only law enforcement or military experiences, but also
hunting, target shooting, working at a gun range or as a security guard, etc. Playing first-personshooter video games was not considered a facilitating condition, but was noted in the case
summary.
Pre-incident and Post-incident Mental illness measured whether the perpetrator was
believed to have psychiatric illness before and after the attack. Mental illness was liberally
defined and operationalized as any evidence of any psychiatric disorder or symptom.
Specific warning sign and pre-operational behaviors included leakage of violent
fascination, interest, or plans, online leakage prior to the incident, surveillance or familiarity
with the targeted space through insider access or purposeful surveillance, and training behaviors
to gain comfort using a firearm or practice with targets. Leakage measured whether the
perpetrator communicated an interest in, fascination with, or non-specific desire to commit
violence, through writing, speech, art, poetry, or social media. Training encompassed any preevent behaviors that were undertaken to prepare tactically for the attack, such as practicing at a
firing range, evidence of target shooting, or learning how to handle a gun. Gun obtainment
included pre-event gun-seeking behaviors, including purchasing or stealing a gun within two
months of the shooting, stockpiling, purchasing, or stealing ammunition, and/or visiting multiple
gun sellers. Verbalized and written intent each measured whether the perpetrator explicitly stated
intent to commit violence. Often this was expressed as a threat “I’m going to kill you all” or
generalized statement “I want everyone to die”.
Section 4. Motive Variables
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Motive was measured dichotomously as present (1=Yes) or absent (0=No). Absence of
source information mentioning a particular motive was taken as evidence of absence for that
motive. For example, if no sources mentioned that the perpetrator had a racial ideology, and the
shooting did not target a particular racial group, racial ideology was coded as No. Coders were
encouraged to take a liberal approach to coding motive. Especially in cases where a perpetrator
dies, the explanation for a mass shooting often comes from an array of different and sometimes
contradictory sources, including the perpetrator himself, police authorities, crime scene
witnesses, survivors, family, friends, and experts. Each of these individuals may hold a separate
piece of the puzzle, and so motive variables were not mutually-exclusive and coders were again
encouraged to include as much information as was evident in the search file.
First, the codebook measured whether victims were completely random (unknown and
unrelated to the perpetrator), specifically targeted, or a combination of random and specifically
targeted. The remaining variables after victimology were all dichotomous and non-mutually
exclusive.
Grievance against a person measured if the perpetrator had a specific grievance with a
single, known person, like a romantic partner, workplace supervisor, or bullying student.
Grievance against a group measured if the perpetrator had a specific grievance against a group
of known persons, like co-workers or athletes. Grievance against a specific location and
Grievance against a general location both measured whether the perpetrator harbored a
grievance against a place. A specific location would include a space where the perpetrator had
experienced a preceding event inspiring the real or perceived grievance, such as the school where
the perpetrator was bullied, the law office where the perpetrator was a client, or the hospital
where a family member died. A general location was a space that the perpetrator had no

58

connection to, but against which the perpetrator harbored a generalized grievance: for instance,
losing a family member in Hospital A and targeting Hospitals B, C, and D at random; or
experiencing bullying at School A, and targeting School B. Non-specific grievance referred to a
grievance against the world, society, or humanity in general, which was often expressed as being
“angry at the world” or “angry at everyone and everything”. Any grievance was a dummy
variable coded as Yes if the perpetrator had at least one or more grievance as motive for the
shooting.
Racial ideology was coded for whether the perpetrator harbored ethnocentric ideological
beliefs against persons based on race, ethnicity, nationality, or immigration status. Religious
ideology captured ideological beliefs against persons of a particular religion and Sexist ideology
coded ideological motivations related to beliefs about sexuality, sexual orientation, sex-assignedat-birth, and gender identity. Anti-government and anti-police ideologies captured beliefs against
national, state, and local governments and governing bodies, and national, state, and local police
forces. Finally, Any ideology was dummy coded as Yes if the perpetrator had at least one or more
ideological motivation.
Fame-seeking measured whether the perpetrator had a fame agenda, which was defined
as desiring infamy or fame. This included behavioral evidence such as making verbal or written
statements about fame, mimicking or copycatting violent role models and other shooters,
submitting legacy tokens or manifestos to news media or social media before or during the
attack, recording and publicizing the attack, or otherwise making clear a desire to become
famous. Two variables assessed unknown or unclear motives: Random unknown captured event
where the motive for the shooting was unknown and the perpetrator targeted a random and
diverse group of individuals: for example, a shooting at a large shopping mall. Targeted
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unknown also captured unknown motive, but specified a singularly targeted group of individuals:
for example, elementary school children.
Section 5. Geography
Variables in this section of the codebook described the region (Northeast, Midwest,
South, West), city, and state where the incident occurred. Additionally, time-specific variables
assessed day of the week and time of day (Early morning, morning, afternoon, evening, late
night). The type of site was measured as school, workplace, religious institution, government,
open-space, and outside space. Open spaces included public, non-access-restricted locations, like
shopping venues, restaurant and entertainment venues, and front-facing businesses. The
workplace code was reserved for incidents featuring workplace-associated violence, whether
from an employee or customer. Schools included public and private K-12 institutions as well as
higher-education and alternative educational institutions. Finally, the address of the site was
recorded for later geo-coding.
Section 6. Rational Behaviors
Rational behaviors pertained to both the perpetrator and the victims and witnesses who
were present during the shooting. As discussed in Chapter 1, rationality was assumed to be
bounded by the perpetrator’s isolated goal of committing a public mass shooting and killing
victims. Therefore, variables measured behaviors that indicated the perpetrator was acting
purposefully and responding to cues in the environment. This included forcing entry to bypass
security, concealing the firearm or ammunition to avoid detection, and modifying behavior in
response to obstacles, including tactical displacement (being unable to obtain a certain weapon),
temporal displacement (intending to target on a different day or time), target displacement
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(intending to target other locations or persons), and functional displacement (changing any
behavior in the course of the shooting due to obstacles).
Other perpetrator behaviors included predatory decisions, such as wearing protective
equipment, reloading the firearms, acting as a sniper7, expending all ammunition available, and
changing the environment in order to trap victims or delay first responders. A sniper was defined
as a shooter in a separate, elevated or protected space from victims that allows him clear line of
sight of victims and affords him some degree of protection from first responders. Hiding place
incursion measured whether the perpetrator chose to hunt down and invade hiding places of
victims and witnesses.
The next series of variables concerned victim and witness response behaviors. Disbelief
was a dichotomous variable that measured whether initial witnesses and victims believed that the
shooting was a joke, hoax, form of public art, alternative theater performance, or anything other
than a shooting. Disbelief was often in response to auditory stimuli (hearing gunshots and
assuming firecrackers or metal falling) or visual stimuli (seeing a gunman and assuming a
prank). Other relevant response behaviors included whether victims and witness chose to run,
hide, or fight. If victims or witnesses engaged with the perpetrator in any way, engagement
measured whether this was verbal intervention, armed engagement, or bodily intervention.
Section 7. Situational Crime Prevention
The SCP variables covered both internal and exterior security features, as well as aspects
of the targeted site’s environmental design. Most variables were measured dichotomously or
categorically. Security features included the presence of security and armed security at the site,
and whether security engaged the shooter during the attack. The site’s restricted access, entrance
7

For cases with a sniper, SCP and environmental variables were coded for the location of the victims, rather than
the perpetrator.
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control, CCTV surveillance, gated entry, and overall hardness as a target were also measured.
Law enforcement response was a multi-categorical variable documenting the approximate time it
took for law enforcement to respond once the shooting began. Two variables measured the
perpetrator’s role in the targeted space, specifically whether the perpetrator had insider access
(student at a school, employee at a workplace) and if not, whether the perpetrator was legitimate
in that space. All perpetrators were considered legitimate unless banned in public open spaces,
like restaurants or theaters. Perpetrators were legitimate in restricted public spaces, like schools
or workplaces, if they had permission to be there. Additionally, jam assessed whether the
perpetrator’s guns ever stopped working, however momentarily or permanently, during the
shooting.
This section also had variables pertaining to official and unofficial responses to the
shooting. Official warnings included alerts or announcements broadcast to the entire facility
through an authority figure warning about an intruder or active shooter. Unofficial warnings
included warnings and alerts issued by guardians, victims, and witnesses either verbally or
electronically. Lockdown measured whether the targeted facility successfully implemented a
lockdown of the space. Two variables assessed response errors: SCP error documented any
failure or error on the part of the targeted facility (e.g., an unmanned security desk, an unlocked
door) while first responder error documented failure or errors from responding police or
paramedics (e.g., dispatch error, delayed police entry).
Finally, variables measured aspects of the interior environmental design of the targeted
space: whether it had a protected design (offices, classrooms, hallways, closets) or open design
(e.g., auditorium, theater), whether the shooting occurred indoors, whether doors inside the
targeted space were able to lock, and if the site provided hiding places, like bathrooms, closets,

62

large furniture items, etc. If victims and witnesses hid, hiding place shelter documented the
quality of that space, ranging from poorly sheltered to completely sheltered.
Section 8. Firearms.
The number of guns used and the number of guns present at the scene were count
variables differentiating between firearms contributing to the shooting versus those present but
unfired. Obtainment was a dichotomous variable assessing whether the perpetrator obtained the
firearm within three month of the shooting, or otherwise left clues that obtainment was
purposefully for the shooting. Additionally, this section recorded the type of weapon used
(handgun, shotgun, rifle, combination) as well as whether at least one gun used had a
semiautomatic firing mechanism.
Section 9. Reliability scoring
Most individual variables (excepting motive and firearms) in the database had associated
evidence scoring variables which instructed coders to qualitatively weigh the strength of the
evidence used to code the variable. Value options were No evidence, little or moderate evidence,
and strong confirmatory evidence. These variables served as categorical indicators of reliability
for individual variables but could also be summed into a quantitative reliability score for each
section of the codebook and each case. To maximize source reliability, every case summary had
a brief introductory section outlining any major reliability issues related to the case coverage and
the sources used. This helped direct a systematic scoring system in the codebook, adapted from
Ackerman & Pinson (2016). The reliability section of the codebook measured source reliability,
operationalized as the overall reliability of the sources used to code the case. It ranged from 0
(not reliable) to 5 (excellent reliability with factual descriptions from police and court
documents). This variable captured the credibility of sources cumulatively, as well as the
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evidence yielded by these sources: whether it included time-appropriate images or videos, police
or court documents, consistent media reporting. Furthermore, cases received an inherent event
uncertainty score (Ackerman & Pinson, 2016), capturing the overall credibility of the event
itself. A low score of 0 indicated no uncertainty, meaning that all sources agree on how the event
took place. A high score of 2 indicated considerable uncertainty, reflected by disagreement
among sources regarding how the event occurred. Three additional qualitative case-specific
reliability variables measured if the case had a factual court document, a police report, and if the
news media was used as a primary source for coding.

3.5 Reliability Assessments and Metrics
3.5.1 Intersearcher reliability
Searchers each conducted open source searches on 59 randomly selected public mass
shooting incidents for intersearcher reliability assessment, representing 12% of the final sample
of 498 cases. The searchers used 31 search engines to thoroughly investigate the incidents. The
initial search protocol in the proposal listed 37 search engines, but six of these engines were
dropped for the following reasons: (1) Westlaw is a subscription only legal data site, to which
John Jay College formerly had a subscription but did not renew; it was determined by the
searchers that any data provided by Westlaw would likely be found using Lexis-Nexis, another
legal search engines, and Court Listener RECAP Search, which provides legal documents and
trial transcripts; (2) Librarians Internet Index, a generalized Internet search engine, ceased
operations in 2015; searchers determined that Google, Yahoo, and Dogpile would generate
similar results; (3) All the Web was incorporated and terminated by Yahoo; (4) Google Blog was
discontinued in 2016; (5) Copernic is a desktop generalized search engine available on physical
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campus computers only8; and (6) Amazon provides links to books for purchase that are useful for
citations but not search results.
Using the 31 remaining search engines, the searchers tracked and recorded the number of
search results for each engine, as well as the utility of the search engines for open source data
collection. This allowed us to analyze the relative contribution of the search engines, and to then
pare down the search engines used for the remainder of the cases. Newspapers.com, Newspaper
Archive, News Library, Google, Lexis-Nexis, Court Listener RECAP, Yahoo, Dogpile, Google
Video, and YouTube were identified as the most prolific search engines and were designated
primary search engines. The remaining search engines (Proquest, Google Scholar, Google US
Government, Federation of American Scientists, Center for the Study of Intelligence, SurfWax,
Mamma, Google News, Homeland Security Digital Library, Center on Law and Security,
National Archives, PoliceOne, and FBI Bulletin) were designated as secondary search engines to
be employed to search cases with few or no results from the primary search engines, and for
targeted searches. Finally, several search engines were designated as “mine and download”:
Anti-Defamation League, Southern Poverty Law Center, National Police Foundation, Police
Executive Research Forum, School Shooters Info, National Threat Assessment Center,
America’s Building Records Open Search, and America’s Building Records Address Inquiry.
Search results were sorted into categories: News; Police/Criminal Justice (After-Action
reports, police investigations, press releases, other official governmental reports, official law
enforcement social media posts or videos); Court (trial transcripts, court records and documents);
Venue (pictures or videos of the location, including internal and external features, photos or

8

Due to the Covid-19 pandemic beginning in 2020, access to campus was restricted during a significant period of
the searching process.
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videos of the incident or the aftermath of the incident, Google maps diagrams or pictures), and
Other (scholarly/academic reports, blogs, non-news articles, social media, listings).
Intersearcher reliability evaluation revealed some trends in terms of the sources found by
the searchers on each search engine. All three searchers were in complete agreement (i.e., located
the same documents or located no documents) 59% of the time for Court sources, 49% of the
time for Police sources, 22% of the time for Venue sources, and 37% of the time for Other
sources. There was a great deal of variance for news sources, which was likely due to differences
among searchers regarding duplicates. Two searchers did not collect duplicate articles, while the
third searcher collected originals and duplicates. On very major and very minor cases, e.g., those
with either the most or the least number of sources, all three searchers successfully turned up the
same court documents, police reports, pictures, and to some extent, news articles. However, on
cases that fell between the extremes, which constitutes a large portion of cases, often at least two
searchers were able to find the same sources, while the third searcher did not find these sources,
but located other documents that the first two did not. At least two searchers located the same
Court sources 78% of the time, Police sources 66% of the time, Venue sources 63% of the time,
and Other sources 69% of the time.
To my current knowledge, no empirical publications or guidelines exist regarding metrics
or benchmarks for intersearcher reliability and consistency. While the idea of intersearcher
reliability is not unique to this dissertation (Peterson, Fera, & Mellow, 2016), there is an absence
of scholarly attention directed at measuring and reporting intersearcher reliability. The
exploratory results of my dissertation indicate imperfect intersearcher reliability, with especially
diminishing consistency for open source media search engines. To resolve this issue and ensure
that thorough searches are being completed, all searchers were assigned to search every single
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case with the primary search engines with which they were most comfortable. Searchers were
further instructed to use secondary and tertiary search engines to perform targeted searches and
fill in any remaining gaps related to variable coding or reliability issues.
This procedure had several advantages. First, it allowed the searchers to focus their
primary search efforts on the most prolific search engines and expend more time and
concentration on obtaining all relevant data from these engines. As stated previously, if a search
yielded few sources using the primary engines, or if a significant number of variables were
uncertain or uncoded, searchers employed the secondary search engines, which were also used
for targeted searches9 during case cleaning. Second, intersearcher reliability revealed that each
searcher often had an affinity for navigating certain search engines, and over time, cultivated a
unique process for finding sources using that engine. Splitting the search engines up gave
searchers the opportunity to become an “expert” on their particular search engines, which
maximized that chances that they would successfully mine the source for data. Third, splitting
the search engines rather than the cases increased the likelihood that the case would receive a
thorough search and decreased searcher burnout since searchers were no longer responsible for
exhaustively searching in all search engines.
3.5.2 Intercoder reliability
Intercoder reliability was assessed through percent agreement and Cohen’s Kappa.
Cohen’s Kappa is an interrater correlation coefficient that assesses observed agreement between
two raters while controlling for the likelihood of chance agreement. Kappa is a standardized
statistic between 0 (no agreement) and 1 (almost perfect agreement), with higher Kappa values

9

A targeted search involves using specific key words to locate certain variables. For example, to code the “firearm
used” variable, a targeted search might employ the keywords “Perp Name” + “Shooting” + “Gun” + “Type”
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corresponding to better percent agreement and a larger percentage of reliable data. Low to
moderate Kappa scores (0.4 > k < 0 .6) suggest a smaller percentage of reliable data (less than
35%). Kappa scores in the 0.6 to 0.8 range indicate substantial agreement, with 35-63% reliable
data. Finally, almost perfect Kappa score (.8 or higher) correspond to 82% of higher reliable
data.
Percent agreement ranged from 75.7% to 100%, with an average of 90.3% agreement.
Percent agreement can be interpreted as the percentage of data that are accurate or correct, since
disagreements imply potentially erroneous data. A percent agreement of 90.3 suggests up to 10%
of data in the study may be incorrect, which is generally acceptable. However, percent agreement
does not incorporate random guessing or chance ratings and scholars (McHugh, 2012)
recommend reporting both percent agreement and Kappa. Kappa varied from moderate
intercoder reliability (0.46) to almost perfect intercoder reliability (0.95). The average Kappa
score was 0.8, which corresponds to high agreement and excellent data reliability. Only three
variables had ICR scores in the moderate range (0.4 > k < 0 .6) and none of these three variables
were used in inferential statistical models. The remaining variables assessed had either
substantial (0.6 > k < 0 .8) or almost perfect (k > 0 .8) ICR. Given the intensive coding training
and weekly coding meetings during the data coding process, these Kappa scores are acceptable
indicators of good ICR and accurate data. Appendix A displays the Kappa scores for all
variables.

3.6 Addressing Missing data
All cases were coded as completely and thoroughly as made possible by the search files
and available evidence. Nevertheless, there was significant missingness on key predictor
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variables related to planning and preparatory behavior, crime scene and rational behaviors, and
situational crime prevention. Missingness is fully described in Chapter 4.
Parkin & Freilich (2015) discuss the practice of coding the absence of information for
specific instances as “no” rather than missing data. They argue that in certain cases the absence
of information in media reports (e.g., did the offender use an assault rifle to commit the mass
shooting) may be inferred as negative findings, as media outlets would emphasize this
sensational information they consider relevant to the story. Therefore, a default response for
these variables is “no” unless media documentation presents evidence, i.e., positive findings, that
they should be coded otherwise. Consistent use of this coding protocol improves data collection
by eliminating large quantities of missing data. This approach is well established in previous
open source research examining terrorism (Freilich, Chermak, Belli, Gruenewald, & Parkin,
2014; Gill, Horgan, & Deckert, 2014), mass shootings and school violence (Silver, Horgan &
Gill, 2018: 96). I employed this “missing-as-no” system for certain variables that were
considered sensational information, only for cases with rich case summaries and search results.
Examples include the criminal and military history of the perpetrator, use of a semi-automatic
rifle, leakage and intent, and certain design features of public, open environments. There is a
reasonable expectation that a small-town diner, for instance, would not employ armed security
guards or have a locked, enclosing fence during open hours. Critically, the evidence variables
allowed coders to document any time they coded a confirmatory code (yes or no) based on an
inference or assumption by coding the evidence as 0. For cases with thin case summaries and
moderate or poor search results, I encouraged coders to use missing codes, since the overall lack
of case coverage limits any assumptions about missing data. After implementing this systematic
coding procedure, the highest rates of missingness were observed for the following variables:
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law enforcement response time (55.3%), CCTV cameras (45.9%), perpetrator reloaded gun
(42.6%), and lockable doors (39.8%).
3.6.1 Multiple Imputation
For those variables where I could not adopt a systematic coding approach, and the use of
open sources still resulted in large numbers of Missing at Random (MAR)10 values I used
multiple stochastic imputation techniques to create several full datasets to be estimated and
combined. This strategy preserved the largest possible sample size and made full use of the
available data. Multiple imputation by Chained Equations (MICE; Royston, 2009) reduces the
likelihood of a Type I error by ensuring appropriate standard error estimates; thus, it circumvents
some of the bias in standard errors and test statistics that can arise from employing listwise
deletion (Allison, 2001). The MICE process is described in greater detail in Chapter 4 as an
introduction to each MICE model. I use MICE for regression models, as the LCA models used
variables with lower missingness and thus resulted in less data loss, and SEM in MPLUS
features Full Information Maximum Likelihood to estimate model parameters, using complete
cases rather than dropping incomplete cases.

3.7 Data Analysis
The final database had a sample of 498 public mass shooting incidents that met the
definitional criteria outlined previously. This larger sample size was important for conducting
quantitative analyses that go beyond simple causal inference. This project aimed to provide a
primarily emotion-driven policy problem with empirical evidence using descriptive statistics and
inferential models to estimate relationships among the variables. I explored these relationships
10

Missingness at Random occurs when other variables in a dataset predict missingness on a particular variable.
Here, it is expected that missingness for SCP or event-related variables is predicted by the year of the incident as
well as casualties. Older incidents and those with fewer casualties are expected to receive less coverage, and thus
have more missing data.
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through multivariable regression modeling, latent class analysis (LCA) and structural equation
modeling (SEM). Below, I briefly introduce LCA and SEM.
3.7.1 Latent Class Analysis
LCA is a Finite Mixture Modeling technique to measure discrete and exhaustive
probability classification among categorical variables. Using observed, measurable indicator
variables, LCA estimates error-free latent construct(s) associated with these indicators. Latent
constructs are broad categories with different sets of latent classes. The latent constructs and
classes are understood to be pre-existing within the data, such that the observed indicators do not
cause latent constructs, but rather reveal them through measurement. LCA models assume local
independence among observed indicator variables, such that the latent classes explain all shared
variance among these indicators. One benefit of using LCA to measure latent subgroups is that it
organizes large, heterogenous datasets into meaningful arrays that represent behaviors and
characteristics (Collins & Lanza, 2010). Similarly, LCA presents a person-oriented approach
(Bergman & Magnusson, 1997) to latent variable construction. In other words, it emphasizes
differences among individual behavior, rather than between specific variables, while still
allowing for inductive generalizations across categories. Unlike other forms of person-oriented
classification analysis (i.e., cluster analysis), LCA produces probabilities of class membership
instead of simply organizing data into subgroups based on nearness or hierarchy. Because LCA
begins with an assumption that patterns already exist in the data and it aims to identify these
patterns and sort into meaningful categories using probability, it is a deductive approach to case
grouping. Presently, no research has applied LCA to public mass shooters, although recently,
Clemmow and colleagues (2020) used a cluster analysis methodology to reveal subcategories of
mass offender behaviors based on distance and nearest neighbor approach. I use LCA to address
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Research Question 1 and understand how unique patterns of situational, motivational, and
behavioral factors sort into meaningful classes. While conceptually similar to cluster analysis,
the LCA approach permits important goodness-of-fit assessments, as well as covariate analysis
and prediction of class membership. It reveals typologies and classification systems that are
grounded in probability instead of statistical description and provide evidence of behavioral
similarities within the typologies. Using a collection of theoretically relevant categorical
variables, I assess a series of LCA models with increasing class sizes to identify the best fit
model and substantively interpret the parameters of this model.
3.7.2 Structural Equation Modeling
To evaluate Research Question 2, I use multivariable regression and SEM to examine
situational and environmental variables that predict incident outcome. SEM assesses
relationships among exogenous/predictor variables and endogenous/outcome variables, allowing
for feedback loops among the variables. This is crucial for understanding how situational and
environmental factors, including SCP techniques, impact perpetrator and victim behavior, and in
turn, how these behaviors influence incident casualties. Many variables may influence lethality
and severity indirectly, through mediation or moderation of other variables. SEM permits
estimation of the direct and indirect relationships among dependent and independent variables.
Most tests of mean differences allow unidirectional estimation of parameters linking the
dependent variable to independent variables. In contrast, SEM permits estimation of correlational
and limited causal effects of independent variables on several dependent variables, as well as of
independent variables on each other. The indirect, or mediating, effects of independent variables
on each other can result in changes in the dependent outcome that are otherwise lost in
unidirectional statistical models. SEM models can thus produce complex multi-directional paths
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among variables, including indirect and direct effects of predictors on each other and on the
outcome variable.
Approaches to estimating mediating relationships between variables have evolved
considerably. Simple, univariate mediation measures not only the direct effect of X independent
variable on Y dependent variable, but also the indirect effect of X through M intervening
variable. The traditional causal steps strategy to mediation analysis (Baron & Kenny, 1986) uses
ordinary least squares regression to separately estimate coefficients for each distinct pathway.
With this approach, mediation is achieved if X causes significant, distinct changes in M and Y,
M significantly changes Y while controlling for X, and X has a reduced effect on Y when M is
entered into the equation. In other words, both predictors must produce significant variability in
the outcome, but the effect of the main predictor on the dependent variable decreases
substantially when controlling for the mediator (Preacher & Hayes, 2008).
This strategy assumes a normal sampling distribution, which is not often achieved with
smaller samples sizes. Thus, a more appropriate alternative method for mediation analysis is
bootstrapping. Bootstrapping involves taking k repeated resamples of the original sample to
create a nonparametric sampling distribution of the indirect effect and is superior for estimating
effects in nonparametric distributions (Preacher & Hayes, 2008; Shrout & Bolger, 2002).
SEM further permits estimation of the relationships between latent constructs in addition
to observed indicators. This is particularly useful when evaluating a theory. Like in LCA,
observed variables that share conceptual commonalities measure the presence of latent
constructs. SEM then estimates parameters reflecting the directional effects of these constructs
on each other. As I aimed to assess the impact of SCP on public mass shooting outcomes, SEM
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is a logical approach because it permits analysis of latent constructs, which are the underlying,
error-free composites of the observed variables.
All statistical analyses were performed using Stata/SE 17 and MPlus Version 8.2. MPlus
allows for mediation analysis with multiple mediators, as well as dichotomous or multicategorical independent variables (Hayes & Preacher, 2014), and is generally superior to other
software for multilevel and latent variable modeling.
3.7.3 Qualitative Analyses
Quantitative analyses are invaluable for promoting evidence-based policy. However, they
are contextually limited. To compensate, I included a qualitative component to strengthen the
quantitative findings, specifically using a sequential mixed methods design, in which quantitative
analyses direct case selection for in-depth study following a crime script model (Cornish, 1994;
Creswell & Creswell, 2018). I selected eight public mass shootings cases using purposive
sampling for instrumental, comparative case studies (Yin, 2011). Four had low severity
outcomes and evidence of SCP success, while another four cases had evidence of SCP failure. I
selected cases by filtering coded incidents according to certain variables pertaining to SCP
implementation and event conclusion. For example, variables SCP error and First responder
error helped filter cases characterized by some sort of official response failure.
I performed in-depth case study analysis of environmental design features, perpetrator
movement, target responses, and incident outcome for every case. Miles & Huberman (1994)
define a case as “a phenomenon of sort occurring in a bounded context” (p. 25); in the current
study, a case was the decision-making process of public mass shooters, as the shooting evolved
in the situational context of external environmental design, internal environmental design, and
victim and witness responses and behaviors. Practical case boundaries included the number of
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casualties and the reliability of the case. Due to the level of detail required for case studies, only
cases with higher reliability scores and validated descriptive narratives were selected.
Yin (2011) notes that case studies are most appropriate when any of four criteria are met:
(1) the study seeks to answer “how” and “why”; (2) the participant cannot change or manipulate
case unit behaviors; (3) contextual differences are crucial points of comparison; and (4) the
phenomenon and its context are closely intertwined. Each of these criteria were met in the
current study, in particular, the latter two. Contrasting how different situations and external or
internal crime prevention efforts contribute to incident failure or success is essential for
understanding how and why SCP interventions may reduce the severity of public mass shooting
incidents. Further, case study methodology is a type of design that allows detailed examination
or exploration of a phenomenon, drawing information from diverse data sources (Baxter & Jack,
2008). This project thus took advantage of the variety of sources available for analysis through
open source data collection.
The overall objective of these qualitative case studies was to identify points of SCP
failure or success during the incident progression, including whether they arose from specific
situational controls that can be related to crime prevention techniques. While this portion of the
project was relatively inductive, it remained grounded in SCP and RCT. Crime script analysis
(Cornish, 1994) served as the template for understanding the procedure of the incidents. This is a
qualitative technique for highlighting specific actions, decisions, and procedures in an ongoing
sequence of behavior (Cornish, 1994), and can be adapted for difference forms of deviance and
violence.

75

Chapter 4. Results
4.1 Describing Public Mass Shootings in the United States
The dataset consists of 498 public mass shooting incidents between January 1, 1966 and
December 31, 2019. Incidents increased by decade (Figure 3), although disaggregating by year
reveals substantial variation (Figure 4). Fatality and casualty rates also increase each decade
(Figure 5). There are 506 perpetrators associated with these incidents, with seven dyad incidents
featuring two perpetrators. The overwhelming majority of perpetrators are male (96.4%, n = 487)
with an average age of 34.8 years. Age ranged from 11 years to 88 years.
The 498 incidents are associated with 561 separate scenes. The majority of incidents are
single-site shootings, while 7% (n =34) of incidents occurred as sprees over multiple locations,
ranging from two locations to five locations. Of the single-scene incidents, 445 are stationary
single scenes and 19 are “drive-by” or “walk-by” incidents, where the perpetrator either drove a
car and fired on victims as they passed or walked down a street and fired at victims. For
simplicity’s sake, these 19 drive/walk-by cases are combined with the stationary single-scenes
since the perpetrators were not entering separate locations during the course of the incident. On
average, there are 1.3 scenes per incident, with a range from 1 to 5 scenes.
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Table 4 displays the breakdown firearms used and present during the shootings.
Supporting prior literature (Blau, Gorry, & Wade, 2016; Greene-Colozzi & Silva, 2020), this
data shows a high prevalence of handguns used during public mass shootings. The majority of
guns were semi-automatic. On average, 1.4 guns are used during a shooting but slightly more
guns (1.9) are present: perpetrators tend to bring more guns than they are able to or choose to
use.
Table 4. Firearms

Handgun only
Shotgun only
Rifle only
Combination
Semi-auto
Guns used
Guns at scene

Percent/Mean
54.1
11.3
18.1
16.5
76.5
1.4 (0.95)
1.9 (1.6)

N/Range
296
62
99
90
328
1-14
1-24

% Missing
----23.5
2.1
2.1

An important aim of this database was to collect incidents that closely align with predatory and
intentional public mass shooting motivation. Intent and motivation can be challenging to
interpret when the perpetrator dies, especially if the incident concludes with minimal or no
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victims due to situational and environmental factors. Because this dissertation primarily
investigates the role of situation and environment in mitigating harm, it is crucial to include cases
with few or no victims, necessitating a no minimum victim criterion. However, because of this
lack of a victim criterion, it was important to confirm that the incidents included in the database
meet the intent and motivation definitional prong.
To establish this, every incident and every scene is coded for 13 indicators of mass,
predatory intent. These include committing the shooting in a public and populated location,
aiming the gun at killed or wounded victims (as an indication that victims were not accidentally
shot), aiming the gun at other witnesses in the space, hunting and searching for victims, wearing
a costume (trench coat, military gear), having a known grievance against the location, having a
hitlist featuring several intended victims, stopping shooting voluntarily (reverse coded for
intent), and bringing spare ammunition to the scene. As Table 5 shows, nearly every scene in the
database is public and populated, and in the majority of scenes, the perpetrator aimed specifically
at each wounded or killed victim. The majority of perpetrators prepared for mass victims by
bringing extra ammunition or displayed hunting behavior by roaming throughout the space in
search of more victims. The intent indicators are aggregated into a scale (excluding stop
shooting) ranging from 2 to 13 indicators of intent and constituting the case definitional rating
score. No perpetrators displayed 0 or 1 indicator of intent. Only 6 perpetrators displayed 2
indicators of intent. The remaining 98.9% of perpetrators had a combination of 3 or more
indicators of intent, with the majority of perpetrators demonstrating between 5 and 8 indicators
of intent cumulatively (64.2%, n = 360). The average case definitional rating score was 6.6 out of
13 indicators (s = 2.1). The database-level intent descriptive statistics are included as an
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appendix to the database, as they provide critical information about the type of cases included in
the database (Appendix B).
Table 5. Indicators of case definitional rating score

Public
Populated
Aimed at victims
Aimed at others
Verbal intent
Written intent
Hunted
Costume
Grievance against location
Known targeted victims
Stopped shooting
Gun obtain
Train
Extra ammo
N

Percent
98.4
98.5
87.7
53.5
29.5
17.5
60.3
22.8
44.6
38.3
58.6
31.8
15.0
68.3
561

N
552
553
492
300
163
97
338
128
250
214
329
176
83
383

Min
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Max
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

Across the 53-year time span, public mass shooting incidents resulted in a total of 2,242
injuries, 1,554 fatalities, and 3,776 total casualties. The majority of scenes are fatal (77%; n =
432). On average, the public mass shooting incidents result in 6.7 total casualties (s = 21.5),
consisting of 3.9 injuries (s = 18.4) and 2.8 fatalities (s = 4.7). The maximum casualty count is
473, and the minimum is 0. The maximum fatality count is 60. More victims die at the scene of a
public mass shooting (m = 2.2, s = 3.8) than die later during medical transport or after
hospitalization (m = 0.58, s = 1.6). Slightly over half of scenes are mass casualty events, defined
as resulting in four or more casualties (51.5%, n = 289). Fewer scenes are mass death, defined as
resulting in four or more fatalities (22.5%; n = 126). In almost half of scenes, the perpetrator died
as a result of the public mass shooting (46.2%, n = 259).
Table 6 displays the specific conclusions of each public mass shooting scene. Most
(60.6%, n = 340) end completely before the first law enforcement officers arrived at the scene.
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Although law enforcement response time was coded, a large percentage (55.3%) of data is
missing for this variable. Data that are available demonstrate that law enforcement arrive on the
scene between one and five minutes after the shooting begins in 62.2% (n = 156) of incidents.
Law enforcement are at the scene within a minute in 13.6% (n = 34) of incidents, and take more
than 10 minutes to respond in 5.6% (n = 14) of incidents. The majority of scenes conclude due to
perpetrator action (62.6%, n = 351), including stopping shooting, attempting suicide, or
succeeding suicide (Figure 6).
Table 6. Event Outcomes and Conclusions

Variable
Fatalities
Injuries
Total Casualties
Mass Casualty (4+ casualties)
Fatal (1+ death)
Mass Death (4+ deaths)
Stopped on own
Completed suicide
Killed by police
Restrained/challenged by victims
Restrained by police
Injured by police
Restrained/challenged by guardians
Killed by guardians
Injured by victims
Attempted suicide
Injured by guardians
Killed by victims
N=561

Percent/Mean* N/SD* Min Max Sum
0
60 1554
2.77* 4.17*
0 413 2242
3.99* 18.14*
0 473 3776
6.73* 21.50*
0
1
51.5
289
0
1
77
432
0
1
22.5
126
0
1
33.7
189
0
1
27.6
155
0
1
12.3
69
0
1
9.6
54
0
1
6.4
36
0
1
3.7
20
0
1
1.8
10
0
1
1.4
8
0
1
1.3
7
0
1
1.3
7
0
1
0.9
5
0
1
0.1
1

Most perpetrators conclude the public mass shooting by stopping shooting victims or by
committing suicide. The next most frequent conclusion is through law enforcement action,
although this type of conclusion accounts for less than one-quarter of scenes (22.3%, n = 125).
More law enforcement-initiated conclusions involve the death of the perpetrator rather than
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injury or arrest and restraint. Few scenes conclude directly due to victim or witness action
(11.1%, n = 62) or non-law enforcement guardian action (4.1%, n = 23). Perpetrators are more
likely to be restrained or challenged by victims than by non-law enforcement guardians, and in
18 % of scenes, resistance or defense from victims and witnesses facilitated the incident
conclusion, but did not necessarily end the incident. A small number of scenes end due to firearm
malfunction, such as a misfire, jam, or running out of ammunition (8.4%, n = 47).

Victim/witness
action
11%

Guardian action
4%

Law
enforcement
action
22%

Perpetrator
action
63%

Figure 6. General scene conclusion

Table 7 below lists the geographic profile of scenes, such as the types of locations where
public mass shooting incidents occurred, geographic region, day of the week, and time of day.
The South and Western regions of the United States experience disproportionately more public
mass shootings than the Midwest or Northeast. There are no apparent trends in terms of days of
the week when these incidents occur, although weekend days have fewer public mass shootings.
Similarly, early morning and late night are uncommon times for a public mass shooting to occur.
The most common location types include open spaces, like restaurants, malls, stores, and
businesses. Workplaces and schools are the second and third most likely locations for public
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mass shooting incidents. The least likely type of place to experience a public mass shooting
incident is a religious institution, which encompasses churches, mosques, temples, and other
places of worship. Government locations are also relatively rare sites for public mass shootings.
Table 7. Geographic profiles of scenes

U.S. region
Northeast
Midwest
South
West
Day of the week
Monday
Tuesday
Wednesday
Thursday
Friday
Saturday
Sunday
Time of day
Early morning
Morning
Afternoon
Evening
Late night
Venue type
School
Workplace
Religious
Government
Open public space
Outdoor
N

Percent

N

13.7
16.2
39.0
31.0

77
91
219
174

15.2
17.5
17.1
16.6
17.5
6.8
9.5

85
98
96
93
98
38
53

11.4
34.9
31.0
13.2
8.0

64
196
174
74
45

21.0
26.7
4.6
5.2
29.4
13.0
561

118
150
26
29
165
73

4.1.1 Section Summary
The number of public mass shooting incidents and mass casualty incidents increased
between 1966 and 2019. However, there was yearly variation rather than a progressive increase
each year. Casualties and fatalities also increased during the time period of interest. Most of the
506 perpetrators were male and displayed between five and eight indicators of mass shooting
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intent out of a possible ten. The 498 incidents were disaggregated into distinct scenes to
incorporate spree shootings, with a resulting sample of 561 sites. At many of these sites, the
perpetrator chose to conclude the incident by surrendering, leaving the scene, or stopping fire.
The next most common site conclusion was perpetrator suicide. Few incidents concluded
because of victim and witness action or non-law enforcement action. More shootings occurred at
open, public locations, schools, and workplaces than government facilities or religious
institutions.

4.2 Research Question 1 – Uncovering Perpetrator Behavior Typologies
Research Question 1 asks whether public mass shooting incidents and perpetrators can be
typified according to certain characteristics, including motivation, crime scene and preparatory
behavior. Of specific interest to practitioners and scholars is whether perpetrators can be sorted
into meaningful classes related to warning signs and motivation, as this would inform prevention
efforts (Lankford, Adkins, & Madfis, 2019). To better understand heterogeneity among public
mass shooting perpetrators, latent class analysis is used on the sample of 506 perpetrators.
Potential indicator variables include those related to perpetrator motive, warning behaviors, and
background variables, as these could reveal important patterns among perpetrators. Using the
perpetrator database, each of these indicators is described below.

4.2 Descriptive Statistics
4.2.1 Motive.
Table 8 displays the range of perpetrator motives. A majority of perpetrators choose to
target random victims. The operationalization of all motive variables is described in greater
detail in Chapter 3, but in brief review, the “only random victims” category is coded when
perpetrators did not personally know their targets. These victims could be completely random
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(i.e., no personal or location-related connection to the perpetrator), or they could be symbolic
(i.e., random students at a school against which the perpetrator harbored a grievance). Specific
victims are purposefully and specifically targeted by the perpetrator, either through verbal
expression or written expression (e.g., a hit list). As shown in Table 8, most perpetrators target
either completely random victims or a combination or random and specific victims.
Motive is then divided into several categories, including grievance, ideology, unknown or
unclear, and fame. Grievance is the most common motive, with almost 65% of perpetrators
expressing a grievance against a person, place, or unspecified targeted. More perpetrators have
location-specific grievances, meaning they targeted a specific school, workplace, park, etc. A
small number (15.6%, n = 79) of perpetrators display unspecified grievances, which often takes
the form of anger at or hatred of broad concepts or swaths of people, like society, humanity, or
culture. Close to 20% of perpetrators express an ideological motivation, with the most frequent
ideology being racially motivated. This is closely followed by anti-government ideology and
religion-based ideology. Around 15% of perpetrators demonstrate a fame-seeking motive,
reflecting similar estimates in prior literature (Lankford, 2016; Silva & Greene-Colozzi, 2019).
In over half of cases, a clear and exact motive is not known or speculated. These include cases
with suspected motives related to grievance, ideology, etc., but authorities and social networks
are unable to confirm the reason or constellation of reasons that the perpetrator committed the
attack.
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Table 8. Perpetrator Motive

Victimology
Only random
Only specific
Random and specific
Any grievance
Grievance against single person
Grievance against group
Grievance against specific location
Grievance against general location
Grievance unspecified
Any ideology
Racial ideology
Religious ideology
Sex-based ideology
Anti-police ideology
Anti-government ideology
Unknown motive, aggregated
Unknown motive, targeted group
Unknown motive, random victims
Fame seeking
Average number of motives
More than one motive
N

Percent/Mean*

N/SD*

49.8
19.4
29.5
64.8
32.0
31.4
39.1
4.6
15.6
19.4
8.1
5.9
3.9
3.3
6.1
57.5
26.1
34.9
14.4
1.5*
47.0
506

252
98
149
328
162
159
198
23
79
98
41
30
20
17
31
291
132
177
81
1.2*
238

4.2.2 Warning signs
The next set of relevant variables concern warning signs found along the pathway to
violence (O’Toole, 2000; Calhoun & Weston, 2003, 2015). These include expressions of intent
(i.e., verbal or written threats and specific action statements), leakage of violent fascination and
interest, training and preparatory behaviors, and gun-seeking and obtainment. Gun-seeking often
takes the form of formal firearm and ammunition purchases at licensed firearm stores or through
private transactions. It also includes theft of family or friends’ weapons and purchases at gun
shows. To be coded, this behavior has to be explicitly linked to the shooting (typically through
perpetrator writing, spoken intent, or legacy tokens) or alternatively, the obtainment took place
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within 3 months of the planned shooting. In contrast, perpetrators who do not obtain their guns
either owned them previously or obtained them for another reason, like home defense. As
displayed below, warning signs are moderately prevalent. Leakage of violent fascination is most
common, followed by expression of explicit intent.
Table 9. Perpetrator warning signs

Expressed intent
Leakage of violence
Training
Gun seeking
N

Percent
39.8
49.2
20.9
31.4
506

N
223
276
117
176

% Missing
0
10.7
1.4
1.4

4.2.3 Perpetrator background
Table 10 displays relevant demographic and background variables. Close to 60% of
perpetrators have suspected or diagnosed mental illness before or after the attack. Around 41%
are diagnosed or discussed only after the attack, but 44% of perpetrators exhibit concerning
mental health symptoms or have a professional mental health diagnosis prior to committing the
attack. Of particular interest are the historical variables related to military experience, criminal
and arrest record, and facilitating conditions. Just about 20% of perpetrators have some
experience in the military, which includes all branches of the United States military as well as
international military experience. Comparatively more perpetrators have a criminal history,
which is operationalized as any police contact, regardless of whether the outcome involved
formal charges or conviction. Finally, 45% of perpetrators have some kind of facilitating
condition in their history that familiarized them with firearms. This ranged from military
experience to law enforcement employment to target shooting and growing up hunting and
shooting.
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Table 10. Perpetrator demographics and background

Age
Male
Mental illness aggregated
Diagnosed pre-incident
Diagnosed post-incident
Military history
Criminal history
Facilitating conditions
N

Mean*/Percent
34.9*
96.3
58.9
44.3
41.5
19.8
38.5
44.8
506

SD*/N
14.7*
487
298
224
210
99
192
224

Min
11.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Max
88.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

% Missing
0
0
0
0
0
1.2
11.9
1.2

4.3 Latent Class Modeling
I next use latent class analysis to discover heterogeneity among perpetrators related to
motivation and warning signs. Latent class analysis (LCA) is a statistical method for estimating
an unobserved, discrete latent variable based on response patterns to a collection of observed
indicators. Unique response patterns in sets of theoretically relevant observed variables are thus
explained by difference in class membership. Unlike other models that construct continuous or
scalar latent variables, latent class analysis is appropriate for developing a categorical latent
variable that can have k classes depending on the item response patterns within the data. These
classes help researchers to understand different typologies. Because of this, LCA has been
described as a “person-oriented” approach to data analysis (Bergman & Magnusson, 1997), since
it emphasizes individuals as entire “cases” and allows individuals to vary on certain
characteristics that underlie broad categorizations within a single latent construct. As compared
to cluster analysis, LCA has demonstrated itself as superior when it comes to predicting group
membership and classifying cases accordingly (Magidson & Vermunt, 2002; Schreiber, 2016)
because LCA uses statistical probability to determine class membership while cluster analysis
assigns cases to clusters based on nearness. LCA is appropriate for dichotomous and multi88

dimensional categorical data, which is why it is employed here to model public mass shooter
motive and warning signs.
Indicator variables. Eight variables, representing important concepts related to warning
signs, motive, and life history, are selected as indicators. These variables are: grievance motive,
ideological motive, expression of explicit violent intent, leakage of violent fascination, gun
obtainment or gun-seeking, firearms training, criminal history, and military experience. Each of
these pre-operational variables is dichotomously coded per case. Latent class models with 1, 2, 3,
and 4 classes are tested using MPLUS (Muthén & Muthén, 1998).
4.3.1 Latent Class Analysis Model Fit
LCA model fit is determined by a variety of metrics during a process called class
enumeration. Typically, no single metric is considered indicative of good model fit in isolation.
Instead, fit indices are reviewed jointly and with substantive theory in mind in order to select a
model that makes substantive and mathematical sense. Table 11 displays the comparative model
fit for the 1-4 class models. Each fit metric is discussed briefly below.
G2 is an important statistic for determining model fit and parsimony. The G2 test indicates
how well a latent class model fits the observed data using a likelihood ratio statistic that tests the
null hypothesis that the estimated population model produced the observed data. Unlike
traditional hypothesis testing, the null hypothesis is of statistical importance such that a higher pvalue and lack of statistical significance indicates better model fit.
Akaike Information Criterion (AIC; Akaike, 1987) and Bayesian Information Criterion
(BIC; Schwartz, 1978) assess absolute model fit and model parsimony. These criteria penalize
the G2 as a function of the number of parameters (P) estimated and, for the BIC, the sample size.
AIC = G2 + 2P
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BIC = G2 +[log(N)]P
Smaller AIC and BIC values indicate a better fitting and more parsimonious model. BIC is
typically considered a more robust test of fit, as it penalizes additional parameters more strongly
than AIC (Nylund, Asparouhov, & Muthén, 2007; Vermunt, 2002).
Entropy summarizes uncertainty in posterior classification. It is a measurement of how
well the latent classes can be separated based on response patterns, with larger values of E
indicating less classification error. Entropy is a weighted average of individual posterior
probabilities and is mathematically defined as:
𝑛

𝑐

𝐸 = 1 − ∑. ∑. − 𝑃𝑖𝑐 log 𝑃𝑖𝑐
𝑖=1 𝑐=1

Where Pic = individual i’s posterior probability of membership in latent class c.
The Vuong-Lo-Mendell-Rubin adjusted (VLMR-LRT) and Parametric Bootstrapped
(BLRT; McCutcheon, 1987; McLachlan & Peel, 2000) likelihood ratio tests compare relative
model fit. The VLMR-LRT compares a K0 class mixture distribution model to a K-1 class
mixture distribution model and assigns a p-value to test whether adding an additional class is
associated with a statistically significant improvement in model fit. The BLRT likewise tests a
null hypothesis that a k-class model is appropriate for the population rather than the alternative
k+1 class model by using a bootstrap resampling technique. According to Huang (2016):
“[T]the null and alternative models are first fit to a given empirical dataset, and then the
difference between them (in terms of a likelihood ratio test statistic) is recorded. Many
random samples are then generated from a population in which the k-class null
hypothesis is true, and then analyzed under both the k-class and the (k +1)-class models,
to get an estimate of what the likelihood ratio test statistic distribution would be if the
null hypothesis were true.” (p. 3).
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Significant p-values for either likelihood ratio test indicate a rejection of the null hypothesis that
the current k-class model is adequate for describing the population that originated the data.
Therefore, like the G2 statistic, a nonsignificant test statistic suggests better model fit.
Table 11. Latent class analysis comparison of model fit

Classes
1
2
3
4

Log
Likelihood
(model)
-2292.66
-2164.47
-2145.67
-2127.32

G2

AIC

BIC

Entropy VLMRLRT

Parametric
BLRT

556.08***
297.04**
261.32
222.02

4601.32
4362.93
4343.33
4324.64

4635.13
4434.78
4453.22
4472.57

-0.796
0.883
0.754

--2292.6***
-2164.4***
-2145.6***

-251.89***
36.94**
36.04

Based on the fit statistics outlined in Table 11 above, the 3-class model is identified as the bestfit model for these data with the highest entropy, comparatively lower AIC and BIC, and
nonsignificant G2 value. Furthermore, the LRT of relative model fit indicate that the 3-class
model is superior to the two and four class models1.
4.3.2 Model Interpretation
Once a model has been identified, there are several important parameters to consider for
interpreting the model. Table 12 displays the results of a multinomial logistic regression model
on probability of class membership, presenting the log odds of being in Class 2 versus Class 1
(baseline) and Class 3 versus Class 1.
Table 12. Multinomial logistic regression for 3-class model

Class
1
2
3

Coef.
Base outcome
.7103
-.2572

Standard error
-.3181
.1965

1

Z
-2.23
-1.31

Prob.
-0.026
0.191

95% Confidence Interval
--.0867
1.333
-.6423
.1279

Despite the PBLRT indicating the 4-class model is a better fit than the 3-class model, all other fit statistics support
the superiority of the 3-class model in terms of fit. Therefore, the 3-class model is selected.
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The log odds for class membership is more easily interpreted by calculating the marginal
probability of class membership for each class (Table 13). These proportions indicate the latent
class prevalence, or size, for each class and are estimated as follows:
Pr(𝐶 = 1) =

Pr(𝐶 = 2) =

Pr(𝐶 = 3) =

𝑒𝛾
1

1
2

𝑒𝛾 + 𝑒𝛾 + 𝑒𝛾
𝑒𝛾
1

2
2

𝑒𝛾 + 𝑒𝛾 + 𝑒𝛾
𝑒𝛾
1

3

3

3
2

𝑒𝛾 + 𝑒𝛾 + 𝑒𝛾

3

Where γ1, γ2, γ3 are the intercepts from the multinomial logistic regression.
As Table 13 indicates, 19.9% of perpetrator fall into Class 1, 25.7% of perpetrator fall into Class
2, and 54.3% of perpetrator fall into Class 3.
The mean class posterior prediction is an indication of model fit precision. These
posterior probabilities are computed for each case as a measure of how well the indicator
variables predict membership in each class and are obtained using Bayes Theorem:
𝑃(𝐴|𝐵) =

𝑃(𝐵|𝐴)𝑃(𝐴)
𝑃(𝐵)

The posterior probability for each individual case is obtained using the following equation:
𝑃(𝐿 = 𝑐|𝑌 = 𝑦) =

𝑃(𝑌 = 𝑦|𝐿 = 𝑐)𝑃(𝐿 = 𝑐)
𝑃(𝑌 = 𝑦)

Where L represents a categorical latent variable; c = class number; Y = array of response
patterns; and y = class-specific response pattern
Table 13 also presents the mean posterior probabilities for predicted class membership for each
of the 3 classes identified. These can be interpreted as the precision with which the model
defines each class. The probability of membership in Class 1 conditional on response pattern y is
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98.8%; the probability of membership in Class 2 is 99.6%; and the probability of membership in
Class 3 is 92.4%. These high posterior probabilities demonstrate a well-defined model wherein
cases could be clearly assigned to each of the three classes based on response patterns, without
much overlap.
Table 13. Latent Class Prevalence and Predicted Class Membership

3-Class Model
Marginal class probabilities
Mean class posterior prediction

1
0.199
0.988

2
3
0.257 0.543
0.996 0.924

I next consider the marginal means of each outcome. With binary data, these are the predicted
probabilities of a confirmatory response for each indicator variable in each class, also known as
item-response probabilities (Table 14). Item-response probabilities, 𝜌𝑗 , 𝑟𝑗 |𝑐, represent the
probability of a response to an observed variable conditional on membership in a particular latent
class. These sets of parameters describe the characteristics of each latent class and express
differences among the classes.
Table 14. Predicted Item Response Probabilities

3-Class Model
Grievance
Ideology
Intent
Leakage
Gun obtained
Trained
Military
Criminal

1
0.814
0.282
0.910
0.875
1.000
0.378
0.183
0.304

2
0.702
0.233
0.886
0.875
0.000
0.116
0.264
0.555

3
0.562
0.143
0.000
0.203
0.237
0.086
0.233
0.419

Taken together, these results present a compelling story about heterogeneity among
public mass shooters in terms of motive and characteristics, and most importantly, warning signs
and behaviors. Perpetrators falling into class 1 have high probability of grievance motivating
their attack and low to moderate probabilities of military and criminal history. However, these
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perpetrators display extremely high odds of engaging in warning signs behaviors, most notably
expressing explicit intent to commit an attack, leaking violent fascination, and seeking out
firearms for the singular purpose of committing the public mass shooting.
Looking at class 2, these perpetrators have similarly high probabilities of engaging in
warning behaviors, with the critical exception of gun-seeking. While these perpetrators are
highly motivated by grievance and highly likely to express intent and leak violence, they are
extremely unlikely to engage in explicit gun-seeking behavior. These perpetrators have higher
probability of criminal and arrest histories, which may explain the low prevalence of gunseeking: with a criminal record prohibiting easy, legal gun obtainment, these perpetrators may
have to seek alternative and more convoluted pathways to gun obtainment.
Class 3 is less strongly defined by these variables, with the exception of expression of
intent and training. These perpetrators have extremely low probabilities of declaring or
expression intent to commit the attack, comparatively lower probabilities of leakage and gun
obtainment to class 1, and a very low probability of engaging in firearms training for the attack.
Comparing the three classes, patterns of major difference emerge. Classes 1 and 2 appear to be
grievance motivated, while class 3 is less clearly defined by grievance. Classes 1 and 2 similarly
are defined by a high probability of leakage and intent: these perpetrators have a tendency to
state their intentions towards violence and to leak clues or hints about their plans. In comparison,
class 3 perpetrators are extremely unlikely to leak anything or display hints or warning signs
prior to their attacks. Gun-seeking behaviors and gun-obtainment patterns constitute the third
substantial difference among the classes. Perpetrators in class 1 purposefully obtain guns for the
shooting; they did not own the guns prior and either purchased or stole them as part of their
preparation for attack. Class 2, and, to a lesser extent, class 3 perpetrators did not purposefully
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obtain guns. These perpetrators either previously owned guns or obtained them surreptitiously
through alternative or unknown means.
As a final assessment, I converted the latent classes into 3-category and dichotomous
dummy variables. The categorical variable, predicted class, measured whether perpetrators had
been sorted into class 1, class 2, or class 3. The dichotomous variable, warning signs, combined
classes 1 and 2 into a single group, given their similar warning signs profiles, with class 3 coded
as 0 for warning signs. I performed bivariate testing using t-tests and Analysis of Variance to
examine any variation in casualties associated with class membership. No significant variation in
casualty count, fatality count, or the number of victims pronounced dead at the scene could be
explained by either variable. Members of classes 1, 2, and 3 committed similarly severe attacks
in terms of casualties and fatalities. Those perpetrators displaying clear warning signs, the
combined class 1 and class 2, did not commit attacks of differing severity compared to those
displaying no warning signs (class 3).
4.3.3 Section Summary
Latent class analysis uncovered 3 classes of perpetrators with unique behavioral profiles
related to warning signs and preparatory behaviors. Meaningful differences in perpetrator motive
did not emerge. However, two classes of perpetrators had high probabilities of displaying
noticeable warning signs of impending violence, such as leakage and intent. Of these two
classes, further difference emerged with respect to preparatory behavior: in one class,
perpetrators had higher likelihood of obtaining a gun and training, while perpetrators in the
second class were extremely unlikely to obtain a gun and had comparatively high probabilities of
a criminal or arrest history. Finally, the third class of perpetrator were poorly defined by the
warning signs and behaviors outlined in literature describing the mass shooter “pathway to
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violence”. They comprised the largest of the three classes, and had low probabilities of leakage,
expressing threats, training, and gun obtainment. No significant differences emerged in simple
comparisons of incidents fatalities or casualties according to the three classes.

4.4 Research Question 2 – Situational Crime Prevention and Rational Choice
Research Question 2 considers how the built environment of a mass shooting target and
the situational guardianship structure surrounding the target influence the incident outcome in
terms of severity and lethality. Variables of interest include those related to perpetrator, victim,
witness, and responder action during the mass shooting incident, based on principles of rational
choice perspective (Clarke & Cornish, 1985; Cornish & Clarke, 1986), as well as variables
reflecting the three major prongs of situational crime prevention: features that increase risk,
increase effort, and reduce rewards of crime (Clarke, 1980). The full definitions and
operationalization of the variables below is detailed in Chapter 3, Methods.
4.4.1 Descriptive Statistics
Table 15 describes the frequency and valid percent of rational behaviors observed among
actors in the public mass shooting situation, including perpetrators, victims, and bystanders or
witnesses. Percent missing is included to better contextualize the valid percentages. Common
rational behaviors exhibited by perpetrators include concealing their firearm upon entry to the
targeted location (36.5%, n = 205), functional displacement or modifying their behavior in
response to an obstacle (38.9%, n = 215), hunting and searching for victims throughout the space
(60.4%, n = 339), and reloading during the shooting (34.9%, n = 196). Other predatory behaviors
like forcing entry, incursion of hiding places, wearing protective equipment, and manipulating
the environment to trap victims or delay first responders are comparatively less frequent.
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Table 15. Rational behavior

Percent

N

% Missing

7.8
36.5
14.6
4.3
38.9
15.7
11.4
60.4
14.9
34.9
6.1
8.2

44
205
82
24
218
88
64
338
84
196
34
46

2.9
24.8
5.2
6.6
6.4
11.6
7.7
0.0
0.2
42.6
27.1
4.9

35.8
66.5
51.3
34.2

195
373
288
192

3.6
9.6
15.2
1.8

14.5
8.2
0.2
2.5
12.5
561

80
45
1
14
69

------

Perpetrator behavior
Forced entry
Concealed gun
Target displacement
Temporal displacement
Functional displacement
Hiding place incursion
Protective equipment
Hunting
Sniper
Reloaded
Expended all ammunition
Manipulated environment
Victim/Bystander behavior
Victim disbelief
Victims run
Victims hide
Victims defend
Type of defense
Punching, kicking, tackling
Gun
Other weapon (knife, blunt object)
Non-weapon object (Umbrella, purse)
Non-physical/verbal confrontation
N

Table 15 also displays rational behavior exhibited by witnesses and victims by measuring
common reactions and responses to the shooting. In particular, the run, hide, fight response
protocol encouraged by the Department of Homeland Security’s Active Shooter Training
(Department of Homeland Security, 2015) is examined. In line with the DHS’s suggestions,
victims and witnesses typically run or hide to escape danger. In addition to running and hiding,
the database also assesses defense and fighting, which are infrequent responses to public mass
shootings. When defense does occur, it is slightly more likely to take the form of bodily defense
without use of a weapon or non-physical or verbal confrontation.
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The last victim and witness response of great interest is disbelief, measuring whether
individuals who experience the public mass shooting express doubt or disbelief that they are
witnessing or caught in a public mass shooting. This often takes the form of attributing innocent
explanations to concerning or distressing signals like gunshots or the sight of a gun. Mistaking
firecrackers or cars backfiring for gunshots is a common form of disbelief, as is making the
assumption that an armed person is playing a joke or performing alternative theater. Disbelief is
evident in around 36% of scenes.
The next set of variables concerns SCP features and the design of the environment (Table
16). Of interest to SCP are variables detailing target hardening efforts, like presence of security
guards, restricted or controlled entry, the overall “hardness” of the location, presence of a gate or
enclosing fence, exterior and interior video surveillance, lockdown implementation, and official
alerts or warnings. Environmental design includes the protectiveness of the inside space in terms
of being an open (theater, auditorium) or protected (office building, school) design, the ability of
the doors to lock, the presence of hiding places, and the quality of hiding places. Finally, the role
of the perpetrator in the targeted space is assessed: was he or she an insider with access
privileges or does he or she have permission to be in a restricted place? These variables are
operationalized more fully in Chapter 3, Methods.
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Table 16. Situational Crime Prevention and Environmental Design

Any security
Private security
Public or police security
Armed security
Security intervened
Restricted entry
“Hard” target
Entrance control
Gated or fenced
CCTV
Perpetrator role in space
Insider access
Legitimate visitor
Gun jam or malfunction
Lockdown
Indoor
Protected internal design
Lockable doors
Hiding places available
Quality of shelter
Poor
Moderate
Complete
Official warning/alert
Unofficial warning/alert
Law enforcement response
Less than one minute
One to 5 minutes
5 to 10 minutes
More than 10 minutes
First responder error
Situational crime prevention error
N

Percent
34.8
16.9
12.1
11.2
12.1
40.8
22.5
22.1
12.1
26.9

N
163
95
68
63
68
229
126
124
68
151

% Missing
16.4
--14.4
22.9
2.7
8.0
21.9
12.3
45.9

46.5
48.3
11.9
19.1
57.4
26.2
36.9
47.6

261
271
67
107
322
147
207
267

21.9
21.9
8.2
18.0
44.2

123
123
46
101
248

0.36
0.89
15.7
9.5
1.1
16.4
39.8
24.4
15.3
---6.95
8.4
55.3

6.1
27.8
8.4
2.5
8.3
16.6
561

34
156
47
14
48
93

6.6
7.1

As shown in Table 16, “hard” security features are uncommon. While almost 35% of sites have
some form of security, this security is rarely armed and rarely intervenes in the shooting. Many
sites have restricted entry, probably reflecting the higher prevalence of schools and workplaces
in the sample. Hiding places are available in slightly fewer than half of sites, but the quality of
these hiding places varies significantly. Shelter is not always optimal: hiding spaces tend to be
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poor or moderately sheltered, meaning they do not offer full enclosure and protection. Very few
hiding places are completely sheltered, as in a locked closet. Official warnings and alerts are
uncommon, but unofficial warnings delivered by victims, witnesses, and bystanders occur more
frequently. There is a substantial amount of missing data regarding law enforcement response,
but the available data suggest a response time of 1 to 5 minutes is typical. Finally, responder
error and SCP implementation error are relatively atypical.
4.4.2 Bivariate Analyses
Tables 17-21 display bivariate analyses measuring the independent impacts of each
predictor variable on the four outcomes of interest: total casualties, deaths on scene, odds of
mass casualty, and odds of mass death.
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Table 17. Bivariate analysis: Indicators of intent

Intent
Aimed
No
Yes
Aimed at
others
No
Yes
Hunted
No
Yes
Costume
No
Yes
Grievance
against
location
No
Yes
Known
targeted
victims
No
Yes
Stopped
shooting
No
Yes
Extra
ammo
No

Died
scene
(m)

Mass
casualty
(f)

N

Casualties
(m)

69
492

4.1
7.1

-1.1

0.75
2.4

-3.3**

23
266

10.5**

3
123

19.6***

260
300

4.6
8.6

-2.2*

1.8
2.5

-2.2*

119
170

6.6*

50
76

3.0

223
338

6.3
7

-0.3

1.3
2.8

-4.6***

90
199

18.5***

26
100

26.5***

433
128

5.8
9.8

-1.8*

1.9
3.1

-3.2**

209
80

8.0 **

85
41

8.2**

310
250

7.4
5.9

0.7

2.2
2.2

0.2

142
147

9.3**

56
70

7.8**

345
214

8.1
4.6

1.8*

2.4
1.9

1.2

187
100

2.9

75
51

0.3

232
329

8.6
5.4

1.7*

2.3
2.1

0.6

125
164

0.8

46
80

1.5

178

3.5

-2.4**

1.3

-3.6**

65

23.6***

18

25.4***

T-test

Yes
383
8.2
Familiar
with
location
No
59
7.4
0.1
Yes
386
7
* p < 0.05; ** p < 0.01; *** p < 0.001

T-test

2.6

2.9
2.2

Χ2

224

1.3

40
203

Mass
death (f)

Χ2

108

5.1*

17
95

0.5

Significantly more casualties occur when perpetrators display indicators of intent,
including aiming the gun and attempting to fire at others in the space, wearing a costume, and
bringing spare ammunition to the scene (Table 17). Incidents where the perpetrator stopped
shooting or had a specific list of named targets have fewer casualties. Significantly more victims
are pronounced dead at the scene in incidents where the perpetrator aimed the gun rather than
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fired indiscriminately, aimed and attempted to fire at others in the space, roamed and hunted for
victims throughout the space, wore a costume, and brought spare ammunition to the scene.
Similarly, more incidents are mass casualty events (four or more casualties) when the perpetrator
aimed the gun rather than fired indiscriminately, aimed and attempted to fire at others in the
space, roamed and hunted for victims throughout the space, had a known location grievance, and
brought spare ammunition to the scene. Fewer incidents are mass casualty when the perpetrator
dressed in a costume and was familiar with the targeted scene. Finally, mass death incidents
follow a similar pattern, with more mass death events characterized by perpetrators aiming,
hunting for victims, having a location grievance, and bringing extra ammunition. Fewer incidents
are mass death when the perpetrator wore a costume.
The next sets of bivariate tests assess how the perpetrator’s history and comfort with
firearms and pre-crime leakage impact the outcomes (Table 18). History includes military and
criminal background, as well as facilitating conditions increasing familiarity with firearms.
Table 18. Bivariate analysis: Perpetrator characteristics
Perpetrator
Background
Military
No
Yes
Criminal

N

Cas.

T-test

372
111

7.1
7.1

-0.01

No
285
7.4
0.40
Yes
213
6.6
Facilitating
No
208
4.6
-2.26*
Yes
246
9.7
Leakage
No
285
7.2
0.56
Yes
276
6.2
* p < 0.05; ** p < 0.01; *** p < 0.001

Died
scene

T-test

Mass
casualty

Χ2

Mass
death

Χ2

2
3.1

-2.44**

191
64

1.37

73
41

13.28***

2.1
2.5

-1.16

139
128

6.31*

59
58

2.87

1.5
3.1

-4.41***

98
150

8.75**

33
80

17.21***

2.2
2.2

-0.02

147
142

0.00

66
60

0.16

When the perpetrator has any facilitating condition, defined as any experience or life event that
familiarized the perpetrator with handling and firing a gun prior to the public mass shooting, all
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four outcomes are significantly affected. There are greater overall casualties, more victims
pronounced dead at the scene, higher likelihood of the incident being mass casualty, and higher
likelihood of the incident being mass death. Criminal and military history does not produce this
same effect. While more victims are pronounced dead at the scene when the perpetrator has a
military history, there are fewer incidents characterized as mass death for military-involved
shooters. Similarly, fewer incidents are characterized as mass casualty when the perpetrator has a
criminal history. Leakage of violence or intent to commit violence has no impact on any one of
the outcomes.
Table 19 displays the impact of rational-choice-informed behaviors and reactions on
outcomes. Behavioral indicators include predatory behavior from the perpetrator and a range of
victim and witness responses.
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Table 19. Bivariate analysis: Rational behaviors
Behavioral
Cas
indicators
N
(m)
T-test
Forced
entry
No
501 6.7
-0.05
Yes
44
6.8
Hiding place
incursion
No
408 5.5
-2.79**
Yes
88
12.8
Protective
equipment
No
454 5.2
-4.96***
Yes
64
19.7
Hunting
No
204 6.6
-0.19
Yes
339 6.9
Sniper
No
476 5.8
-2.46**
Yes
84
12
Reloaded
No
126 3.5
-2.78***
Yes
196 12.3
Manipulate
environment
No
487 5.5
-4.72***
Yes
46
21.2
Victim
disbelief
No
346 4.2
-3.89***
Yes
195 11.7
Victims run
No
134 3.7
-2.07*
Yes
373 8.4
Victims hide
No
188 6.2
-0.89
Yes
288 8.2
* p < 0.05; ** p < 0.01; *** p < 0.001

Died
scene

T-test

Mass
casualty

Χ2

Mass
death

Χ2

2.1
30

-1.7*

260
25

0.4

108
15

3.3

1.6
4.9

-7.5***

180
77

60.7***

69
44

39.5***

1.9
4.8

-5.6***

233
44

7.0**

95
27

12.6***

1.3
2.8

-4.6***

83
202

18.3***

26
100

21.4***

2.2
2.1

0.3

244
45

0.2

107
19

0.0

1.1
3.9

-5.6***

43
146

52.2***

11
85

49.5***

1.9
5

-5.4**

252
30

3.1

105
19

8.1**

1.7
3.2

-4.5***

151
131

28.1***

55
70

27.2***

1.6
2.6

-2.5**

51
222

18.3**

20
103

9.3**

1.6
2.9

-3.5***

65
195

51.0***

27
92

19.8***

Several predatory behaviors are significantly associated with more harmful outcomes, including
the perpetrator forcing entry, responding to weapons displacement or timing displacement,
hunting and invading hiding places, wearing protective equipment, roaming throughout the
physical space, behaving as a sniper, reloading during the shooting, and manipulating the
environment to trap victims or delay first responders. Further, victim and witness disbelief,
running away, and attempting to hide are associated with more harmful outcomes. Defensive
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behaviors, like fighting back or engaging the perpetrator do not display any effect on incident
outcomes.
Few SCP variables demonstrate protective effects on outcomes in bivariate analyses
(Table 20). Restricted entry environments have significantly fewer victims pronounced dead at
the scene. Security intervention, lockdowns and gates also appear to demonstrate protective
effects on whether an event is characterized as mass casualty or mass death. Witnesses and
victims delivering unofficial warnings to others in the space is associated with more victims
pronounced dead at the scene, as well as more cases characterized as mass casualty and mass
death, and both SCP errors and first responder errors have harmful effects on event outcomes.
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Table 20. Bivariate analysis: Situational Crime Prevention and Environmental Design

N
Armed
security
No
Yes
Security
intervened
No
Yes
Restricted
entry
No
Yes
Gated or
fenced
No
Yes
Insider access
No
Yes
Legitimate
visitor
No
Yes
Lockdown
No
Yes
Lockable
doors
No
Yes
Hiding places
available
No
Yes
Official
warning
No
Yes
Unofficial
warning
No
Yes
Responder
error

Cas.
(m)

T-test

Died
scene (m)

T-test

Mass
casualty
(f)

Χ2

Mass
death (f)

Χ2

369
63

7.4
8

-0.2

2.4
2.2

0.3

210
29

2.6

96
11

2.3

412
68

7.3
7.1

0.1

2.4
1.9

0.8

233
28

5.5*

108
10

4.6*

317
229

7.9
5.4

1.3

2.5
1.8

2.1*

177
110

3.2

78
47

1.3

424
68

7.2
6.5

0.2

2.3
2.1

0.5

219
45

5.1*

101
19

0.5

298
261

7.9
5.4

1.4

2.4
1.9

1.4

169
120

6.4*

79
47

5.8*

285
271

5.4
8.1

-1.4

1.9
2.5

-1.9*

156
131

2.3

68
57

0.6

401
107

7.4
5.9

0.6

2.4
1.9

1.0

230
44

9.0***

105
18

4.3*

131

9.5

0.8

2.1

-1.4

68

0.6

26

2.6

207

7.1

157
267

9.2
7.2

0.8

2.3
2.7

-0.8

81
174

7.6*

31
85

7.5*

421
101

6.8
7.5

-0.3

2.2
2.5

-0.7

231
46

2.8

104
19

1.6

266
248

6.5
7.8

-0.7

1.9
2.8

-2.5*

126
153

10.7***

44
79

16.7***

1.9
5.2

-5.6***

239
37

13.4***

97
26

23.5***

2.1
3.2

-2.5*

215
62

8.5***

94
31

5.1*

2.8

No
476 6.5
-1.7*
Yes
48 12.3
SCP error
No
428 6.8
-0.5
Yes
93 7.9
* p < 0.05; ** p < 0.01; *** p < 0.001
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The final table (Table 21) displays bivariate results for firearm variables, which serve as controls.
Consistent with prior research, use of rifles and semiautomatic guns is associated with
significantly more harmful outcomes. Shooters using a combination of gun types and more than
one gun also perpetrate more lethal shootings. Finally, perpetrators who intentionally obtained a
gun for the purpose of committing the public mass shooting (as opposed to previously owning
the firearm) carry out crimes with more casualties and more victims pronounced dead at the
scene.
Table 21. Bivariate analysis: firearms

Weapon used
Handgun only
Shotgun only
Rifle only
Combination
Semi-automatic
No

T-test/
ANOVA

Died
scene
(m)

T-test/
ANOVA

Mass
casualty
(f)

Χ2

Mass
death
(f)

Χ2

N

Cas. (m)

296
62
99
90

4.7
3.2
5.9
17.2

8.68***

1.9
0.9
1.9
4.6

15.7***

140
23
55
66

25.8***

53
5
26
42

39.1***

233

3.3

-3.22***

1.3

-4.8***

78

52.7***

29

24.2***

Yes
328 9.2
More than one gun
No
387 4.6
Yes
174 11.5
Obtained for crime
No
376 4.7
Yes
185 10.8
* p < 0.05; ** p < 0.01; *** p < 0.001

2.8

211

97

-3.59***

1.6
3.5

-5.7***

181
108

11.3***

67
59

18.1***

-3.15***

1.8
2.9

-3.4***

175
114

11.4***

74
52

4.9***

4.4.3 Multivariable Analyses
The next step is to test the effects of the significant predictor variables in multivariable
models that incorporate controls. To achieve this, I use a series of negative binomial regression
models to assess variation in casualties and the count of victims pronounced dead at the scene,
and logistic regression models to investigate the odds of a mass casualty (4+ casualties) incident
or a mass death (4+ fatalities) incident. Negative binomial regression is used rather than OLS
regression since the outcomes of casualties and number of victims pronounced dead at the scene
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are discrete counts. Count variables are usually not normally distributed and tend to have a rightskewed distribution due to high density of lower values, violating the assumptions of OLS
regression. This can produce biased OLS coefficients regardless of sample size and may lead to
Type I errors in identifying false relationships. Indeed, histograms of the outcomes casualties and
died at scene reveal highly skewed distributions (Figure 7). A negative binomial model is
appropriate for non-normal count data that is overdispersed2, wherein the conditional variance
exceeds the conditional mean (Rydberg & Carkin, 2017).

Figure 7. Distribution of Count Outcomes

Missing Data. Tables 15 and 16 above describe the frequency and percent of predictor
variables to be used in multivariable models. These tables also demonstrate the missingness
associated with each variable. Given the wide range of missingness, with some variables missing
as much as 30-40% of data, a discussion of missing data solutions is warranted. Stata SE 17.0
typically deals with missing data in regression models by systemically deleting cases with any
missing variables, a process called listwise deletion. While this method might be appropriate for

2

Casualties: M = 6.7, Std. Dev. = 21.5
Died at scene: M = 2.2, Std. Dev. = 3.8
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large samples, it results in critical data loss. Appendix C presents negative binomial and logistic
regression models using listwise deletion: deletion of cases with any missing data results in the
unacceptable loss of approximately 60% of cases, reducing the n from 561 sites to 171 sites.
To mitigate data loss, I use multiple imputation by chained equations (MICE; Rubin,
1987; Royston, 2009). This is an imputation process that is appropriate for data that are missing
at random (MAR). MAR data are missing conditional on the values of other observed variables
(Rubin, 1976; Li, 2013). Contrasted to data that are missing completely at random (MCAR), it is
assumed that the distributions of MAR variables differ systematically according to whether the
values are missing or observed; however, these differences are explained by other observed
variables (Bhaskaran & Smeeth, 2014). This is an important distinction from data that are
missing not at random (MNAR), wherein missingness is conditional on unobserved variables
(Schafer & Graham, 2002; Graham, 2009). To use MICE, data must be MAR3: MICE allows for
use of auxiliary variables that are theorized to predict missingness (Azur et al., 2011). These
variables are typically not included in the final model, but are incorporated into the imputation
procedure to help predict values imputed from a series of regression models4.
MICE is a flexible algorithm that can be used with binary and quantitative data, and is
superior to other methods like mean imputation because it estimates multiple unique datasets. As
the number of imputations increases, the precision of the estimates (and the size of the standard
errors) improves. Von Hippel (2020) developed an algorithm to estimate how many imputations
are necessary to achieve replicable standard errors among imputed datasets using the fraction of
missing information (FMI) and a coefficient of variation (CV). FMI is the fraction by which the

3
4

Little’s MCAR test during MICE estimation revealed data are MAR
For a step-by-step analysis of the MICE procedure, see Azur, Stuart, Frangakis, & Leaf, 2011
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squared standard errors would shrink with complete data (Von Hippel, 2020). CV represents the
proportion of change in the standard error that would be acceptable if the data were repeatedly
imputed. In Stata SE 17.0, the default CV is set to 0.05. The formula for determining number of
imputations is:
1

𝐹𝑀𝐼

𝑀 =1+ (
)2
2 𝐶𝑉(𝑆𝐸)
Using this formula after a pilot imputation for models predicting each of the four
outcomes, I ran MICE with 86, 71, 67, and 67 imputations, respectively, for modeling casualties,
died at scene, mass casualty, and mass death. Each MICE estimation incorporates all
independent and dependent variables to benefit from shared variance across coefficients (Klein,
2020), as well as any identified auxiliary variables. I use case reliability score as a primary
auxiliary variable, given that case reliability is a measurement of the open source coverage of
each case and can be reasonably expected to partially explain missingness; and case reliability
score consistently predicts missingness in T-tests. Tables 22 and 23 display the results of each
MICE regression analysis using significant predictors from bivariate analyses that were deemed
theoretically relevant to Research Question 2’s scope concerning rational behavior and
situational crime prevention. These variables are recapped briefly below.
Predatory rational behaviors. These include behaviors exhibited by the perpetrator
during the incident that reflect bounded rationality (Cornish & Clarke, 1986) in the context of the
perpetrator’s goals to commit a public mass shooting. Each multivariable model incorporates the
following predatory variables: hiding incursion, reload, manipulating environment (trap or
delay), wearing protective equipment, and hunt.
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Victims and witness rational behaviors. Rationality is lightly assumed for individuals
who are caught in a public mass shooting. Disbelief, shown to be a significant predictor of
outcomes, running, and unofficial warning/alert are assessed in the multivariable model.
Perpetrator role in space. In addition to predatory behavior, the perpetrator’s insider
access and legitimacy in the public space are included as controls. Access captures whether the
perpetrator is a known member of an insider group within the space: a student or teacher at a
school, an employee at a workplace, etc. Legitimacy is broader than access and concerns whether
the perpetrator is supposed to be in that space; any member of the public accessing an open space
like a restaurant or theater is legitimate unless specifically banned, while visitors to restricted
locations, like clients at a law firm or parents at a school, are legitimate with permission to enter.
Situational Crime Prevention. Based on bivariate analyses, few, if any, SCP-related
variables significantly impacted outcomes. Lockdowns had the most consistent protective effect,
and are included in the multivariable models. SCP implementation errors and first responder
errors are also added as relevant variables.
Controls. Perpetrator facilitating conditions, costume, use of a semi-automatic gun, and
obtainment of gun are a final set of control variables. The firearm variables, in particular, have
demonstrated a significant impact on outcomes in bivariate analyses as well as in prior literature
(Blau et al., 2016).
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Table 22. Negative binomial regression: Casualties and Deaths on Scene
Model 1: Casualties
Hiding incursion
Reload
Trap or delay
Protective equipment
Hunt
Disbelief
Run to escape
Unofficial warn
Perpetrator legitimacy
Perpetrator insider access
Lockdown
SCP error
First responder error
Facilitating condition
Costume
Semi-automatic gun
Obtain gun
Constant
Casualties

IRR
1.47
1.44
1.90
1.96
1.14
1.70
1.27
1.04
1.16
0.89
0.80
1.02
1.33
1.22
0.93
1.42
1.21
1.42
--

**
**
**
**
***
**
*
*
*
*
***
*

SE
0.171
0.154
0.443
0.426
0.103
0.163
0.113
0.097
0.091
0.070
0.083
0.103
0.158
0.109
0.130
0.136
0.112
0.212
--

95% CI
1.174 1.849
1.167 1.776
1.204 3.00
1.283 3.00
0.958 1.362
1.413 2.055
1.065 1.510
0.867 1.251
0.996 1.353
0.772 1.047
0.654 0.979
0.834 1.243
1.059 1.685
1.022 1.450
0.702 1.220
1.176 1.712
1.008 1.452
1.058 1.902
---

Model 2: Died at Scene
IRR
SE
95% CI
1.40
0.204 1.052 1.864
1.31 *
0.158 1.035 1.659
1.07 *
0.158 0.802 1.432
1.39
0.263 0.960 2.016
1.60 *** 0.185 1.280 2.011
1.14
0.118 0.939 1.403
0.95
0.106 0.765 1.182
1.04
0.105 0.857 1.272
1.06
0.118 0.861 1.326
0.97
0.081 0.828 1.148
0.64 *** 0.079 0.504 0.816
1.12
0.127 0.902 1.402
1.44 *
0.214 1.078 1.927
1.30 ** 0.126 1.074 1.573
0.81
0.105 0.633 1.048
1.21
0.162 0.933 1.576
0.97
0.093 0.812 1.180
0.57 ** 0.112 0.394 0.841
1.03
0.023 0.990 1.079

*** p<.001, ** p<.01, * p<.05
Model 1: Chi-square=18.62, p<0.000; Obs.: 561; Imputations:86
Model 2: Chi-square=17.08, p<0.000; Obs.: 561; Imputations:71

Model 1. Model 1 (Table 22) is a negative binomial regression model predicting variation
in the rate of total casualties (injuries plus fatalities). Predatory behaviors, with the exception of
hunting, significantly increase the rate of casualties. Incursion of hiding places increases
casualties by 47%, reloading increases casualties by 40%, manipulating the environment to trap
victims or delay police increase casualties by 90%, and wearing protective equipment increases
casualties by 96%, holding constant all other independent variables. Both victim and witness
behaviors assessed in the model have harmful overall effects on casualties as well. Sites where
victims or witnesses expressed disbelief have a 70% higher rate of casualties and sites where
victims chose to run to escape the shooter have a 27% higher rate of casualties, in the presence of
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other independent variables. At sites where perpetrators are legitimate in the space, there is a
16% increase in rate of casualties, although perpetrator insider access does not impact casualties
holding constant additional variables. Lockdowns demonstrate a protective effect with a 20%
decrease in casualty rate when successfully implemented in the presence of predictor and control
variables. As expected, any error in first response is harmful, with a 33% increase in casualty
rate while controlling for additional variables. Of the control variables, facilitating conditions,
semi-automatic guns, and gun obtainment impact casualties in the anticipated harmful way, with
increases in casualties of 22%, 42%, and 21%, respectively.
Model 2. Model 2, also present in Table 22, depicts the effects of predictor and control
variables on the number of victims who died at the scene. A few interesting distinctions between
Model 1 and Model 2 emerge. First, the harmful impact of predatory behaviors like reloading
and trapping victims/delaying police response are consistent. First responder error and
facilitating conditions likewise predict significant increases in the rate of victims pronounced
dead at the scene. Hunting emerges as a significant predictor of deaths on scene, predicting a
60% increase in rate of victims dead on scene at sites where perpetrator engaged in purposeful
hunting and searching in the presence of other variables. Finally, lockdowns have a stronger
protective effect on deaths at scene, with 36% fewer victims dying at the scene at sites where a
lockdown was successfully implemented when other variables are controlled.
Model 3. Model 3 (Table 23) displays logistic regression results predicting the odds that
an incident would be a mass casualty event with four or more casualties. This model reveals
similar trends to Models 1 and 2. Predatory behaviors including incursion of hiding places and
reloading significantly increase the odds of a mass casualty event by a factor of 3.9 and 1.9,
respectively, in the presence of other predictor and control variables. Disbelief also significantly
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increases the odds of a mass casualty event by a factor of 2, as does use of a semi-automatic gun,
controlling for all other variables. At sites where the perpetrator is an insider, the odds of mass
casualty decrease by a factor of 0.65, or 35% when controlling for other independent variables.
This perhaps represents incident where the perpetrator had a finite list of intended targets due to
internal grievances, or the perpetrator chose to let certain individuals who “treated him well”
survive. Finally, at sites where a lockdown is successfully implemented the odds of mass
casualty decrease by a factor of 0.36, or 64% when controlling for the effects of control and
additional independent variables.
Table 23. Logistic regression: Mass casualty and Mass death
Model 3: Mass Casualty
Hiding incursion
Reload
Trap or delay
Protective equipment
Hunt
Disbelief
Run to escape
Unofficial warn
Perpetrator legitimacy
Perpetrator insider
access
Lockdown
SCP error
First responder error
Facilitating condition
Costume
Semi-automatic gun
Obtain gun
Constant

OR
3.89
1.88
1.03
0.95
1.38
2.01
1.46
1.04
0.87

**
*

**

SE
1.529
0.500
0.429
0.393
0.299
0.462
0.362
0.248
0.182

95% CI
1.804 8.413
1.117 3.169
0.463 2.334
0.424 2.137
0.905 2.111
1.286 3.159
0.904 2.380
0.658 1.666
0.579 1.313

Model 4: Mass Death
OR
SE
2.14 *
0.657
2.25 *
0.837
1.94
0.723
1.72
0.703
2.43 **
0.672
2.36 **
0.612
1.08
0.348
1.35
0.368
0.92
0.229

0.65

*

0.141

0.425

0.996

0.64

0.36
1.61
1.94
1.19
1.02
2.54
1.56
0.15

**

0.108
0.527
0.814
0.273
0.291
0.653
0.398
0.056

0.204
0.856
0.852
0.761
0.589
1.536
0.948
0.072

0.653
3.064
4.416
1.866
1.789
4.208
2.577
0.311

0.33
1.24
3.03
1.83
0.77
1.64
1.06
0.02

***
***

**
**
*

***

95% CI
1.172 3.907
1.088 4.674
0.940 4.033
0.777 3.833
1.420 4.185
1.424 3.927
0.578 2.032
0.799 2.312
0.567 1.501

0.163

0.391

1.057

0.119
0.397
1.089
0.518
0.246
0.659
0.323
0.014

0.169
0.666
1.503
1.057
0.416
0.753
0.588
0.007

0.672
2.325
6.133
3.195
1.446
3.609
1.934
0.074

*** p<.001, ** p<.01, * p<.05
Model 3: Chi-square= 5.61, p<0.000; Obs.: 561; Imputations: 67
Model 4: Chi-square=6.10, p<0.000; Obs.: 561; Imputations: 67

Model 4. The final logistic regression of this series, Model 4, predicts odds that a public
mass shooting incident will be a mass death event, with 3 or more deaths. Once more, incursion
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of hiding places and reloading are significantly harmful predatory behaviors, each with
significant increases in the odds of mass death events. Hunting re-emerges as a significant
predictor of deaths, increasing the odds of mass death by a factor of 2.43 while controlling for
other independent variables. Disbelief also continues to be a harmful response to a public mass
shooting, with significant increases in the odds of a mass death event. Facilitating conditions and
first responder errors significantly increase the odds of mass casualty, and lockdowns remain the
single protective SCP predictor with a decrease of a factor of 0.33, or 67% in the presence of
other independent variables.
Aggregating SCP and Environmental Design. It is possible, if not likely, that situational
crime prevention efforts function holistically, rather than individually. Sites with a greater
aggregation of SCP features thus will be better protected in the event of a public mass shooting,
even if the individual features do not exert significant effects. To test this, I transformed seven
SCP variables into an aggregated, standardized item. The variables include: any security, official
warning/alert, lockdown, CCTV surveillance, gate, entrance control, and restricted entry. Lower
scores represent fewer SCP features. The scale is labeled Exterior SCP. Additionally, to
incorporate elements of environmental design, I similarly created an aggregated scale of the
following environmental design variables: protected design, hiding places, lockable doors,
incident occurred entirely indoors. Lower scores on this Interior Design scale indicate sites with
less protected space. These scale items are added to separate MICE regression models to assess
how the exterior SCP of the environment and the interior environmental design impact the event
outcome as holistic features as opposed to individual elements5.

5

Appendix D displays regression results using a single, combined SCP scale. I separated the single scale into two
distinct scales to differentiate between obstacles related to entering a facility and those encountered once inside.
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Model 5. Model 5 measures the impact of the aggregate scales of exterior SCP and
interior design on casualties, while controlling for the effects of predatory behavior, victim or
witness behavior, and additional variables (Table 24). Holistically, SCP has a significant
protective effect on casualties. While controlling for the impact of predatory behaviors, gun, and
victim or witness behavior, SCP decreases the rate of casualties by a factor of 0.84,
corresponding to a 16% decrease. Put slightly differently, a single-unit increase in the SCP scale
results in a decrease of 16% in rate of casualties.
Table 24. Negative binomial regression: Casualties and Deaths on Scene w/ Aggregated SCP

Exterior SCP
Interior environmental
design
Hiding incursion
Reload
Trap or delay
Protective equipment
Hunt
Disbelief
Run to escape
SCP error
First responder error
Facilitating condition
Costume
Semi-automatic gun
Obtain gun
Casualties
Constant

Model 6: Died at Scene
IRR
SE
95% CI

Model 5: Casualties
IRR
SE
95% CI
0.84 ** 0.053
0.743 0.951

0.60 *** 1.042

0.516

0.708

0.93

0.078

1.043

1.349

0.174
0.163
0.173
*
0.227
*** 0.178
0.115
0.120
0.163
*
0.207
*
0.137
0.101
0.170
0.106
*** 0.005
*** 0.079

1.062
1.055
0.827
1.089
1.359
0.942
0.795
0.952
1.051
1.063
0.620
0.952
0.808
1.022
0.350

1.751
1.703
1.514
1.994
2.061
1.394
1.269
1.597
1.873
1.605
1.019
1.627
1.228
1.042
0.664

1.47
1.48
1.93
2.02
1.17
1.71
1.26
1.00
1.31
1.23
0.91
1.44
1.23
-1.23

0.051

0.832

1.031

1.19 **

0.157
0.146
0.249
0.252
0.098
*** 0.142
*
0.123
0.113
*
0.172
*
0.100
0.091
*** 0.147
*
0.112
--0.152

1.188
1.220
1.500
1.578
0.994
1.455
1.044
0.805
1.012
1.050
0.750
1.174
1.029
-0.969

1.809
1.797
2.489
2.578
1.381
2.014
1.531
1.252
1.694
1.444
1.107
1.754
1.471
-1.570

1.36
1.34
1.12
1.47
1.67
1.15
1.01
1.23
1.40
1.31
0.79
1.25
0.99
1.03
0.48

***
***
***
***

*
*

*** p<.001, ** p<.01, * p<.051.25
Model 5: Chi-square= 27.94, p<0.00; Obs.: 561; Imputations: 44
Model 6: Chi-square=17.50, p<0.000; Obs.: 553; Imputations: 62

Model 6. Model 6 assesses the effect of the predictor variables on the number of victims
pronounced dead on scene (Table 24). Again, the exterior SCP scale has a protective impact on
deaths at scene, with a 40% decrease in the rate of deaths on scene for every unit increase in the
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SCP scale, holding constant other predictor and control variables. Intriguingly, interior
environmental design displays a significant harmful effect on deaths at scene, actually increasing
the rate by a factor of 1.2, or 19%, in the presence of other predictor and control variables. This
indicates that the number of people pronounced dead on scene increases by 19% at sites with unit
increases in protective environmental design; in other words, sites with more segmented
locations appear to be more dangerous, at least by the metric of on-scene deaths, than sites that
are generally open.
Model 7. Model 7 (Table 25) predicts the odds of a mass casualty incident using the same
set of independent variables. Once again, the SCP scale is significant and protective. The odds of
a mass casualty incident decrease by a factor of 0.55, about 45%, with an increase in SCP items,
holding constant other predictor and control variables.
Model 8. The final multivariable model, Model 8, investigates the odds of a mass death
incident (Table 25). Aggregated SCP is once more significant and protective, decreasing the
odds of mass death by a factor of 0.39, or 61%, holding constant all other variables. Unlike
Model 6, which predicted variation in death at scene and showed a significant harmful impact of
interior design, there is no significant effect of interior environmental design on the odds of mass
death.

117

Table 25. Logistic regression: Mass casualty and Mass death with Aggregated SCP

Exterior SCP
Interior environmental
design
Hiding incursion
Reload
Trap or delay
Protective equipment
Hunt
Disbelief
Run to escape
SCP error
First responder error
Facilitating condition
Costume
Semi-automatic gun
Obtain gun
Constant

Model 7: Mass Casualty
OR
SE
95% CI
0.55 **
0.094
0.397 0.773

OR
0.39

0.98
3.34
2.11
1.15
0.04
1.48
1.87
1.48
1.69
1.66
1.25
0.95
2.66
1.65
0.08

***
**

**

***
*

0.139

0.744

1.296

1.23

1.341
0.519
0.441
0.407
0.320
0.422
0.378
0.532
0.719
0.276
0.272
0.724
0.388
0.028

1.766
1.298
0.539
0.478
0.973
1.205
0.900
0.910
0.708
0.812
0.541
1.563
1.038
0.042

7.498
3.416
2.436
2.238
2.265
2.915
2.445
3.130
3.881
1.929
1.664
4.541
2.615
0.162

2.09
2.63
2.16
2.02
2.54
2.35
1.22
1.40
2.58
1.97
0.69
1.74
1.12
0.01

Model 8: Mass Death
SE
95% CI
*** 0.089 0.248 0.609

*
**
*
**
**

*
*

***

0.212

0.876

1.724

0.636
0.911
0.841
0.788
0.723
0.598
0.394
0.484
0.995
0.537
0.222
0.657
0.342
0.007

1.148
1.330
1.005
0.938
1.456
1.427
0.651
0.713
1.213
1.156
0.364
0.829
0.614
0.004

3.792
5.188
4.633
4.337
4.441
3.871
2.302
2.757
5.496
3.364
1.296
3.647
2.038
0.035

*** p<.001, ** p<.01, * p<.05
Model 3: Chi-square= 5.93, p<0.000; Obs.: 556; Imputations: 54
Model 4: Chi-square= 5.53, p<0.000; Obs.: 556; Imputations: 99

4.4.4 Section Summary
These models indicate that SCP is indeed better conceptualized as an aggregate in the
context of mitigating the harm of public mass shooting incidents. Traditional SCP features, when
combined into a scale of low to high intensity, play a significant and consistent protective role in
decreasing rates of casualties and deaths. The role of protected environmental design appears less
straightforward. Contrary to defensible space theory and crime prevention through
environmental design (Jacobs, 1961; Jeffrey, 1971; Newman, 1972), a more protective design is
actually more dangerous for on-scene deaths. However, these models provide a unidirectional
view of how SCP features and rational behaviors influence each other and the four severity
outcomes. Therefore, the next step is to examine how certain design features of the environment
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related to security and crime prevention impact perpetrator behavior to determine potential
mediating variables and bidirectional relationships between perpetrator and victim or witness
behavior.

4.5 Structural Equation Modeling – Assessing the Person-Situation Interaction
A primary goal of this dissertation, in addition to establishing the SCP database, is to
apply more complex modeling to public mass shooting incidents using a larger sample.
Therefore, Research Question 2 applies Structural Equation Modeling (SEM) to assess mediated
effects on the four outcome variables by specifically examining the effects of direct and indirect
relationships among behaviors and SCP features on incident lethality. SEM aims to determine
the extent that a theoretically specified model is supported by sample data. While more basic
SEM models include regression, path analysis, and Confirmatory Factor Analysis (CFA), the
major advantage of SEM as an analytical technique is its incorporation of both observed
variables and latent constructs or factors. Through path models, SEM also allows estimation of
effects for multiple independent and dependent variables in a single model.
SEM is heavily informed by theory and it permits more complex theoretical modeling as
compared to models featuring only observed variables or single, unidirectional relationships.
Estimation of SEM parameters is achieved through a five-step process. Software programs,
including MPLUS (Muthén & Muthén, 1998), use a variance-covariance matrix to assess the
amount of influence exerted on dependent variables by exogenous and endogenous independent
variables and report this influence as direct, indirect, and total effects.
4.5.1 SEM Model Fit and Estimation
The first step in SEM is model specification. A researcher wishing to specify and test an
SEM model uses relevant theory and prior research to develop the theoretical model. This step
119

determines which variables are included (or not included) in the model as well as how the
variables are related: the direction and magnitude of parameters of interest. A model is
successfully specified if the true population model is consistent with the implied theoretical
model, reflected by a perfect reproduction of the sample covariance matrix, s, by the theoretical
matrix, Σ. A misspecified model has a lack of consistency between the population model
assessed through the sample data and the theoretical model. This is typically reflected by poor fit
statistics and modification indices suggesting additional parameters, although sometimes
specification error must be modified by removing parameters.
The second step is model identification. This step concerns the uniqueness of parameter
estimates in terms of fitting the implied theoretical model. In a model suffering an indeterminacy
problem, data fit several theoretical models equally well due to a lack of constraints. This is
known as under-identification: there is not sufficient information in sample matrix s to uniquely
identify parameters. Over-identification and “just” identification result in identified models; a
just-identified model has a unique set of parameters, and an over-identified model has more than
one way to estimate parameters. In an identified model, s = Σ. Resolutions to identification issues
can include constraining or fixing parameters to reduce the number free parameters to be
estimated. According to Bollen’s (1989) “t rule”, the number of free parameters to be estimated
must be less than or equal to the number of distinct values in s; in too-small samples, this
necessary condition is not met and the matrix lacks information to estimate parameters in a
saturated model. This is expressed mathematically as:
# free parameters =

𝑝 (𝑝+3)
2

≤

# distinct values in s =

Where p = number of observed values.
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𝑝 (𝑝+1)
2

,

Model estimation is the next step, wherein population parameters are estimated using
computer software. Each specified parameter is estimated using Ordinary Least Squares,
Generalized Least Squares, or Maximum Likelihood estimation, depending on the distribution of
the observed data. For binary and ordinal data that is slightly to moderate skewed, a maximum
likelihood estimation procedure can be used.
This leads to the fourth step of model testing: the process of determining how well the
sample data fit the theoretical model specified during Step 1. This is achieved through review of
global fit statistics and individual parameter fit. The model fit compares Σ to s, with perfect fit
indicating that s – Σ = 0. This is represented by a X2 value of 0 and a nonsignificant p-value
showing no difference between the theoretical and sample covariance matrices. Four additional
fit statistics are typically provided by any SEM estimation software. First, is the root mean
square error of approximation (RMSEA; Steiger & Lind, 1980; Browne & Cudeck, 1992).
RMSEA is a popular fit index in SEM (Kelley & Lai, 2011) because it can be interpreted
descriptively and inferentially. A smaller RMSEA value indicates a better fit model, with the
following cutoff points conventionally defined by literature (Browne & Cudeck, 1992;
MacCallum, Browne, & Sugawara, 1996): ≤ 0.05 indicates close fit, ≤ 0.08 indicates mediocre
fit, and > 0.1 indicates poor fit. Browne & Cudeck (1992) introduced significance testing of a
null hypothesis of close model fit wherein the null hypothesis is retained if the lower limit of a
90% confidence interval (Steiger & Lind, 1980) falls below 0.05.
The Tucker-Lewis Index (TLI) and Comparative Fit Index (CFI) are two additional fit
indices. The TLI (Tucker & Lewis, 1973) compares a hypothesized model to a baseline model by
describing the proportion of distance between a baseline model and the target model. The higher
the TLI, the smaller the distance between the models, and the better fit of the target model. CFI
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(Bentler, 1990) also reports fit as a proportion of distance between the hypothesized and baseline
models, with higher values indicating closer model fit. Both TLI and CFI range from 0 to 1.
Standard cutoffs for both indices are 0.95, although all fit statistics are typically interpreted in
combination rather than individually.
Finally, the Standardized Root Mean Square Residual (SRMSR; Bentler, 1995) is the
standardized square root of the average of the squared residuals between s and Σ. Because they
are standardized, SRMSR values are useful to compare across different models. SRMSR is
conceptualized as a “badness-of-fit” index; it evaluates residuals between the theoretical model
and sample data, thus smaller values are indicative of better fit. A cutoff of <0.08 typically refers
to acceptable fit.
Parameter fit is determined by considering the estimated values of each parameter and
their direction. The magnitude and direction of parameter estimates should match the theorized
relationship and directionality from the specified model. If the global model fit is poor and/or the
individual parameters indicate unexpected or contrary relationships among the variables, a
researcher proceeds to the final step of model modification. This could include fixing parameters
to 0, examining the larger residual differences between s and Σ, and altering model specification
to retain practical significance and meaning while improving model fit.
Model Specification. Model specification is arguably the most time-consuming and
conceptual part of SEM. I start the model specification process by considering broadly which
variables are theoretically and empirically expected to influence each other and event outcomes.
I include the aggregate scales for SCP and interior design rather than each individual SCP
variable to retain model parsimony; additionally, the majority of individual variables did not
exert any significant influence on event outcomes. SCP broadly suggests that efforts to increase
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the effort and risk of crime will deter offenders by removing easy opportunity for crime (Clarke,
1980, 1992; Cornish & Clarke, 2003). This is because offenders are capable of limited, goaloriented rationality – even those committing a public mass shooting. They modify goal-oriented
behavior in response to increased effort or risk. Since a study of completed mass shootings
cannot assess true prevention, successful SCP would instead mitigate the harm of these incidents,
reducing the likelihood of high casualty events. Therefore, the specified model theorizes that
SCP will increase the necessity of predatory behaviors from the perpetrator. More security will
force the perpetrator to engage in potentially unplanned actions to subvert security and carry out
the shooting. In the initial specified model, forced entry is selected as a predatory behavior which
mediates SCP and event severity. SCP is also expected to have a direct effect on severity.
Booth’s (1981) theory of the built environment as a form of defense or crime deterrence
proposed that subdivision of larger spaces into smaller ones could exert a protective effect on
crime and violence. In a public mass shooting context, this is represented by the aggregate scale
variable, interior design, which measures the protectedness of the space. Based on theories of
crime prevention by environmental design (Jeffrey, 1971) and defensible space (Newman, 1972),
I expect that more partitioned spaces will provide greater protection in the event of a public mass
shooting. This will be reflected in the structural model by a positive association between victims
hiding and interior design. In a space that offers ample hiding spaces, I also expect victims and
witnesses to hide instead of run; thus, there will be a negative association between interior design
and victims running. When faced with the option of risking a run through space or hiding,
victims and witnesses will take advantage of the environment design and choose the option that
seems less risky. I also expect that a protected design will influence perpetrator behavior, as
more and smaller spaces decrease the ready availability of many targets clustered together.
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Therefore, perpetrators will be forced to engage more in the predatory behavior of hunting and
searching for victims. They will cover more ground during the course of the shooting and display
distinct hunting patterns of movement, captured by the variable hunt.
Lastly, I expect to see an association between certain predatory perpetrator behaviors and
victim behaviors of running and hiding. Specifically, higher likelihood of a perpetrator hunting
and searching will associate with higher likelihood of victims running and hiding. In theory,
running and hiding are escape behaviors that should lessen event lethality. However, bivariate
and multivariable analyses suggest that these behaviors have less intuitive effects on event
outcomes: they may, in fact, increase the severity of casualties. With that in mind, I predict a
positive association between running and hiding and the severity outcomes in SEM models.
Finally, I incorporate a third group of rational actors by adding the responder error variable into
the model, expecting to see a strong positive association between the occurrence of responder
error and event severity. Figure 8 depicts the specified SEM model.

Figure 8. Specified Structural Equation Model
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4.5.2 Structural Equation Model Results and Interpretation
Two paths are specified, one predicting mass casualty outcomes and the other predicting
mass death outcomes. Both outcomes are dichotomous (0, 1). Three models are specified and
respecified for each path using a Maximum Likelihood estimation, for a total of 6 discrete
models. Fit statistics for each of the 6 specified models are displayed in Table 26.
Table 26. Fit indices for 6 estimated SEM models

Mass Casualty
Model 1
Model 2
2
X
33.57**
16.23*
df
11
6
CFI
0.928
0.964
TLI
0.835
0.892
RMSEA
0.063
0.057
SRMSR
0.09
0.05
*** p<.001, ** p<.01, * p<.05

Model 3
57.66*
39
0.898
0.844
0.030
0.09

Model 4
33.57**
11
0.916
0.808
0.063
0.09

Mass Death
Model 5
16.23*
6
0.957
0.871
0.057
0.05

Model 6
61.94*
39
0.852
0.773
0.034
0.11

The 6 estimated models fit the data moderately to very well. The best fitting models according to
these 5 indices are models 2 and 5. Models 2 and 5 have the smallest X2 values, indicating
smaller difference between the population covariance matrix and the sample covariance matrix.
The CFI is above .95 in models 2 and 5. The TLI for all models is below .95, but models 2 and 5
have the highest relative TLI values at 0.892 and 0.781, respectively. The RMSEA values for
models 1, 2, 5, and 6 are slightly above 0.05, but all RMSEA values remain below the 0.08
cutoff for mediocre fit. Overall, Models 2 and 5 stand out as having the best global fit with lower
X2 values, higher CFI and TLI scores, and SRMSR values below the 0.08 cutoff. Models 3 and 6
are the poorest fit, despite having lower RMSEA values. These two models have SRMSR values
above the 0.08 cutoff. Each model is identified and estimated below after a brief overview of
different effects in SEM.
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A review of direct, indirect, and total effects. The total effect of X on Y is the sum of
direct and indirect effects of X on Y, with the indirect effect mediated by mediator M. Total
effect is equivalent to regressing Y on X without adding a mediator (Baron & Kenny, 1986). The
direct effect of X on Y is the difference in Y-value for two unique cases that are equal on M, but
differ by a single unit on X. If the direct effect is significant, it suggests rejecting the null
hypothesis that the direct effect is zero, supporting an argument that X is associated with Y
independent of M. Failing to reject the null hypothesis suggests that X does not affect Y without
account for the mechanism of M. The indirect effect represents the extent to which two cases that
differ by a unit on X will differ on Y due to X’s influence on M (Baron & Kenny, 1986). In other
words, it indicates if X’s effect on Y is mediated through the casual mechanism X → M → Y.
Estimation of indirect effects requires additional inferential methodology, such as the
Sobel test (Sobel, 1982) or Bootstrap Confidence Intervals (Shrout & Bolger, 2002; MacKinnon
et al., 2002). I use Bootstrap Confidence Intervals, as the Sobel test assumes a normal data
distribution. Bootstrapping is a resampling technique that creates a sampling distribution for
inferential statistics and is appropriate for smaller samples. Hundreds or thousands of samples
are constructed and the statistic of interest is estimated for each; this yields a sampling
distribution of that statistic. In the context of indirect mediating effects, the statistic of interest is
the indirect effect of X on Y through M. A confidence interval is then constructed defining the
upper and lower percentiles of the distribution of indirect effects. I use a 95% bias-corrected
confidence interval wherein the end points of the confidence interval are determined by the
proportion of values in the distribution that are less than the original point estimate of indirect
effect estimated in the primary sample. I pulled 5,000 bootstrap samples for each mediation
model.
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SEM Model 1. The first set of models investigated mass casualty (4 or more casualties)
as an outcome. I start with the model specified in Figure 8, which proposed conditional effects of
exogenous predictor variables SCP and Interior Design through mediators Hunt, Forced Entry,
Run, and Hide. Model 1 fit the data moderately well: X2 (11, N = 522) = 33.57, p < .001, CFI =
.928, TLI = .835, RMSEA = .063, SRSM = .09. As no latent variables are included, this is a path
analysis using only observed indicators.
Table 27. SEM Model 1 - Theoretically specified model - Mass casualty

Mass casualty
Direct effects
Indirect effects
Total effects
Run
Direct effects
Indirect effects
Total effects
Hide
Direct effects
Indirect effects
Total effects
Hunt
Direct effects
Indirect effects
Total effects
Forced Entry
Direct effects
Indirect effects
Total effects

Interior
Design

Exterior
SCP

Hunt

Responder
Error

Forced
Entry

Run

Hide

-0.428**
0.485***
0.067

-0.265
-0.168
0.097

0.241*
0.152*
0.387***

0.927**

0.218

-0.002

0.648***

0.083

0.431***

0.693***

0.242**

0.122

0.445***

N = 522
*** p<.001, ** p<.01, * p<.05
Direct effects. Strong effects on mass casualty outcomes are observed for interior design,
hunting behavior, first responder error, and victim or witness hiding. Specifically, more protected
interior design significantly decreases the odds of a mass casualty incident. Exterior SCP does
not have a significant direct effect on whether an incident is likely to be mass casualty, nor does
perpetrators forcing entry or victims and witnesses running. Hunting behavior and first responder
error are associated with greater odds of mass casualty, as is victims or witnesses hiding. These
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direct effects are in the expected directions. Hunting behavior also demonstrates significant
direct effects on whether victims run or hide, both in the expected directions. Exterior security
features significantly increase the likelihood of a perpetrator forcing entry to a target location,
while protective interior design significantly increases the likelihood that victims will take
advantage of the structure and hide.
Indirect effects. There is a significant indirect effect on mass casualty of victim or witness
hiding, which mediates the relationship between mass casualty outcome and perpetrator hunting
behavior as well as protected interior design. Hiding partially mediates the relationship between
hunting and mass casualty. Hiding also partially mediates the relationship between protected
interior design and mass casualty in a complex way. Interior design has a direct, negative effect
on mass casualty, suggesting it functions protectively. When mediated by hiding, it has a positive
effect on mass casualty: victims are more likely to hide in protected environments, but hiding is
associated with greater harm during a public mass shooting.
SEM Model 2. The next model is respecified by removing a nonsignificant mediator,
forced entry, to develop a more parsimonious model. SEM Model 2 fit the data better than Model
1: X2 (6, N = 522) = 16.23, p < .05, CFI = .964, TLI = .892, RMSEA = .057, SRSM = .05.
Removing this mediator decreases the X2 substantially and improves all other indices.
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Table 28. SEM Model 2: Path analysis - Mass casualty without mediator
Interior Design Exterior SCP Hunt
Mass casualty
Direct effects
Indirect effects
Total effects
Run
Direct effects
Indirect effects
Total effects
Hide
Direct effects
Indirect effects
Total effects
Hunt
Direct effects
Indirect effects
Total effects

-0.418**
0.485***
0.067

-0.164

Responder Error Run

0.235*
0.905**
0.152*
0.387***

0.083

0.431***

0.693***

0.242**

Hide

-0.001 0.632***

0.122

N = 522
*** p<.001, ** p<.01, * p<.05
Direct effects. Once more, significant direct effects on mass casualty are observed for
interior design, hunting, first responder error, and hiding. All are in expected directions based on
the originally specified mode. Protected interior design significantly impacts whether victims and
witnesses hide. Hunting behavior increases the likelihood of running and hiding.
Indirect effects. As with the previous model, hiding is significant partial mediator of the
effects of interior design and hunting on mass casualty. Hunting behavior significantly increases
the likelihood of hiding, which is associated with a more harmful outcome. Protected interior
design also increases hiding, with a mediated relationship in the opposite direction of the direct
effect of interior design on mass casualty outcome.
SEM Model 3. Model 3, the final model for the mass casualty outcome, is then
respecified by incorporating a latent variable of predatory behavior indicated by the following
observed variables: extra ammunition, aim at others, protective equipment, and trap or delay.
This model did not fit the data particularly well according to the majority of fit indices: X2 (39, N
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= 522) = 57.66, p < .05, CFI = .899, TLI = .844, RMSEA = .030, SRSM = .09. Table 29 displays
the direct, indirect, and total effects.
Table 29. SEM Model 3: Latent variable model – Mass casualty

Mass casualty
Direct effects
Indirect effects
Total effects
Hide
Direct effects
Indirect effects
Total effects
Run
Direct effects
Indirect effects
Total effects
Pred. Beh.
Direct effects
Indirect effects
Total effects
Forced Entry
Direct effects
Indirect effects
Total effects

Interior
Design

Exterior
SCP

Pred.
Beh.

Hunt

Run

Hide

Responder
error

-0.360
0.400
0.041

-0.395
0.186
-0.209

3.083
1.076
4.159

0.517

-0.116

0.573

0.839

0.748***

2.519

0.408**

0.137

3.172

0.737***

-0.003

0.045*

0.448**

N = 522
*** p<.001, ** p<.01, * p<.05
Direct effects. In the latent variable model, there are no significant direct effects on the
mass casualty outcome. There are significant direct effects of protected interior design on hiding,
and hunting on hiding, both in the expected positive direction. Hunting also has a positive direct
effect on victims or witnesses running. Exterior SCP retains its significant direct effect on
perpetrators forcing entry as well and also exerts a small but significant direct effect on the
likelihood of predatory behavior. The latent variable of predatory behavior has no direct effects
on any independent variables.
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Indirect effects. There are no significant indirect effects in this model.
SEM Model 4. The next set of models investigate mass death (4 or more deaths) as an
outcome. Model 4 mirrors Model 1 with Forced Entry as a mediating variable on the mass death
outcome. This model fit the data, although not especially closely: X2 (11, N = 522) = 33.57, p <
.001, CFI = .916, TLI = .808, RMSEA = .063, SRSM = .09. Table 30 depicts indirect and direct
effects.
Table 30. SEM Model 4: Path analysis – Theoretically specified model - Mass death

Mass Death
Direct effects
Indirect effects
Total effects
Run
Direct effects
Indirect effects
Total effects
Hide
Direct effects
Indirect effects
Total effects
Hunt
Direct effects
Indirect effects
Total effects
Forced Entry
Direct effects
Indirect effects
Total effects

Interior
Design

Exterior
SCP

Hunt

Responder
Error

Forced
Entry

Run

Hide

-0.105
0.319*
0.214

-0.532**
0.178
-0.355**

0.370**
0.093
0.463***

1.142***

0.4*

0.004

0.378*

0.083

0.431***

0.693***

0.242**

0.122

0.444***

N = 522
*** p<.001, ** p<.01, * p<.05
Direct effects. Exterior SCP has a strong and significant direct effect on the mass death
out in a negative direction. Hunting, first responder error, forced entry, and hiding have positive
direct effects on the mass death outcome. Exterior SCP also increases perpetrator forced entry,
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while protected interior design increases victim or witness hiding. Hunting increases both
running and hiding.
Indirect effects. The effect of protected interior design is completely mediated by the
effects of victims or witnesses hiding. As Table 30 shows, the direct effect of interior design on
mass death is nonsignificant, but there is a significant indirect effect through hiding, which
increases the odds of mass death. No other indirect effects are significant.
SEM Model 5. Although forced entry is a significant predictor of mass death in SEM
model 4, removing this variable once more improves model fit. Model 5 fit the data better than
the previous mass death model: X2 (6, N = 522) = 16.23, p < .05, CFI = .957, TLI = .871,
RMSEA = .057, SRSM = .05.
Table 31. SEM Model 5: Path analysis – Mass death without mediator
Mass Death
Direct effects
Indirect effects
Total effects
Run
Direct effects
Indirect effects
Total effects
Hide
Direct effects
Indirect effects
Total effects
Hunt
Direct effects
Indirect effects
Total effects

Interior Design Exterior SCP Hunt

Responder Error Run

Hide

-0.098
0.296***
0.198

1.06***

0.351*

-0.329**

0.344**
0.086
0.43***

0.083

0.431***

0.693***

0.242***

0.122

N = 522
*** p<.001, ** p<.01, * p<.05
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0.003

Direct effects. Exterior SCP significantly decreases the likelihood of a mass death
outcome, as expected. Hunting, first responder error, and hiding have harmful direct effects on
mass death. As with previous models, hunting significantly increases both running and hiding
among victims and witnesses, and protected interior design increases hiding.
Indirect effects. There is complete mediation for the effect of interior design on mass
casualty, with nonsignificant direct effects between these two variables, and a significant path
through hiding. As with the mass casualty model, this indirect effect is positive: via hiding
behavior, protected interior design actually increases the likelihood of a mass death outcome.
This is the only notable indirect effect.
SEM Model 6. The final SEM model for the mass death outcome, Model 6, adds a latent
variable of predatory behavior indicated by the following observed variables: extra ammunition,
aim at others, protective equipment, and trap or delay. As with the mass casualty outcome, the
model with the latent variable had overall worse relative fit: X2 (39, N = 522) = 61.94, p < .05,
CFI = .852, TLI = .773, RMSEA = .034, SRSM = .11.
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Table 32. SEM Model 6: Latent variable model – Mass death

Mass death
Direct effects
Indirect effects
Total effects
Hide
Direct effects
Indirect effects
Total effects
Run
Direct effects
Indirect effects
Total effects
Pred. Beh.
Direct effects
Indirect effects
Total effects
Entry
Direct effects
Indirect effects
Total effects

Exterior
SCP

Interior
Design

Pred.
Beh.

-0.677
0.243
-0.434

0.024
0.164
0.188

0.044*

Hunt

Run

Hide

Responder
error

5.402
0.179
5.581

0.829

-0.156

0.277

1.108

0.743***

2.395

0.404**

0.137

3.102

0.731 ***

-0.004

0.448**

N = 522
*** p<.001, ** p<.01, * p<.05
Direct effects. The final latent variable model has no direct effects of independent
variables on the mass death outcome. Exterior SCP and protected interior design each retain
significant direct effects: exterior SCP marginally increases predatory behavior and strongly
increases forced entry, while protected interior design greatly increases the likelihood of hiding.
Perpetrator hunting has strong, positive direct effects on running and hiding, as in previous
models.
Indirect effects. This model has no significant indirect effects.
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4.5.3 Section Summary
Based on the fit indices presented in Table 26, the more parsimonious models had the
best overall fit for this data. These include Model 2, predicting the mass casualty outcome, and
model 5, predicting the mass death outcome. Model 2 indicates that exterior situational crime
prevention features play less of a role in influencing whether an incident is mass casualty.
Protected interior design does significantly and directly decrease the odds of a mass casualty
incident. However, this relationship is mediated by whether victims and witnesses hide, and
hiding indirectly affects the influence of interior design on mass casualty by retaining the
significance of the effect, but changing the direction of the association. When functioning
through whether victims and witness hide, interior design ceases to be protective and becomes

Figure 9. SEM Model Final Path Diagram - Mass casualty
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distinctly harmful on the mass casualty outcome. Figure 9 represents the path diagram depicting
the direct effects among independent and dependent variables. Significance levels are: *p<.05,
**p<.01, ***p<.005.
Model 5 predicts the mass death outcome. The odds of mass death are significantly
influenced by the exterior SCP present as well as the interior design of the environment. With a
stronger external defense, the odds of mass death decrease. Protected interior design has a
nonsignificant direct effect on mass death. However, this variable is fully mediated by whether
victims and witnesses hide. Any protectiveness provided by environmental design is
overshadowed by the mediated relationship between interior design, hiding, and mass death. In
more protected environments, victims are likely to hide, and hiding increases the odds of a mass
death event. This is not a surprising relationship: it was observed in Model 2 as well, although
the mediated effect on mass casualty of protected interior design through hiding competed with a
direct and opposite effect of protected interior design. This was not so in Model 5. When
predicting mass death, a protective interior environment has no direct mitigating influence.
Figure 10 depicts the path diagram for model 5, with significant direct effects among variables
starred as *p<.05, **p<.01, ***p<.005.
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Figure 10. SEM Model Final Path Diagram - Mass death

4.6 Chapter Summary
This chapter sought to answer exploratory research questions about (1) the nature of
public mass shooter pre-incident behaviors and typologies and (2) the role of the situation and
environment in mitigating or exacerbating the harm caused by public mass shooting incidents.
The first research question, investigating typologies of public mass shooters, was atheoretical but
grounded in literature on the pathway to violence, a series of behavioral and cognitive signposts
preceding mass violence. Latent class analysis suggested that some perpetrators do display some
warning signs along the pathway to violence, and slightly less than half of perpetrators in the
sample were defined by high probabilities of leaking cues or hints of impending violence and
expressing explicit intent. Three classes emerged, with one characterized by pre-incident
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behavioral transparency: perpetrators in this class were highly likely to display many warning
signs. The second class was characterized by less behavioral transparency with respect to
preparation: these perpetrators were less likely to obtain a gun and train, at least observably.
Finally, the third class was poorly characterized by any combination of warning signs. This was
the largest class, with over 50% of perpetrators. These offenders were unlikely to leak, make
threats, seek out or obtain guns, and train.
The second research question investigated situational crime prevention and rational
choice perspective to understand how perpetrators respond to the environment, and specifically,
to assess whether situational crime prevention techniques mitigate the harm of public mass
shooting incidents. Results indicate that holistic situational crime prevention has a protective
effect on casualties and deaths during a public mass shooting. While no individual technique,
with the exception of lockdowns, exerted a consistent protective effect on its own, better overall
situational crime prevention lessened casualties and on-scene fatalities. Further, perpetrators
displayed bounded rationality in their crime scene actions that contrasts with popular conception
of public mass shooters as senseless or irrational. Fortunately, rational behavior implies the
ability to respond to environment and situation, thus supporting the potential effectiveness of
SCP as a mitigating strategy to address public mass shootings.
Certain behaviors from other actors at these incidents, such as victims and witnesses, also
played a role in incident severity. Hiding, running to escape, and having an initial disbelief
reaction were harmful reactive behaviors, each associated with worse incident outcomes.
Disbelief especially had a consistently harmful effect on incident severity. Hiding, especially
within a protected environment, was also a dangerous reaction, and this particular escape
behavior appears to mediate the relationship between a protected environmental design and
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incident severity. As a direct predictor of casualty outcomes, a protected environmental design
reduced harm; but when mediated by victims and witnesses hiding in that space, it exerts a
harmful indirect effect on the mass casualty outcome.
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Chapter 5. Case Studies
5.1 Situational Crime Prevention Failure
The following four case studies represent instances of SCP failure, either through poor
design, poor implementation, or perpetrator design. Each case is narrated as an in-depth case
study of pre-operational behaviors, entry and access considerations, pre-condition and initiation
behaviors, environmental design, SCP, predatory behavior, victim and witness reactive behavior,
security and police responses, and incident resolution. A discussion of situational control and/or
police failures concludes every case study. Finally, each case study has a unique crime script
highlighting points of SCP failure.
5.1.1 Case # 35
The perpetrator was a 41-year-old White male. Prior to his crime, he was married with
two young daughters. He was sporadically employed, engaging in a variety of blue-collar jobs,
including welding. He transferred his family to different locations several times, including once
to Mexico.
Training. The perpetrator was a lifelong gun enthusiast. He frequently went target
shooting as a child and continued this practice into adulthood. Despite this hobby, he was a
mediocre marksman. He worked briefly as a security guard and allegedly had a do-it-yourself
shooting range in his basement. The perpetrator was a known survivalist and he also had a
survival bunker in his home. He kept an additional arsenal of guns in his bedroom. There is no
evidence that he sought out specific training immediately prior to his crime.
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Surveillance. The perpetrator lived down the street from the targeted venue
(approximately 600 feet in distance). There is no evidence that the perpetrator regularly visited
the targeted location. There is positive, moderate evidence that the perpetrator may have
considered other targets. Specifically, he was observed visiting a supermarket and a post office
immediately prior to the shooting.
Leakage. The perpetrator engaged in verbal leakage. The year of the shooting (1984)
excludes online leakage as a possibility.
General leakage: According to neighbors and co-workers interviewed after the shooting,
the perpetrator frequently made troubling comments about shooting people. He was widely
known by neighbors and family to be a gun enthusiast and survivalist. He made additional threats
of suicide to his wife and his co-workers, including a threat to take others with him. None were
reported or taken seriously.
Proximal leakage: One day before the shooting, the perpetrator contacted a mental health
hotline and expressed interest in making an appointment with a counselor. The reception wrote
his name incorrectly and further logged the call as non-crisis since the perpetrator displayed a
calm and rational demeanor. The perpetrator waited for several hours to receive a call back from
the counselor, unfortunately, though, the call was considered non-urgent and thus was not
flagged for immediate follow-up. On the day of the shooting, the perpetrator told his wife, “Well,
society had its chance.” He was likely referring to his unanswered call to the mental health
center.
Proximal expressed intent: As the perpetrator was getting dressed in combat attire,
including camouflage pants, his wife asked where he was going. The perpetrator replied, “I’m
going hunting humans.” His wife did not seek clarification or contact anyone. She expressed
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later that she did not understand the comment and did not feel concerned enough to call police,
despite her awareness that the perpetrator believed he had a mental illness and his previous
threats to shoot others.
Criminal History. The perpetrator was known to police prior to his crime. Neighbors
had repeatedly called in noise complaints due to his barking dogs, and police visited the house.
The perpetrator had one known arrest for drunk and disorderly conduct. His wife and daughters
reported that he had an explosive temper and he hit them. He was never reported for domestic
violence, although his wife filed a report with Child and Family Services. Overall, the
perpetrator did not have extensive police contact prior to the shooting. He was temperamental
and violent and abused his family. He also allegedly shot a family dog after neighbors
complained about the noise.
Military History. The perpetrator was not a military veteran. During the mass shooting,
he told victims that he had served in Vietnam. This was not true. Police later confirmed that the
perpetrator had not served in the military.
Other facilitating. No other facilitating conditions are known. Overall, the perpetrator’s
background familiarity with guns and his target practice likely facilitated his crime. He had
handled and fired guns since childhood. He is alleged to have murdered a dog before the crime as
well.
Gun Acquisition. The timing and location of his gun obtainment is not known. He was a
gun collector and had an arsenal of guns in his bedroom when police investigated after the
shooting. Firefighters who responded to the perpetrator’s house fire several years before the
shooting also noted a significant number of guns, indicating a pervasive and long-term hobby of
gun collecting. Police did state that the firearms were all legally obtained. It was suggested by
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police that they may have been acquired through a magazine/mail order. This was never
confirmed. Overall, this perpetrator had unobstructed access to firearms through long-term
ownership.
Motivation. No confirmed motivation is known. There is no evidence that he had any
grievance or grudge against the targeted location. Suggested motives include mental illness
(claimed to be hearing voices, reported he believed that he had a mental illness to his wife); antiimmigrant ideology (known to hate immigrants, especially Latino immigrants, since he lived in a
predominantly immigrant neighbor and had expressed resentment for immigrants taking his job);
desire for infamy (he had a radio with him while he committed the mass shooting and witnesses
reported that he listened to news reports about the shooting); de-cathexis in life, humanity, and
society (believed the world was going to end, expressed generalized grievances at society,
government, the world at-large, believed society had had its chance). None of these motives can
be confirmed since the perpetrator left no explanation for his crime. Indicators of motivation and
motive were reported by the perpetrator’s family, neighbors and co-workers, and police; or they
were inferred from crime scene behaviors and witnesses.
Site. The venue that the perpetrator targeted was a fast-food restaurant in a small Pacific
region city on the U.S.-Mexico border.
Access. The perpetrator did not need insider access to enter the venue because it was an
open, public space.
Security. There was no security present. This is not explicitly stated in sources, however,
it is strongly inferred by the type of venue and the absence of evidence of any security.
Additionally, there is a 2016 documentary on this incident that incorporates footage of the venue
pre- and post crime, and includes interviews with venue staff. There is no mention of security.
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Legitimacy of entry. The perpetrator was legitimate in the open, public space. He had
not been banned from the venue.
Entrance. The perpetrator entered the restaurant through the front/main entrance without
forcing his way inside. He did not experience any displacement or obstruction to entry.
Weapon concealment. The perpetrator did not conceal his guns or his ammunition. He
was carrying both and he was wearing a military-style costume. He was noticed by children
playing across the street because of his fatigues and his guns and ammunition.
Weapon loading. There are no reports that the perpetrator was loading his weapon as he
entered. He was carrying a canvas bag full of extra guns and a separate shoulder bag of
ammunition.
Locate targets within space. 45 (+ several staff) people were present inside the
restaurant when the perpetrator entered. All were seated or standing throughout the relatively
open space. The perpetrator did not have to put effort into locating victims.
Prepare to fire. The perpetrator approached the fast-food counter and aimed a gun at the
employee.
Select initial targets. The first person targeted was a 16-year-old employee of the
restaurant who was either behind or near the counter.
Speak. The perpetrator pulled the trigger while aiming the gun at the first targeted
person. The gun did not fire. The perpetrator attempted to fix the firing mechanism. He then
demanded that everyone get onto the floor.
Describe space. Figure 11 depicts the exterior of the venue where the shooting occurred.
The location was a single-floor fast-food restaurant off of a main road.
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There were 4 separated, enclosed
spaces within the restaurant. Space
1 was the dining room/main area.
Space 2 was the additional
dining/playground area. Space 3
was behind the counter. Space 4
was the kitchen. Two staircases
located at the back of Space 3 led

Figure 11. Case 35 Exterior of targeted venue

to a downstairs/basement area. No
shooting occurred in the downstairs area. A 5th space is designated outside the restaurant near the
front door.
The restaurant had three doors. Two led in/out of Space 1/main dining room area. One
was located at the back of Space 3.
Figure 12 depicts the 5 spaces. Grayed-out objects shapes solid objects capable of providing
cover. The square-footage of
the space is not known.
Doors in the 4 upstairs spaces
were either minimal or did not
lock. Doors in the
downstairs/basement space

Figure 12. Case 35 Internal design of venue

were lockable and provided
completely sheltered cover for seven people who were able to escape downstairs.
•

14 people died in Space 1.
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•

0 people died in Space 2. Several people successfully hid in Space 2.

•

0 people died in Space 3. Several people successfully escaped from Space 3 to the
basement.

•

3 people died in Space 4. These people were killed while hiding.

•

4 people died in Space 5. These people were killed while standing outside the restaurant;
at the time, the perpetrator was inside the restaurant.

•

19 additional people were wounded and survived. There is little detail regarding their
location in the space. However, at least 4 people were wounded in Space 1; at least 4
people were wounded in Space 5; at least 1 person was wounded in Space 3. It is unclear
where the remaining 10 injured victims were wounded.

Overall, Space 1 involved the most victims, with 14 fatal victims and at least 4 non-fatal
victims (total 18 victims). Space 5 involved 4 fatal victims and at least 4 non-fatal victims (total
8 victims).
The space had several windows. Figure 13 depicts the windows. The windows were not
bullet-resistance and were breakable. The windows were tinted looking inside.
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Figure 13. Case 35 Windows from outside

Design endangerment or Situational Crime Prevention Errors. This case was
characterized by design endangerment and SCP failure. First, the internal design of the building
was constructed of metal, stainless steel, and concrete. This material caused bullets to ricochet
and bounce around inside the space. Second, the windows of the building were tinted, most
likely to protect the privacy of diners. However, the tinted windows obstructed the view of
responding police, SWAT, and sharpshooters who were tasked with surveilling the scene from
the outside and targeting the perpetrator. Police repeatedly delayed their entry because they did
not know if the perpetrator had taken hostages. Sharpshooters were unable to get a clear line of
sight on the perpetrator. Third, emergency exits leading out of the building were locked from the
outside. This was because the company was concerned that employees would steal food using
side or back doors. This resulted in employees and customers attempting to escape through an
emergency exit and finding themselves trapped due to an externally locked exit.
Roaming and hunting. According to witnesses, the perpetrator roamed around the 4
main spaces during the course of the shooting. He displayed purposeful hunting behavior,
seeking out hiding places (e.g., under tables) and shooting victims who were attempting to hide.
He discovered 6 people hiding in Space 4, the kitchen area, and fired at them as they attempted
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to hide beneath kitchen furniture. He inspected victims and shot wounded survivors repeatedly
until they were dead. An injured survivor reported opening her eyes when she thought the
perpetrator had left. She discovered the perpetrator staring at her, and he then threw food at her
and fired a shotgun at her three times. This victim survived. Another badly wounded victim was
moaning in pain and the perpetrator returned to this victim and killed him.
Sniper. The perpetrator did not act as a sniper. He was in the same physical space as his
victims. He did shoot at 10 people who were immediately outside the restaurant. It is not clear
whether he walked to the door and stepped outside to fire upon them or if he fired through a
broken window.
Reloading. The perpetrator reloaded several times during the shooting. He was carrying a
bag of spare ammunition.
Aiming and shooting. Based on survivor accounts, the perpetrator did not fire blindly or
wildly. He carefully targeted and aimed at victims. He walked to each table where people were
sitting or sheltering, aimed, and shot them at close range. He did this during his initial burst of
shooting, and later, approximately 40 minutes later, when he roamed searching for survivors.
Costume. The perpetrator was wearing a costume. He was dressed in military-style
camouflage fatigue pants and a tee-shirt.
Overall, the perpetrator displayed high predatory behavior. He did not show mercy or allow
any victims to live. He shot two babies under a year, one with a fatal, point-blank shot to the
back. Four victims were younger than twelve. He hunted for victims and returned to the injured
to shoot and kill them.
Initial response. The perpetrator was noticed by most customers and staff upon entering
because of his costume and his unconcealed weapons. He approached a staff member and aimed
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a shotgun at him. Another staff member saw this and warned his colleague, “he’s going to shoot
you.” The perpetrator pulled the trigger but the shotgun jammed and did not fire. Some
customers who witnessed this got up and left the restaurant. Many others returned to their food,
believing it to be a hoax or an act. The initially targeted employee and his supervisor believed
that the perpetrator was pulling a joke and both began to walk away. At this point, the perpetrator
fired the shotgun at them, killing the supervisor and wounding the employee.
Disbelief. Disbelief occurred at the instrumental actualization stage. The failure of the
gun firing led witnesses to believe that it was not real. Witnesses outside the restaurant heard the
rapid fire gunshots and believed them to be a car backfiring.
Run, hide, fight. Of the approximately 45 people present, 3 successfully ran away and
escaped the building. Seven others successfully ran away and hid behind a locked door in the
basement. At least one victim was shot and killed while running away. At least 8 victims were
shot and killed while hiding underneath tables, booths, or counters. No victims were shot while
attempting to fight.
Quality of hiding. Hiding places were poor overall. Cover was provided by tables,
chairs, and booths with one side blocked by the wall. People trying to hide in booths were
trapped. Tables and chairs also provided inadequate shelter because the perpetrator was roaming
around and invading hiding places. Six people were hiding in the kitchen space behind and
underneath the preparation counter. The perpetrator went searching for victims in the kitchen and
discovered them. He killed three and critically wounded another. The remaining people were
able to escape and hide in the basement.
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Defensive action. No defensive action was taken. One victim tried to verbally persuade
the perpetrator not to shoot anyone early in the course of the mass shooting. The perpetrator
responded by shooting this victim 14 times and killing him.
Obstructive action. No obstructive action was taken.
Warning or alert. Witnesses outside of the restaurant believed that the gunfire was a car
backfiring until survivors who escaped alerted them that someone was shooting. Additionally,
when three young children approached the restaurant, witnesses who were watching from across
the street attempted to warn them. However, the children did not understand because they could
not clearly hear the warning and they were shot.
Type and number of firearms
(1) Winchester pump action 12-gauge shotgun
(1) 9 mm Uzi semi-automatic rifle
(1) 9 mm Browning HP semi-automatic handgun
Number of bullets available. Hundreds of rounds of ammunition
Magazine capacity
Winchester pump action 12-gauge shotgun: 4 shells
9 mm Uzi semi-automatic rifle: 25 cartridges
9 mm Browning HP semi-automatic handgun: 9 cartridges
Firearm malfunction. Winchester pump action 12-gauge shotgun jammed at the outset of
the mass shooting. This occurred before the perpetrator fired any shots. His first attempt to
shoot a victim failed. He was able to fix the jam and use the gun.
Security response. No security was present.
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Police response. The perpetrator entered the restaurant at 3:56 PM. The first 9-11 call
was made at approximately 4:00 PM. The dispatcher who took the first call mistakenly recorded
the wrong address of the venue and sent responders to another site of the chain. Subsequent 9-11
calls corrected the address and the first police responder arrived on the scene at 4:07 PM. Police
implemented a six-block lockdown to prevent anyone from approaching the venue. The response
included a SWAT team with snipers and over 150 officers. At 5:05 PM, officials authorized
police and SWAT to shoot and kill the perpetrator on sight. At 5:17 PM, a SWAT sniper
positioned on the roof of an adjacent building killed the perpetrator using a telescopic sight that
afforded him a view of the perpetrator through a doorway. This ended the 77-minute mass
shooting. Police entered the venue one minute later. 20 people were deceased inside and
immediately outside the restaurant upon police entry. One person was fatally wounded with a
gunshot injury to the head and died the next day.
Police error. Police errors were as follows. First, dispatchers relayed the incorrect
location of the shooting to responding officers. Because of this, the first wave of police was
directed to another location of the chain two miles away. This caused an approximate response
and lockdown delay of ten minutes. During those ten minutes, at least 10 people (including two
babies) approached the targeted venue. The perpetrator shot at all of them. Two escaped without
injury. Four were gravely injured (including a four-month-old infant). Four died.
Second, a witness called the police to report that the perpetrator was walking in the street
with guns shortly before the mass shooting. The dispatcher relayed the incorrect address of the
sighting and therefore, police were unable to intervene before the shooting.
Third, police were not authorized to kill the perpetrator until an hour after their arrival at
the scene. This was because police officials feared that the perpetrator was holding hostages and
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lacked a clear view into the restaurant. Although all lawsuits against the police resulting from
this case were dismissed, witnesses and survivors continued to allege that the delay might have
cost lives. Several survivors reported that the perpetrator roamed around the space long after
police arrived on the scene and returned to wounded victims to kill them.
Summary of situational control and failures
Supervisory situational controls relevant to this case can be broken down into categories of
guardians (Cohen & Felson, 1979), place managers (Eck, 1994), and handlers (Felson, 1986).
Police and first responders are classified as guardians, employees and staff are classified as place
managers, and friends and family are classified as handlers. Witnesses and victims can also be
considered place managers. Mass shootings are typically presented and conceptualized as event
that happen to victims. However, they are actors in the perpetrator’s crime script and their
behavior has the potential to impact the perpetrator even more so than first responders and law
enforcement. Thus, victims can reasonably be reframed in crime script narratives as active
guardians of themselves and managers of their shared space, in accordance with Leclerc’s (2013)
presentation of crime “victims” as having control over their situation instead of being passively
harmed. This reframing must not be misinterpreted as blaming victims for simply being present
and harmed (Clarke, 2017); it is geared towards empowering the general public by providing
information about crime risks and responses. This is the advantage of mixed methods research
that allows contextual analysis of case details.
In 1984, Americans had not witnessed many multi-victim, predatory public mass shootings.
This likely explains the absence of an immediate fear response at the sight of a heavily armed
man dressed in camouflage aiming a shotgun at a 16-year-old fast food employee. It can be
assumed that this same situation would be met with considerably more anxiety in 2021 – or even
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1991 – than in 1984. Many witnesses returned to eating their meals when the perpetrator’s
shotgun jammed, believing that the weapon was fake and the perpetrator was either playing a
joke or putting on a show.
The objects and furniture within the space provided overall poor cover. This does not
constitute a design error or failure; rather, it is a reality of the type of venue design. This was a
fast-food restaurant with small tables, partially enclosed booths, and a small kitchen. There was
not much to work with in terms of hiding places; and most importantly, areas that could have
provided hiding places, like the kitchen, for example, were being routinely patrolled by the
perpetrator over the course of the shooting. There was a high risk of incursion because of this
hunting behavior, even for moderately sheltered hiding places. Figure 14 below shows the hiding
places available in two different spaces: a dining room and the kitchen. The instinct to hide at the
sound of gunfire is instinctual and is often the right response. However, the success of hiding
may be dependent on the type of space and the amount and adequacy of cover provided, and
these caveats should be incorporated into active shooter guidance and training.

Figure 14. Case 35 Hiding places
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There was also no security because of the public, “soft” nature of the venue. Most
restaurants, especially fast-food restaurants, do not have public safety security personnel. The
absence of a security presence was grounds for a civil suit by employees against the company;
the plaintiffs claimed that they had requested security guards due to rising crime in the area but
these requests went unfulfilled. This lawsuit was eventually dismissed.
In the absence of security and an internal design that facilitated successful hiding, people
caught in the mass shooting were forced to decide whether to hide poorly, try to run away, or
fight back. The fact that no one chose to fight is not surprising. First, the shooter appeared
heavily armed. He was carrying three guns. He was also dressed in camouflage, and presented as
an intimidating, militant figure. When someone tried to verbally engage him, he shot the person
14 times while screaming at him to shut up. Moreover, the shooting occurred during early
mealtime when the restaurant was patronized by families. There were many children in the
restaurant. People who otherwise might have considered defensive action may have feared
endangering the children.
Finally, this case study demonstrates the potential unintended consequences (Grabosky,
1996) of crime prevention techniques. Specifically, the parent corporation for the venue
implemented a locked emergency exit policy to combat the risk of food theft among employees –
a clear crime prevention policy. This countermeasure may or may not have succeeded at loss
prevention, but it inadvertently led to a more severe outcome for a different type of crime: the
public mass shooting. Employees were blocked from quick escape, and some were forced to
shelter in poor quality hiding places. This aligns with Grabosky’s (1996) discussion of
unintended crime prevention consequences that lead to greater collateral harm than the damage
that would have been caused by the original crime (food theft).
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Table 33. Crime Script Analysis: Case # 35
Script Action

Time

Planning,
Preparation,
and Preoperational
Behavior

Targeted
Space

Entry and
Access

3:56
PM

Crime Scene Behavior

Situational Control

Situational Failure

Leakage:
− Comments to
neighbors/co-workers
about shooting people;
−
Phone call to mental
health hotline for crisis
treatment;
− Day of shooting, told
wife that he was going
out to "hunt humans"
Training/Surveillance:
None
Criminal History: Known
to police for
drunk/disorderly conduct,
noise complaints
Military History: None
known
Gun Facilitation: Target
shooting, handling guns;
allegedly shot a dog
Fast-food restaurant:

−

−

−

Open, public

−
−

No forced entry
Perpetrator entered as
“customer”
Legitimate visitor in
that space
Guns not concealed:
openly carrying (1) 12gauge shotgun, (2)
canvas bag with Uzi
semi-automatic rifle and
Browning semiautomatic handgun, (3)
spare ammunition
Dressed in military
fatigues/camouflage
Walks up to counter and
points shotgun at
employee

−

−
−

Mental health crisis
center incorrectly logged
perpetrator's name and
never returned his call
Wife failed to report
perpetrator's troubling
comment/behavior

Local Police

No police failure -perpetrator
had no history of violent
crime that would warrant
police attention

Gun laws

No criminal or mental health
record barring gun possession

−

−

−
Initiation and
Actualization

−

Mental health
crisis center
Wife

4 separated,
partially enclosed
spaces
− Tables and chairs
in two spaces
− Kitchen, counter,
storage in two
spaces
− Basement with
lockable doors
− Emergency exit at
back of kitchen
No insider access
required

Children outside and
customers/employees
notice

Witness warns: "he’s
going to shoot you"
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None

Disbelief in action: Witnesses
initially assume it is a
hoax/joke/theater

−

−
−

Fires gun point blank at
targeted employee

Gun jams
Some customers
leave

−

Back door to the
kitchen allowing
unchallenged escape

−

−

Disbelief in action:
Employees return to work
thinking it's a joke
Customers return to
meals

Fixes gun jam and fires
again
1 killed, 1 injured
Roams and hunts throughout
space repeatedly
Carefully aims at victims
and shoots several point
blank
Seeks out hiding places
underneath tables, chairs,
kitchen furniture and shoots
victims who are hiding
Returns to injured victims
and fatally shoots them
Reloads repeatedly
Fires outside restaurant at
victims attempting to enter

Victim and
Witness
Responses

Perpetrator is walking
around and shooting people
up until his death
− Some victims attempt to
run to escape
− 7 make it to a locked,
enclosed basement area
and survive
Most victims attempt to hide

−
Tables, chairs,
counters, kitchen
furniture provide some
cover

−
−
−
−

−
−

One victim attempts to
verbally dissuade
perpetrator
Perpetrator flies into a
rage and shoots this
victim 14 times, killing
him
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Emergency exit locked
from the outside because
corporation is concerned
about employees stealing
food using back doors
Employees are trapped
inside
Space provides poor
shelter
Tables and booths are
only partially enclosed
8 victims are killed while
hiding
Perpetrator roams through
different spaces, looks
underneath furniture,
specifically seeks out any
potential hiding places

Victims near restaurant hear
gunshots and shouts from
across the street

Law
Enforcement
Response

4:00
PM

9-1-1 called

Witnesses nearby
attempt to deliver
unofficial verbal
warning to victims
near restaurant

−

Police are alerted 4
minutes after shooting
begins

−

−

−
−

4:07
PM

Police arrive on scene

5:05
PM

Police authorize "shoot-tokill" order

−
−
−
−

−
−
−

Incident
Conclusion

5:17
PM
5:18
PM

Perpetrator killed by police
sniper
Police enter targeted space

Police enter within a
minute of perpetrator's
death

−

−

Casualties

20 dead on-scene
1 died later
19 non-fatally injured
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Victims assume gunshots
are a car backfiring and
proceed inside
Other victims are unable
to hear or understand
shouted warning
9-1-1 dispatchers relays
incorrect address to
responding officers and
police proceed to another
location two miles away
Resulting delay is 10
minutes
In that time, 10 victims
approach and enter
restaurant without
knowing what is
happening
2 escape without injury
4 are gravely injured
4 are killed
A single police officer
arrives and is
immediately fired upon
He does not enter and
instead takes a
surveillance position
across the street
Tinted windows of
targeted venue obstruct
police view inside
Police are unable to see
the perpetrator to shoot
him
Police decided against
forced entry because they
are worried about
potential hostages

Because of the 60+
minutes the perpetrator
had before police
resolved the incident, 20
victims have died from
injuries
Most were shot
repeatedly at several
different times through
the 60+ minutes

5.1.2 Case # 285
The perpetrator was a 43-year-old Black woman. Her co-workers described her as
mentally unstable, using words like “psychotic”, “crazy”, “deranged”, “disruptive”, “irritating”,
and having “no respect for authority”. There is little information about her family or home life.
She had at least one friend with whom she was moderately close, as she called this person
immediately before she initiated the shooting. She frequently engaged 9-1-1 operators at her
home for a variety of non-emergency calls that seemed to bely paranoia and hypochondriasis
(health anxiety). She had security cameras installed outside of her home.
Training. It is not known whether the perpetrator trained with her gun. She purchased it
in March 2010 and committed the mass shooting in September 2010.
Surveillance. The perpetrator was a current employee at the venue and had been
employed there for several years. She was familiar with the layout and design of the 6-story
plant, as well as with the security team and security protocols.
Leakage. There were no reports of general leakage. The perpetrator was well known as
an unfriendly and uncooperative co-worker who displayed signs of paranoia and mental illness,
but overall, no one reported long-term leakage of violent intention or threats.
Proximal leakage. The perpetrator made verbal threats against the three individuals she
targeted. This occurred during the altercation that happened when she accused them of spraying
her with pesticides and deer urine, and these threats were the reason why she was suspended.
While it is not known what exactly she said, the threats were severe enough to get her suspended
and were cited by law enforcement as significant.
Proximal expressed intent. The perpetrator called a friend on the telephone as she sat in
her car in the plant parking lot after she was suspended. She communicated to her friend that she
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was going to take her gun and shoot the three people she considered responsible for her
suspension. Her friend immediately called 9-1-1 and reported this threat.
Criminal History. The perpetrator had no criminal history. She was known to police
simply because she had called 9-1-1 more than once to complain about health conditions in her
home.
Military History. There is no mention of military history.
Other facilitating. No explicit facilitating conditions are known, other than the
perpetrator being a gun owner. She had owned the revolver she used for the mass shooting for
approximately 7 months. It is not known whether she trained or even handled it regularly before
the shooting.
Gun Acquisition. The perpetrator owned a .357 magnum revolver, which she purchased
legally in March of 2010. The firearm was kept in her car.
Motivation. The perpetrator had been suspended from her job the day of the shooting.
She was escorted to her car by security. The suspension was due to a “fracas” with other
workers, during which the perpetrator accused three specific individuals of throwing deer urine
and pesticides at her. As a result of the accusation and ensuing altercation, the perpetrator was
suspended by her supervisor. She targeted the three individuals she believed had thrown
chemicals on her, but did not target her supervisor. Aside from this specific grievance, she was
known to display severe paranoia at home and at work, demonstrated unspecified grievances
(i.e., she was described as being “always angry”), and suffered from unspecified mental illness.
She had been treated by a mental health professional before the shooting for an undisclosed
condition. Overall, this shooting was clearly motivated by workplace grievance due to arguments
with co-workers and subsequent job suspension and paranoia.
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Access. The perpetrator had been suspended from her job and escorted out of the
company gates immediately before the shooting, thus resulting in her insider access being
revoked.
Security. The venue had moderate to high security. Two unarmed security guards hired
through a private security company were on duty in a guard shack at the front gate. The gate
completely enclosed the property and was the single point of entry to access the plant. The plant
had exterior and interior security cameras mounted outside the guard shack and inside the plant
itself. The security officers were responsible for employee and visitor access control, escort
services, manning of the security gate, patrolling the facility, and responding to any alarms.
Legitimacy of entry. Due to her suspension, the perpetrator’s entry was not legitimate.
She had just been escorted out by security and was not permitted entry to the space.
Entrance. To gain entry, the perpetrator used her gun to threaten the two unarmed
security guards in the guard shack. She forced them to open the gate entrance and open the door
so she could enter the plant facility.
Weapon concealment. The perpetrator did not conceal the gun. She used it to force entry
by threatening to shoot the two unarmed guards.
Weapon loading. Not explicitly stated. Likely loaded since she sat in her car for several
minutes and retrieved the gun from her car.
Locate targets within space. The perpetrator walked into the building and up to the third
floor to confront her intended targets. She was chased by another employee who saw her re-enter
the building and knew that she had been suspended. The perpetrator fired the gun at this person
and others near them, but missed all. The employee attempted to verbally engage the perpetrator
and convince her not to complete the shooting.
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Prepare to fire. The perpetrator had specifically selected her targets, but she opened fire
on different people after being confronted on her way to the break room.
Select initial targets. As stated above, the perpetrator’s initial gunfire was reactive to
being confronted. She also missed these victims.
Speak. The perpetrator was verbal throughout the shooting. She spoke to the guards
when she forced them to let her inside the gate. She spoke to people in the break room, telling
them that she had no trouble with them and she was allowing them to leave the area. She called
the police eventually and spoke with negotiators for several minutes.
Describe space. The location was a 6-story food manufacturing plant in a northeastern
city. The plant had moderate to high security features. There was an enclosing gate surrounding
the venue with barbed wire on top (Figure 15). There was a security shack with two unarmed
guards (Figure 16) who were responsible for monitoring visitor and employee entrance and
access to the facility, as well as patrolling the facility and responding to alarms and security
situations. Security cameras were mounted on the exterior and interior of the plant. These
cameras captured the perpetrator as she roamed through the space (Figure 17).
Three (3) people
were shot by the
perpetrator. All
were shot while
sitting or standing

Figure 15. Case 285 Enclosing gate

in a breakroom on
the third floor. Two people died on the scene; the third victim was injured and survived. A fourth
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individual in the breakroom was permitted to leave by the perpetrator, as she did not have a feud
with them.

Figure 16. Case 284 Security shack

Figure 17. Case 285 Perpetrator roaming

Design endangerment or Situational Crime Prevention Errors. There is little
information about the internal design of the environment other than the photograph in Figure 17.
No witnesses or law enforcement officials mention design endangerment as contributing to the
severity of the shooting. There was significant SCP error. The unarmed security guards (under
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duress) allowed the perpetrator to re-enter the facility even though they had just escorted her
outside a few minutes before. Instead of issuing an alert to the employees in the facility or
alerting any supervisors or plant officials, the security guards ran and hid. They did not pursue
the perpetrator inside, and they did not warn the people inside that someone had entered with a
gun. This failure very likely contributed to the deaths and injury that occurred, as the targeted
individuals and other employees were taken by surprise with the perpetrator walked into the
breakroom aiming a gun.
Roaming and hunting. The perpetrator demonstrated specific hunting behavior: she had
three people she intended to target, and she bypassed other victims in her pursuit of their
location. She did not roam throughout the 6-floor facility in search of random victims, and she
only fired on random victims when they attempted to verbally confront her.
Sniper. The perpetrator did not act as a sniper. All victims were in the same physical
space as the perpetrator.
Reloading. There is evidence that the perpetrator did not reload her gun. When she was
arrested, her gun was empty and she had extra ammunition on her person.
Aiming and shooting. From brief witness statements, the perpetrator specifically aimed
at the three intended targets and fired on them. She did aim and fire at one or possibly two other
people as she traveled through the facility to the third floor, but she missed. After she shot the
three victims, she attempted to find her supervisor and fired at him, but missed. She also fired the
gun at responding police before running away to a different floor and hiding.
Costume. The perpetrator was not wearing a costume. There is little information about
her apparel, but from the photographic evidence captured by video surveillance, she was dressed
as usual for work.
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Initial response. Although there is limited information about the initial response, it
appears that witnesses and potential targets in the space reacted defensively by fleeing, warning
others, and attempting to dissuade the perpetrator.
Disbelief. There is no evidence of disbelief. Witnesses knew that the shooter had been
suspended and escorted out, and most were aware when they saw her that she was not supposed
to be there and was potentially dangerous.
Run, hide, fight. Most witnesses ran out of the building and ran away from the
perpetrator. There is little to no mention of hiding. The three victims were caught off guard when
the perpetrator walked into the break room, and there is no evidence to suggest they were hiding.
Although they were the same three co-workers with whom she argued before her suspension,
they believed that she had been escorted off company property.
Quality of hiding. No evidence of hiding.
Defensive action. There was no defensive action taken.
Obstructive action. One employee attempted to obstruct the perpetrator by verbally
engaging her. The perpetrator fired at this person and missed, and continued on her way.
Warning or alert. There is no evidence of an official institutional warning or alert. A
non-security employee who was standing outside the building immediately before the shooting
saw the security guards running away in a panic and spoke to them. Afterwards, this employee
returned to the building and delivered an informal warning to whoever he could reach via radio.
Type and number of firearms. .357 magnum revolver (1)
Number of bullets available. Unknown; gun was empty when perpetrator was arrested
but she was carrying extra bullets on her person.
Magazine capacity. Typically 9 rounds.
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Firearm malfunction. None.
Security response. The two unarmed security guards allowed the perpetrator entry into
the facility, going so far as to open the door for her. Both guards then fled and hid without
delivering any warning. One guard allegedly called 9-1-1 as he hid.
Police response. It is not clear how long police took to arrive on the scene. The shooting
started at 8:41 PM when the perpetrator forced entry into the building. She allegedly shot three
victims at 8:49 PM. By 9:46 PM, the perpetrator had surrendered to police after a brief exchange
of gunfire and negotiation. Police did enter the building within one hour of the shooting, despite
the perpetrator still being present and the possibility of hostages. They successfully negotiated
with her so that she surrendered peacefully.
Police error. No police error noted.
Summary of situational control and failures. The most obvious and egregious
situational control failure in this case is the response of the security guards. Onsite security was
provided through U.S. Security Associates (acquired by Allied Universal in 2018). According to
the contract between the targeted company and the security company, guards were responsible
for employee and visitor access control, escort services, manning the security gate, patrolling the
facility, and responding to alarms. The guards committed at least four distinct and grievous
errors. First, they had a responsibility to escort the perpetrator off company property. Instead,
they left the perpetrator at the guard shack and allowed her to proceed to her car in the parking
lot alone. They did not ensure that she got into her car and left the parking lot. Second, the
guards permitted the perpetrator re-entry into the facility; although, notably, they were under
duress since the perpetrator was threatening them with a gun. Third, neither guard alerted the
employees or management inside the company at any time. After the perpetrator threatened
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them, one guard let the perpetrator back into the facility and the other guard ran out of the guard
shack and hid inside a boiler room. Again, neither called or radioed into the facility. Fourth,
when a supervisor heard rumors that the perpetrator was inside with a gun, he called down to the
guard shack and asked whether the perpetrator had returned. The remaining guard replied yes,
but refused to provide any more information and told the supervisor that he could not talk and
hung up on him. According to a lawsuit filed against the guards and their parent company, 8
minutes elapsed between when the perpetrator re-entered the facility with a gun and when she
appeared on surveillance video near the break room, where she eventually shot her victims.
During these 8 minutes, employees were only made aware of the threat by informal information
sharing or by directly observing the perpetrator. The delay in official alerting of the company
likely contributed to the casualties. The court case noted that at least one of the guards did not
know how to operate his radio and gave the radio to an employee. The other guard dropped his
radio while fleeing and did not retrieve it.
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Table 34. Crime Script Analysis: Case # 285
Script Action
Planning,
Preparation,
and Preoperational
Behavior

Time

Crime Scene Behavior

Situational Control

Situational Failure

Escorted by security
officers outside of gated
plant area to parking lot

-

Familiarity:
- Current employee
- Familiar with the layout and
design of the 6-story plant and
with security team and
security protocols
Military history: None
Criminal history: None
Leakage:
- Verbal threats against three
targeted co-workers
Suspended and escorted to the
parking lot for threatening
behavior

-

Called a friend and disclosed
intention to re-enter plant with a
gun and shoot co-workers

The friend immediately
called 9-1-1

Targeted
Space

60-story food manufacturing plant

Enclosing gate with
barbed wire surrounding
plant
Security shack at gate
entryway
Two (2) security guards
in shack
Multiple CCTV cameras
outside and inside plant

Entry and
Access

Insider status revoked due to
suspension

Access denied
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Guards left
perpetrator at
the guard
shack and
allowed her to
proceed to her
car in the
parking lot
alone
They did not
ensure that she
got into her car
and left the
parking lot.

8:41 PM

Initiation and
Actualization

Illegitimate entry:
- Returned to security guard
shack with gun and forced
guards to allow her re-entry

Guards with entrance
control responsibility

Guards unarmed
and unable to
defend against
armed perpetrator

Walked into building unchallenged

Guards had early warning

-

-

-

-

Proceeded to the 3rd floor

Verbally challenged by a
co-worker who saw the
gun and knew she was
suspended

Fired gun in reaction to challenge
and pursuit but missed
Went to employee break room and
confronted workers inside
Allowed some workers to leave
8:49 PM

Shot 3 specifically targeted
victims
Left break room in search of her
supervisor but failed to locate him
or fired and missed.
Fired gun at responding police
Fled to another floor and locked
herself inside a room
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Supervisor received
informal/unofficial
warning and was able to
escape

Guards ran to
safe areas and
hid
One guard
claimed to
have called 91-1 while
hiding but that
call did not
result in a
police
response
Neither guard
alerted the
workers inside
the plant
One dropped
his radio while
running and
did not return
for it
The other did
not know how
to operate his
radio

Victim and
Witness
Responses

A worker saw the perpetrator reenter the facility with a gun

Attempted to verbally
challenged perpetrator

As awareness of the shooting
spread, employees delivered
informal warnings through facility
to co-workers

Enabled widespread
awareness

Perpetrator's supervisor called
guard shack to confirm that
perpetrator had returned

Law
Enforcement
Response

Police arrive on scene
Police enter the building
Police begin negotiations with
perpetrator

Incident
Conclusion

Casualties

9:46 PM

Perpetrator surrenders to police.
Found lying in fetal position on
the floor.
2 dead on-scene
1 non-fatally injured
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Security guard
responded
affirmatively but
refused to provide
any more
information and
hung up the call

5.1.3 Case # 324
The perpetrator was a 20-year-old male. He lived with his mother in her home. He had a
psychiatric diagnosis of autism spectrum disorder. He had never held a job and did not attend
college after graduating high school. He displayed typical ASD tendencies, including avoiding
social interaction, engaging in repetitive patterns, social and general anxiety, and sensitivity to
noises and light. He had blacked out the windows of his bedroom. In the months before his
crime, he stopped communicating verbally with his mother and only interacted with her over
email. On the morning of his crime, he fatally shot his mother while she was sleeping.
Training. The perpetrator grew up handling firearms. He went shooting with his father as
a child and took an NRA gun safety course with his mother. He visited a local shooting range
often with his mother. His mother additionally bought him his own guns.
Surveillance. One day before the shooting, the perpetrator likely drove his car past the
targeted venue. This assumption is based on GPS data showing the perpetrator’s car driving into
town and passing by the targeted school. He was the only person at home during that time since
his mother was out of state and no one else resided in the home. Aside from that, the perpetrator
briefly attended the targeted school during his childhood. The school was familiar to him, but he
had not been inside for over a decade.
General leakage. The perpetrator was active on Internet discussion forums. The most
known communication from him is from a mass shooting discussion board. He posted and
conversed with other users at least one year before the shooting. His posts are widely considered
leakage. He talked about mass shootings and mass killers, especially the Columbine High School
shooters. He also shared his disgust for humanity and society, technology, and civilization. He
wrote one post about waiting for the mass shooter who would use a semi-automatic rifle instead
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of a handgun. Overall, given his eventual crime his obsession and fascination with mass shooters
and guns constitutes leakage of at least a concerning preoccupation with violence and murder.
None of his communication online was ever reported to authorities, or considered to be
threatening or concerning by other forum users.
Proximal leakage. No proximal leakage is known. The perpetrator ceased engaging in
online discussion forums approximately one year before the mass shooting. He had little contact
with anyone except for his mother. He did not leave his house and rarely left his bedroom. He
and his mother communicated via email because he did not like verbal contact. He did not
interact or communicate with his brother or his father, both of whom lived in different states.
Proximal expressed intent. No proximal expressed intent is known. The person in closest
contact to the perpetrator was his mother. She returned from a trip the evening before the
shooting. The perpetrator murdered her the next morning as she slept.
Criminal History. No criminal history
Military History. No military history. The perpetrator had materials and documents
pertaining to the military, including Army Rangers, on his computer and in his web searches.
Other facilitating. The perpetrator had no facilitating conditions other than his
familiarity with target shooting and handling firearms. He did play first-person shooter video
games, but this does not constitute a true facilitating condition that might have enabled his crime.
He had studied mass murderers and mass shooters extensively, conducting extra-curricular
research on mass shooters, including the Columbine High School shooters. He had substantial
knowledge of how these events unfolded. It is unclear whether this knowledge might have
facilitated his action at the crime scene.
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Gun Acquisition. The guns used in the mass shooting were owned by the perpetrator’s
mother. She had a gun safe in the house, but the perpetrator was allowed to handle and use the
guns. All guns were legally purchased. The perpetrator’s mother had a pistol permit.
Motivation. Notable discoveries from the perpetrator’s home included articles about
school shootings, especially those that targeted young or elementary-aged school children. He
had a spreadsheet detailing several decades worth of mass shootings. He also had videos and
images on his computer depicting (1) suicide by gunshot, (2) the shooter holding a handgun to
his head, (3) the shooter holding a rifle to his head, (4) the shooter posing with guns, (5) dead
bodies, and (6) a dramatization of children being shot. He had a lot of Columbine paraphernalia
and was a member of a Columbine role-playing video game chat forum. Finally, he had materials
on his computer that defended pedophilia as a normative sexual orientation. There was no
evidence of child pornography on his computer. He was known within online chat forums as
someone who initiated discussions about pedophilia, displayed a disregard for societal norms
like marriage, and had an encyclopedic knowledge of mass shootings and mass murder.
There is no accepted explanation for his crime. The evidence described above provides only
possible insight into his motivations. The perpetrator left no legacy tokens or suicide notes. He
did not make efforts to publicize his crime before or after he committed it. Based on the images
on his computer of suicide death, he was likely suicidal. His online posts revealed that he found
society disgusting and believed that indoctrinating children into society was akin to raping
children.
Access. The perpetrator did not have insider access. He had no legitimate connection to
the school, students, or staff. He was not buzzed in.
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Security. The school had a locked and buzzer-controlled entrance. To enter, visitors
needed to be buzzed in. There was a call box located next to the front door with a video camera
that showed live events on monitoring stations in the main office. Visitors requesting entry were
assessed by the school secretaries and allowed inside by pressing a button on the security
monitors that unlocked the electric locking mechanism on the doors. The entrance was secured
by two sets of fully locked doors and a vestibule in between them. The school did not have staff
security guards employed. There was not a gate surrounding and enclosing the school. At the
time of the shooting, both sets of doors to the school were locked.
Legitimacy of entry. The perpetrator did not have a legitimate reason to enter the school
(i.e., as the parent of a child). He did not attempt to obtain legitimate entry through deception.
Entrance. The perpetrator forced entry using his gun to break the glass near the entrance.
Some news media reported that the perpetrator was allowed inside or shot through the front door.
Neither of these statements are correct. The perpetrator was not permitted entry. To obtain access
to the school, he shot out the lobby window directly next to the front door (Figure 18). As
depicted in Figure 18, the perpetrator shot through the window rather than the glass panels of the
doors. He expended between eight (8) and 24 bullets forcing entry.
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Figure 18. Case 324 Forced entry

Weapon concealment. The perpetrator did not conceal his firearm.
Weapon loading. The perpetrator entered with a loaded weapon.
Locate targets within space. The perpetrator entered an empty lobby. Class was in
session when the perpetrator forced entry at 9:35 AM and no students, parents, or staff were
present in the lobby.
At the sound of gunfire and breaking glass, the school principal, school psychologist, and
head teacher left a meeting in a conference room located in the hallway immediately to the left of
the lobby. They went to the lobby and discovered the perpetrator there. Simultaneously, another
staff member entered the farthest end of the eastern hallway.
Select initial targets. The perpetrator did not have to roam to select initial targets. He
selected the most convenient victims – the three staff members who came out to investigate the
noise and the fourth staff member down the eastern hallway.
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Speak. The perpetrator reportedly did not speak to the initial victims. He opened fire
immediately and shot the people in front of him. He appeared to be walking and breathing
normally.
Describe space. The targeted venue was an elementary school in a northeastern town.
The student body consisted of K-5 students, as well as some preschool classes. The school itself
was a single-story, 66,000 square foot building. The building was rectangular shaped.
Classrooms were located on the exterior-facing wall of the rectangle, as well as in the center of
the rectangle. There were four connecting hallways. Figure 19 is a floor plan for the school.

Figure 19. Case 324 Floor plan

The red dashes indicate the perpetrator’s pathway in the space. He entered through the front
door, walked into the main office, and then turned down the east-facing hallway.
Figure 20 represents the space where the shooting occurred. Red-shaded areas are spaces
where (1) gunfire occurred and (2) victims were wounded or killed. Orange-shaded areas are
space where the perpetrator walked or roamed, and but did not shoot anyone.
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•

2 people died and 1 person
was injured in Space 1

•

No one was injured or killed
in Space 2 (orange).

•

7 people were killed in
Space 3. 2 people
successfully hid and 9
people successfully ran out
and escaped.

•

17 people were killed in
Space 4. 1 person
successfully hid.

•

Shooter returned and
committed suicide in Space
3.

Figure 20. Case 324 Areas of shooting

Design endangerment or Situational Crime Prevention Errors
The presence of glass windows next to the front doors of the school constitute design
endangerment. The school’s advanced buzzer entry system was undermined by the vulnerability
of the breakable windows, especially in the presence of a very motivated offender. Otherwise,
SCP implementation occurred appropriately. The school practiced and implemented an active
shooter procedure immediately. Staff members were successfully able to lock their doors and
barricade themselves and children inside safe spaces in the classrooms.
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Roaming and hunting. The perpetrator exhibited limited roaming and hunting behavior.
He walked from the entrance into the lobby, briefly searched the main office, and then went
down the nearest hallway. Several staff members were sheltering underneath furniture and
behind closed doors in the main office, but the perpetrator did not seek them out. He proceeded
halfway down the hallway, bypassing the first classroom door. This door was partially covered
with black paper from the last active shooter lockdown drill. The perpetrator entered the next
classroom, shot several victims, and then left. He proceeded to the next immediate classroom and
repeated himself.
Sniper. The perpetrator did not act as a sniper. All victims were in the same physical
space and close proximity to him.
Reloading. The perpetrator reloaded repeatedly. He frequently discharged half-emptied
magazines to replace them with fully loaded magazines. This type of behavior is common in
video games, especially first-person shooter video games, where the player expels and reloads,
usually upon entering a new space or immediately after firing, to maintain a full magazine at all
times. It is unclear whether this perpetrator was mimicking video game behavior, but he was an
extensive gamer and had likely practiced this reloading virtually.
Aiming and shooting. The perpetrator did not fire indiscriminately. There are limited
witness statements regarding his behaviors, but those few statements report that he aimed at each
person he shot. In the first targeted classroom, # 10, he shot the teachers as soon as he entered.
He may have told the children to line up against the wall of the classroom. He may also have
verbally engaged with them, although this is not confirmed. Most children in this classroom ran
away instead of hiding. They described the perpetrator as having pointed the gun at each person
he shot.
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Costume. The perpetrator was wearing a costume. He dressed in a green pocket vest,
black shirt, black cargo pants and shoes, and black fingerless gloves. He carried three guns and a
camouflage drop holster on his leg. He was also wearing a black hat, sunglasses, and earplugs.
Initial response. Evidence indicates that the crisis response was immediate and urgent.
Staff members recognized what they were hearing as gunfire.
Disbelief. Despite the rapid lockdown response, witnesses nevertheless expressed
disbelief that they were actually hearing gunshots. Explanations for the noises included: someone
hitting a tin door, the janitor dropping a tool box, the janitor dropping a stack of metal folding
chairs, the furnace having an issue, a hammer banging on metal, a metal door frame falling, the
roof caving in, and metal trays falling.
Run, hide, fight. People who were caught in the mass shooting engaged in hiding and
running. Hiding was the primary response. One adult victim successfully ran into a conference
room after being wounded in the lobby and hid with other staff members. Nine children ran out
of the classroom after being confronted by the shooter. These children then ran out of the school
and down the street, where they were eventually picked up by a parent driving by. No other
people attempted to run. The main focus of the response was denial of intrusion, which was
achieved through locking doors, shutting lights, barricading doors, and hiding in closets or
bathrooms.
Quality of hiding places. The quality of hiding places varied. Notably, each classroom
door could lock, but they needed to be externally locked, meaning that a teacher had to open the
door, walk into the hallway, and turn the lock outside the door. However, a locked door provided
good cover. Figure 21 depicts a typical classroom door. Other than a small circular window, the
classroom doors were solid wood.
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Figure 21. Case 324 Classroom door

Inside of each classroom was a single bathroom measuring approximately 4 feet 7 inches by 3
feet 6 inches, and a small closet. The doors to these interior rooms were solid wood and did not
have windows. Many teachers were able to hide their students in one of these interior spaces.
Defensive action. No defensive action was taken.
Obstructive action. No obstructive action was taken. The three adults who ran into the
lobby at the sound of gunfire likely intended to obstruct the shooter or defend against him. They
were unable to defend against a semi-automatic rifle.
Warning or alert. An official warning was delivered inadvertently through the schoolwide intercom system. After the initial shooting in the lobby, a wounded survivor sheltered in a
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conference room while the perpetrator went into the main office. The other occupants in that
room called 9-1-1 from the school telephone. In the process of dialing, someone dialed either #0
or #1, thus opening up the school-wide intercom system. Teachers reported hearing the sound of
gunshots and screaming over the intercom. Even though an official lockdown had not been
called, staff members reacted to the disturbing sounds from the intercom and the gunshots they
themselves could hear by locking and barricading doors, hiding children in storage closets or
bathrooms, shutting the lights, and blocking the windows in the doors.
An informal alert was further delivered by the school janitor who heard the shooting and
ran to the lobby. After seeing bullet holes and smelling gunpowder, he called 9-1-1 and relayed a
warning to other staff members, remained on the line with 9-1-1 operators, and assisted with
locking doors from the outside.
Type and number of firearms
(1) Bushmaster Model XM15-E2S 5.56 mm semi-automatic rifle
(2) Glock 20 10 mm semi-automatic handgun
(3) Sig Sauer P226 9 mm semi-automatic handgun
The perpetrator primarily used the Bushmaster semi-automatic rifle on victims. He fired the
Glock 20 to commit suicide. The Sig Sauer was not fired in the school.
Number of bullets available. The perpetrator was wearing a tactical vest and had 253
spare live rounds on his person. At the time of his suicide, he had approximately four (4) 20round 10 mm magazines, five (5) 30 round 5.56 mm magazines, five (5) 15 round 10 mm
magazines. He had additional loose rounds in his pockets. Each gun was loaded with a full or
nearly full magazine as well.
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The perpetrator expelled up to 24 5.56 mm rounds and one 10 mm round in the lobby and
hallway. He fired 49 5.56 mm rounds and one (1) 10 mm round in room 10. He expended 80
5.56 mm rounds in classroom 8.
Magazine capacity
(1) Bushmaster Model XM15-E2S 5.56 mm semi-automatic rifle – 30 rounds
(2) Glock 20 10 mm semi-automatic handgun – 15 rounds
(3) Sig Sauer P226 9 mm semi-automatic handgun – 20 rounds
Firearm malfunction. The Glock 20 jammed. Nevertheless, this was the firearm that the
shooter used to commit suicide. All other weapons were loaded and functional.
Security response. The school did not have in-house security.
Police response. The first 9-1-1 call was made at 9:35:39 AM and the first police officer
arrived at 9:39:00, less than 4 minutes later. Police entered the school at 9:44:47 AM. Twentyfour people were dead at the scene. Two children were fatally wounded. These children were
removed from the scene by responding police officers and given emergency medical attention,
but both died from their injuries. Two people were injured, both of them staff members. The
remaining 76 staff members and 469 children (approx.) were not physically harmed.
Police error. No police error occurred. Police entered the building 5 minutes after
arriving and four minutes after the perpetrator committed suicide.
Summary of situational control and failures. This mass shooting occurred despite the
situational controls in place at the school. The doors to the school were locked, as per usual.
Entry was gained by breaking the glass windows next to the doors – an easy task with a semiautomatic weapon and a lot of ammunition. The buzzer system was implemented to control
unlawful entry, but in the presence of an armed and motivated offender, the glass windows
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surrounding the doors rendered the access control system useless, constituting a design failure.
The perpetrator had prepared for a forced entry: he had enough spare ammunition that he could
fire at the entrance until the glass broke down without running out of ammunition. He aimed for
the larger surface area window next to the door instead of the door panels. The restricted-entry
safeguards – locked doors and buzzer-control entrance – were insufficient for this level of force.
Upon gaining entry, the perpetrator was confronted quickly by place managers with little
time to comprehend and react. Nevertheless, these managers were able to call 9-1-1 and alert the
school about the danger, although it is not entirely clear how intentional the warning was. Staff
and teachers followed the active shooter training and procedures they had learned, closing doors,
shutting off the lights, and staying quiet.
The perpetrator walked down a single hallway in the 66,000 square-foot school. He
bypassed the first classroom in the hallway. It is impossible to know why, although it may be
related to the fact that this classroom’s teacher had never removed the black construction paper
covering the classroom window after the last lockdown drill. The perpetrator entered the next
classroom he reached, which was # 10. The door to this classroom was closed to the hallway, but
it was unlocked. When the perpetrator entered the teacher was directing children to the back of
the classroom, likely to hide them in the bathroom or closet. There is some uncertainty
surrounding why the classroom door was not locked. It may simply be that the teacher did not
have time to approach and lock the door, and chose to hide the children first. A witness told FBI
investigators that they had seen the teacher close the door at the initial gunfire. However, the
doors did not automatically lock, and teachers had to step into the hallway and manually lock the
handle from the outside. This represents another design failure. This shooting happened very
quickly, and staff in the targeted hallway had little time to react. The teachers in the two targeted
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classrooms focused on hiding the children, but in the absence of denial of entry to the classroom,
this escape strategy proved to be harmful. Two children hid in the bathroom of room 10. They
were not injured. Nine children ran out of the room, at least one taking the opportunity to run
when the perpetrator paused to reload.
Room 8 was targeted next. This classroom door was also closed and unlocked. When the
perpetrator entered the teacher was in the process of hiding the students in the bathroom; the
bathroom door was still open and the majority of the 16 students were packed into the small
bathroom. 15 were fatally shot while trapped. The 16th student survived underneath the others.
After killing 17 people in room 8, the perpetrator returned to room 10 and committed
suicide. He had over 250 remaining live rounds and three functioning guns.
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Table 35. Crime Script Analysis: Case # 324
Script Action
Planning,
Preparation,
and Preoperational
Behavior

Time

Crime Scene Behavior

Situational Control

Leakage:
- Participated in online
mass shooter discussion
forums
- Talked about propedophilia views, disgust
for humanity, society,
and technology
- Displayed obsession
with mass shooters
Training/Surveillance:
Perpetrator likely drove
his car past the targeted
venue the day before the
shooting
Criminal History: None

Public
preoccupation
with violence,
guns, and mass
murder, posted on
the Internet

Mechanism of
SCP failure
None of his
communication
online was ever
reported to
authorities or
considered to be
threatening or
concerning by
other forum
users.

Military History: None
Gun Facilitation:
Grew up handling guns,
Took NRA gun safety
courses
Frequently went to
shooting range with his
mother

Targeted
Space
Entry and
Access

Had documented
mental health
diagnoses and
concerning
psychiatric
symptoms
including
hallucinations

None of his
mental health
diagnoses meet
the threshold for
prohibiting gun
possession; his
more
concerning
symptoms of
social
withdrawal and
severe isolation
and
hallucinations
were not known
to mental health
professionals.
He only
discussed these
in private.

Locked and
buzzer-controlled
entrance

Perpetrator shot
out the windows
next to the door
and walked into

Elementary school
Single-story, 66,000
square foot building
Perpetrator was not an
insider
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Mechanism of
SCP success
N/A

Perpetrator did not have
permission to enter

Initiation and
Actualization

9:35:00
AM

Perpetrator shot out
windows to lobby and
walked inside
Perpetrator opened fire
on responding adult
teachers and staff

Call-box with live
video surveillance
monitoring entry
and exit
Two sets of fully
locked doors
Several adults
heard the gunfire
and immediately
went to the lobby

the lobby
through the
windows

Responding
staff were
unarmed and all
were shot

One of the
responding adults
survived and hid
in a nearby
conference room

Staff
confronted
perpetrator as
soon as he
entered
Staff called 91-1 and
activated the
schoolwide
intercom
Delivered early
warning to
entire school
and alerted
police within a
few minutes

9:35:39
AM
Perpetrator walked into
the school main office
Perpetrator walked down
the nearest hallway

Perpetrator passed by the
first classroom in the
hallway

Perpetrator entered the
next classroom
- 7 people were killed
- 2 people hid
- 9 people ran away
and escaped outside
Perpetrator left and
walked into the next
classroom
- 17 people were
killed

Staff called 9-1-1
and activated the
schoolwide
intercom
Staff members in
the office
successfully hid
Teachers had been
alerted to gunfire
and were in the
process of locking
their doors
This classroom's
teacher had not
removed black
paper from the
window after the
last active shooter
drill
This classroom
door was closed
and unlocked and
the teacher was
attempting to hide
students in a
bathroom
This classroom
door was closed
and unlocked and
the teacher was
attempting to hide
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Perpetrator did
not attempt to
enter this
classroom

Doors had to be
locked from the
outside

Doors had to be
locked from the
outside

-

1 person hid

students in a
bathroom

All 16 students
were either inside
the bathroom or in
the process of
entering the
bathroom
9:40:03
AM
Victim and
Witness
Responses

Perpetrator returned to
the previous classroom
and committed suicide
Teachers and students
responded according to
active shooter training

Some staff members
confronted the
perpetrator upon his
entry
In first targeted
classroom, those who
were able to run escaped
In second targeted
classroom, all students
were hiding or in the
process of hiding
A janitor delivered an
informal warning
throughout the school
Law
Enforcement
Response

Incident
Conclusion
Casualties

9:39:00
AM
9:44:47
AM

First police officer
arrived on scene
Police entered the school

The students
were trapped in
the hiding
place; 15/16
were fatally
shot

Locked doors,
turned out lights,
stayed quiet, hid
inside bathrooms
and closets
Immediate
response from
guardians

Early warning
and alert
delivered for the
entire school

Lockdown may
have
contributed to
perpetrator not
entering any
other
classrooms
Guardians and
place managers
were unarmed
Perpetrator did
not pursue

Students were
trapped in the
bathroom
Teachers and
students in farther
areas were alerted
to the real threat

Entire school
remained on
lockdown until
police cleared
building

Immediate first
response

Despite rapid
response, all
but four
victims were
dead on-scene.

Perpetrator committed
suicide
24 on-scene deaths
2 fatal injuries
2 non-fatal injuries
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5.1.4 Case # 432
The perpetrator was a 19 year old White male. He had an extensive history of disciplinary
problems and mental health services from a young age, although he did not have a diagnosed
mental illness. He had 21 contacts with the local sheriff’s office, including investigations after he
posted threatening messages on Instagram. He had a known and public fascination with firearms,
and frequently posted pictures of himself holding guns, military paraphernalia, and hunting
pictures of dead animals. According to investigators, between ages 3 and 19 he exhibited at least
69 distinct instances of threatening someone, engaging in violence, talking about guns and
weapons, or displaying other concerning behaviors. Despite this, he was never formally charged
with a crime. He had a known history of anti-Semitism and hate speech, including hatred
towards homosexuals, Black people, and Jewish people. He drew swastikas, expressed interest in
Nazism and the KKK, and used the phrase White Power. He was employed at a local department
store at the time of the shooting and enrolled in adult education classes. Four months before the
shooting, the perpetrator’s adoptive mother died and he moved in with a family friend.
Training. The perpetrator likely used his firearms prior to the shooting. There are no
reports that he frequented a shooting range, but he had access to 7 firearms and he somewhat
regularly killed animals, as evidenced by photographs on his computer and cell phone that
depicted him holding guns over dead animals.
Surveillance. The perpetrator investigated the targeted location by accessing the school
website and taking a picture of the class schedule. This screenshot was found on his computer.
He also conducted web searches to prepare for the police response, such as “how long does it
take for a cop to show up at a school shooting”.
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Leakage. There was substantial and clear verbal, written, and online leakage leading up
to this event. Much leakage was reported; some was not. In many cases, varying levels of law
enforcement were made aware of the perpetrator’s glaring warning signs. The responses of
authorities, or lack thereof, is covered in greater detail in Situational Control and Failures.
General leakage. The perpetrator engaged in frequent and significant general leakage. He
often posted images of semi-automatic “assault rifles” on social media. He had a well known
history of killing and torturing small animals, which he showed to other students or posted on
social media. His fascination with the military and guns was also well documents by students and
his adoptive family. He made several direct statements about shooting up a school, particularly
the school he eventually targeted. At his place of work, he told a co-worker’s mother that he
could shoot up the targeted school and the co-worker as well. This was not reported. Another
time, he told a student that he wanted to shoot up the school, and when confronted, passed the
statement off as a joke. Other leakage – which was reported to and dismissed by school
administrators – included looking up guns on school computers, telling students he had shotguns,
mimicking shooting birds at school, bringing knives and bullets to school, posting pictures of
guns on Instagram, and saying that he enjoyed seeing others in pain.
Proximal leakage. The perpetrator made several posts on Instagram with direct leakage
or threats of violence, but the timeline of these posts is not detailed in the official report. The
content of these posts and comments included the following statements:
•

“I wanna fucking kill people”

•

“I wish to kill as many as I can”

•

“I whanna (sic) shoot people with my AR-15”

•

“I wanna die Fighting killing shit ton of people”
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•

“I am going to kill law enforcement one day they go after the good people”

These posts were made either as captions or comments on Instagram, and therefore were publicly
visible.
Proximal expressed intent. In late September 2017, approximately 5 months before the
shooting, the perpetrator posted a comment on YouTube saying “I’m going to be the next school
shooter”. He posted the comment using his own name.
Criminal History. The perpetrator did not have any criminal history. He did have an
extensive history of police contact due to violent and threatening behavior towards his family
and neighbors, but nothing ever progressed to charges.
Military History. The perpetrator did not have any military history. He was fascinated
with the military, often posting pictures of himself dressed in combat clothes, including a gas
mask.
Other facilitating. The perpetrator owned several firearms. It is evident that he used
them, because he took pictures of himself hunting with dead animals and guns in the frame.
Gun Acquisition. The perpetrator was issued an identification card to purchase firearms
in September 2016. He purchased the rifle used in the shooting legally in February 2017, a year
before the shooting. In addition, he purchased seven other firearms between receiving his
identification card and committing the shooting.
Motivation. The perpetrator’s primary motivation appears to be a desire to be a school
shooter. He repeatedly expressed his interest in killing people, often using explicit language. His
internet history featured many searches related to previous mass shootings, including those at
Columbine High School, Virginia Tech, the Pulse Nightclub, Red Lake Senior High School, and
Marshal County High School. He watched media and listened to music that glorified school
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shooters and mass murder. In a video saved to his cell phone, he stated that he was going to be
the next school shooter of 2018 and stated his goal of killing at least 20 people. He displayed
clear fame-seeking motivation when he stated “it’s going to be a big event. And when you see
me on the news, you’ll all know who I am.”
Access. The perpetrator did not have access to the targeted location. He was a former
student, but was not currently enrolled in the school. The building he targeted was supposed to
have locked entrances, however, the doors had been unlocked in advance of student dismissal. It
is unclear whether the perpetrator knew about this vulnerability, but he was a former student and
may have recalled that adherence to the locked gate protocol was low.
Security. The gate through which the perpetrator entered was also unlocked and
unstaffed by any security personnel. The school employed campus monitors and School
Resource Officers. It was surrounded by a six-foot-tall chain link perimeter fence with pedestrian
gates that were supposed to be staffed/locked until the moment of student dismissal, but were
unlocked earlier to facilitate dismissal. Campus monitors and SROs had radios for
communication, Code Red alerts, and there were dozens of security cameras in the targeted
building. Every classroom had a landline telephone and a separate connection to a schoolwide
public address system that provided two-way communication.
Legitimacy of entry. The perpetrator’s entrance was illegitimate due to him not being a
current student at the school.
Entrance. The perpetrator walked onto school property unobstructed. He was able to
bypass a security gate because it was unlocked. He did not have to force entry. He was able to
walk from the gate to the targeted building un-accosted, despite being observed by a campus
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monitor who recognized him as a troubled former student. He was able to walk into the targeted
building because all doors to the building were unlocked.
Weapon concealment. The firearm was concealed in a large duffel bag approximately 3feet in length. The perpetrator used this bag to transport the firearm across campus and into the
targeted building. Once inside, he removed and loaded the firearm.
Weapon loading. The firearm was unloaded, and therefore the perpetrator had to pause
and load the weapon in the stairway. He was observed doing this; the witness was a young
student, who ran away when instructed to by the perpetrator. Had a teacher or campus monitor
witnessed this, the perpetrator may have been delayed or obstructed.
Locate targets within space. The perpetrator selected one particular building out of
several options, as the location was a multi-building campus. He did not target any other
buildings before or after the shooting. Once inside the targeted building, his selection of targets
appeared to be entirely random and based on convenience.
Prepare to fire. Upon entering the targeted building, the perpetrator paused in a stairway
lobby, where he removed and loaded his firearm.
Select initial targets. The perpetrator immediately encountered a potential target while
he was loading the gun in the stair lobby. A student walked into the space and observed the
perpetrator holding and loading the gun. The perpetrator informed this student that something
bad was about to happen and suggested that the student run. Rather than shoot this student, he
directed him to safety. He then walked into the first-floor hallway and selected first targets: the
four students who were standing or sitting at the other end of the hallway.

191

Speak. Other than his preliminary dialogue with the student in the stairway, the
perpetrator did not speak to any victims. He was allegedly overheard by sheltering students on
the second floor speaking to himself and saying something along the lines of “no one is here”.
Describe space. The targeted location was public senior high school in a mid-sized
southeastern city. The campus of the school contained 14 separate buildings and included 45
acres of land. The targeted building was a three-story, 30-classroom building with a capacity of
900 students and 30 teachers. The building had two entrance/exit doors on the east and west
sides, which were unlocked.
Figure 22 presents the floor plan for the targeted building. Areas shaded are spaces where
victims were shot. The red
arrow depicts the shooter’s
movement through space. At the
time of the shooting, all
classroom doors in the targeted
building were locked. The
shooter did not enter any
classroom. Instead, he shot
through the classroom doors and
8-inch windows in the doors.
• 4 people were killed and 1
person was injured in Space 1
• 3 people were killed and 5
Figure 22. Case 432 Floor plan

people were injured in Space 2
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•

2 people were killed and 4 people were injured in Space 3

•

1 person was killed and 3 people were injured in Space 4

•

1 person was killed in Space 5

•

0 people were killed or injured in Space 6

•

6 people were killed and 4 people were injured in Space 7
Design endangerment or Situational Crime Prevention Errors. There are several

examples of design endangerment that likely contributed to the severity of the incident. First,
bathrooms on the 1st and 3rd floors were routinely locked due to alleged vaping. Students from all
three floors had to travel to the second floor to use the bathrooms. During the shooting, students
caught in the hallways on the 1st and 3rd floors were not
able to get into the bathrooms because of the locked doors.
They instead were forced to shelter in alcoves, which

Figure 23. Case 432 Door handles

provided no cover. In at least two instances, students
sheltering in the alcoves were approached and killed at close range by the perpetrator. These
casualties were potentially avoidable.
Secondly, classroom doors could only be locked from outside the classroom. Teachers
therefore had to open the door and leave the safety of the classroom to perform a lockdown.
Figure 23 displays the interior and exterior door handles. This created a significant hazard on the
3rd floor, when dozens of students and teachers were locked out of classrooms. Because
bathrooms were locked, they were also unable to seek shelter in bathrooms. Again, this design
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endangerment resulted in 10 casualties – 6 deaths and 4 injuries – that were potentially
avoidable.

Third, several targeted
classrooms did not have
safe spaces designated. A
safe space is an area of a
room that is protected
a

because it is out of line of

b

sight of the door. As shown
in Figures 24a-c, in the
three classrooms targeted
on the 1st floor, the safest
space – the wall adjacent to
the door, was occupied by
furniture that limited the

c

amount of space for
students to hide. Survivors
in these classrooms
described the rooms as
having “safe” and “far”
hiding places. Students who
could not fit in the safe

Figure 24. Case 432 Safe vs. far spaces

194

space chose the far space – the area that was farthest from the door – but that space was within
line of site of the door. Red circles represent fatalities, yellow circles represent injuries, and
black circles represent survivors. In diagram 3a, the initial casualties were students sitting at their
desks who were taken by surprise. The additional 4 casualties were students attempting to shelter
under a table in the “far” corner of the room. As the diagram shows, the safe space was quickly
overpopulated by sheltering students who struggled to fit among the furniture.
Diagram 3b depicts this same problem in a different classroom. Students were forced to
make a split-second decision about shelter, and many were forced into an area that was farther
from the door but in the shooter’s line of sight. All of the victims in the classroom depicted in 3b
were sheltering when they were shot.
Finally, diagram 3c emphasizes the difficulty of hiding when the safe area was largely
filled with furniture. While all students sought the safe area of the classroom, some students were
unable to fit in the area out of line of site because of the furniture. As with 3b, all injured and
killed students in 3c were sheltering when they were shot.
Roaming and hunting. The perpetrator demonstrated a wide range of predatory
behavior. He roamed across three floors, searching each for victims. Survivors from the second
floor of the building, who were sheltering out of sight, allegedly heard the perpetrator speaking
to himself and saying, “no one is here” when he could not locate victims on the second floor.
Surveillance footage of the perpetrator shows him pausing and surveilling his surrounding as he
moved from space to space, searching for victims.
Sniper. The perpetrator attempted to act as a sniper. He tried to break the window glass
in a third floor conference room so that he could shoot at survivors fleeing the school. However,
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he was obstructed and deterred by the storm proof glass, which had been reinforced to withstand
hurricanes.
Reloading. The perpetrator reloaded five (5) times during the course of the 6 minute and
4 second shooting.
Aiming and shooting. The perpetrator both fired indiscriminately and aimed at victims.
When shooting into classrooms and into large groups of people, the perpetrator fired somewhat
indiscriminately, shooting into the crowd or the room without specifically taking aim. However,
he also approached wounded victims and victims who were attempting to hide in alcoves or
behind walls and aimed and shot them at close range.
Costume. The perpetrator was wearing a baseball hat and tactical (not ballistic) vest. He
was also dressed in a tee-shirt with the school colors and emblem of the targeted school. This
was likely an attempt to fit in with other students, both for the purpose of gaining access to the
school and escaping after completing the shooting. He brought with him a camouflage shirt and
ski-mask, but did not put either of them on.
Initial response. There was a great deal of confusion, both in terms of the responses of
individuals in the targeted building and the responses of adults and staff in the security services
and administration. Most notably, students on the third floor responded to a fire drill instead of
an active shooter drill and began to leave their classrooms while the perpetrator was
approaching. A code red (active shooter) warning was not issued until the majority of the
shooting had ended. The lack of an official warning contributed significantly to the confusion, as
students were not aware that they had to shelter in place and instead responded to the fire alarm.
Disbelief. There is evidence that students who were farther away when the shooting
started (i.e., on the third floor) did not assess the situation as dangerous. Videos taken by students
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on the third floor show them appearing nervous but making jokes under the assumption that the
noises they were hearing were not gunshots. Students on the first and second floors had treated
the situation as a lockdown, likely because on the first floor they were directly confronted with
wounded students and gunshots. However, when the fire alarm was activated, students on the
third floor treated it as an evacuation signal and began to leave classrooms.
Run, hide, fight. Most everyone who could hide attempted to locate shelter. No
defensive action was taken. Instead, students on the first and second floors behaved in a manner
consistent with a lockdown drill, hiding in classrooms and underneath furniture. While some
students on the third floor were able to return and hide in locked classrooms, others were caught
in the hallway without any place to hide because the bathrooms were locked or they had been
locked out of classrooms. Most of these students and teachers attempted to hide in alcoves until
they felt it was safe to run.
Quality of hiding. The quality of hiding varied dramatically. In classrooms, some
students were able to shelter in safe areas that remained out of the perpetrator’s sight. Because of
classroom design endangerment, other students were not able to hide in safe areas. In the
hallways, students had virtually no place to hide. Bathrooms were locked on two out of three
floors. Each classroom had a small, indented alcove by the classroom door, which provided very
little cover. Some victims attempted to hide in these alcoves, and were subsequently found and
shot as the perpetrator roamed through the hallways. However, all students on the second floor
were able to hide out of sight by turning off the lights and gathering in a space in the classroom
with restricted line of sight for the perpetrator.
Defensive action. No defensive action was taken. This is not surprising. Active shooter
policy in schools is focused on protecting students through shelter-in-place protocols. Further,
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the shooter was carrying a large rifle and wearing a tactical/military vest. Some survivors
reportedly thought that he was also wearing a gas mask. The perpetrator was an intimidating and
frightening figure.
Obstructive action. No obstructive action was taken.
Warning or alert. A code red was issued by a campus monitor several minutes after the
incident began. By the time the code was issued, the perpetrator had shot 19 people. He was
moving through Space 7 and in the process of firing upon the students and teachers who had
responded to the fire alarm by evacuating. This warning had no protective impact for anyone in
the targeted building.
Type and number of firearms
(1) Smith & Wesson model MP-15 semi-automatic rifle
Number of bullets available. 136 rounds fired during the shooting and eight (8)
additional 30 and 40-round magazines (180 live rounds) recovered from the scene.
Magazine capacity
30-round magazine
40-round magazine
Firearm malfunction. The perpetrator appeared to experience firearm malfunction at the
very beginning of the shooting. Upon exiting the stairwell where he removed and loaded his
firearm, he attempted to fire but the rifle did not work. He is seen on surveillance footage
lowering the rifle and inspecting it.
Security response. The school employed campus monitors and one (1) school resources
officer (SRO). Campus monitors patrolled the campus using golf carts and were in
communication with each other and SROs via radio transmission. One campus monitor
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witnessed the shooter walking onto campus property and recognized him as a troubled former
student. This monitor followed the perpetrator until he entered the targeted building and reported
him to other campus monitors as suspicious. Instead of pursuing the perpetrator, the campus
monitor radioed and remained stationary while the perpetrator went into the targeted building.
He then heard suspicious noises that he described as firecrackers and fled the area. He did not
issue a code red, despite noticing the perpetrator carrying a large rifle bag, seeing a student sprint
out of the building shortly after, and hearing firecracker-like sounds.
Other campus monitors used their keys to open locked doors and hide inside until the
shooting was over, rather than attempt to direct or help students. Despite directly hearing
gunshots or being warned that a gunman was in the building, several campus monitors chose not
to issue a Code Red alert. The SRO also did not issue a code red. The first alert occurred 3
minutes into the shooting, when a campus monitor discovered a deceased colleague in the
targeted building and heard gunshots.
Two campus monitors did enter the targeted building to investigate and/or help resolve
the situation. Both of these monitors were shot and killed by the perpetrator.
The SRO was the only armed person on campus. He approached the building with a
campus monitor, but did not enter or attempt to enter. Instead, he fled for his own safety and
remained in hiding until police arrived.
Police response. Responding police officers arrived on scene within five minutes of the
first shots fired. However, officers did not enter the targeted building for another four minutes.
This was partially because they had been misinformed by the SRO to avoid the immediate
outside areas around the targeted building because of a sniper.
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Police error. Although not as grievous as the internal security errors by the security staff
at the school, the police committed some errors. Officers did not attempt to enter the scene for
approximately four minutes after arriving. This may be because they received nonfactual
information from the SRO, who reported the presence of a sniper. Officers erroneously believed
that the perpetrator was still present in the building after reviewing delayed footage from school
security cameras. Therefore, police entered with the intent of clearing an active shooter, rather
than evacuating casualties. It took several minutes for school officials to alert responding police
that the camera feed was delayed and therefore not occurring in real time. Lastly, there were
transmission issues with police radios that delayed some communication among responding
officers and their superiors.
Summary of situational control and failures. Tragically, this incident was easily
preventable. Authorities at nearly every level were aware that the perpetrator had made threats to
commit a school shooting and had access to firearms, including school administrators, local
police, the county sheriff’s office, and the Federal Bureau of Investigation. There were multiple
instances of students, neighbors, and family friends reporting concerning or threatening behavior
to authorities, and in each case, the report was dismissed. Each is summed briefly below.
In 2016/2017, when the perpetrator was still attending the targeted school, a student who
watched a video about warning signs for potential shooters noted that the perpetrator displayed
all of the warning signs, and subsequently went to the assistant principal and/or principal and
reported his concerns. This student was cautioned against creating unnecessary fears and told
that the perpetrator did not have guns. The student’s mother then followed up with the principal
and reportedly was dismissed. Although the assistant principal and principal both adamantly
denied that these meetings occurred, police investigators determined that they appeared either
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absent-minded or intentionally deceptive, and determined that the student and mother’s
statements were highly credible. This indicates that school administrators – who were directly
responsible for place management and guardianship of the school – intentionally dismissed a
reported threat. This is a notable failure, especially since much research emphasizes the difficulty
that school administrators and teachers have in getting students to trust adults enough to report
troubling behavior. In this instance, this distrust was validated: a student reported his fears, and
was dismissed and scolded for unnecessary fear-mongering.
In February 2016, the perpetrator was reported to the local sheriff’s office after he posted
a picture of himself holding a gun on Instagram and captioned it: “I am going to get this gun
when I turn 18 and shoot up the school.” The officer who received the report did not file any
incident report; instead, he wrote “no threats noted and info forwarded to SRO…at school.”
In late September 2017, approximately 5 months before the shooting, the perpetrator posted a
comment on YouTube saying “I’m going to be the next school shooter”. He posted the comment
using his own name. This comment was reported to the FBI, which investigated but ultimately
determined that not enough information was available about the poster to warrant further action.
In November 2017, a friend of the perpetrator’s mother called the local sheriff’s office to
report that the perpetrator had weapons and wanted to kill people. She specifically stated that the
perpetrator “might be a Columbine in the making”. The officer who received the call did not file
an incident and noted that the perpetrator was “autistic”.
Later in November 2017, a caller to the local police department reported that the
perpetrator had threatened her and that he had recently purchased a gun from Dick’s Sporting
Goods. During the same call, the person noted that the perpetrator had a lot of ammunition and a
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history of pointing guns at people’s heads. An incident report was filed, but no further action was
taken.
In January 2018, a month before the shooting, the perpetrator was reported again to the
FBI, this time by a family friend. The friend referenced the perpetrator’s disturbing posts and
threats on Instagram and communicated her fears that he was going to commit a school shooting.
She spoke via phone call to the FBI tip line and described the perpetrator’s gun purchases, his
history of violence and killing animals, and his threats on social media. This tip was closed out
without investigation due to having “no lead value”.
Situational Crime Prevention Failure. The targeted school had the typical array of SCP
protocols recommended for senior high schools including surveillance cameras, fences, locked
doors, campus monitors, an armed school resource officer, Code Red alerts, and active shooter
drills. Unfortunately, almost all these protocols and safeguards failed. Gates and doors that were
supposed to be secured were left unlocked out of laziness or convenience. The single armed
school resource officer fled to a “place of personal safety” upon hearing gunshots, rather than
investigating or attempting to enter. A campus monitor saw the perpetrator enter the campus and
recognized him as a troubled former student. While he did call the SRO to report this, he did not
pursue the perpetrator into the targeted building and instead stopped and waited for several
seconds, describing himself as conflicted. He also observed the perpetrator carrying a large
duffel bag. Several other campus monitors chose to shelter alone behind locked doors, using their
own keys, rather than enter the building and direct students to safety. Surveillance camera feeds
were delayed, but responding police officers were not informed of this and therefore delayed
their rescue for several minutes. Most egregious was the response of the SRO. The campus
monitors, although trained in minor security roles, were teachers or administrators at the school
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and were unarmed; therefore, their decisions to hide instead of engage is at least partly
understandable. The SRO was an armed police officer with a responsibility to act as a police
officer in the event of a crisis event.
Environmental Design Failure. There was also significant internal design failure within
the targeted building that contributed to the lethality of the incident. Doors could only be locked
from the outside. This required teachers to leave their classrooms, endangering themselves, to
fulfill a lockdown. Two teachers were shot, one fatally, while holding their classroom doors open
for students. Bathrooms were also locked on two out of three floors. This was because students
had been observed smoking vape cigarettes in bathrooms. To address this, school administrators
locked the bathrooms, which contributed to loss of life: on the third floor, at least two students
approached the locked women’s and men’s restrooms but were unable to gain entry. These
students were forced to shelter in the alcoves, and both were hunted down and killed by the
perpetrator. Again, this case highlights unintended consequences of crime prevention, as
described by Grabosky (1996). The loss-of-life damage caused by the SCP technique of locking
bathroom entrances during a public mass shooting proved to be far greater than the damage that
would have been caused by students vaping in the bathrooms.
Further, only two out of 30 classrooms in the targeted building had marked “hard
corners” inside the room. A hard corner refers to an area of the room that is completely out of
sight of the door. The classrooms doors were metal, but they had 8-inch glass panes. In most of
the classrooms that were targeted on the first floor, the hard corners were taken up by the
teacher’s desk or other furniture, meaning that students were unable to hide in these spaces and
therefore had to shelter in sight of the windowpane.
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The internal structure of classrooms was also penetrable, constructed of drywall. This
meant that bullets were able to penetrate and travel through walls. Fortunately, the perpetrator
did not know this and he therefore did not intentionally try to shoot through the walls, focusing
on the windows instead. However, this is cited as a design flaw since it was specifically noted in
the after-action report on the incident, and it reasonably could have magnified the casualties
significantly had the perpetrator discovered this flaw.
The one instance of mitigation was the presence of storm-resistant glass on the third
floor. The perpetrator attempted several times to shoot through the glass, intending to act as a
sniper and shoot victims as they evacuated the school. He was unable to break the glass, and
subsequently abandoned his weapon and ended the mass shooting upon this failure.
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Table 36. Crime Script Analysis: Case # 432
Script Action
Planning,
Preparation,
and Preoperational
Behavior

Time

Crime Scene Behavior

Situational Control

Situational Failure

Leakage: Substantial,
including items
outlined in bins below

Friend of the
perpetrator’s mother
called the local
sheriff’s office to
report that the
perpetrator had
weapon and wanted to
kill people
- Specifically stated
that the
perpetrator “might
be a Columbine in
the making”.
Reported to the local
sheriff’s office

Officer who received the call
did not file an incident and
noted that the perpetrator was
“autistic”.

Student who watched
a video about warning
signs for potential
shooters noted that the
perpetrator displayed
all of these warning
signs, and
subsequently went to
the assistant
principal and/or
principal and reported
his concerns
Comment was
reported to the FBI

Reporting student was
cautioned against creating
unnecessary fears and told that
the perpetrator did not have
guns

Posted images of semiautomatic “assault
rifles” on public social
media;
Told a co-worker’s
mother that he could go
shoot up the targeted
school
Posted a picture of
himself holding a gun
on Instagram and
captioned it: “I am
going to get this gun
when I turn 18 and
shoot up the school.”
Told students that he
wanted to shoot up the
school, and when
confronted, passed the
statement off as a joke.

Posted a comment on
YouTube saying “I’m
going to be the next
school shooter”
Posted images of semiautomatic “assault
rifles” on public social
media
Wrote the following
Instagram posts:
- “I wanna fucking
kill people”
- “I wish to kill as
many as I can”
- “I whanna (sic)
shoot people with
my AR-15”

Reported again to the
FBI, this time by a
family friend
- Called the FBI tip
line and described
the perpetrator’s
gun purchases, his
history of
violence and
killing animals,
and his threats on
social media
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Officer who received the report
did not file any incident report
- Instead, he wrote “no
threats noted and info
forwarded to SRO…at
school.”

FBI determined that not enough
information was available about
the poster to warrant further
action
FBI closed out tip without
investigation due to having “no
lead value”.

Training/Surveillance:
Took screenshot of the
class schedules from
school website
Conducted web
searches in an attempt
to prepare for the police
response, such as “how
long does it take for a
cop to show up at a
school shooting”
Criminal History:
Extensive history of
police contact due to
violent and threatening
behavior towards his
family and neighbors
Military History:
None
Gun Facilitation:
Hunted, went target
shooting, and grew up
handling guns
Senior high school

Targeted
Space

Three-story, 30classroom building
with a capacity of 900
students and 30
teachers

Building had two
entrance/exit doors on
the east and west sides,
which were supposed to
be locked
Entry and
Access

Locked gate
surrounding school
campus

Gate was left unlocked and
unstaffed

Campus monitors

Monitor observed perpetrator's
illegitimate entry and did not
pursue despite knowing he was
a disturbed former student
Doors were left unlocked

Locked external doors
to buildings
School resource
officer
Surveillance cameras

No insider access
2:21:00
PM

Initiation and
Actualization

Local Police

Illegitimate entry:
walked through
unlocked gate and
entered through
unlocked side door
Did not need to force
entry because accessrestriction measures
failed
Gun concealed in duffel
bag

Campus monitor
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SRO did not issue code red after
hearing gunshots
Gates and doors left open,
allowing him easy entry
Observed and reported
illegitimate entry but did not
pursue

Removed gun and
loaded it in a staircase

2:21:33
PM
2:21:38
PM

2:21:40
PM

2:22:13
PM
2:22:48
PM

Told a student in the
staircase to run away
Entered first floor
hallway and aimed at 4
students in hallway
Resolved firing issue,
aimed, and fired at 4
students
Walked further into
hallway and
approached classroom
alcoves
Fired into classrooms
through closed, locked
doors
Proceeded to two other
alcoves and fired
through closed, locked
doors

Student encountered
perpetrator as he was
loading the gun

Student fled and alerted a
campus monitor, who came to
investigate but did not issue
code red

Rifle did not fire
Single surviving
student ran and
sheltered inside nearby
classroom

Dust and smoke from
gunfire set off fire
alarms
A campus monitor
entered the vestibule
of the targeted
building upon hearing
gunshots
9-1-1 called

Walked towards
vestibule and
encountered campus
monitor

Monitor shot and
injured before a
confrontation was
possible

Perpetrator returned to
another alcove and
fired again through
closed, locked doors

He crawled and hid in
a hallway alcove
A second campus
monitor approached
and entered the west
side of building

Students on 3rd floor responded
to fire alarm by starting to
evacuate

Second campus monitor entered
Armed SRO hesitated and did
not enter

Armed SRO arrived at
east side doors of
targeted building
2:23:17
PM
2:23:25
PM

2:23:36
PM

Walked down hallway
and fatally shot injured
campus monitor
Encountered second
campus monitor in
vestibule and fatally
shot him before a
confrontation could
occur
Proceeded to second
floor and fired into
classrooms but did not
hit anyone

All students on second
floor heard gunfire and
sheltered in place
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Armed SRO fled at the sound of
gunshots without ever entering
and remained at a place of

according to active
shooter drills
Left second floor and
proceeded to third floor

2:24:30
PM

Entered third floor
hallway

Fired down the hallway
at students attempting
to run away and shelter
in alcoves

2:24:54
PM

2:27:35
PM

Victim and
Witness
Responses

Students and staff
mid-evacuation saw
shooter and attempted
to return to classrooms
to shelter
Classrooms provided
locked shelter
Some students made it
into locked classrooms
and sheltered there
Potential shelter from
classroom alcoves and
bathrooms

Code red alert issued
Fired at students and
staff running for the
stairway
Attempted to shoot out
third floor windows and
fire upon students
evacuating
Ceased the attack and
disposed of weapons
and vest to blend in
with evacuating
students
Campus monitors first
observed perpetrator
before he entered
targeted building

Student in stairwell
witnessed loaded gun

personal safety for the
remainder of the shooting
Students on third floor were
evacuating due to the fire alarm
Students were smiling and
apparently engaged in casual
conversation because no Code
Red had been called
Classrooms locked
automatically after being closed
At least one teacher had
forgotten keys and students
were locked out of classroom in
the hallway
Other students were trapped and
exposed in the hallway and
sheltered in classroom alcoves

Alcoves provided poor shelter
Bathrooms provided no shelter
because they had been locked
by administration to prevent
students from vaping
By this time, 19 people had
been shot

Windows had
hurricane resistant
glass and perpetrator
was unable to break it

Potential early
warning

Potential early
warning
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Warning was not delivered to
individuals inside targeted
building
Instead issued to SRO, who did
not issue a warning or
investigate
This student fled and warned a
campus monitor, who
immediately went to the
targeted building and entered

He did not communicate with
other monitors and was fatally
shot
Students on first floor
sheltered in classrooms

Security
Response

Observed perpetrator
Information about
perpetrator's
illegitimate entry and
possible gunshots
shared via radio
Armed SRO alerted as
soon as perpetrator
entered campus

Law
Enforcement
Response

Incident
Conclusion
Casualties

2:26:54
PM

Police arrived on
campus

2:32:42
PM

Police enter targeted
building

Locked doors with
small rectangular
windows
Classrooms had hard
corners
Potential early
warning
Campus monitors had
keys to lock any door

Armed school police
officer

Perpetrator fired through
windows and doors
Hard corners blocked by
furniture
Many students sheltered in "far"
rather than "safe" corners
Warned SRO, did not pursue
Most campus monitors
proceeded to a place of personal
safety and hid themselves
Most did not attempt to warn,
evacuate, or safeguard students
He fled to a place of personal
safety for approximately 50
minutes and did not leave until
law enforcement arrived on
scene
He also relayed incorrect
information to responding law
enforcement that there was a
sniper, delaying police entry

Police entry to building was
delayed by approximately 7-10
minutes because police were
unaware the surveillance
footage showing the perpetrator
inside the building was delayed
by several minutes.

Perpetrator ceased
shooting and left
13 on-scene deaths
4 fatal injuries
17 non-fatal injuries
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5.1.5 Section Summary
These case studies of SCP failure highlight various situational characteristics and
behaviors that may contribute to the harm caused by a public mass shooting. These include
prolonged victim and witness disbelief that a public mass shooting is occurring, extreme
predatory behaviors from perpetrators like hunting and invading hiding spaces, and aspects of the
built environment that cause inadvertent danger by trapping victims, delaying police response, or
complicating victim and witness ability to find and shelter in a safe area. Importantly, these cases
also exemplify elements of SCP, most notably at sites and venues that had SCP, but human error,
a highly motivated perpetrator, or poor design and planning rendered these policies ineffective in
the event of a public mass shooting. Certain SCP policies, like locked emergency exits or locked
bathrooms, were implemented to address a different crime or deviance problem, but they proved
to be extremely harmful to victims trying to escape the public mass shooting.
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5.2 Situational Crime Prevention Success
The remaining four case studies represent instances of SCP success. As with Part I, each
case is narrated as an in-depth case study of pre-operational behaviors, entry and access
considerations, pre-condition and initiation behaviors, environmental design, SCP, predatory
behavior, victim and witness reactive behavior, security and police responses, and incident
resolution. Situational control and crime prevention successes are discussed at the conclusion of
every case study and each case study has a crime script that highlights successful guardianship or
crime failure.
5.2.1 Case # 75
The perpetrator was a 57-year-old male. His race is not specifically stated; he is assumed
to be White/Caucasian. He was married. Little is known about his social and psychological
history. He had an insurance policy with the targeted location after suffering an employmentrelated injury. He suffered from chronic medical issues due to his injury.
Training. Little is known about the perpetrator’s training history. He did purchase
approximately 250 rounds of handgun ammunition one hour before the shooting, demonstrating
planning and preparation behavior. He was a hunter and skeet shooter, but there is no indication
that he trained for the shooting.
Surveillance. The perpetrator had previously visited the targeted location to discuss an
insurance policy and was familiar with its layout and workers.
Leakage. The perpetrator displayed some verbal leakage of intent. He made threats to
workers in the office that he wanted to kill himself and he was planning to take some of them
with him when he did.
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General leakage. No general leakage of violence is known or mentioned by family,
friends, witnesses, or police.
Proximal leakage. No proximal leakage is known or mentioned. The perpetrator’s wife
claimed to have no idea that he was planning any violence or that he had taken their guns from
the home.
Proximal expressed intent. It is unclear when the perpetrator threatened to commit
suicide and murder the office workers, but he did express clear intent prior to the shooting. The
threat was not passed along to police. The targeted office did not have a policy for handling
workplace or customer threats.
Criminal History. There is no mention that the perpetrator had a history of violence or
criminal behavior.
Military History. No mention of military history.
Other facilitating. The perpetrator had facilitating conditions in the form of hunting and
skeet shooting. His wife stated that they had used the shotgun and rifle to go hunting and
shooting skeet in the past, so he was familiar with handling and shooting firearms.
Gun Acquisition. The perpetrator legally purchased the shotgun approximately 8 months
before the shooting in December 1992. He purchased the handgun at the same time from the
same location. On the day of the shooting, he returned to the pawn shop where he had purchased
his guns and bought several hundred rounds of ammunition, about one hour before he began the
shooting.
Motivation. The perpetrator had a known grievance against the targeted location. After
suffering a workplace-related back injury, he had an insurance policy to address his disability.
He was dissatisfied with how the targeted company was handling his claim after being told that
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the company would no longer provide disability since he refused to submit to a medical exam.
Upon entering the office with guns and firing the first shots, he stated that he was “sick and tired
of this”.
Access. The targeted venue was an open space (an insurance business) and therefore the
perpetrator had access. He was also a known customer, since he had a policy with them. There
were no restrictions related to his entry and access.
Security. A single, unarmed security officer worked at the office. He was not issued or
permitted to have any firearm or other weapon. Otherwise, the office did not require security
badges or identification cards for entry.
Legitimacy of entry. As a customer accessing an open location, the perpetrator was a
legitimate visitor.
Entrance. The perpetrator walked into the office at first. He did not force entry, even
though he was carrying the firearm with him. He fired a few rounds from the shotgun at the
ceiling and made a statement to the effect of “I’m tired of this.” As customers attempted to flee,
the sole security officer confronted the perpetrator and successfully chased him outside.
However, the perpetrator then retrieved his vehicle, a large SUV, and drove it through the glass
front window of the office (Figure 25).
Weapon concealment. The perpetrator did not conceal his shotgun when he entered. He
walked inside and immediately fired into the ceiling.
Weapon loading. Although it is not specifically mentioned, it can be inferred that the
weapon was loaded upon entry.
Locate targets within space. There is no official count of how many individuals were in
the space at the time of the shooting. However, reports describe “dozens of workers” and
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mention up to 150 people trapped within the building. The perpetrator did not hunt or search for
targets, since multiple potential victims were present in the immediate space.
Prepare to fire. The perpetrator fired upon entry. However, he fired at the ceiling rather
than at victims or targets. He also did not fire at the security guard who confronted him.
Select initial targets. The first targeted individuals were employees of the company. The
perpetrator did not fire at customers or the security guard. In fact, he did not fire at anyone the
first time he entered via walking. He shot at the ceiling, and was chased outside. When he
returned in his car, he began to drive further into the building and down the hallway, shooting at
targets as he drove.
Speak. The perpetrator made two statements. First, upon his first entry, he shot the
ceiling and screamed, “I’m sick and tired of this.” He next delivered a warning to people
(customers and/or employees) to the effect of, “you have two minutes to get out or you’ll be
killed.”
Describe space. There is very little detail available about the space. It was an office
design, with a front lobby area for customers and a back area for employees. The customer and
employee sections were separated from each other by a single “counter top”. Photos of the crime
scene indicate glass entry doors, some pillars in the lobby, and cubicle arrangements with desks,
computers, and temporary barriers. Figure 25 provides the only available visuals of the space. No
one was struck by a bullet in any space in the targeted location. Despite the perpetrator’s
continued efforts to aim and fire at targets, this was a zero casualty, attempted public mass
shooting incident.
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Figure 25. Case 75 Targeted space

Design endangerment or Situational Crime Prevention Errors. There is no evidence
of design endangerment or SCP errors. The targeted location had little SCP other than an
unarmed security guard. No aspect of the internal design appeared to endanger individuals in the
space.
Roaming and hunting. The perpetrator did not roam throughout the space or hunt for
victims. This may have been more situationally dependent than reflective of his motivation and
willful predatory behavior. He drove his car into the building and caused considerable structural
damage to the space. Individuals present in the space immediately fled the destruction and hid in
offices or left the building. The perpetrator did make an attempt to drive further down the
hallway, shooting at people as he drove, but the truck became stuck in an office and he could not
proceed.
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Sniper. The perpetrator was in his car shooting out at potential targets in the office. He
was in a different physical space that was more protected, and therefore qualifies as a sniper
according to the definition1 used in this study.
Reloading. There is no mention or evidence regarding reloading. The perpetrator had
approximately 250 rounds of ammunition. He fired at least 2 rounds from a shotgun and 10
rounds from a handgun.
Aiming and shooting. The perpetrator first aimed at the ceiling when he entered the
building. He chose not to aim at the individuals in the space. When he returned, he tried to shoot
people as he drove, but was unable to hit anyone. All in all, it is unclear how much aiming he
was doing, but witnesses indicated that he was shooting at and targeting people as he drove.
Costume. There is no evidence that the perpetrator was dressed in a costume.
Initial response. The initial response seemed to be immediate crisis response. No one
mentions thinking the perpetrator was playing a joke. The security guard quickly confronted the
perpetrator as soon as he fired the gun at the ceiling.
Disbelief. No witnesses mention expressions of disbelief.
Run, hide, fight. Most people present when the shooting began either ran for the exit or
windows, or hid in the offices.
Quality of hiding. Witnesses mention hiding in offices. It is not clear whether these
offices were completely enclosed spaces with doors or if they were cubicles. Witnesses also
mentioned peeking out of the offices to observe what was happening.
Defensive action. No defensive action was taken.
Obstructive action. No obstructive action was taken.

1

A sniper is a shooter in a separate, elevated or protected space from victims that allows him clear line of sight of
victims and affords him some degree of protection from first responders.
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Warning or alert. Employees and customers fled to shelter or jumped out the windows.
There is no mention from witnesses of informal alerts being delivered.
Type and number of firearms
(1) 12-gauge pistol grip shotgun
(1) 9 mm handgun
(1) .3060 rifle → did not use this weapon during the shooting
Number of bullets available
~ 250 rounds of ammunition
Magazine capacity. Unknown
Firearm malfunction. None reported.
Security response. The venue’s unarmed security guard resolved the attempted public
mass shooting. Despite not having a firearm himself, the guard confronted the shooter and
successfully chased him out of the building. The perpetrator returned and crashed his vehicle
through the front entrance. At this incursion, the security guard ran to a back area where both he
and an overnight armed security guard stored their belongings. Knowing that the overnight guard
kept a firearm in his locker, the security guard broke into the locker and retrieved the gun. He
then returned to the scene of the shooting and engaged in a gun battle with the perpetrator,
repeatedly ordering him to surrender. When the perpetrator’s vehicle became lodged in an office,
the guard approach the car and shot the perpetrator in the head, wounding him and ending the
shooting.
Police response. Police arrived after the shooting had ended. There is very little
information about their time to arrive, or their entry.
Police error. No mention of police errors.
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Discussion of situational control. This case was a zero casualty incident for several
likely reasons. First, the perpetrator chose to fire the gun at the ceiling upon his initial entry. He
claimed to be providing victims an opportunity to flee, telling them he would shoot anyone
remaining in the space in a few minutes. He also did not choose to shoot the security guard who
confronted him. Secondly, when he returned, he was driving a vehicle inside a relatively small
indoor space while attempting to shoot at anyone he saw. Most of the employees and customer
had left the space for shelter or escape, further reducing his ability to seek out and aim at victims.
Finally, and most importantly, the security guard intervened swiftly the moment the shooting
began. He was able to arm himself and returned to engage the shooter. The incident was ended
by the security guard before police had arrived.

218

Table 37. Crime Script Analysis: Case # 75
#75
Script Action
Planning,
Preparation,
and Preoperational
Behavior

Time
(N/A)

Crime Scene Behavior

Situational
Control

Familiarity:
- Visited in the past to discuss an
insurance policy
- He knew the layout and the workers
from experience as a customer
Leakage:
- He made threats to workers in the
office that he wanted to kill himself
and he was planning to take some of
them with him
Military history: None known

Mechanism of crime
failure

Lack of
situational
control:
- Office
employees
did not
report the
perpetrator’s
violent
threats
- No action
was taken

Criminal History: None known

Targeted Space

Facilitating:
- Went hunting and skeet shooting
- Knew how to handle a gun
Public-facing business - insurance
company

No insider
access required

One (1) unarmed
security guard

-

Lack of motivation

Office design with front lobby and glass
doors
Entry and
Access

Walked into the business without forcing
entry

Initiation and
Actualization

Fired a few rounds at the ceiling and
stated "I am tired of this"

-

Warned customers they had a few
minutes to escape
Got into his SUV and drove through the
front window of the business
Drove further into the building and fired
out the window as a drove
Aimed at witnesses fleeing the space but
missed all shots
Car became lodged in an office and
stopped moving
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Customers
fled
The
unarmed
security
guard
immediately
confronted
the shooter

Security guard chased
perpetrator outside

Perpetrator attempted to fire until he was
stopped by the security guard
Victim and
Witness
Responses

Most ran away when the perpetrator
initially walked inside and shot the
ceiling
Others hid in offices
-

Security guard ran to a back area
where both he and an overnight
armed security guard stored their
belongings
- Knowing that the overnight guard
kept a firearm in his locker, the
security guard broke into the locker
and retrieved the gun
Guard returned to the scene of the
shooting and shot at the perpetrator
Security guard ordered perpetrator to
surrender

Law
Enforcement
Response
Incident
Conclusion
Casualties

When perpetrator did not surrender,
security guard shot perpetrator in the
head
Unknown
Perpetrator non-fatally injured by
security guard
0
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Security guard
had situational
awareness

Guard armed himself
and returned to the
scene of the shooting

Security guard
engaged the shooter
by returning fire

5.2.2 Case # 283
The perpetrator was a 29-year-old unmarried White male. He had a history of
employment as a security guard, working in a security capacity for an industrial business at the
time of the shooting. Previously, he had been certified to work in state law enforcement,
including licenses from the Department of Public Safety (DPS) to work as a jailer, a DPS
security guard, and a security guard for private security companies. Few other details about his
life are known. He frequented Internet chat rooms, and often talked to teenage girls. He had been
referred to mental health professionals as early as high school after threatening to harm a teacher.
He was on a variety of medications, including stimulants and antidepressants. A brain scan
identified neurological abnormality, but there is no evidence of medical follow-up. He disclosed
to his psychiatrist that he experienced hallucinations, blackouts, uncontrollable thoughts, and
fantasized about death and violence towards other people. He also shared with his teenage online
confidants that he desired to kill children.
Training. The perpetrator prepared for the attack by packing his truck with wood chips,
ammonium nitrate, and road flares. No other specific training or preparatory is noted, although
law enforcement authorities observed that his systematic and efficient method of reloading his
rifle during the shooting demonstrated a familiarity with guns and shooting.
Surveillance. There is no evidence that the perpetrator conducted surveillance of the
targeted location. However, he was aware of this location: he mentioned in a text conversation
with a teenager that he wanted to injure one of the detectives associated with the targeted
location.
Leakage
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General leakage. The perpetrator threatened harm to a teacher while in high school, and
disclosed to his therapist fantasies about killing and causing harm to people.
Proximal leakage. While communicating online with teenage girls, the perpetrator made
jokes about wanting to kill people and children. He also said that he was depressed, and that he
enjoyed scaring people and watching people beg for their lives, drown, and take their last breath,
which he described as “amazing”.
Proximal expressed intent. The perpetrator disclosed in a text message to a young girl
that he wanted to injure, but not kill, a police detective associated with the targeted building.
Criminal History. The perpetrator had no criminal history. Despite his threats of
violence, he did not commit any violence until the attempted public mass shooting.
Military History. The perpetrator was not involved in the military.
Other facilitating. In addition to his work as a security guard and his licensing with the
department of public safety, the perpetrator also enjoyed sport shooting. He kept guns in his
residence.
Gun Acquisition. The perpetrator’s gun acquisition is not known. He had no criminal
record and was a state-licensed security officer so gun obtainment was likely not a challenge for
him. He had many weapons in his home in addition to the three guns he brought to commit the
public mass shooting.
Motivation. The perpetrator’s primary motivations appeared to be committing suicideby-cop and injuring or killing police officers. He had no known contacts with law enforcement
that explained his decision to target a police station.
Access. The perpetrator was not an insider at the targeted location. However, he was
aware of the challenges of entering a well-secured police station and instead attempted to draw
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victims and targets out to him by driving a car full of explosives up to the station, setting the car
on fire, and taking up a sniper position across the street. He did not attempt to gain access,
demonstrating a rational analysis of the effort and risk associated with attacking a public safety
building.
Security. The targeted location was a public safety building housing both police and fire
officials. As such, it was a well-secured building with armed officers and entrance control.
Legitimacy of entry. Aware that his armed entry would be illegitimate, the perpetrator
did not attempt to go inside the building. He stationed himself outside across the street, avoiding
security features.
Entrance. The perpetrator did not enter. He set fire to his truck and waited for police and
fire officers to respond to the fire.
Weapon concealment. Because the perpetrator was attempting to lure victims out into
the open, he did not make efforts to conceal upon entry.
Weapon loading. The perpetrator had several loaded magazines with him and began
shooting immediately. Once he commenced shooting, he reloaded repeatedly, discarding
partially empty clips to speed up reloading.
Locate targets within space. Rather than enter the protected space, the perpetrator lured
his potential targets out with a burning car.
Prepare to fire. The perpetrator hid across the street in the wooded outdoor area of a
college campus. He then began firing at the targeted building, aiming at windows, walls, and
employees who were currently outside.
Select initial targets. The perpetrator did not appear to wait for anyone to come out and
inspect the burning car. Instead, he opened fire immediately on the building.
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Speak. One source described the perpetrator as “screaming” as he opened fire.
Describe space. The targeted location was a public safety building in a small southern
town (Figure 26). The building housed police and fire officers, as well as investigations offices
and an area for public access. The attack occurred outside the building, with the burning truck
located at the front of the building (Figure 27) and the perpetrator hiding in an outdoor area
across the street. The perpetrator fired 164 rounds at the building, hitting the windows and walls.
No person was harmed or killed during the 5-minute attack, which culminated in the
perpetrator’s suicide.

Figure 26. Case 283 Exterior
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Figure 27. Case 283 Attempted ambush

Design endangerment or Situational Crime Prevention Errors. This case exemplifies
the success of crime prevention through environmental design. The targeted building had
undergone a renovation in 2006 (approximately 4 years before the incident). The 84,000 squarefoot building was specifically designed with SCP features built into the walls, windows, and
outer areas. Non-insiders (the general public) could access a partitioned entry area during open
hours; outside of open hours, entry was restricted via a monitored phone and camera system. The
front-facing public area was reinforced with bulletproof windows and bulletproof sheet rock that
was additionally reinforced with layers of Kevlar. All doors inside the building had ID scans for
entry. On the exterior, surveillance cameras monitored the parking lots and all doors.
It was these design features, implemented in the aftermath of the September 11, 2001
terrorist attacks, that authorities credited for protecting human life during the 2010 attempted
public mass shooting. In particular, the perpetrator’s rapid gunfire broke 20 reinforced windows,
but did not harm anyone inside. Furthermore, the bulletproof walls absorbed many of the 164
rifle shots.
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Roaming and hunting. The perpetrator did not move from his protected space across the
street.
Sniper. The perpetrator acted as a sniper by hiding in a wooded area several yards away
from the targeted building.
Reloading. The perpetrator reloaded repeatedly during the course of the shooting, often
discarding partially filled magazines.
Aiming and shooting. There is no evidence that the perpetrator was aiming at anyone in
particular. He appeared to be shooting indiscriminately at the building. Immediately after he
opened fire, police responded with return fire.
Costume. There is no evidence that the perpetrator was wearing a costume or protective
equipment.
Initial response. There is little information about how individuals or groups of people
reacted to the shooting.
Disbelief. The responses of the individuals in the space are not well documented. Most
were law enforcement officers, and they responded by taking defensive action against the
perpetrator. There is no mention of any disbelief.
Run, hide, fight. It is not clear what individuals inside the building did.
Quality of hiding. The primary response was defensive; hiding is not mentioned.
Defensive action. Officers immediately mounted a response against the perpetrator. They
fired at the perpetrator, although the incident ended when he committed suicide.
Obstructive action. No specific obstructive action was taken, but the building itself was
reinforced to withstand terrorist or other violent attacks. This protected the people inside.
Warning or alert. Unknown.

226

Type and number of firearms
(1) .223 caliber AR-15 semi-automatic rifle
(1) 12-gauge Mossberg shotgun
(1) .45 caliber semi-automatic handgun
Number of bullets available. The only information available is that the perpetrator had
several spare loaded magazines on his person.
Magazine capacity. This information is not known.
Firearm malfunction. No malfunction is reported.
Security response. Since the targeted location was a police station, security response is
discussed under police response.
Police response. Police responded immediately from within the targeted building. They
engaged the perpetrator with return fire until the perpetrator committed suicide.
Police error. No police errors occurred.
Discussion of situational control. It is particularly notable that the perpetrator fired 164
rounds at the targeted building during the course of the attempted public mass shooting, and did
not hit any victims. He displayed predatory motivation by discussing his desire to harm and
injure police prior to the shooting, and by bringing several firearms and attempting to lure
victims outside with a burning car. However, the targeted group – police and fire officials –
responded according to their training, and with the knowledge that the building they inhabited
was purposefully designed to protect them from external threats. The perpetrator shot out about
20 windows, suggesting he was purposefully firing at the windows in an attempt to harm people
inside. However, the windows were reinforced, as were the exterior and interior walls of the
building. The shooting lasted less than five minutes before the perpetrator ended it by
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committing suicide. He had expressed a desire to commit suicide-by-cop, but despite police
returning fire on him, he was not hit. Authorities repeatedly credited both police training and the
security reinforcements that were incorporated into the building’s design. This incident likely
failed to progress into a public mass shooting due to the enhanced security features of the
targeted location, the perpetrator’s decision to attack a police station, and the rapid response of
the police officials both within the targeted building and from the community.
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Table 38. Crime Script Analysis: Case # 283
#283
Script Action

Crime Scene Behavior

Situational Control

Planning,
Preparation, and
Pre-operational
Behavior

Leakage: Discussed wanting to kill
children and wanting to injure a
police detective in anonymous online
chatroom

Leaked violence, but
in anonymous Internet
forum

Targeted Space

Facilitating: worked as security
guard; certified to work in state law
enforcement
Public safety building

Bulletproof windows
and bulletproof sheet
rock
Doors inside the
building had ID scans
for entry
Restricted entry

84,000 square-foot building
Entry and Access

Insider and permitted visitors only

Initiation and
Actualization

Perpetrator did not have insider
access
Set fire to a truck and trailer full of
flammable materials

Shot at windows

Police returned fire
Windows were
reinforced

No significant witness responses

Law Enforcement
Response
Incident
Conclusion
Casualties

Police returned fire
Perpetrator committed suicide
0

229

Perpetrator was unable
to gain entry

Did not attempt to
gain access

Hid across the street in a wooded
outdoor area
Opened fire on the building; fired 164
rounds at the targeted building

Victim and
Witness Responses

Mechanism of crime
failure

Perpetrator's shots broke
windows but failed to hit
anyone

5.2.3 Case #355
The perpetrator was a 26-year-old White or Latino male. He had a history of mental
health diagnoses, including developmental delay during childhood and obsessive-compulsive
disorder. He was unmarried. At the time of the shooting, there is no mention of any romantic
partners. He allegedly had unspecified substance abuse issues throughout his life and was
attending Alcoholics Anonymous. He had sporadic employment during adulthood, including
working as a janitor at a fitness club and bagging groceries. His friends and family expressed
disbelief that he had planned and executed the attempted mass shooting.
Training. The perpetrator was familiar with guns and shooting. He had worked at a gun
range for several years. He testified during his trial that he chose a shotgun rather than a handgun
because he knew from experience that it was easier to hit a moving target with a long gun than a
handgun.
Surveillance. The perpetrator conducted extensive surveillance of the targeted location.
He went to campus and sought out a private tour after selecting it as a target because it was not
part of his own city or community. Because he was unfamiliar with the layout of the school, he
went on a college tour to surveil the buildings. He stated that he liked the tour guides and had
decided to spare them if he came across them during the shooting. He also solicited information
from campus administrators about the schedule for finals so that he would know when students
would be inside taking exams. He planned to enter a classroom building through the back of a
classroom, take the students by surprise, and shoot them. However, the doors to the classrooms
were locked to the outside and he was unable to carry out this plan. He had also considered
targeting other schools, but ultimately chose the targeted location because it was furthest from
his home and city.
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General leakage. In his private journal, the perpetrator wrote about his plans, including
that he wanted to “blow their faces out with a 12-gauge shotgun blast”. Friends knew that he was
fascinated by the Columbine High School shooting and had visited Columbine. His social media
showed guns and snipers among his interests.
Proximal expressed intent. At some point before the shooting, the perpetrator had
expressed to his parents that he wanted to or would be killing people. As a result, his parents
locked the shotgun he had purchased for himself several years before.
Criminal History. He had no violent behavioral or arrest history. He did have a number
of police interactions due to suicidal behavior and intoxication. He was arrested once for drunk
driving and for driving without insurance. His suicidal expressions resulted in at least two
involuntary mental health commitments.
Military History. The perpetrator had no military history.
Other facilitating. The perpetrator was described by family and friends as skilled with a
firearm. He grew up in a home with guns and was a competitive shooter. Additionally, he
worked at a local gun range for eight years.
Gun Acquisition. The perpetrator had legally purchased the gun he used in the shooting
a few years prior. However, his parents put a trigger lock on the shotgun after he began “ranting”
about killing people. To access the gun, the perpetrator used bolt cutters to cut through the
trigger lock.
Motivation. The perpetrator was obsessed with the Columbine High School shooting.
His social media and friends revealed that he idolized both the Columbine shooters and the
Virginia Tech shooter. He had even traveled to Columbine High School at one point to visit. His
primary motivation was a desire to carry out a public mass shooting and commit suicide
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afterwards. During his trial, he claimed to be insane and influenced by Satan, but the amount of
careful planning and premeditation ruled out an insanity defense. This was a fame-seeking
perpetrator who sought to outdo or pay homage to previous school mass shooters.
Access. The targeted location was a college campus that was open to the public. The
perpetrator had visited previously and attended a college tour. He was able to walk onto campus
and into a student building.
Security. The college had public safety officers through their Office of Safety and
Security. This was a private security organization that patrolled campus by foot and automobile
24 hours/7 days a week. Public safety officers employed through this program were not statecommissioned or deputized police officers and therefore did not carry firearms. However, they
were permitted to make citizen’s arrests. In addition, the school had students who volunteered as
campus monitors by manning lobby areas in public buildings and serving as informal entrance
control. Finally, the buildings had surveillance cameras inside, one of which captured the entire
shooting.
Legitimacy of entry. Since the school was open to the public, the perpetrator was a
legitimate visitor on campus.
Entrance. The perpetrator’s original plan of entry was foiled by a locked door. He had
planned to enter a classroom through an external back door and initiate the shooting while
students took exams. However, he was unable to enter the classrooms because the external doors
were locked. Instead, he approached a different building and aimed the gun at people who were
standing directly outside the building by the front doors.
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Weapon concealment. The perpetrator concealed the weapon in a plastic bag as he
walked around the campus. He took it out as he approached the doors of the targeted building
and aimed it at his first selected targets.
Weapon loading. The shotgun was loaded by the time the perpetrator approached the
first targets
Locate targets within space. With his pre-planned targets unavailable (students in the
classrooms), the perpetrator instead walked until he saw two students standing outside a
building.
Prepare to fire. He aimed the gun and ordered for them to freeze. A third student
wearing headphones approached and did not hear the perpetrator’s demands for him to freeze.
The perpetrator then shot this student in the neck, fatally wounding him and injuring another
victim standing nearby. The able victim and companion fled.
Select initial targets. The initial targets seemed to be selected out of convenience: they
were the first people he came across after experiencing target displacement.
Speak. The perpetrator spoke to victims and targets repeatedly, ordering them to
“freeze”, “get inside”, “don’t move”.
Describe space. The targeted location was a Christian college located in a large
northwestern city. Two locations within the campus experienced gunfire. The first location was
outside of Building A, near the front doors. The taped area in Figure 28 represents this location.
One person was killed and one person was wounded in this area. The perpetrator attempted to
shoot a third person, but experienced weapons malfunction when the shotgun did not fire.
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Figure 28. Case 355 Exterior area of shooting

The second targeted location was within Building A (Figures 29 and 30). The perpetrator entered
with the shotgun drawn and aimed it at students who were sitting at tables inside. He did not fire
on these students, but commanded them not to disrespect him. Another student walked down the
stairs towards the lobby of the building. The perpetrator shot this student in the chest. While he
was reloading the gun, the injured victim was able to walk down the set of stairs and out of his
line of fire.
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Figure 29. Case 355 Targeted interior area

Figure 30. Case 355 Perpetrator aiming

Design endangerment or Situational Crime Prevention Errors. There is no evidence
of inherent design endangerment or SCP error. If anything, the security features at the school
worked well (more on that below). Exterior door locks safeguarded students taking exams inside
classrooms, thwarting the perpetrator’s attempt to trap them inside. The campus monitor and
alert system also functioned appropriately. The perpetrator purposefully selected a location that
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would have little security and many victims: a student building on a public campus. He failed to
carry out a high-casualty public mass shooting because he was unable to gain entry into
classrooms and because the campus monitor acted defensively.
Roaming and hunting. The perpetrator roamed for a short time after he was unable to
get into the locked classrooms. However, once inside the targeted building, he hesitated shooting
victims sitting immediately before him. At his trial, he suggested that this was because they had
not noticed him and he wanted them to see him.
Sniper. The perpetrator did not behave as a sniper.
Reloading. The perpetrator reloaded several times. During one reloading, an injured
victim able to run away. This was also when the campus monitor intervened. The low magazine
capacity of his firearm necessitated frequent reloading, providing victims and witnesses the
opportunity to escape and intervene.
Aiming and shooting. The security footage captured the perpetrator aiming and shooting
at victims, as can be seen in Figures 29 and 30 above. He did not fire indiscriminately, but rather
selected and aimed at his victims.
Costume. The perpetrator was not costumed.
Initial response. The initial reaction from most individuals in the space was not alarm.
From video surveillance, it appears that most individuals did not perceive the perpetrator as a
threat, despite him aiming a shotgun. The people inside the building did not seem to notice the
perpetrator until he had fired at victim, who also did not notice him until she was shot.
Disbelief. It is hard to determine whether the witnesses did not notice the perpetrator
immediately, or whether they assumed he was pulling a prank. Based on surveillance footage,
the individuals inside the building were reading or studying or paying attention to their phones,
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and therefore did not notice him. Outside the building, the fatally wounded victim was listening
to headphones and also did not notice the perpetrator’s threatening stance or words.
Run, hide, fight. When the shooting commenced, witnesses and victims ran and fought.
Surveillance footage shows the students sitting near the perpetrator leaping to their feet and
running away at the first gunshot.
Quality of hiding. Although the school did go into lockdown, the people in the targeted
space ran instead of hiding.
Defensive action. The defensive and obstructive action taken against the perpetrator was
a primary reason for the relative failure of the shooting. Upon the first gunshot fired inside the
lobby of the targeted building, a student volunteering as a campus monitor hit a panic button,
which summoned campus security to the location. The campus monitor then ran from his office
and into the lobby while the perpetrator reloaded and pepper-sprayed the perpetrator until his gun
lowered. At that point, the monitor tackled the perpetrator and wrestled the shotgun away. He
then ran back to his office with the weapon and placed it out of sight. When he returned, the
perpetrator had produced a knife, which he allegedly planned to use for his suicide. The campus
monitor again tackled the perpetrator and restrained the perpetrator until another student arrived
and assisted him.
Obstructive action. The perpetrator was doubly obstructed by locked doors to the
classrooms and by defensive action taken by a student campus monitor. The campus monitor, in
particular, engaged in several behaviors that helped conclude the shooting. He subdued the
perpetrator with pepper spray and took advantage of the perpetrator’s distracted state to remove
the shotgun from the perpetrator’s grasp and place it in a different room. He also acted
immediately in defense rather than hiding and calling 9-1-1. This action was the subject of
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minimal controversy, since most active shooter guidelines call for running and hiding ahead of
fighting. However, the campus monitor’s involvement distracted the perpetrator from further
harming an injured victim who was well within his sights at the time, and resulted in the removal
of his gun, functionally ending the mass shooting.
Warning or alert. The school had panic/alert buttons in monitor stations that allowed
students to summon public safety officers to their location. The campus monitor activated this
alarm immediately before engaging the perpetrator.
Type and number of firearms. Browning Over/Under 12-gauge shotgun
Number of bullets available. 50 shotgun shells
Magazine capacity. Unclear; possibly 2
Firearm malfunction. The shotgun jammed or malfunctioned at least once, when the
perpetrator was attempting to shoot a victim at close range outside the building. The victim was
able to flee, along with another person who had been wounded by shotgun pellets.
Security response. Security officers responded to the scene, but only after it had been
concluded. There is little information on their response time and contribution to the resolution.
The perpetrator was restrained by the time they arrived.
Police response. Police responded within 5 minutes of the first 9-1-1 call. By the time
they arrived, the shooter had been restrained and disarmed.
Police error. No police error occurred. One student testified that he had difficulty
reaching 9-1-1 operators immediately after restraining the shooter.
Discussion of situational control. This case represents an example of place management
and security features functioning as designed. Notably, this was not a 0-casualty shooting. One
victim was killed during the initial outdoor shooting. The shooter had planned a mass casualty
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shooter, had brought 50 shotgun shells, and wrote extensively about wanting to kill as many
people as possible. He also testified that this was his motivation during trial. Given this
preparation, his familiarity with firearms, and his highly predatory motive, the shooting likely
would have been more deadly if not for the locked classroom doors and the behavior of the
campus monitor. The locked doors kept the shooter from having open access to classrooms
where students were taking exams. The perpetrator had planned to manipulate the environment
so that students would be unable to exit when he started shooting. Because he was unable to get
inside, his plan failed. He was forced to target a different building, which had a campus monitor.
The campus monitor acted immediately at the first gunshot, using a panic button to summoning
security officers, using pepper spray to incapacitate the shooter, and ultimately removing the gun
and restraining the shooter before police or security officers arrived at the scene. This action
likely saved the life of a female student who had been injured after the perpetrator shot her point
blank in the chest. She hesitated in shock as he started to reload, and was able to flee after the
campus monitor tackled and distracted the perpetrator.
Active shooter guidance formally instructs individuals to run, hide, and fight, in that
order. Fighting and defensive action are considered last resort behaviors, for clear reasons: when
defending against a perpetrator armed with a gun, bodily or armed defensive efforts are likely to
be unsuccessful and could endanger the defender and others in that space. In this particular
situation, however, the decision to engage the perpetrator was the right one. The campus monitor
chose to act while the perpetrator was reloading, taking advantage of the perpetrator’s moment of
distraction and vulnerability. He was also armed with pepper spray, adding an additional element
of force to his engagement.
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Table 39. Crime Script Analysis: Case # 355
# 355
Script Action
Planning,
Preparation, and
Pre-operational
Behavior

Crime Scene
Behavior
Leakage: Expressed
to his parents that he
wanted to or would be
killing people

Situational Control

Criminal history: A
number of police
interactions due to
suicidal behavior and
intoxication

Suicidal expressions resulted
in at least two involuntary
mental health commitments

Parents took away and locked
his shotgun with a trigger lock

Arrested once for
drunk driving and for
driving without
insurance
Military history:
None
Surveillance:
Extensive
surveillance of the
targeted location
Went on a college
tour to surveil the
buildings
Solicited information
from campus
administrators about
the schedule for finals
so that he would
know when students
would be inside
taking exams
Facilitating: Grew up
in a home with guns
and was a competitive
shooter

Targeted Space

Worked at a local gun
range for eight years
College campus:
Open to the public

Office of Safety and Security
Unarmed security officers
Student campus monitors
Surveillance cameras

Entry and
Access

No insider status
required
Legitimate entry to
campus
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Situational
Failure
Perpetrator
used bolt
cutters to cut
through the
trigger lock
Legally able
to purchase
shotgun
despite
mental health
commitments

Mechanism of
crime failure

Attempted to enter an
academic building
from rear exit

Doors were locked

Perpetrator
unable to get in
Had to change
original plan
Displaced to
another building

Initiation and
Actualization

Walked to another
building nearby
Gun concealed in
plastic bag
Removed gun and
aimed at people
standing outside of
building
Ordered people to
freeze
One victim was
wearing headphones
and did not notice
perpetrator
Shot 2/3 victims

Attempted to fire
at third person
but gun
malfunctioned

Walked into building
with shotgun drawn
and pointed
Aimed at students
sitting at tables and
ordered them to pay
attention
When these students
did not pay attention,
aimed at another
student walking down
staircase
Shot student nonfatally
Reloaded gun

Low-capacity firearm

Campus monitor
Panic button
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Injured student
walked away
quickly during
reloading
Campus monitor
alerted by
gunshot
Campus monitor
hit panic button
summoning
security

Campus monitor
ran into lobby
and peppersprayed
perpetrator
repeatedly until
he lowered the
gun
Campus monitor
wrestled away
gun and disposed
of it in office
Campus monitor
came out again
and successfully
subdued
perpetrator

Perpetrator produced
a knife, planning to
commit suicide

Victim and
Witness
Responses

Place Manager
Response

Law
Enforcement
Response
Incident
Conclusion

Casualties

Perpetrator subdued
by place managers
and arrested by
responding law
enforcement
Witnesses and victims
did not appear to
understand
perpetrator's
intentions
Only after perpetrator
fired did witnesses
inside building get up
and hide or run
Most witness and
victims fled the area
rather than remain
and hide
Campus monitor
reacted immediately
by activating panic
button
He additionally took
on a defensive role by
tackling the
perpetrator and
removing the shotgun
Police arrive on scene
5 minutes after 9-1-1
call
Subdued and
restrained by campus
monitor acting as
place
manager/guardian
1 on-scene death
2 non-fatal injuries
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5.2.4 Case # 490
The perpetrator was a 14-year-old White male. He was a current student at the targeted
school, with no history of major school disciplinary problems. He had been dating a female
student “on and off”, although they were separated at the time of the shooting. He had no
psychiatric diagnoses or mental health concerns before the shooting. He was diagnosed with
defiance disorder in the aftermath of the shooting. His friends described him as a normal peer,
and his girlfriend described him as “sweet”. Prior to the shooting, he had shown another student
his gun and disclosed that he was tired of life and was going to shoot everyone. He lived with his
parents, and had no major conflicts with them.
Training. The perpetrator did not engage in training.
Surveillance. As a current student at the school, he was familiar with the layout of the
location. There is no evidence that he conducted additional surveillance to augment his
familiarity.
General leakage. There is no evidence of general leakage.
Proximal leakage. Shortly before the shooting, the perpetrator showed his gun to another
student and said he was “tired of life”. This other student did not appear to report this statement
to anyone.
Proximal expressed intent. The perpetrator expressed explicit intent on the day of the
shooting when he was at school. He showed his gun to another student and said that he was
going to shoot everybody, since he could not locate his intended victim. There is no evidence
that this was reported to authorities prior to the shooting.
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Criminal History. The perpetrator had a juvenile criminal record. He had been arrested
and convicted of domestic battery and was on probation at the time of the shooting. Because of
his age and status as a juvenile, no other information is available about this conviction.
Military History. The perpetrator did not have any military history.
Other facilitating. There were firearms in the house, but it is not clear how much he
interacted with them. No additional facilitating conditions are known.
Gun Acquisition. The perpetrator stole the firearm he used in the shooting from his
father’s locked gun safe.
Motivation. This shooting was motivated by a single, personal grievance against another
student with whom the perpetrator had been feuding and fighting. When he could not locate that
student in the cafeteria, he decided to “go down shooting” and shoot everyone, demonstrating
fame-seeking motivation as well.
Access. As a current student at the school, the perpetrator was an insider and had access.
The school did not have metal detectors in service on the day of the shooting.
Security. School security was enforced through an armed public school resource officer,
who was a local police officer assigned to the school. The school also had 12 surveillance
cameras inside the building.
Legitimacy of entry. The perpetrator had no obstructions to his entry since he was a
legitimate student.
Entrance. The perpetrator attended school as normal. He entered the cafeteria during
lunch time and sat down at a table.
Weapon concealment. The perpetrator’s gun was concealed up until the moment he
began shooting.
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Weapon loading. He began shooting as soon as he revealed the gun; therefore, the gun
was pre-loaded.
Locate targets within space. The perpetrator had a single intended target he wanted to
shoot. However, this person was not present and/or he could not find her in the cafeteria. He
instead aimed the gun at another female student and prepared to fire.
Prepare to fire. The perpetrator was unable to fire his first intended shot at the female
student because a teacher saw him pull out the gun and prepare to fire. She grabbed his arm,
knocking his aim away from that intended target.
Select initial targets. From news coverage and witness reports, it is not apparent whether
the female student he selected as an initial target was his pre-planned intended target, or a
random student. He made statements that he could not find the girl he wanted to shoot, but some
witnesses suggested that she was indeed the student he appeared to aim at.
Speak. The perpetrator did not speak.
Describe space. The space where the attempted public mass shooting occurred was a
public high school cafeteria in a midwestern town. It occurred during lunch time, when the
cafeteria was crowded with students and teacher monitors. There are no pictures available of the
space where the shooting happened. From witness descriptions, it was a typical school cafeteria
with tables and chairs situated throughout a large open space.
Design endangerment or Situational Crime Prevention Errors. There is no evidence
of design endangerment or SCP errors. The SCP elements functioned as designed.
Roaming and hunting. The perpetrator did not roam or hunt. He chose the cafeteria as
his selected location to carry out the attempted shooting. He had a single victim in mind, and
when he could not find her, he decided to shoot everyone in the cafeteria instead. The shooting

245

was thwarted before he could engage in any predatory behavior. As soon as he pulled out the gun
and aimed it, a teacher grabbed his arm and took control of the gun.
Sniper. The perpetrator did not act as a sniper.
Reloading. The perpetrator did not reload the gun. The shooting was over in seconds.
Aiming and shooting. The perpetrator was aiming at an initial target, when his aim was
knocked off. The shot instead hit another student. Additional shots hit the ceiling as the
perpetrator and the teacher wrestled over the gun.
Costume. The perpetrator was not costumed.
Initial response. Students and teachers reacted differently to the attempted shooting. The
teacher who observed the perpetrator handling a gun immediately responded defensively,
grabbing his arm so that he could not fire at his intended target. She continued to wrestle with
him for control until she subdued him. Students were less certain of what was happening. They
eventually hid and evacuated.
Disbelief. There is evidence of disbelief. Many students in the cafeteria heard the
gunshots and assumed it was a balloon or a plastic bag popping, or confetti bursting. On the
other hand, many students in other areas of the building saw others evacuating and followed suit
without knowing why they were evacuating.
Run, hide, fight. All three responses occurred. A teacher monitoring lunch time engaged
in defensive behavior. Students in the cafeteria space hid under tables; others in the rest of the
building hid in classrooms and bathrooms. Finally, most students fled the school, evacuating
with the larger crowd despite not knowing the exact threat.
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Quality of hiding. The quality of hiding varied. In the cafeteria, students had only tables
to hide beneath, which provided poor shelter. In other sections of the building, students hid in
enclosed bathrooms and locked classroom, which constitute excellent hiding places.
Defensive action. A teacher engaged in defense before the perpetrator had even fired one
shot. She saw the gun and immediately grabbed his arm, forcing the gun away from its intended
victim. However, the perpetrator still managed to fire and the bullet hit and nonfatally injured
another student in the cafeteria. The teacher continued to hold onto the perpetrator and the gun,
forcing his arm up so that when he pulled the trigger, the shots hit the ceiling instead of students.
The school resource officer arrived shortly after and assisted the teacher in subduing and
restraining the perpetrator.
Obstructive action. No obstructive action was reported.
Warning or alert. The school went into a “soft lockdown”, requiring students to return
to classrooms and shelter. This served as a formal warning about the situation. Additionally, as
students fled the cafeteria and evacuated the school, they delivered informal warnings to others
they met on the way, resulting in a full-scale evacuation despite other students not hearing shots
or being aware that a shooting had occurred.
Type and number of firearms. .40 caliber semiautomatic handgun
Number of bullets available. Unknown.
Magazine capacity. Unspecified. A .40 caliber semiautomatic pistol typically holds
between 13 and 16 rounds.
Firearm malfunction. No firearm malfunction occurred.
Security response. The school resource officer responded to the scene and took the
perpetrator into custody within a minute of the first shot fired.
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Police response. Police were on the scene 3 minutes after the first shot was fired.
Police error. No police errors occurred.
Discussion of situational control. There is limited evidence of predatory behavior in this
case, other than the perpetrator’s expression of intent to shoot everyone. This may be because the
perpetrator had one target in mind. It may also be because the shooting was interrupted by a
vigilant teacher before anyone could be seriously harmed. This case is an example of place
management and non-law-enforcement guardianship. The teacher was functioning as a lunch
monitor, and she noticed the gun as it was revealed. Her engagement of the perpetrator saved a
student from harm or death, since the perpetrator was aiming point blank at that student. Even
though she was unable to get the gun away from him, she successfully held his arm pointed at
the ceiling so that he could not aim at any students. Despite occurring in a relatively open space,
the shooting had only one non-fatal casualty because of the rapid intervention. This is especially
notable since many students in the cafeteria did not immediately respond to the shots as if they
were gunfire. They reported thinking they were hearing bags or confetti popping, normal sounds
for a high school cafeteria.
In addition, the school resource officer responded promptly to the scene and aided with
restraining the perpetrator. The incident was resolved before police could arrive 3 minutes later.
A single point of potential failure is the lack of reporting after the perpetrator leaked to a
friend that he had a gun, was suicidal, and was planning to shoot everyone. This is not fully
interrogated in news media coverage. It may be the case that the student witness had no time to
seek out an authority between being told about the impending violence and the actual shooting
occurring. Alternatively, the student witness may not have believed the perpetrator. The
perpetrator had little warning signs suggestive of mass public violence.
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Table 40. Crime Script Analysis: Case # 490
#490
Script Action

Crime Scene Behavior

Planning,
Preparation,
and Preoperational
Behavior

Leakage: Showed his gun to
another student and said he was
“tired of life”; Told another
student that he was going to
shoot everyone

Situational
Control
Leaked explicit
intent

Situational
Failure
Intent was not
reported

Mechanism of crime
failure

Criminal History: Arrested and
convicted of domestic battery
Military History: None
Targeted
Space

Senior high school
Cafeteria during lunch time

Entry and
Access

Insider status: current student

Initiation and
Actualization

Entered cafeteria

School resource
officer
Lunch monitors

Legitimate in school space
Searched for his intended victim
and did not locate her
Aimed at a table of students

Lunch monitor

Lunch monitor knocked aim off
and bullet hit another student
non-fatally
Continued firing gun

Saw perpetrator
aiming gun and
grabbed his arm

Lunch monitor held
his arm pointed up at
the ceiling so no
other bullets hit
people

Perpetrator subdued by lunch
monitor and taken into custody
by school resource officer
Victim and
Witness
Responses
Place
Manager
Response

Law
Enforcement
Response

Many students fled the cafeteria
Others hid under tables

Delivered
informal warning
to other students

Mass evacuation
throughout school
Other areas went
into lockdown
Shooting was over in
a matter of seconds

Lunch monitor reacted
immediately by grabbing
shooter's arm and holding it
aimed up
School resource officer
immediately proceeded to scene

Perpetrator was in
custody before
police arrived

Police arrived on scene three
minutes after first shot fired
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Incident
Conclusion

Perpetrator subdued by place
managers

Casualties

1 non-fatal injury
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5.2.5 Section Summary
The above four case studies demonstrated instances where SCP strategies successfully
obstructed or mitigated a public mass shooting incident. In most of these cases, SCP techniques
operated as designed, functioning to keep a perpetrator out of a protected space, issue rapid
warning or alert to public safety, or quickly conclude a shooting as it unfolded. While some of
these shootings had zero casualties, it is notable that all these perpetrators – even in zero casualty
cases – displayed mass intent by firing hundreds of bullets, making threatening statements, or
bringing a great deal of spare ammunition. Therefore, the failure of the shooting is most likely
attributable to the success of the SCP or the guardianship strategies in place.

5.3 Chapter Summary
Together, the crime scripts and case studies provide nuance to quantitative results by
emphasizing specific mechanisms of SCP success and failure. Failure occurred due to improper
implementation of existing policies, poor training and compliance, unanticipated SCP
consequences, and dangerous environmental design. For example, two separate cases with high
casualty rates featured doors that could only lock from the outside. In the event of a motivated
public mass shooter, these external locks delayed initiation of lockdown or directly trapped
victims outside of a safe space, resulting in mass death. In other cases, individuals tasked with
guardianship roles failed to perform their duties, resulting in significant loss of life. Two cases
further exemplified the harm that occurs when SCP techniques intended to prevent a different
crime backfire during a public mass shooting. In each of these cases, efforts to diminish a
relatively minor offense (food theft and underage smoking) contributed significantly to
dangerous environmental design and led to loss of life. When SCP succeeded, it was often due to
a combination of rigorous policy and procedures and high responsiveness and compliance to
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these procedures from guardians and place managers. I compare and discuss insights from these
case studies, in conjunction with quantitative results, in the discussion.
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Chapter 6. Discussion of Quantitative Results
This dissertation aimed to build a unique and comprehensive open source database of
public mass shooting incidents in the United States, and to use that database to assess the
applicability of situational crime prevention (SCP) techniques to reduce the harm of these
incidents. Open source database development, searching, and coding resulted in a dataset of 498
public mass shooting incidents between 1966 and 2019. Most of these involved single shooters.
The 7 incidents with more than one perpetrator encompassed either a romantically-involved
opposite-sex couple or two male partners.
A small proportion of these public incidents were spree shootings that occurred over
multiple locations. To incorporate the sprees, I disaggregated each public mass shooting to
individual sites to account for the unique behaviors, situations, and environments at each site.
This benefitted data analysis by increasing the overall sample size to 561 sites, rather than 498
incidents, and boosting the power of statistical analyses. It is again worth noting the relatively
rare occurrence of public mass shooting incidents throughout the 53-year time period. The
United States witnesses an average of 20,000 homicides per year, of which public mass
shootings are a negligible percentage. Furthermore, recent CDC (2021) estimates indicate that
over 45,000 gunshot deaths occurred in 2020. By contrast, public mass shooting incidents caused
a 53-year total of 1,554 deaths. These comparisons are not intended to diminish the public harm
and loss of life associated with public mass shootings, but rather are a re-acknowledgement of
the relative rarity of this violent phenomenon.

6.1 Active versus Mass Shooting: Evaluating Intent
These incidents included both active shootings and completed mass shootings to account
for instances where perpetrators intended to commit a mass shooting, but failed due to
253

environmental or situational factors. Many open source databases track either active shootings
(e.g., NPYD, FBI) or mass shootings (e.g., The Violence Project, Mother Jones). These
phenomena are typically considered discrete forms of gun violence (Silva & Greene-Colozzi,
2018), due to the varying number of victims killed and/or wounded. Therefore, most
conventional public mass shooting databases include only attacks that succeeded, routinely
excluding cases that did not progress to a “mass” shooting. This minimum victim-criterion is
practiced by some of the leading scholars in the mass shooting field (Duwe, 2020; Lankford &
Silver, 2020; Fox & Levin, 2022) and incorporated into many of the most-cited publicly
available mass shooting databases (e.g., Mass Shooting Tracker; The Violence Project). With an
interest in harm mitigation, I argue for a victim-free definition that includes both attempted
active shootings and completed (i.e., successful) mass shootings. Inclusion of incidents with a
range of casualty outcomes – from no casualties to maximum casualties – allow us to conduct
meaningful within-sample comparisons. This is especially crucial when considering the impacts
of environment, situation, security, and response to public active shootings. Each of these four
factors could significantly alter incident outcomes in ways relevant to policy and practice, but
without the inclusion of lower-casualty comparisons, it would be challenging to effectively
evaluate the scope of these effects.
The analytic strengths of a no-victim criterion – comparison of harm mitigation – are
countered by the challenges associated with determining what makes a public mass shooting, if
not the “mass” criterion. Public active and mass shooters are understood to be offenders who
seek out random and targeted victims (Fox & Levin, 2022), but if their efforts fail to result in
mass outcomes, and especially if they are killed during the event, it is difficult to measure the
intent of the attack in the absence of notes or legacy tokens. I addressed this difficulty by
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creating a case definitional rating score assigned to each individual incident (n =498) and site (n
=561). This score measured behavioral indicators of “mass” intent: bringing spare guns and
ammunition, making threats, leaking intent, wearing a costume to invoke fear or mimic violent
role models, aiming and firing at victims and random witnesses, having a targeted or symbolic
grievance against the location, stockpiling guns and ammunition, or training to shoot. Many of
these discrete behaviors have been documented or noted in prior research (Fox & Levin, 1994;
O’Toole, 2000; Newman et al., 2004; Clemmow, Gill, Bouhana, Silver, & Horgan, 2020; Cowan
& Cole, 2022), but their utility as indicators of intent is a novel contribution of this dissertation.
Not all perpetrators displayed all indicators of intent, but the large majority (99%) had at least
three indicators, typically the targeting of a public and populated location and one or more other
indicators. Many perpetrators aimed at victims (ruling out poor aim or accidental shootings),
many hunted and searched for additional victims (suggesting a desire to continue killing), and
many prepared by bringing extra or spare ammunition (indicating that even if they had one or
two specific targets in mind, they were prepared to shoot many more). The average score was 6.6
indicators of intent out of a possible 13, which suggests that the database fulfilled its purpose of
documenting incidents where the perpetrator had mass intent regardless of his or her success.
Case studies 75 and 283 exemplify the importance of the no-victim criterion and case
definitional rating score. The perpetrator of incident # 75 threatened to commit a violent act
against his targeted location, and purchased several hundred rounds of ammunition one hour
before he entered the location and commenced the shooting. He drove a large vehicle into the
building and opened fire from the car window at random on victims attempting to flee or hide.
His case definitional rating score was 9, indicating high intent. He fired at least 12 rounds of
ammunition, in addition to attempting to run over victims with his car, and did not stop firing
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until he was shot himself by a responding guardian. This incident resulted in no casualties: 0
injuries and 0 fatalities. Certainly from a prevention perspective, this perpetrator would qualify
as an individual at-risk of committing a shooting. He made threats, had a known grievance, and
stockpiled firearms. However, he would be excluded from most public mass shooting databases
because he did not successfully injure or kill any victims, and his important pre-operational and
warning signs data would be missing in studies geared towards prevention. By broadening the
definition of a public mass shooting to 0 casualties, and using the case definitional rating score, I
was able to include this perpetrator in my analysis with relative confidence, and thus improve my
dataset by incorporating valuable information relevant to prevention and harm mitigation: his
was one of the few attacks that was stopped by an armed security guard.
Case 283 highlights these factors even more. This perpetrator had a long history of
threatening violence and sharing his desire to kill and injure children and police. His case
definitional rating score was 5, which is slightly lower than the average of 6.6, but it is worth
noting that this case received comparatively less media coverage because it was not considered a
mass shooting. The perpetrator brought 3 firearms with him and had several spare loaded
magazines. He attacked a well-protected target (a public safety building), but attempted to
circumvent security by luring victims outside with a burning truck. During the course of the
shooting, he fired 164 rounds and aimed specifically at windows of the building in an attempt to
hit people. He had a history of facilitating conditions related to familiarity with firearms, as he
had worked as a licensed security guard and also went shooting for sport. Despite these
conditions and preparation, his gunfire did not hit any victims and he, like # 75, would not
qualify as a public mass shooter. Yet, he displayed notable warning signs and preparatory
behaviors indicative of mass intent and the mechanism of his event failure was not a lack of
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effort or motivation, but rather due to the type of target and rapid response of his intended
victims.
It was not the primary purpose of this dissertation to measure and report on issues of
definition and intent, but in the course of optimizing database reliability, intent became a crucial
factor in determining case inclusion and ensuring against selectivity bias. Quantitative results –
the use of a case definitional rating score to determine intent – and qualitative results – nuances
of crime failure from case studies and crime script – suggest reconsideration of the “mass”
victim criterion in studies of public mass shootings. Important insights relevant to prevention and
harm mitigation may be missed when scholars rely solely on the “success” of a mass shooting
rather than the behaviorally indicated intent of the shooter.

6.2 Database Reliability and Case Credibility
Database establishment for the dissertation produced some potentially valuable insights
for open source database development and data collection. My protocols drew from some of the
foundational open source methodological literature (Chermak et al., 2012; Freilich et al., 2014;
Ackerman & Pinson, 2016) to ensure optimal reliability for individual variables, discrete cases,
codebook sections, and the database overall. I discuss 3 methodological innovations informed by
prior literature below.
6.2.1 Division of search engines
Searching and coding are the core steps for cultivating an inductive, open source
database. Often these two steps are approached simultaneously for any assigned case: the
researcher performs a detailed open source search using search engines and targeted key words,
and then engages the resulting source material to code the case (Freilich et al., 2014). However,
recent scholarship and analysis of the open source process suggests that both searching and
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coding benefits from division of labor (Greene-Colozzi, Freilich, & Chermak, 2020). When
searches are intended to be exhaustive and comprehensive – meaning the searcher is to aim for
saturation of sources rather than sufficiency – the searching process may take several days.
When combined into a single task with coding, there could be concern for thoroughness. To
mitigate this, and fully ensure comprehensive searches, I divided the searching and coding
process into two distinct steps. Searching occurred over several months, well before coding, and
each case was searched by more than one person in several different databases. Thus, searching
was a collaborative and extensive process that aimed to capture all available and reliable open
source data pertaining to a case, regardless of whether that data had relevance for the codebook.
Additional, targeted searches using specific keyword queries were employed during coding to fill
in any missing data (Freilich et al., 2014).
This searching process worked well. No searches resulted in 0 materials, and even for
lower reliability cases with less coverage, the collaborative searching yielded 10-15 sources.
Most case folders had multiple, unique media sources, time-appropriate photographs of the site,
and at least one other source, including factual court (29.7%) or police reports (18.5%). The
division of search engines and collaborative searching may be a useful alternative strategy for
future open source databases, especially when search protocols necessitate the use of 20 or more
search engines. Anecdotally, different searchers revealed unique affinity for certain engines,
developing tricks and techniques to find sources and gaining efficiency and familiarity with the
search tools over time.
6.2.2 Variable Evidence Scores
As suggested by Ackerman & Pinson (2016), each variable in the codebook had an
associated evidence score. These scores ranged from No Evidence (0) to Strong Confirmatory
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Evidence (2), with a middle value of Some or Moderate Evidence (1). These qualitative values
had the advantage of relative simplicity, but they only broadly captured the quality of evidence
used to code each variable. A more advanced qualitative scale might be a useful exercise for
future research. However, these three categories did provide valuable insight as to the
trustworthiness of each variable and ultimately each case once scores were summed up. It also
provided an opportunity for coders to enter coding values for select variables using inference
rather than evidence. For example, a perpetrator’s criminal history is typically mentioned in
coverage of a public mass shooting. If a coder encountered a case with good media coverage and
no mention of criminal history, she could enter a No-code instead of Missing, and qualify that
code with an associated No Evidence value. This greatly reduced the amount of missing values
for certain variables that could safely be inferred by absence of evidence (e.g., criminal history,
security at certain venues, leakage or intent in certain cases).
The evidence codes also open avenues for assessment of open source coverage. By
examining variables that tended to have No Evidence, future research can illuminate what types
of data are more likely to be missing from coverage and which types are reliably reported for
every case. These insights can then inform search protocols as well as future codebook
development. I examined evidence scores by section (Table 41), and found that variables related
to the event (casualties, location, conclusion) tend to have the most evidence from open sources.
Variables related to precursor or pre-event information (perpetrator background, history,
planning or preparation) had comparatively less evidence available. This suggests that data
pertaining to perpetrator history and pre-incident experience may be more difficult to reliably
code using open sources, and may require special types of sources (e.g., FOIA requests). The
implications of this finding go beyond methodology of future studies and may be useful for
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evaluation and assessment of current open source databases, particularly those focusing on
perpetrator backgrounds and experiences (e.g., The Violence Project).
Table 41. Evidence Scores by Codebook Section

Codebook Section
Intent
Event
Precursor
RCP
SCP

Average score
15.7
4.4
5.9
21.8
19.6

Standard Deviation
5.9
1.7
3.6
9.9
7.6

Range
3, 28
0, 6
0, 14
3, 42
3, 36

6.2.3 Case Credibility and Reliability
Once more borrowing from Ackerman & Pinson’s (2016) innovative paper, I
incorporated a series of case-specific metrics evaluating the credibility and reliability of each
individual case (n = 498). These metrics measured whether the case had a police report or court
document, and provided qualitative scores indicating the overall reliability of sources used to
code the case and the overall uncertainty or inconsistency apparent in case coverage. Together,
they could be used in conjunction with the numeric case score (the sum of all evidence scores) to
indicate how credible and reliable each individual case is. They also provide important holistic
assessment of the database, informing consumers and users about the limitations associated with
the data. Having unique case scores additionally allows users of the database to filter out cases
with low or poor reliability and compare the effects of including or excluding these data on
statistical results. For example, around 13% of cases (n =73) in the database received a high
uncertainty score, indicating considerable disagreement or conflict in terms of open source
coverage and reporting of the event, and generally high uncertainty as to how the incident
occurred or what happened. These 73 cases could easily be excluded from data analysis using the
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case uncertainty variable. Similarly, cases with very low numeric reliability scores could be
filtered out for comparative analysis.
Reliability metrics also facilitate multiple imputation for missing data. Multiple
imputation by chained equations (MICE) works best with the inclusion of auxiliary variables that
are associated with or predictive of missing-at-random variables. Because case reliability scores
– whether numeric or qualitative – are related to case coverage and the quality of open sources
used to code the case, these are theoretically appropriate auxiliary variables to help impute
missing variables. As part of the MICE process, I ran simple bivariate tests predicting variable
missingness from potential auxiliaries, including case reliability score, fatalities, and casualties.
Case reliability was the strongest and most consistent predictor of missingness, more so than
fatalities, further supporting the utility of incorporating many diverse reliability metrics into the
open source codebook process. With increased academic attention directed at improving
methodological rigor in open source database development, this dissertation provides a
preliminary indication that such metrics should be regularly incorporated into any open source
database.

6.3 Describing Public Mass Shootings
6.3.1 Incidence and casualties
Public mass shootings occurred every year in the United States with the exception of
1968, although it is highly likely that a definitionally appropriate shooting did occur in 1968, but
went unreported or missed. Public mass shootings, mass casualty shootings, casualty rates, and
fatality rates increased gradually with each decade. 2019 had the highest number of public mass
shootings (30), but 2017 had the highest number of public mass casualty shootings (17). The
2010s saw the highest casualty and deadliest shootings out of any decade, jumping starkly from
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673 public mass shooting casualties in the 2000s to 1,833 public mass shooting casualties by the
end of the 2010s. This is likely due to the occurrence of the nation’s worst mass casualty events
happening in 2016 and 2017.
Examining yearly incidence of both public mass shootings and mass casualty shootings
reveals a general upwards trend and significant yearly variation. Some years, like 1992, 1999,
and 2010, saw a large spike in both types of shootings. However, in other years, the rates of both
fell or dipped, or public mass shooting incidents spiked but mass casualty incidents dropped.
Despite this variation, these data support prior literature (Silva, 2019; Duwe, 2020; Fox & Levin,
2020) in finding that these crimes are indeed increasing, both in terms of incidence and severity.
While open source coverage and selectivity issues may explain lower rates of public mass
shootings in earlier years, these issues may not pertain to mass casualty incidents, which are
more likely to receive news coverage and therefore be included in open source datasets.
Likewise, increases in fatality and casualty rates are less easily explained by selectivity bias. The
sharp increase in severity between the 2000s and 2010s suggests that perpetrators may be
attempting to out-perform each other (Lankford, 2016; Silva & Greene-Colozzi, 2019), or are
selecting public sites that provide more potential targets.
6.3.2 Scene Conclusion
There is a notable gap in public mass shooting literature regarding how these incidents
conclude beyond broad categorizations of suicide, arrest, or fatal intervention (Lankford, 2015a;
Osborne & Capellan, 2017; Silva & Greene-Colozzi, 2019). These generalizations are limited in
terms of theoretical and policy implications, although they do provide foundational information
about suicidality and law enforcement responses. I first broke down conclusion by scene (n =
561), as well as by scene actor: perpetrator, witnesses and victims, non-law enforcement
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guardians, and responding law enforcement. Over 60% of scenes concluded due to perpetrator
action, such as suicide or ceasing to fire the gun voluntarily. Responding law enforcement
intervened and forced a conclusion in slightly more than 20% of scenes. Surprisingly, victims
and witnesses more often forced a conclusion than non-law enforcement guardians, like on-site
security or other place managers.
Prior literature (Silva & Greene-Colozzi, 2019; Osborne & Capellan, 2017; Newman et
al., 2006) has demonstrated that public mass shooters often terminate these incidents themselves,
most commonly by committing suicide. This supports the finding that the majority of incidents
were concluded at the shooter’s determination, rather than external intervention. However,
further disaggregating conclusion from these broad actor categories reveals that the most
common specific conclusion was not perpetrator suicide, but perpetrators ceasing to fire by
voluntarily surrendering, relinquishing the firearm, or leaving the scene. Completed suicide was
a close second in terms of scene conclusion; but most perpetrators simply stopped shooting
willingly and without self-harm. In the absence of a first-person narrative explaining this
decision, it is difficult to suggest state of mind. However, it is possible that the decision to stop
shooting reflects rationality – or bounded rationality (Simon, 1957), as adopted by Cornish &
Clark (1986). Having achieved an internal goal – whatever it may be – these perpetrators have
reached a point of sufficiency or satisfaction with the outcome of their crime. They are not
“madmen” driven to uncontrollable aggression, as the media and politicians claim, but rather
goal-oriented in the same manner as other conventional criminals with financial or instrumental
goals. Put differently, these findings seem to suggest that most public mass shooters are capable
of control and situational decision-making, a.k.a. rationality.
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Consistent with previous research (Vossekuil et al., 2004; Blair & Schweit, 2014), most
shootings ended before law enforcement arrived, despite the fact that police arrived on scene
within five minutes for the majority of incidents. Since the 1999 attack at Columbine High
School, federal officials have greatly increased the amount of funding and training for active
shooter incidents (Ziegler, 2020). Police are still considered the first line of defense and
resolution for active and public mass shootings, with Department of Homeland Security
guidelines (DHS, 2015) de-emphasizing defensive action by victims and witnesses. Some police
departments have special task forces and response teams trained solely to respond to active
shooters, and typically, their priority is to seek out the shooter rather than render aid (DHS,
2017). These findings – that 63% of incidents are concluded by the perpetrator, and 60% of
incidents are over before law enforcement drive up to the scene – call into question this response.
Police action accounts for less than one-quarter of public mass shooting scene resolutions.
Notably, responding police are entering an unstable and dangerous situation with an active
shooter, and their primary role is to resolve the crime. However, authorities may consider
incorporating rapid trauma care and evacuation of severely injured victims as part of that first
wave of response. More victims in this study were pronounced dead at the scene of the shooting
than died at hospitals or during transport, but this may be partially because these victims were
not attended to until after the suspect had been identified and controlled – which could take
minutes to hours. Given this empirical evidence that perpetrators more often conclude shootings
than first responders, future research might directly address this by comparing fatalities and nonfatal injuries for incidents and sites with varying conclusions and scene clearance rates.
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6.3.3 Perpetrator
The focus of this study was behavioral and situational, rather than dispositional, and for
that reason, few variables assessed perpetrator characteristics. However, in line with much past
research (Hempel, Meloy, & Richards, 1999; McGee & DeBernardo, 1999; Fox & Levin, 2003;
Duwe, 2004; Vossekuil, Fein, Reddy, Borum, & Modzeleski, 2004; Capellan, Johnson, Porter, &
Martin, 2019; National Threat Assessment Center, 2019), most perpetrators were biologically
male at the time of the shooting, and one perpetrator was a transgender male. On average,
shooters were in their mid-30s, with the youngest 11 years old and the oldest 88 years old.
Despite a handful of female perpetrators, this suggests that public mass shootings remain a
predominantly male form of crime; although, crime, in general, tends to be a male endeavor.
Certainly, the average age of public mass shooters deviates from that of general criminal
offenders, who are more often young males (Moffit, 1993). Almost 40% of perpetrators had
some kind of criminal or arrest history prior to their attack, loosely defined as official police
contact, like arrest, that did not necessarily result in charges or conviction. Because of this broad
definition, it is difficult to compare the rate of public mass shooters with arrest or criminal
records to official statistics, such as the oft-cited Department of Justice estimate of 29% of
Americans with a felony arrest (Friedman, 2015). It is, however, an indication that these
perpetrators are known to law enforcement prior to their attacks. This could be useful
information for threat assessment. While not the majority of perpetrators, it appears that some
public mass shooting perpetrators demonstrate prior criminality, and these police contacts and
any follow-up contacts with the criminal justice system could be used to assess risk for future
mass violence.

6.4 Research Question 1: Behavioral Profiles Using Latent Class Analysis
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Research Question 1 aimed to explore heterogeneity among public mass shooter
motivation, warning signs, and pre-operational behaviors. Of particular interest were behaviors
and signs that correspond to the “pathway to violence”. First introduced by Calhoun and Weston
(2003), this theory suggests that targeted violence, especially mass public violence, does not rise
“out-of-the-blue”, but rather is the climax of a pathway to violence: a roadmap that signposts
certain warnings signs, like planning, preparation, and grievance, along the way to an attack. The
model incorporates motive, planning, and preparation with psychological states, like fixed
ideation, to explain how potential mass violence offenders progress from motive to actualization.
Grievance is the first step on the pathway, stemming from a perception of injustice treatment.
Subsequent steps highlight observable actions and behaviors – pre-operational behaviors and
warning signs – like leakage of violent interest, expressions of intent and threats, weapon
acquisition, and training. This pathway model is routinely encouraged for threat assessment
practitioners by leading criminal justice agencies, including the FBI’s Behavioral Analysis Unit
(Department of Justice, 2017) and the Department of Homeland Security (DHS, 2022).
I used latent class analysis to assess patterns of warning signs, pre-operational behaviors,
and motives among my sample of public mass shooters (n = 506). The results indicated a best fit
model with three classes that were well distinguished from each other. The two smaller classes, 1
and 2, comprised roughly 46% of the sample and were both characterized by high probabilities
of grievance motived violence and leakage and intent. These perpetrators did not, or could not,
hide their intentions. They were likely to leave hints or clues about their impending attacks, and
likely to have serious grievance known to others. Perpetrators in class 1 had a 91% probability of
directly expressing intent through threats of violence; class 2 perpetrators had an 88.6%
probability of expressing intent.
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These two classes differed in their pre-operational behaviors and historical conditions.
Class1 displayed extremely high probability of explicit gun-seeking and stockpiling behaviors in
preparation for the attack. These perpetrators were likely to purposefully (and observably)
purchase or steal a firearm or ammunition in the months, weeks, or days leading up to the
shooting. Class 2 perpetrators displayed the exact opposite behavior: they were extremely
unlikely to observably obtain a gun or ammunition. While these perpetrators do make concerning
statements or otherwise leak violent intent, they appear to be either more furtive about gun
obtainment, or they already own guns. These differences may be partially explained by distinct
background conditions: namely, the higher likelihood of class 2 perpetrators to have a criminal
or arrest history as compared to class 1. It is possible that they sought out alternative means for
gun obtainment due to federal legislation prohibiting firearm purchases for individuals with
criminal records or current indictments. If these perpetrators had arrests or convictions related to
other previous gun crimes, they might have already owned the guns as well. Capellan and
colleagues (2019) reported similar results in their study of public mass shooters, finding that
most workplace shooters, ideological shooters, and rampage shooters are less likely to acquire
firearms prior to the incident.
While this behavioral difference in gun-seeking may have any number of potential
explanations, the implications of it are more straightforward. Class 1, with the high probability of
gun-seeking behavior, comprised only 20% of the sample. The remaining 80% of perpetrators in
classes 2 and 3 had low to negligible probabilities of observable gun obtainment. Since gun
obtainment is an active behavior that suggests (in the context of other warning signs) intent more
strongly than demonstrating preoccupation or interest in violence, it reflects an important part of
the planning and preparation associated with the pathway to violence (NTAC, 2015). These data
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suggest that many perpetrators who could be flagged for threat assessment due to violent leakage
and threats might not display the actionable behaviors necessary for continued assessment. In
other words, these at-risk individuals may not undergo future evaluation if preliminary
assessment finds they have not actively tried to obtain a gun.
Where classes 1 and 2 differed more substantially with respect to observable preoperational behaviors, the 3rd class of perpetrators displayed an entirely unique profile (Figure
11). Class 3, which at 54% encompassed the largest percentage of the sample, had low
likelihoods for all warning signs and pre-operational behaviors. These perpetrators were unlikely
to make threats, leak hints or clues, obtain a gun or train, and were less likely even to have
known grievances. This finding supports recent research by Clemmow and colleagues (2020)
using cluster analysis to evaluate profiles of lone-actor, grievance-fueled offenders. The authors
reported varying clusters of background conditions, stressors, and preparatory behaviors,
including a two-cluster model revealing offenders with high leakage propensity and low leakage
propensity. As their sample included lone-actor terrorists and mass killers, the authors further
differentiated between the two typologies, finding that mass murderers were significantly less
likely to be classified as high leakage. These past results and the current findings seem to
indicate that leakage, expressions of intent and threats, and observable behaviors like gun
obtainment or training are not as typical for public mass shooters as empirical literature (Cowan
& Cole, 2022) would suggest.
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Figure 31. Latent Class Profiles of public mass shooters

These results confirm heterogeneity among public mass shooters in terms of warning
signs, which have traditionally been assumed as a common and shared set of pre-operational
behaviors among predatory public mass killers (O’Toole, 2000; Federal Bureau of Investigation,
2017; Gill, Silver, Horgan, & Corner, 2017; Silver, Simons, & Craun, 2018; Lankford, Adkins,
& Madfis, 2019). Yet, class 3 had low probability of major warning signs indicated by mass
shooting literature: leakage, expression of intent or threat, and warning signs. Perhaps an even
more crucial point is that class 3 was the largest of the three classes, comprised of 54.3% of the
entire sample of public mass shooters. While both class 1 and 2 were characterized by high
probability of leakage and intent, they differed in an extreme manner on gun seeking and
obtainment, another potential warning.
The gold standard for addressing public mass and active shooter incidents is prediction
and prevention (Knoll & Pies, 2019). The utility of prediction is underscored by the idea that
those who are motivated to commit public mass violence follow an observable pathway lined
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with warning signs. Studies routinely indicate that certain warning signs are prevalent among
mass shooters, including direct threats (Hempel et al., 1999; Meloy et al., 2001; Cowan & Cole,
2022), gun-seeking behavior and paraphernalia (Lankford, Adkins, & Madfis, 2019; Cowan &
Cole, 2022), and statements of violent interest or violent intent (Silver, Horgan, & Gill, 2018;
Silver, Simons, & Craun, 2018; Cowan & Cole, 2022). However, these studies often only
examine the worst cases of public mass violence: those with 4 or more fatalities (e.g., Cowan &
Cole, 2022). They serve a purpose in informing about a very specific type of offender – one who
tends to be most “successful” in carrying out his or her crime – but they tend to disregard less
severe incidents.
This is an issue for database development and reliability. Data from the current study
indicates that casualties are indeed situationally dependent, and different perpetrator, victim, and
responder actions can substantially impact the outcome. Thus, an entire subset of eligible cases is
missing from studies that only assess the pathway to violence among high-casualty shooters. As
the LCA data demonstrate, a large portion of perpetrators do not display these common signposts
associated with targeted and mass violence. Perhaps more importantly, class 1 and 2 perpetrators
who did display warning signs had no significant difference in terms of incident severity
compared to class 3 perpetrators without warning signs. This implies that studies and databases
asserting a minimum casualty count to study variables related to the pathway to violence may
indeed be missing significant cases. Future research might examine additional differences among
the three classes in terms of open source data availability and the quality of evidence used to
code cases.
Much attention has been directed at understanding motive typologies of public mass
shooters (Holmes & Holmes, 1998; Fox & Levin, 2003; Mullen, 2004; Larkin, 2009; Lankford,
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2016; Lankford & Madfis, 2018; Langman, 2018; Lankford & Silver, 2020) or disaggregating
attackers based on motivational structures and targets (Mullen, 2004; Clemmow, Gill, Bouhana,
Silver, & Horgan, 2020; Silva & Greene-Colozzi, 2020). The latent class analysis findings from
this study suggest heterogeneity in behavior that may be independent of motive. Certainly those
shooters in class 3 characterized by low probabilities of warning signs and pre-operational
behaviors had lower probabilities of grievance and ideological motive as compared to the other
classes. However, they were still strongly defined by grievance motive. One possibility is that
these perpetrators, if they do walk the same pathway to violence as other targeted and mass
violence offenders, are simply less transparent about sharing any warning signs. This would be a
practical challenge to current threat assessment, which remains heavily reliant on the observable
signposts on the pathway to violence (Calhoun & Weston, 2015), but opens avenues for
considerable future research aimed at investigating what behaviors and warning signs these
“subtle” perpetrators do display as they prepare for a public mass shooting attack.

6.5 Research Question 2: Predictors and Mediators of Incident Outcome
Research question 2 aimed to understand what environmental and situational factors
predicted variation in incident severity. Bivariate and multivariable regression models for four
discrete outcomes indicated that perpetrator behaviors, victim and witness behaviors, and certain
aspects of the situation and environment significantly predicted variation in incident outcomes.
To briefly review, predatory “rational” perpetrator behaviors significantly increased severity
across all four outcomes, and victim or witness disbelief significantly worsened outcomes in
three of the four models. Few individual variables related to SCP or environmental design
significantly impacted incident outcomes in bivariate or multivariable models, with the notable
exception of successfully implemented lockdowns, which mitigated the harm of public mass
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shooting incidents. However, aggregated scales of protective SCP measures and protective
features of the environmental design did influence the severity of incidents: SCP holistically
mitigated harm, and protective environmental design holistically increased harm for certain
outcomes. Finally, as might be expected, errors from first responders worsened incident severity,
and the use of at least one semiautomatic gun during the shooting also worsened severity. I
discuss and contextualize findings related to victim or witness behavior, predatory perpetrator
behavior, and SCP below.
6.5.1 Escape and Disbelief
I assessed relatively few victim and witness behaviors, focusing more on those outlined
in the Department of Homeland Security’s Active Shooter guidelines (2015; 2017), including
run, hide, and fight. Running exerted a harmful effect on incident severity, but only for the
casualties outcome. This finding contrasts the results of Abreu and colleagues (2019) stochastic
simulation study of public mass shooting incidents, which suggested that escape behaviors, like
running, corresponded to fewer casualties. The authors used a Monte Carlo simulation to create
an active shooter scenario involving a perpetrator armed with an AK-47 rifle engaging in random
firing and hunting behavior within a rectangular grid populated by randomly distributed victims.
Results showed that victims who ran faster in the simulation corresponded to lower casualty
incidents. In the current study, however, there were more casualties at sites where victims ran to
escape. While this discrepancy certainly warrants further investigation, it may be partially due to
the non-specificity of the variables in the current study. Run was a dichotomous and nonmutually-exclusive variable that measured whether at least some individuals chose to run to
escape the shooting. Closer assessment of victim and witness response that separates run, hide,
and fight into exclusive categories, may reveal different trends in the success of these actions.
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Very little research has tested the utility of run, hide, fight in an active or public mass
shooting scenario, outside of simulation studies. Briggs and Kennedy (2019) conducted a
simulation of civilian responses in an active shooter scenario suggesting that fighting could be
potentially life-saving if a proportion of victims were to engage the perpetrator. However, Glass
and colleagues (2018) ran a different simulation study that indicated a large number of trained
civilians with firearms would be required to stop a single active shooter in a large public area. In
the current study, defensive action from victims and witnesses had no impact on any incident
outcomes, despite occurring at over 30% sites. It is essential that future work continue to
evaluate the run, hide, fight paradigm for effectiveness in active or public mass shooting
incidents.
An intriguing finding pertained to the effects of victim and witness disbelief on incident
outcome. Disbelief occurred at 35.8% of scenes, and it happened in a variety of different forms.
In many situations, disbelief was tied to auditory stimuli. Witnesses reported hearing gunshots
and noting that these noises were atypical for that particular venue, but ultimately dismissing the
possibility that the sounds could be gunshots. Instead, they assumed any number of alternative
explanations (Table 42). Other times, disbelief was visual, wherein witnesses observed a shooter
aiming and firing a gun at victims and observed those victims being injured, but assumed a
benign explanation (see Table 42). During the 1999 Columbine High School shooting, students
and teachers heard gunshots, screams, and explosions, or saw the two perpetrators firing upon
victims, but some assumed that they were witnessing the annual senior prank – even after seeing
classmates gunned down and bleeding (Cullen, 2009). In other incidents, the surreal nature of the
shooting was so extreme that the perpetrators themselves were compelled to remind their
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audience of its reality: shouting “this is real” when witnesses did not react with the expected fear.
One witness, who ultimately convinced a shooter to surrender, described her reaction:
“I had never seen a gun before. Ever. That was the first time I had ever seen a rifle. That
was the first time a rifle had ever been shot in front of me. I thought it was all a joke at
first because I had never seen a gun.” (Case # 498)
The effect of disbelief on incident outcome was consistently significant and harmful. Any
report of disbelief was associated with a significant increase in casualty count, and higher odds
of both mass casualty and mass death outcomes. For simplicity, disbelief was measured
dichotomously as either present (reported in open sources) or absent (confirmatory evidence that
disbelief did not occur). Therefore, measurement was somewhat limited in terms of reflecting the
extent of the disbelief and whether this was a typical response at the scene. However, these
findings are still compelling. Even in circumstances where only a few people might have
experienced disbelief (the few being interviewed by media or police), that uncertainty or denial
of the situation was enough to significantly impact the severity. Far more people were harmed
when disbelief occurred, and critically, disbelief was associated with greater odds of a mass
death shooting.
Alternatively, it is possible that this finding reflects a selectivity issue in open source
reporting of sensationalized mass shootings. Cases with more fatalities or higher casualties
receive more coverage and media interest, and the media are more likely to seek out witness
statements contextualizing the incident for these cases than for low or zero casualty incidents.
Fortunately, the effects of media coverage and selectivity can be controlled by incorporating
reliability metrics about the amount and quality of open source coverage into future predictive
models.
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Table 42. Examples of disbelief and uncertainty

Auditory Gunshots
Corrugated tin falling
Firework
Car backfiring
Balloon popping
Dishes falling
Library cart rolling
Tree falling
Construction - hammering nails
Quiet popping
Metal thing being dropped
Hitting a tin door
Janitor dropping his toolbox
Janitor dropping a stack of metal folding chairs
Furnace having issues
Hammer banging on metal
Metal door frame falling
Roof caving in
Metal trays falling
Microwave exploded
Stepped on something that popped

Armed Shooter/Gunshot Victims
Senior prank
Skit
Church theater performance
Drill
Hoax
Joke
Alternative theater performance
Kids protesting (pretending to be dead)

The origins of this uncertain or disbelieving response are well documented in
psychological literature, most notably, in the work of Darley and Latane (1968), who famously
described bystander effect theory. Bystander effect occurs in social or public emergency
situations, wherein the presence of others dissuades response and intervention from witnesses. In
their original work, Darley and Latane (1968) laid out five cognitive and behavioral steps
necessary for response to a threatening situation. At the culmination of these steps comes fully
aware reaction. The first three stages include noticing something out of the ordinary, interpreting
the situation as an emergency, and assuming responsibility for taking action. The middle stage –
interpreting an emergency – perhaps constitutes the greatest burden for witnesses, and it is here
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that disbelief comes into play. Empirical research into bystander intervention indicates that
response is especially weak when the emergency is ambiguous, unexpected, or hard to interpret
(Latane & Nida, 1981) – as can be the case with gunshots. Other more recent work has suggested
that the bystander effect becomes weaker when situations are interpreted as clearly dangerous
(Schwartz & Gottlieb, 1976; Harari, Harari, & White, 1985; Fischer, Greitemeyer, Pollozek, &
Frey, 2006). This may explain why witnesses were more likely to report disbelief in response to
gunshot sounds rather than visual observation of the shooter: the interpretation is immediately
facilitated by visual evidence, whereas “cracking” or “popping” noises could feasibly be
explained as anything.
When considered in the context of cognitive response, the effect of disbelief on incident
severity appears logical. If the crucial step of emergency recognition is delayed or obstructed,
assuming responsibility for personal safety will also be delayed. Moreover, the Department of
Homeland Security’s Run, Hide, Fight initiative (DHS, 2015) zeroes in on the latter steps of
Darley & Latane’s (1968) cognitive requirements, namely the processes of forming and
implementing a plan for action. Less attention is directed at the necessary steps of noticing,
recognizing, and assuming responsibility for personal safety or the safety of others in the event
of an active or public mass shooter. Since these early steps of recognition are arguably the more
important steps for assuring quick and effective response, their absence from most active shooter
protocols and trainings is particularly notable. Findings from the current study represent the first
empirical link between potentially delayed response due to misinterpretation of emergency
stimuli and harmful casualty outcomes in public mass shootings. Importantly, these findings
suggest that active and public mass shooter response training should start well before behavioral
reaction with the cognitive interpretation of auditory and visual stimuli.
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6.5.2 Perpetrator Rationality
In all regression models, regardless of whether SCP and environmental design were
operationalized as discrete variables or scale items, there remained a significant and harmful
effect of predatory behaviors on outcomes. These effects were retained even when controlling for
use of semiautomatic guns and victim, witness, and law enforcement responses. These behaviors
included searching and hunting for victims, locating and invading hiding places to kill victims,
reloading, wearing protective equipment to the scene, and manipulating the environment to trap
victims or delay first responders and police. Each of these increased casualty and death counts,
and/or increased the odds of a mass casualty or mass death incident.
These findings are unsurprising in terms of their effects on incident outcomes: they are
empirical demonstrations of common-sense relationships between behavior and outcome. The
importance of these findings is less for prediction of variation in outcomes, and more for the
understanding of rationality and public mass shootings. Public mass shooting incidents are
overwhelmingly contextualized by the media, politicians, and the lay public as irrational and
senseless (McGraw et al., 2019). Public mass shooters are labeled “madmen” and “crazies”
(Croucher, 2018). Scholars still use the phrase “rampage shooters” (Langman, 2009; Lankford,
2016b) to describe the phenomenon, bringing to mind rageful, thoughtless violence. Although
these labels often underlie explanations related to mental illness, they imply a lack of rational
thinking and rational behavior among perpetrators. Cornish & Clarke (2017) argue that such
descriptions and explanations for crime and violence reflect the internalized outrage of an
audience that lacks comprehension of such violence rather than actual irrationality or
senselessness of the violent criminal actor. Like Watkins (1970), they suggest that removing
rationality from even the most seemingly incomprehensible crimes can be counter-intuitive to
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understanding motive and behavior because irrationality oversimplifies complex behavior into
something that does not require explanation.
What is rationality? According to Cornish & Clarke (2017), rationality is the condition of
selecting the best available means to achieve a goal. Like non-offenders, criminal actors –
including public mass shooters – seek to fulfill needs and desires and they follow their preexisting beliefs and active environmental cues when taking action to achieve these desires. An
irrational offender – one who is unable to function according to this definition of rationality and
Simon’s (1957) notion of bounded rationality – would display behaviors that indicate an inability
to select the best available means for goal achievement, and an inability to respond to
environmental cues. These perpetrators would not display overtly predatory behaviors that are
intended to maximize victims; they would not interact with the environment to circumvent
security features or make efforts to trap victims; and they likely would not hunt and roam
throughout space to increase their victim count. This does not appear to be the case for many
perpetrators examined in the current database: 60% of perpetrators displayed the basic rational
action of roaming and searching the space for more victims. Over a third of perpetrators
concealed their firearms upon entering a space to avoid detection prior to the shooting. Almost
40% displayed some kind of rational reactionary response to obstacles in the environment: faced
with an impenetrable door, they modified their course to locate another entry; or encountering
security, they changed their route or made efforts to avoid confrontation.
While comparatively fewer shooters engaged in highly predatory behaviors like wearing
protective equipment or trapping victims, those that did committed far deadlier shootings.
Considering these actions in the framework of rational choice perspective, and drawing from the
concept of bounded, goal-oriented rationality, these perpetrators seemed to be acting in a highly
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rational manner while committing the most “senseless” crimes (high-casualty public mass
shootings). Even if their ultimate goal of murder is senseless, many of the actions they take to
maximize their chances of achieving this goal imply rational decision-making. These findings
offer an extension of the popular, public conception of public mass shooters as “crazy” and
“senseless” to account for goal-oriented, purposeful acts within a bounded rationality context. In
line with Cornish & Clarke (2017), Popper (Knepper, 2007), and Watkins (1970), this expansion
has the potential to benefit not only understanding of how public mass violence occurs, but also
insights into intervention and resolutions that interrupt rational behavior through the environment
or other actors in the scene. If perpetrators are indeed evaluating the environment and making
decisions to best achieve their goals, there is potential to test and simulate environmental and
situational interventions that displace rational behavior, possibly delaying violence or creating
opportunities for witness, guardian, and law enforcement intervention.
6.5.3 Environmental Design
Conceptually, environmental design captured the openness of the space where the
shooting occurred. A more open area provides less physical cover and fewer opportunities for
hiding and represents a more dangerous environment. In contrast, a protected area might have
multiple enclosed spaces with furniture and doors that could be used to barricade entryways or
shelter from a roaming shooter. Variables assessing protected environmental design
corresponded to Cornish & Clarke’s (2003) SCP techniques of assisting natural surveillance
through defensible space and use of place managers. No individual variable related to protected
environmental design had a significant impact on incident outcomes. Aggregated together,
though, variables measuring the protectedness of the space had a harmful effect on victim deaths
at the scene: a more protected environment overall predicted more victims pronounced dead at
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the scene. This was an unexpected and counter-intuitive finding. Both SCP and crime prevention
through environmental design (Clarke, 1980; Jeffrey, 1971) suggest that spaces can be made
safer through access control, such as door locks, or partitioning of open spaces to provide
defensible space. These findings indicate the opposite is true. A more protected environmental
design is a more dangerous space in the event of a public mass shooting. With a simple causal
model like multivariable regression, it is hard to untangle the functional mechanisms that might
underlie this relationship. However, results from structural equation modeling, discussed later,
shed some light on how environmental design can be unexpectedly harmful.
6.5.4 Situational Crime Prevention
Given that the primary aim, and title, of this dissertation centered on testing the
applicability of SCP to public mass shootings, it is encouraging that SCP did indeed appear to
mitigate the harm of public mass shooting incidents. Individually, SCP variables had little
protective impact on outcomes. Included as separate elements, security features like surveillance
cameras, restricted entrance control, surrounding fences, security guards, and warning or alert
notification systems did not significantly predict variation in casualties or outcome. Successfully
implemented lockdowns, however, exerted a consistent protective effect across models. These
were the single security features that had a discrete impact on incident severity. Lockdown drills
are controversial procedures, especially within schools (Schildkraut, Grogan, & Nabors, 2020).
Critics (Everytown for Gun Safety, 2020; Rich & Cox, 2018) allege that they have harmful
psychological consequences for students, who are forced to acknowledge the potential for
violence in their educational setting. Advocates (Schildkraut & Nickerson, 2020) assert that they
provide valuable opportunities to learn fast and effective reactions in case of emergencies. The
current findings demonstrate that lockdowns are successful at protecting lives and bodies when
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properly implemented. Since the lockdown variable only measured whether a successful
lockdown occurred in the event of the shooting and not the history of lockdown drills, these
results have less relevance for the lockdown drill debate. However, these are the first empirical
findings to indicate simply that lockdowns work to save lives during a public mass shooting.
These results provide clear, policy-relevant directives for place managers seeking to make a
public location – whether a school, office building, or shopping mall – safer.
While the individual SCP variables did not exert a significant effect on outcomes,
holistically, these measures did reduce incident severity when converted to a standardized scale
assessing aggregated situational crime prevention. Labeled “exterior SCP” since many of the
features involved external security (e.g., entrance control, security guards, fence or gate, CCTV
surveillance), higher values on this scale corresponded to better SCP, and significantly mitigated
the harm caused by public mass shooting incidents. The effects persisted across all four
outcomes and in the presence of relevant control and other independent variables, including
predatory behavior from the perpetrator and use of semi-automatic firearms. The variables
comprising the aggregated SCP scale pertained to some specific concepts within SCP and crime
prevention literature. The focus of the SCP codebook was on Clarke’s (1980) two prongs of
reducing criminal opportunity through increased effort and increased risk. The seven-variable
scale incorporated four of the 10 effort and risk techniques of situational crime prevention: target
hardening, access control, formal surveillance, and place management. Alone, these techniques
made little difference on the incident outcome. In concert, they appear to be lifesaving. The
better secured a venue was, the lower the casualties, on-scene deaths, and odds of mass casualty
and mass death in the event of a public mass shooting.
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It is noteworthy that Cornish & Clarke (2003) put forth 25 specific techniques of
situational crime prevention, and this study incorporated only a handful of those techniques. This
was partly due to the nature of the violent crime under investigation: techniques related to Prong
5, Removing Excuses, like setting rules, posting instructions, or alerting conscience, are likely
less relevant to public mass shooting incidents. However, there is great potential for future work
to operationalize strategies related to Prong 3, Reducing Rewards, and Prong 4, Reducing
Provocations with respect to public mass shootings. With advancements in understanding
notoriety motivation and contagion in mass shootings (e.g., Larkin, 2009; Towers et al., 2015;
Lankford, 2016; Langman, 2018), techniques that reduce the rewards of public mass shootings
could have potential to discourage future attacks. Further, improvements in threat assessment and
risk evaluation for workplace and school violence may lend well to strategies that reduce
environmental provocations.
The current study took a “hard” approach to applying SCP by focusing exclusively on the
risk and effort of the perpetrator, and these results are important as the first to empirically
demonstrate the utility of SCP in terms of mitigating harm in public mass shootings. However,
there is much room for expansion and extension of SCP to public mass shootings, as well as
extension of these findings to other forms of public violence like terrorism. All five SCP prongs
have been theoretically or empirically applied to terrorism (see Freilich & Newman, 2009),
demonstrating the efficacy of both “soft” (reducing provocations and rewards, removing
excuses) and “hard” (increasing effort and risk) techniques for rare violent and non-violent
public mass crime. Since public mass shootings more commonly occur in open public spaces,
workplaces, and schools, soft and hard techniques could be realistically implemented by the
stakeholders responsible for safeguarding those spaces. With these data demonstrated the
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efficacy of holistic SCP related to target hardening and surveillance, it is possible that
incorporating a wide range of soft and hard techniques would provide even greater protection.
Finally, two types of response errors were evaluated: institutional SCP errors and first
responder errors. While SCP errors were slightly more common, they did not significantly
impact incident outcomes in quantitative models. However, qualitative analysis revealed
intriguing insights about the potential unanticipated harms of SCP techniques designed to
prevent a certain type of crime (Grabosky, 1996), which then backfire in the event of a public
mass attack. Most notably is the technique of locking doors to keep individuals inside a building
or to keep individuals from accessing another part of a building. These procedures can
inadvertently trap victims, decreasing any benefits from a protective interior design or exterior
SCP and directly increasing the harm of the public mass shooting.
First responder errors consistently and significantly increased severity across all four
outcomes. Delays in police entry, dispatch errors, transportation issues, and first responder
miscommunication predicted higher casualty rates, more victims pronounced dead at the scene,
greater odds of a mass casualty event, and greater odds of a mass death event. Previous research
has examined the impact of police response time on mass casualty outcomes (Reeping, Jacoby,
Rajan, & Branas, 2019), and simulated studies indicate that police response time has a significant
impact on mass shooting casualties (Steward, 2017; Lee et al., 2018). The current results are
among the first to empirically show harmful consequences of law enforcement response errors in
a real-world study. The types of errors reported varied from officers responding to incorrect
addresses or refusing to go inside a facility upon arrival to inadvertently shooting innocent
bystanders or other responding police. Most errors related to dispatch problems and delayed
entry. Despite increased attention to police training for active shooter incidents, errors related to
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delayed entry have persisted over time. In 2018, a uniformed and armed school police officer
fled to a place of personal safety during a deadly mass shooting in a high school and remained
there for nearly an hour (see Case Study 432).
Based on these findings, efforts to resolve police error through training and continuous
personnel assessment could potentially save lives in the event of a public mass shooting.
Crucially, this is a feasible policy suggestion that does not require prediction of the next probable
mass shooter, controversial gun control policies, or overhauling the American mental health
system
6.5.5 SEM and Public Mass Shootings
A notable criticism of environmental theories of crime and behavior is that they are
limited in terms of directionality (Wortley & Tilley, 2018). For example, rational choice
perspective and SCP explain how the environment may affect the individual and his decisionmaking but fall short of approaching the reverse situation: how the person impacts or interacts
with the environment, and how this combined person and situation effect compare to individual
effects of the environment and the person on crime outcomes. This “person-situation” interaction
(Mischel, 1968; Cornish & Clarke, 2003; 2008; Wortley & Tilley, 2018) was evaluated in the
context of public mass shooting incidents using structural equational modeling (SEM), an
analytic technique allowing incorporation of latent variable and indirect effects. I ran SEM to
model possible mediating and indirect effects from the environment to the perpetrator or victims
and witnesses to the eventual outcome of the incident. To preserve parsimony and simplicity, I
used the aggregated scales of “exterior SCP” and “interior environmental design” as exogenous
predictor variables, evaluating their effects of certain predatory behaviors from perpetrators and
responsive behaviors from victims and witnesses.
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The two models yielding the best fit statistics measured variation in the odds of mass
casualty and mass death outcomes. These models revealed intriguing relationships among the
independent and dependent variables that help explain how SCP and protected environmental
design act upon casualty and death outcomes through different actors: perpetrators and victims
and witnesses.
The mass casualty model indicated that exterior SCP features play less of a role in
influencing whether an incident is mass casualty. To review, the variable exterior SCP was an
aggregate scale summing up seven individual SCP variables, including any security, official
warning, lockdown, CCTV, gate, entrance control, and restricted entry. This aggregate scale did
not impact how many people are killed and/or injured during an incident. This contrasts with
results from the regression models, which consistently showed protective effects of holistic SCP
on incident outcomes, including probability of mass casualty and mass death. It appears that
incorporation of indirect mediated effects from environment to behavior to outcome reduce the
significance of exterior SCP on the mass casualty outcome. Protected interior design, another
aggregate scale comprised of the four individual variables protected design, hiding places,
lockable doors, and indoor incident, did significantly and directly decrease the odds of a mass
casualty incident. With greater protectedness built into the environment through simple features
like door locks and enclosed spaces, there is a reduced likelihood of a high casualty public mass
shooting.
However, this relationship is far from simple, as suggested by the regression results
discussed above. Protected interior design is mediated by whether victims and witnesses hide,
and hiding indirectly affects the influence of interior design on mass casualty by retaining the
significance of the effect, but changing the direction of the association. When functioning
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through whether victims and witness hide, interior design ceases to be protective and becomes
distinctly harmful on the mass casualty outcome. This may be because people who hide during
the course of a public mass shooting are inadvertently trapping themselves, possibly for a
prolonged period of time. They may make themselves more vulnerable targets when perpetrators
are roaming and hunting throughout the space for more victims. To my current knowledge, no
empirical or simulated study has directly assessed the utility of hiding in an active or public mass
shooting scenario. Computer simulated studies have examined fighting (Briggs & Kennedy,
2019) and running (Abreu et al., 2019), but a gap remains about the effectiveness of hiding when
a motivated and rational shooter is searching for victims. Nevertheless, the fact that a protected
environment does allow for potential targets to spread out quickly and remove themselves from
the immediate vicinity of the shooter – unlike in a wide, open space – might explain the
significant direct and negative association between protected interior design and mass casualty.
The partially mediated relationship between hunting behavior and mass casualty outcome
supports this. Hunting had a direct, harmful effect on mass casualty, increasing the odds of a
mass casualty event. It also acted indirectly through hiding to exacerbate mass casualty. When
perpetrators hunt and roam, victims are perhaps more likely to disperse and hide themselves; and
hiding significantly increases the odds of a mass casualty incident.
The mass death model mirrored the previous model in some ways, although important
differences emerged that emphasized the uniqueness of the two outcomes. Unlike in the mass
casualty model, the odds of mass death were significantly influenced by the exterior SCP present
in addition to the interior design of the environment. With a stronger external defense, the odds
of mass death decreased. This could act through several mechanisms: exterior SCP might delay
the perpetrator’s successful entry, shortening the length of the incident or serving as an early
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warning to place managers. As the scale involves surveillance, it may also facilitate incident
resolution by providing first responders with intelligence about the perpetrator’s movement. In
general, targets with more exterior SCP features may be more controlled, with better
guardianship and a higher likelihood of official place managers who are trained on emergency
responses. These factors would influence fatalities more so than casualties, since quicker incident
resolution, early warning signs, or better place manager emergency responses could contribute to
rapid transportation to trauma care. It is also worth noting that an alternative model with poorer
fit, which incorporated a mediating variable of forced entry, demonstrated that exterior SCP does
in fact increase the odds of force entry. In simple SCP terminology, exterior SCP as a whole
increased the effort required to enter the targeted venue. Forced entry, however, had no
significant impact on incident outcomes.
Protected interior design had a nonsignificant direct effect on mass death. However, this
variable was fully mediated by whether victims and witnesses hide. Any protectiveness provided
by environmental design was overshadowed by the mediated relationship between interior
design, hiding, and mass death. In more protected environments, victims are likely to hide, and
hiding increases the odds of a mass death event. This is not a surprising relationship: it was
observed in the mass casualty model as well, although the mediated effect on mass casualty of
protected interior design through hiding competed with a direct and opposite effect of protected
interior design. This was not so in the mass death model. When predicting mass death, a
protective interior environment had no mitigating influence. This, again, might be explained by
the vulnerability and potential longevity of hiding behavior. A wounded victim in hiding may be
more likely to suffer a fatal outcome than one who flees or is carried outside, just by nature of
the comparative delay in medical attention. And, as with mass casualty, hiding – even in a
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seemingly protected location – can have the opposite effect of trapping victims if a perpetrator
comes searching and breaks into the hiding place.
This raises an important question about active shooter response training: if hiding is a
dangerous escape strategy and running or fighting are similarly unadvised, what should people
do in an active shooter situation? A definitive answer is likely beyond the scope of the current
results, but there are promising avenues for insight from future studies using simulations of
public mass shootings in different types of environments and from studies continuing to
investigate failed public mass shootings. This dissertation is the first study to incorporate
environmental design failures and issues of design endangerment into public mass shooting
literature and as a preliminary investigation, it provides a starting point for future research
assessing environmental design. Most likely, distinct typologies of environments will require
different escape and response strategies that go beyond the broad directives of “run, hide, fight”;
and fortunately, this is an insight that policymakers and place managers can act upon now.

6.6. Chapter Summary: The Person-Situation Interaction
These mediated and direct relationships among the variables suggest that public mass
shootings are dynamic events that are sensitive to the decisions and behaviors of both
perpetrators and victims. Rather than dismissing public mass shooters as senseless and irrational
because of the extreme nature of their offenses, it can be helpful to consider them as boundedly
rational actors, who are capable of responding to the environment and other people in the
environment. It is critical to look at direct and mediated relationships among predictor variables
to understand how they influence incident outcomes. Regression models showed worse incident
outcomes when sites had more protected environmental design, and SEM revealed that this
relationship was mediated by the escape decisions of victims and witnesses. Importantly, these
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decisions are most likely informed to some extent by the environment in which the shooting
takes place. For the mass casualty outcome, it is the internal environment design that impacts the
outcomes most significantly, functioning both directly and through actor decision-making. The
mass death outcome is sensitive to both the interior environmental design and the exterior SCP
features. While protected interior design is harmful, exterior SCP mitigates this harm, providing
some optimistic policy implications for public safety. Because environment matters – and differs
drastically among different sites and venues – the run, hide, fight guidelines may be overly broad
proscriptions for active and public mass shootings.
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Chapter 7. Opportunities for Intervention: Insights from Crime Script Analysis
Crime script analysis provided the opportunity to consider each action or behavior as a
distinct decision with consequences or benefits at every stage of the incident. With a focus on
SCP and behavioral responses from different actors at the sites, these scripts highlighted failure
or success of security strategies and served as important comparisons for understanding
mechanisms of incident failure. Examining incident failure, especially when it occurs in the
context of SCP success, will emphasize areas of the crime script that are susceptible to
intervention.

7.1 School Environments
Four of the cases evaluated occurred in school environments. Since these types of sites
are distinct from other public locations, I examined them separately from the remaining four
cases to identify school-specific SCP strategies that succeeded or failed. I identified 7
dimensions of crime script actions that appeared to contribute to the eventual outcome of the
incident, and compared how these actions played out in school cases.
Leakage. Observable leakage of impending violence occurred in three of the four cases.
The responses of the observer differed dramatically between the three cases, demonstrating the
range of reactions to violent leakage. In one case, the leakage was not reported to any authority
and no action was taken. This occurred in a public high school, when the perpetrator showed a
gun to other students and stated his intent to shoot people. The students did not report this. In
another case, the perpetrator disclosed his urges to kill people to his parents, who served in a
primary person handling role (Felson, 1986). They responded by attempting to remove his access
to guns, but unfortunately, they did not seek out professional help; the perpetrator regained
access to his guns using bolt cutters and committed the shooting despite his parents’ efforts.
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Finally, the third case demonstrated perhaps the best possible observer response to concerning
leakage: the perpetrator leaked his intentions often to a variety of observers and in a variety of
different forms, and a majority of these observers reported their concerns to the authorities.
Examples include concerned students reporting to the school principal, neighbors and friends
reporting concerns to local police, and even strangers reporting disturbing social media posts to
the Federal Bureau of Investigation. Potential interventions with respect to leakage in these
school-specific situations might include continuing education for responsible handlers – teachers,
friends, parents – who observe leakage and are in a position to act. Students are most likely to be
aware of impending violence in schools, and individual teachers, administrators, and school
should work to optimize student trust in teacher and staff.
Police interaction and arrest. This was an uncommon point of intervention, but proved
to be a crucial point of failure in one case. Despite numerous complaints and tips sent to different
policing agencies about a troubled and violent young man, no follow-up or investigation
occurred at any level of agency. In fact, a concerned student at the targeted school was scolded
for allegedly stirring unnecessary fear when he raised his fears about the perpetrator with school
administration. This case stood out from many of the others because of the surprising willingness
of strangers and friends or acquaintances to reach out to authorities with unsolicited concerns
about the shooter, as well as the egregious failure on the part of each contacted authority. This
exemplifies the danger of human error, and perhaps the importance of threat assessment training
at different institutions.
Access control. Access control is a relatively simple SCP technique to restrict unwanted
entry and supervise traffic within a space. Case study comparisons highlighted this as a
potentially important strategy for mitigating the harm of public mass shootings, with some
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notable caveats. Three of the four schools were targeted by illegitimate outsiders, and two of
those schools had relatively strict SCP policies regarding access and entrance control that were
designed to monitor and restrict unwanted entry. These strategies failed for two distinct reasons.
In the first case, the SCP was simply not enough to keep out a highly motivated offender. Locked
entrances, buzzer systems, and video monitors did not obstruct the perpetrator, who located a
proximal vulnerability in SCP and shot out the windows of the school instead. Short of installing
bullet-proof glass in schools, it is difficult to find a feasible resolution for this type of SCP
limitation. For the type of school – a small, suburban elementary school – the SCP was
appropriate to deter most illegitimate visitors. In the second case, the SCP was improperly
implemented due to human error. Fences and doors were deliberately left unlocked early to
facilitate student dismissal, despite policy directives to maintain locks at all times. This
emphasizes the importance of a simple locked door as a SCP technique, and can be directly
compared to the third case, which occurred on a college campus. In this case, the perpetrator
made plans to sneak in through a back door and take his victims unaware by shooting from
behind; but he encountered a locked door that obstructed his access and forced him to develop a
new plan on the spot, and this new plan put him on a collision course with a prepared campus
monitor.
Place management. In all four schools, place management and guardianship had critical
actualized or potential roles in safeguarding the environment. In two cases, place managers were
directly responsible for confronting the perpetrator and ending the shooting well before any law
enforcement personnel arrived. The other two cases represented instances of attempted and failed
place management. In the attempted scenario, school administrators responded immediately at
the sound of the perpetrator forcing entry into the school and confronted the perpetrator.
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Unfortunately, this elementary school did not have a security guard or any safety officer on site.
The first, and only, line of defense was executive administrators and teachers, all of whom were
shot and killed or badly injured during the confrontation. This is, again, a challenging situation to
resolve, especially in smaller school districts that may lack funding for on-site security or even
rotating security. The responsible staff at this school performed their place management duties
by confronting the shooter, but had little hope for stopping him. This is a stark contrast to the
staff response in the failed place management scenario. The school in this case had a rigorous
system of place management, with roaming patrols of campus monitors and an armed, on-duty
school police officer. However, none of the place managers who observed the perpetrator’s
illegitimate entry made any attempt to stop or question him before he reached the targeted
building. Further, the school police officer made the bewildering decision not to pursue the
shooter after the sound of gunshots, despite being the single armed and trained person on a high
school campus.
In a school environment, the adults are responsible for safeguarding the children as
official or unofficial place managers. In the first discussed case, adults made every effort to
shelter children despite being ill-equipped to face down an armed perpetrator. In the second, the
adults tasked with the responsibility of alerting and sheltering children – the school police officer
and campus monitors – failed to do either of these tasks. This then shifted the responsibility of
protection to teachers in the building under siege, who lacked any information about the situation
and were forced to make uninformed decisions about evacuating versus sheltering.
The final two cases with actualized place management demonstrate the power of properly
implemented and adequately equipped place management, though it should be noted that some
simple luck was involved in both of these situations. In one, a cafeteria monitor happened to
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notice the gun in the perpetrator’s hand before he had a chance to fire upon anyone. In the other,
the campus monitor on duty was equipped with pepper spray and was mentally willing and
physically able to tackle the perpetrator. Yet in both situations, a combination of institutional
surveillance protocols, vigilant staff, and quick interpretation and action resolved a potential
mass casualty incident before it could progress. Therefore, a potential resolution addressing place
management and guardianship would be to regularly train and test staff compliance. Schools
with designated campus monitors and school safety officers should undergo separate, intensive
training for those adults with public safety responsibilities, including simulations of campus
incursion and testing of the response and alert structure. Simulations are often criticized as being
too traumatic for students and teachers, but they should not be considered traumatic for trained
professional staff, such as armed school resource officers or campus monitors, who are taking on
a public safety role. Simulation drills can also offer an opportunity for place managers and
guardians to think proactively about design endangerment and the unintentional risks associated
with certain SCP intervention (Freilich, Chermak, & Klein, 2020).
Warning and alert. All of the four schools instituted some degree of public alert and
lockdown system, but two cases most clearly highlight the contrast between a quickly delivered
warning and rapid lockdown response and a delayed warning and lockdown that comes too late.
In the first case, demonstrating a successful and fast alert, school employees activated a schoolwide intercom that broadcast the emergency as it was unfolding and effectively alerted all staff
to initiate a lockdown. Importantly, staff did not hesitate or investigate to receive confirmation,
but rather instituted the lockdown procedures they had practiced. In the contrasting case, place
managers delayed issuing any intruder alert or soft lockdown after observing a known, troubled
ex-student trespassing on school grounds. Even after place managers heard gunshots, they
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continued to delay the code red alert, and by the time it was issued, 19 people had been shot.
This delay provided the perpetrator an opportunity to roam in different parts of the targeted
building and gave him access to students and teachers who had not locked down because they
had received no warning. Once more, this highlights a need for rigorous training and frequent
compliance assessment for place managers to reduce human error.
7.1.1 Insights for Situational Crime Prevention
Table 43 below displays the crime script comparisons for the four public mass shootings
that occurred in schools. The case that most poignantly represents resounding, multilevel SCP
failure is # 432. Critically, this failure was not due to a lack of SCP policies and procedures; the
site, a public high school, had numerous public safety policies, ranging from locked fences and
doors to patrolling campus monitors to code red alerts to an armed school police officer. Each
stage of this SCP structure failed due to human negligence or error. Even the most intensive
target hardening techniques are made instantly ineffective when an implementation failure
occurs, as it did with case # 432.
In contrast, case # 355 exemplifies successful implementation of SCP. The perpetrator
attempted to gain entry into a classroom building through a back door: this entrance was locked.
The perpetrator was forced to select another building to target, and chose one that had open
public access, but also had a campus monitor performing surveillance and supervision duties.
This campus monitor immediately alerted armed campus police (recall the prolonged delay in
any emergency notification in case # 432) and defensively engaged with the perpetrator. This
defense was likely far outside of his responsibility as a student campus monitor, but unlike most
of the adult campus monitors in case # 432, this individual chose to engage with the shooter.
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SCP is only as effective as those responsible for implementing and administrating it. The
most intensive procedures may fail without practice or compliance. This should be a focus of
institutional SCP responses: not only selecting practices and techniques that are effective and
appropriate for the environment, but also ensuring that all place managers and guardians are
aware of their responsibilities, willing to carry out these responsibilities, and capable of
interpreting emergencies.
The issue of interpreting and addressing potential emergencies carries over to guardians
with preventative responsibilities as well, especially those with direct control over evaluation and
investigation of threats. Perhaps the most notable aspect of case #432 is the extent of the
perpetrator’s pre-incident leakage and the high reporting activity from civilians that went ignored
or dismissed by authorities. Prevention is the ideal method for mitigating public mass shootings
and professional and academic attention is often directed at improving civilian reporting of
leakage and concerning behaviors (e.g., Madfis, 2014). This case suggests that blame for
actualized shootings cannot be solely leveled at those observers surrounding the perpetrator at
home or in school. The school, the local police, and the Federal Bureau of Investigation were
alerted to the perpetrator’s pre-incident behavior, some of which was directly explicit and
intentional: “I want to be a school shooter…I want to kill people with my AR-15”, and yet the
threat of impending violence was repeatedly deemed inconclusive or unlikely. This is less an
implication for SCP policy and more an issue of poor communication and training among law
enforcement and place managers when performing threat assessment.
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Table 43. Comparative crime scripts of SCP Interventions for Schools
Case #

324

432

355

490

Site
SCP
Casualties
Leakage

School - Elementary
Neutral
26

School - Senior High
Fail
34
Point of actualized
intervention. Perpetrator
leaked often and
explicitly, to many
different people. Rather
than dismiss or ignore
this leakage, these
individuals reported the
perpetrator's troubling
communication to
authorities.

School - College
Success
3
Point of attempted
intervention.
Perpetrator
disclosed his desire
to kill people to his
parents, with
whom he lived. His
parents took
possession of his
shotgun and
secured it with a
trigger lock.
However, the
perpetrator used
bolt cutters to
break the lock.
Suggested
resolution:
improve education
and resources for
families, friends, or
guardians dealing
with a potentially
mass-violent gun
owner. The
perpetrator's
parents could have
contacted mental
health
professionals or
authorities, but
may have lacked
the knowledge
about how to do
this.

School - Senior High
Success
1
Point of potential
intervention. On the
day of the shooting,
perpetrator showed a
gun to a fellow
student and expressed
suicidal ideation. He
later told another
student he was going
to shoot everyone.
Neither the gun nor
the concerning
statements were
reported to
authorities. In this
situation, time for
reporting was
extremely limited
since leakage
occurred shortly
before the shooting.
Suggested resolution:
improve education
for students about
when and how to
report concerning
behaviors or
statements, as well as
educate students
about the benefits of
reporting for the
concerning individual
(to disassociate
reporting from
"tattling").

Police interaction or arrest

Point of failed
intervention. Explicit
and direct leakage of
violent intent and
planning to multiple
individuals who
reported concerns to
various levels of
authority. Failure
occurred, not at the
reporting stage, but at
the authority-response
stage. Four separate
levels of authority were
alerted multiple times by
different people about
the impending threat:
school authorities
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Access Control

Point of attempted
intervention.
Building required
permission for entry
and controlled
outside access
through double
locked doors, buzzer
activated locks, and
live video
surveillance of entry
and exits. Effective
situational crime
prevention effort, but
neutralized by a
motivated perpetrator
who bypassed
attempted
permissible entry by
shooting out the
glass windows next
to the double locked
door system.
Suggested resolution:
short of installing
bulletproof glass,

(assistant principal),
local authorities (town
police), county
authorities (sheriff
department), and federal
authorities (FBI). Every
authority dismissed the
threat, making this point
of potential intervention
a failure of guardianship
and place management
rather than handling.
Suggested resolution:
improve communication
among different
institutions and tiers of
law enforcement.
Implement threat
assessment policies at
local and federal levels
that require a minimum
standard of investigation
and evaluation of repeat
threats or warnings
pertaining to a single
individual. Improve
threat assessment in the
micro-environment (the
school) such that
reporting of concerning
behavior or statements is
encouraged rather than
punished and receives
mandated attention and
investigation from
trained professionals.
Point of failed
intervention. School
SCP policy included
locked enclosing fence
around campus property
and locked doors to
student buildings. Gate
was left unlocked and
unmonitored. Doors
were left unlocked and
unmonitored.
Perpetrator did not have
access and did not have
permission to entry, but
gained unchallenged and
unrestricted access
because of improperly
implemented SCP
entrance control.
Suggested resolution:
any facility with SCP
policies should undergo
regular compliance
assessment and training,
especially schools. SCP
policies have no impact
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Point of actualized
intervention.
Perpetrator planned
to gain entry to a
classroom through
a back entrance but
the entrance was
locked when he
attempted entry.
This likely saved
lives: he had
planned to
approach students
and teachers from
the back of the
classroom and
open fire on them.

Place management and
guardianship

there are few SCP
techniques that could
have obstructed this
perpetrator's entry. It
is possible that a
security officer
stationed at the front
of the school may
have dissuaded the
perpetrator's entry or
engaged the
perpetrator.
However, the
feasibility of such a
policy for every
school in a district is
questionable.

if they are not
implemented by people.

Point of attempted
intervention.
Immediate
confrontation of
perpetrator by
multiple staff
members assuming
place management
roles (executive,
administrative, and
teaching staff). There
were no security
personnel on staff at
the location. Staff as
place managers
functioned efficiently
in the overall context
of the targeted
location (suburban
elementary school)
but did not function
effectively against a
motivated
perpetrator.
Suggested resolution:
incorporation of one
school safety officer
per school or
patrolling school
safety officers as a
potential line of
defense against rare
but highly motivated
perpetrators.

Point of failed
intervention. Repeated
surveillance of
perpetrator gaining
illegal entry by multiple
place managers. None of
these place managers
made any attempt to
confront or stop the
perpetrator despite
knowing that he was a
troubled ex-student, and
despite noting that he
was carrying a large
duffel bag. Single armed
school resource officer a police officer - fled to
ensure his own safety.
Suggested resolution:
compliance training and
assessment; and
intensive drills for
school safety officers.
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Point of actualized
intervention.
Campus buildings
informally
supervised by
campus monitors,
in addition to
patrolling campus
police. Campus
monitor in the
targeted building
took on place
management role
by observing the
perpetrator firing a
gun, interpreting
the situation as an
emergency,
alerting campus
law enforcement,
and defensively
engaging with the
perpetrator until
the perpetrator was
subdued.

Point of actualized
intervention. Place
manager in a
monitor/surveillance
role noticed the
perpetrator aiming a
gun and engaged with
the perpetrator. She
diverted the shots
from a point-blank
fire, which might
have saved the lives
of both the targeted
student and the
accidentally injured
student.

Warning and alert

Point of actualized
intervention. Staff
immediately called
9-1-1 and either
purposefully or
inadvertently
activated a
schoolwide intercom
that delivered a
warning to the entire
school (including
designated "quiet"
classrooms). Staff
and students
throughout the
school heard
gunshots and were
warned to initiate a
lockdown. Evidence
indicates that the
majority of the
school responded by
following lockdown
procedures.
However, at least
two classrooms were
unable to lock their
doors, which had to
be locked from the
outside (i.e., stepping
into the hallway),
and the perpetrator
gained entry to these
classrooms.
Suggested resolution:
better building
design - doors that
can be locked
internally; and active
shooter training that
emphasizes locking
doors before making
attempts to hide or
barricade.

Point of failed
intervention. Delay and
abject failure of school
resource officer and
campus monitors to
deliver a code red
lockdown alert despite
hearing gunshots and
being informed by a
student that a man with
a rifle was inside the
building. Suggested
resolution: regular and
rigorous training and
compliance evaluation.
Active shooter drills and
training should not be
limited to students and
teachers.

Point of actualized
intervention.
Campus monitor
had access to and
used a panic button
that alerted school
police of an
emergency in that
building.

7.2 Non-school sites
Leakage. Leakage occurred in two cases, and went observed but unreported in both. This
is not surprising given the combined context of the year of the shooting and the perpetrator’s
relationship with the target venue. Both cases occurred before the 1999 Columbine shootings
which directed a spotlight on warning signs for public mass shootings. In one case, leakage was
observed by the perpetrator’s spouse, who did not interpret it as troubling. In the other, direct
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threats of violence were made to future targeted individuals, but the targeted location lacked a
threat assessment program and the observers did not have cultural insight into the connection
between leakage and impending violence.
Access control. Restricted access and entrance control were relevant SCP policies in two
of the four cases. In one case, access control functioned as intended to keep out an illegitimate
and dangerous intruder. This incident occurred outside of a reinforced public safety building with
locked doors, bullet-proof windows and walls, and trained law enforcement personnel acting as
guardians. Unsurprisingly, this shooting resolved with zero casualties because the perpetrator did
not attempt entry and could not break through the reinforced walls with gunfire. In the second
case, access control ultimately failed due to human error rather than poor protocol. Security staff
tasked with escorting a suspended employee from the grounds did not enforce the facility policy
to see the employee leave the parking lot, and instead left her at her car. The guards were
unarmed, and therefore at a significant disadvantage when the perpetrator returned with a gun
and forced them to let her back into the building.
Place management. Three of the four cases had designated place managers and
guardians responsible for public safety. These incidents occurred at businesses, factories, and
law enforcement venues. The fourth incident occurred at a public fast-food restaurant. With no
official guardians, place management responsibility fell to employees, and to some extent,
customers. Place management and guardianship were effective mitigation strategies in two cases,
wherein the guardians reacted quickly to the threat and confronted the perpetrator. In both of
these cases, the shootings concluded with zero casualties other than the perpetrator. In the other
case with designated place management and guardianship, the security staff tasked with
protecting the space failed to perform these duties. They did not escort the perpetrator away from
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company property as directed and they did not report the perpetrator’s subsequent forced entry
when she returned with a gun. The fourth case highlights the complexity of place management at
a public, open site with limited guardianship. This incident occurred in a restaurant, and the
perpetrator walked inside fully armed and pointing the gun. While many people in that space
noticed the threat, they either did not interpret it as real or they did not consider themselves place
managers, and no action was taken. A potential resolution for this type of scenario may be to
encourage employees (and possibly customers) to invest in their social environment and adopt
responsibility for surveillance and assessment of visitors, similar to the idea of collective efficacy
(Sampson, Raudenbush, & Earls, 1997).
Warning and alert. Only one case highlighted the effect of a failed warning and alert
system. This case involved two security personnel who were made aware of the threat early
during the course of the incident, and had the means and responsibility to warn victims in the
targeted facility. However, due to poor training and error, neither guard issued a warning. An
early alert may have significantly impacted the outcome of this incident, since the perpetrator
had three specific targets and committed the public mass shootings to harm them. Had these
individuals or their supervisors known of the threat before the perpetrator reached them, they
may have had the opportunity to shelter or escape. Training and assessment of guardianship
personnel is essential to safeguard against these types of errors.
7.2.1 Insights for Situational Crime Prevention
SCP is more challenging for public open spaces than schools or workplaces that can
implement and practice routine active shooter drills and trainings. Some types of locations, as in
case # 35, altogether lack designated place managers due to the nature of the venue and must
instead rely on customers and employees to act as guardians of themselves and others. Clarke
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(2017) has suggested re-conception of victims as active guardians with control over the crime
situation, rather than passive victims. This requires a re-imagining of the crime scripts for public
mass shootings that re-conceives victims as actors in the script with the behavioral potential to
affect the outcome; in other words, reframing them as guardians. Smith (2010; 2017) put this
idea into practice by creating crime scripts for taxi robberies from victim perspectives, which
highlighted successful interventions that victims could exert in the situation. This type of
reframing would likely benefit situations like case # 35, the only one out of the public spaces that
lacked an official guardian.
Furthermore, similar to the school sites, active place management and guardianship was
the leading point of potential or actualized intervention at the non-school sites. In spaces with
professionally employed guardians and place managers, competent action from those individuals
successfully resolved the shooting. When those guardians failed to intervene according to
established protocols, the SCP was rendered useless, once more emphasizing the importance of
training and assessing personnel with public safety duties. Other SCP strategies, like access
control and warning systems, also exerted protective effects on targeted sites, but these SCP
techniques are likely to vary drastically at different types of venues. Certain venues, such as
movie theaters or restaurants, are not situated to implement regular active shooter drills like
workplaces or schools because of the diverse and random traffic they experience day-to-day.
However, these locations can still encourage vigilance among staff and customers
without stirring unnecessary fear or anxiety. Employees are likely in the best position to surveil
and assess customers, as well as each other, for concerning signs, and it may benefit these types
of spaces to have staff-only active shooter trainings and drills. As noted by Freilich and Newman
(2016), this may require a re-conceptualization of who “owns” the problem of public mass
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shootings. Popular solutions, like gun control or mental health reform, assign ownership of the
problem to macro-level systems, which may be poorly equipped or designed to address the
unique circumstances underlying each incident. Re-assigning ownership to places, their
managers, and the local stakeholders in the micro-community surrounding the venue provides an
opportunity for these individuals to employ SCP techniques that are most appropriate for their
unique environment rather than relying on generalized guardianship suggestions (Felson, 1995).
Table 44. Comparative crime scripts of situational crime prevention for non-schools
Case #
Site Type
SCP

35
Restaurant
Fail

75
Public-facing Business
Success

285
Workplace - Factory
Fail

283
Law Enforcement
Success

Casualties
Leakage

40
Point of potential
intervention. Leakage was
explicit and direct. Failed
due to non-reporting of
concerning statements and
threats. Suggested
resolution: increase public
awareness of warning
signs and behaviors
signaling risk for violence
and encourage reporting
of signs, behaviors, and
gun acquisition to
authorities.

0
Point of potential
intervention. Leakage
was explicit and direct,
made to future
attempted victims.
Suggested resolution:
threat assessment
consultation for
businesses without inhouse public safety
personnel.

3

0

Point of failed
intervention.
Perpetrator was
suspended from
employment. Security
officers were
instructed to escort
her off the property.
Officers failed to
escort her further than
the parking lot.
Suggested resolution:
better training and
supervision of private
security personnel to
ensure that policies
are properly
implemented.
Point of potential
intervention.
Perpetrator returned
to the security guard
shack brandishing a
gun and demanded
re-entry. Unarmed

Point of actualized
intervention. Building
with restricted entry
had reinforced exterior,
featuring extensive
target hardening:
bulletproof windows,
bulletproof sheet rock,
electronic ID scans for
entry. Perpetrator did
not attempt to gain
entry and fired 164
rounds at the windows
and wall. Because of
reinforced exterior, no
person inside was
harmed.

Access Control

Place
management and
guardianship

Point of potential
intervention. Witnesses
observed perpetrator walk
into the restaurant
wearing ammunition and
carrying guns. Firepower
and weapons were

Point of actualized
intervention. Unarmed
security guard
confronted shooter and
chased him outside.
When shooter returned,
security guard armed
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Point of actualized
intervention. Targeted
building was a public
safety building housing
police and fire officers.
Law enforcement
response/guardianship

unconcealed. Potential
intervention from
witnesses could have
included evacuation
before the shooting began
or early 9-1-1 call.
Suggested resolution:
address bystander effects
in public mass shooting
response and incorporate
interpretation of active
shooter sensory signals
(sights, sounds) into
active shooter training for
general public.

himself and
immediately engaged
the shooter.
Successfully concluded
the attempted public
mass shooting by
injuring and disarming
the perpetrator.

Warning and alert

guards permitted her
re-entry and took her
to the facility doors.
Both guards then fled
without warning any
person inside the
facility that a
suspended employee
with a gun was
inside. Suggested
resolution: better
training and
supervision of private
security personnel to
ensure individuals
tasked with
guardianship are
capable of responding
appropriately and are
trained to use tools to
facilitate a rapid alert
in case of emergency.
Point of failed
intervention. Early
warning and alert. No
alert was issued after
security personnel
allowed re-entry.
Reasons included one
security officer not
knowing how to use
his radio and the
other security officer
misplacing his radio
will fleeing.
Suggested resolution:
training and drills for
guardians tasked with
facility safety.

response thus was rapid
and forceful.

7.3 Chapter summary
Place management and guardianship stand out as potentially the most important SCP
strategy across all 8 case studies. In four of the eight cases, place management was actualized
and directly contributed to the rapid conclusion of the incident; and notably, none of these four
incidents had more than four casualties, and two of them had zero casualties. Place management
may be difficult to assign in certain types of open spaces that lack designated guardians;
however, potential mitigation may still be achieved by training staff and visitors to remain
vigilant, as in the Department of Homeland Security’s See Something Say Something campaign
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(2010). Training and compliance for human resources are equally as crucial to SCP functionality
as procedural design, and as several cases of SCP failure highlight, the human element of SCP
implementation can determine the amount of harm caused by a public mass shooting. As
indicated by the quantitative results of this study, the interaction between persons and the
environment is critical to understanding how SCP can affect the severity of an incident, and for
uncovering points of potential and successful intervention that may help inform policies and
public safety guidelines.
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Chapter 8. Implications and Future Directions
This dissertation used a broad conceptualization of SCP, looking at the design elements
of the environment where the crime occurred, the traditional “hard” security features, and the
actions of potential place managers, guardians, and victims. A primary benefit of a SCP
framework is that is provides an opportunity to take a nuanced and ultra-specific look at a certain
type of crime and develop SCP recommendations based on the procedure of that crime. In this
dissertation, I explored the procedural details of public mass shootings incidents, using a rational
choice framework to understand how perpetrators behave and react during the commission of
these crimes. Additionally, I examined the environmental context of these incidents, including
the presence or absence of SCP, to offer preliminary insight into the utility of SCP as a technique
to mitigate harm. At the intersection of the RCP and SCP theoretical frameworks, I examined the
person-situation interaction (Cornish & Clarke, 2003; 2008; Wortley & Tilley, 2018) to uncover
the complex interactivity between the environment, security, and the behaviors of perpetrators,
victims, and witnesses during the course of a public mass shooting. These efforts advance current
academic understanding of public mass shooting incidents and offer scholarly and policyrelevant implications for prevention, public safety, and a variety of methodological issues. This
fills a gap in the literature, not only pertaining to the efficacy and potential applicability of
situational crime prevention to public mass shootings, but also improving understanding of how
these incidents occur from initiation to conclusion.

8.1 Implications for Defining Public Mass Shootings
I argue for a victim-free definition of public mass shootings that emphasizes mass intent
rather than the so-called success of the shooting. While this is contrary to most definitions (e.g.,
Krouse & Richardson, 2015), there are potential advantages of reconsidering the minimum
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victim criterion, most notably for open source database reliability. Datasets with minimum
victim counts only include those incidents that proceeded without any quick intervention, highfunctioning SCP, or poor luck for the perpetrator. In other words, they include the successful
shooters who incurred more than three or four casualties. This project finds casualties are
dependent on aspects of the environment and situation, the perpetrator’s crime scene behaviors,
and the responses of other people in the environment. It was not the purpose of this dissertation
to test the relative effects of perpetrator mass intent versus the impact of the environment, but
rather to explore whether the environment and situation have significant effects on incident
outcomes. The revelation that the environment and the behaviors of other actors at the scene do
indeed influence incident severity suggest that database developers and open source scholars
using victim-criteria might be systematically excluding cases with mass intentional perpetrators
and protective situations or environments. This limits comparative analyses examining
environmental and mitigation factors, and is a potentially problematic source of selection bias in
studies aiming to understand the psychology, demographics, or life history of public mass
shooting perpetrators. To address this, I introduce a mass intentional rating system that uses
behavioral criteria before and during the shooting to quantify intent. This scale of intent can be
used as a methodological check for database development, or as a substantive predictor or
outcome in inferential models.

8.2 Implications for Open Source Database Development and Research
Three methodological insights stand out as particularly useful for future open source
projects. First is the division of searching and coding as two separate and chronological
processes. This was crucial for ensuring that every case received a thorough and comprehensive
search prior to coding. Second is the division of search engines among different searchers and

308

the assignment of every single case to different searchers. This was an exploratory procedure, but
it was effective at reducing searcher burnout and maintaining the quality of searching for every
case. This may be a useful methodology for open source protocols that have over twenty required
search engines; it reduces the burden for individual searchers and provides an opportunity for
searchers to become familiar and comfortable with distinct techniques unique to certain search
engines. Third, I incorporated several reliability metrics into the database, many of which were
conceptually informed by prior literature (Ackerman & Pinson, 2016; Freilich, Chermak,
Connell, Klein, & Greene-Colozzi, 2021). Individual variable reliability scores were essential for
measuring reliability of the database overall and reliability of certain codebook sections. More
so, these variables contributed to case reliability scores that could be included in multiple
imputation to address missing data. I measured variable reliability broadly, using three interval
categories to evaluate the amount of evidence underlying each code. This could certainly be
expanded into a numerical scale with greater range or a more nuanced interval scale.

8.3 Implications for Prevention Efforts
I proposed two analytic techniques to broaden understanding of public mass shooters and
explore the applicability of advanced statistical models beyond simple causal regression. First is
latent class analysis to explore unobserved heterogeneity among public mass shooting
perpetrator behaviors, motives, and warning signs. To my knowledge, no current or past studies
have modeled perpetrator motive and behavior using latent class analysis1, and therefore, this is a
substantive contribution to academic literature. My LCA models focused on pre-incident
perpetrator behaviors and warning signs to examine different patterns of behaviors and motives

1

Of note due to conceptual similarity, Clemmow and colleagues (2020) applied cluster analysis to identify clusters
of warning signs and preparatory behaviors.
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among this seemingly homogenous population of perpetrators and to explore whether public
mass shooters adhere to the pathway to violence (Calhoun & Weston, 2003) in the months or
weeks preceding the attack. LCA results suggest the following implications for prevention
efforts:
•

Three distinct classes of perpetrators display unique behavioral profiles and probabilities
of warning signs and preparatory behaviors. Public mass shooters should not be
conceptualized as homogenous and equally predisposed to the same types and amounts of
warning signs as described along the pathway to violence.

•

The largest of the three perpetrator classes was characterized by low probabilities of
warning signs and preparatory behaviors. It is essential to incorporate this finding into
scholarly and practitioner application of threat assessment so that practitioners are not
relying on standardized signs of impending violence that have little relevance for a
majority of at-risk individuals.

•

Future research is needed to uncover what types of planning and preparatory behaviors or
warning signs these low visibility perpetrators are engaging in prior to the attack.

8.4 Implications for Public Safety Policy and Practice
Situational crime prevention has been successfully applied to a variety of crime types,
including terrorism (Clarke & Newman, 2006; Freilich & Newman, 2009; Freilich, Gruenewald,
& Mandala, 2019). Prior to this dissertation, SCP has not been empirically applied to public mass
shootings, although research has suggested it to be a theoretically appropriate perspective
(Freilich, Chermak, & Klein, 2020). I used regression and structural equation modeling to
evaluate the impact of environmental and situational characteristics on incident outcomes, with
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the aim of assessing harm mitigation instead of outright prevention. Applying SCP to public
mass shootings revealed the following implications for public safety policy and practice:
•

Public mass shooters are rational actors in the bounded context of their goals. The general
public and law enforcement should consider them such when deciding how to coordinate
intervention and act preventively. As rational actors, public mass shooters are responsive
to obstacles in their environment, and this responsiveness may be exploited through
situational crime prevention to increase effort and risks associated with this crime type.

•

Victim and witness behavior is as important for incident severity as predatory perpetrator
behaviors and this should be accounted for in active shooter training; especially the
potentially harmful effects of disbelief and delayed reaction.

•

Lockdowns are directly protective and save lives in public mass shooting incidents. No
other individual situational crime prevention technique has the same effect.

•

Situational crime prevention is, however, effective as a holistic technique. The more
situational crime prevention features at a particular site or venue, the more harm is
mitigated during a public mass shooting.

•

A non-open space can be dangerous when paired with a highly predatory perpetrator and
victims who hide in protected spaces. Hiding may not be a safe escape behavior in a
protected environmental design if the perpetrator is actively seeking out hiding places and
victims.

•

Active shooter guidelines and training protocols should be uniquely designed for the
venue in question. Stakeholders should make note of their space, including the potential
for environmental design failure or endangerment, and consider the relative safety of
different escape behaviors in their distinct space. This includes careful analysis of the

311

anticipatory benefits of SCP and the environment (Smith, Clarke, & Pease, 2002), as well
as unintended consequences of any SCP implemented to address crime in general in the
environment (Grabosky, 1996). These considerations should go into designing the active
shooter protocol. Stakeholders should not rely solely on the broad DHS guidelines of runhide-fight, because in some environments hiding may be more dangerous than fighting,
running may be more dangerous than hiding, or an altogether different escape behavior
should be encouraged.

8.5 Theoretical implications for Situational Crime Prevention
This work expanded the scope of situational crime prevention by testing its applicability
for harm mitigation in public mass shooting incidents. SCP is a policy-oriented, practitionerfriendly theoretical perspective that has been successfully used to address conventional crime
(Tilley, 2005) as well as rare forms of violence, such as terrorism (e.g., Perry, Apel, Newman, &
Clarke, 2017; Freilich, Gruenewald, & Mandala, 2019). This study indicated a role for SCP in
public mass shooting incidents, which has been suggested (Freilich, Chermak, & Klein, 2020;
Silva & Greene-Colozzi, 2021), but has not been empirically tested with a large dataset until
now. Importantly, these results appear to demonstrate a cumulative effect of “hard” SCP on harm
mitigation in public mass shootings. This is a further theoretical contribution: SCP is often
conceived as a preventative technique. For crimes like public mass shootings, which are not
easily prevented, SCP nevertheless has a role in reducing harm even if the violent event still
occurs.
This study further broadens the concept of place management and guardianship
responsibility by incorporating Felson’s (1995) suggested inclusion of visitors and strangers in
public places. Qualitative findings demonstrated that certain SCP techniques – like access
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control or target hardening – are challenging to implement in open public spaces that, by nature
of their function, lack guardians or official place managers. However, important preventative
surveillance (Cornish & Clarke, 2003) and space protection roles may be played by visitors who
frequent the space, simply through observation of each other and education about interpreting
potential emergencies.

8.6 Limitations, Future Directions for Research, and Concluding Remarks
I now conclude with a discussion of study limitations and avenues for future research.
While some of these limitations are inherent to open source data, others may be addressed in
future research using this database or incorporating other data sources. There is substantial
opportunity for improvement and advancement of open source methodology based on these
findings, as well as important substantive and theoretical directions for future studies examining
public mass shootings.
This first limitation is a common challenge for open source data users. Despite best
efforts to perform targeted searches and optimize searching procedures, a proportion of data will
be missing with an inductive codebook and database. Klein (2020) advises presenting missing
data along with conceptual research findings to promote transparency. I took this approach as
well, reporting the proportion of missing data in addition to the true frequency and percentages
for descriptive statistics. Missingness ranged considerably across variables and codebook
sections, with the most missing data occurring in the codebook section measuring perpetrator
background information. Luckily, advances in multiple imputation techniques have reduced the
statistical effects of missing data. I used these techniques to preserve my sample of sites and
perpetrators in inferential models, but missing data nevertheless accounted for significant gaps in
important descriptive statistics that inform the prevalence of certain characteristics and behaviors
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A second limitation is related to the risk of selectivity bias during universe establishment.
I include low or zero casualty incidents in the database, which are less likely to receive media
coverage or be listed in open source compilations of active shooter and public mass shootings
due to publicity effects (Chermak et al., 2012). This is especially true for older cases from the
1960s, 1970s, or 1980s with lower casualty counts. It is important to consider the effect this
potential undercounting of low casualty cases could have on interpretation of results. Catchmentrecatchment helps to mitigate the influence of publicity effects, but there may be important
differences in outcomes that were not observed due to under-inclusion of zero or single-casualty
cases. Additionally, outcomes may have differed with the removal of certain outlier cases (e.g.,
those with more than 30 casualties). As measures of central tendency and spread demonstrated,
these high casualty cases do not represent the typical public mass shooting, and their inclusion
potentially skewed the results. Future analyses excluding these high-casualty cases are
warranted.
The case definitional score helped to ensure that cases that were included in the database
adhered to the mass intent criterion, which was an important aspect of the definition. However, it
is necessary to point out that these cases reflect a unique and uncommon highly predatory type of
public mass shooting – the least common subtype of mass violence (Duwe, 2020). Results from
this study pertaining to prevention have relevance to this distinct type of crime committed by
individuals with the intention of harming as many victims as possible in a public location. Many
more mass shootings are motivated by domestic discord or community and urban violence, and
the findings from this dissertation may be less generalizable to these more typical mass
shootings. It is similarly crucial for consumers of these data and the database to consider the
definitional criteria when interpreting prevalence and descriptive incident characteristics.
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Reliability and transparency for open source databases is a burgeoning issue in empirical
literature, the importance of which cannot be understated. I introduced some preliminary
techniques to advance transparency of reliability metrics associated with the database, including
reporting of case reliability scores and documentation of the broad types of sources primarily
used to code the case (i.e., police, court, media). Future reliability endeavors should go a step
beyond simply reporting typologies of sources and quantitatively assess the number of distinct
media, court, police, scholarly, etc. sources, as well as the number of images and videos that
contributed to coding. This is a next step for the current project, as these data are available in raw
form and can be summed up per case.
A further limitation of this study is its exploratory nature. This dissertation was an
opportunity to apply theoretical perspectives, but also an opportunity to test methodologies and
advanced statistical models using a large sample of public mass shooting incidents and sites.
Many attributes of the database itself provide preliminary findings that should be validated and
re-tested in future research: for example, the case definitional score for mass intent is exploratory
and could be expanded and validated with different indicators. The variable evidence scores
could be expanded into numerical scales rather than broad categorical indices. Source reliability
was a similarly broad qualitative ranking of sources overall, and future work might consider
rating the reliability of every source used to code a case.
While regression modeling and multiple imputation are well-established analyses for
understanding behaviors and situations surrounding public mass shootings, few, if any, studies
have applied latent class modeling or structural equation modeling. The results from these
analyses should be viewed as preliminary findings, which much room for expansion. LCA and
SEM both benefit from a priori theoretical specification, and in that regard, additional research
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could test models based on a range of different theories besides situational crime prevention and
rational choice perspective. Even within the realms of SCP and RCP, there are likely other
theoretically-derived models with different parameters, predictors, and outcomes that incorporate
latent variables and indirect effects that could further elucidate the relationships among
environment, behavior, and incident severity. For example, future research might incorporate
variables related to Wortley’s (2008) extension of SCP to examine strategies related to
decreasing rewards or removing provocations. With somewhat limited time and a mixed methods
design, I chose to test and explore a few different models based on a priori specification.
However, there are undoubtedly infinitely more insights to gain from using SEM and LCA to
understand these events and perpetrators.
Certain findings also invite more research questions. The effects of victim and witness
behavior on incident outcomes have implications for active shooter training and guidelines, and
should be investigated rigorously. At present, the majority of studies examining victim action in
public shooter incidents have used simulations (e.g., Abreu et al., 2019) to predict the impact of
running or hiding versus inaction. Run, hide, fight as an escape policy has never been empirically
tested. This dissertation offered a preliminary analysis of the effectiveness of these behaviors,
with intriguing results that suggest more research is warranted to understand the best escape
behaviors for different situations. Likewise, the impact of victim and witness disbelief should be
explored in future research. There is substantial opportunity to expand this variable – which was
measured dichotomously – and to investigate how it leads to increased harm in public mass
shootings, and what types of active shooter stimuli (e.g., sounds of gunshots, visual observation
of a shooter) are most tied to disbelief.
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Findings from latent class analysis, too, invite questions. Examining distal outcomes,
such as incident severity or mass intent, would be appropriate follow-up analyses to better link
these findings to threat assessment and prevention efforts. There are certainly gaps presented by
these results about the types of warning signs and preparatory behaviors that perpetrators are
engaging in if they do not appear to display typical signposts on the pathway to violence. This
could help broaden warning signs literature and better define protocols for threat assessment
professionals, as well as handlers or guardians who are best situated to observe concerning
behaviors.
Public mass shootings are among the rarest types of violence, even in the United States
where they seem to occur more frequently (Lankford, 2019; Duwe, 2020; Fox & Levin, 2022).
Yet, they do occur; and they re-occur, sometimes catastrophically. Although they are not the
most prevalent type of gun crime, the potential for massive loss of life at once justifies
continuing research into ways to prevent or mitigate harm. The findings of this dissertation
supplement several decades of previous research and contribute new insights regarding
theoretically informed strategies to lessen the harm of public mass shootings through situational
crime prevention. It is my hope that these insights can inform and direct not only future research
avenues into prevention, but also support policies and practices for law enforcement, place
managers, and the general public that will help save lives and reduce fear in the event of a public
mass shooting.
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Appendices
Appendix A. Interrater Reliability
Variable
Hard
physical
aim others
targeted
Legit
Roam
location grievance
restricted
Access
disbelief
Aim
Fame
Trained
first responder error
stop on own
off warning
Indoor
Hide
doors lock
Leakage
Entry
Conceal
extra ammo
unoff warning
protected design
security engage
incursion
scp error
semiauto
written intent
entrance
change environment
lockdown
familiar
Reload

% Agreement
75.68
72.97
81.08
81.08
75.68
83.78
83.78
86.49
81.08
86.49
91.89
94.59
91.89
89.19
86.49
91.89
89.19
89.19
86.49
89.19
91.89
86.49
91.89
89.19
89.19
86.49
89.19
91.89
91.89
94.59
89.19
97.3
94.59
94.59
91.89

Cohen's Kappa
0.4585
0.4938
0.5802
0.614
0.6419
0.6595
0.6754
0.7002
0.702
0.7091
0.7204
0.7218
0.7232
0.7279
0.7307
0.7517
0.7764
0.7824
0.7836
0.7921
0.8
0.8055
0.8109
0.8134
0.8155
0.8177
0.8232
0.83
0.8394
0.8412
0.8445
0.8458
0.8514
0.8622
0.8705
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p-value
0.004
0.001
0
0
0
0.0027
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

IRR
Moderate
Moderate
Moderate
Substantial
Substantial
Substantial
Substantial
Substantial
Substantial
Substantial
Substantial
Substantial
Substantial
Substantial
Substantial
Substantial
Substantial
Substantial
Substantial
Substantial
Substantial
Almost perfect
Almost perfect
Almost perfect
Almost perfect
Almost perfect
Almost perfect
Almost perfect
Almost perfect
Almost perfect
Almost perfect
Almost perfect
Almost perfect
Almost perfect
Almost perfect

facilitating
Run
verbal intent
gun obtained
Cctv
costume
Security
protective equip
online leakage
Fight
expend ammo
Gate
criminal history
Military
Average:

91.89
94.59
94.59
94.59
94.59
97.3
94.59
97.3
97.3
97.3
97.3
97.3
97.3
100
90.2920408

0.8712
0.8737
0.8767
0.8851
0.9206
0.9237
0.9256
0.929
0.9349
0.9396
0.9449
0.9523
0.9542
1
0.798928571
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0
0
0
0
0
0
0
0
0
0
0
0
0
0

Almost perfect
Almost perfect
Almost perfect
Almost perfect
Almost perfect
Almost perfect
Almost perfect
Almost perfect
Almost perfect
Almost perfect
Almost perfect
Almost perfect
Almost perfect
Almost perfect

Appendix B. Intent Indicators for Database
# Indicators
2
3
4
5
6
7
8
9
10
11
12
13
Total

Frequency
6
31
53
82
103
96
79
56
36
14
3
2
561
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Percent
1.07
5.53
9.45
14.62
18.36
17.11
14.08
9.98
6.42
2.50
0.53
0.36
100.00

Cum.
1.07
6.60
16.04
30.66
49.02
66.13
80.21
90.20
96.61
99.11
99.64
100.00

Appendix C. Regression models with listwise deletion
Negative binomial regression
Casualties
IRR
SE
Casualties
--Exterior
0.755*** 0.076
Interior
0.838** 0.075
Incursion
1.317*
0.200
Reload
2.031*** 0.296
Trap/Delay
2.852*** 0.550
Protective
2.542*** 0.457
Equip.
Hunt
1.036
0.147
Disbelief
1.539*** 0.196
Run
1.452** 0.237
SCP Error
1.131
0.186
Responder
1.352
0.269
Error
Facilitating
1.087
0.146
Costume
0.892
0.139
Semi-auto
1.411** 0.226
Obtained
1.089
0.149
Gun
Constant
1.318
0.273

[95% CI]
-0.620 0.919
0.704 0.998
0.977 1.775
1.526 2.703
1.954 4.163
1.786 3.616

Died at Scene
IRR
SE
[95% CI]
1.009*** 0.003 1.002 1.016
0.553*** 0.071 0.430 0.712
1.156
0.120 0.943 1.417
1.305
0.233 0.919 1.853
1.757*** 0.319 1.231 2.508
1.840*** 0.430 1.164 2.909
2.287*** 0.488 1.505 3.476

0.784
1.199
1.055
0.819
0.915

1.368
1.975
1.999
1.563
1.997

2.136***
1.098
1.099
1.335
1.498*

0.381
0.170
0.225
0.267
0.333

1.506
0.811
0.736
0.903
0.969

3.029
1.488
1.641
1.975
2.316

0.835
0.657
1.031
0.833

1.414
1.211
1.933
1.424

1.309
0.877
1.340
0.930

0.223
0.170
0.279
0.154

0.937
0.600
0.892
0.672

1.829
1.281
2.014
1.288

0.879 1.978 0.378*** 0.104 0.221 0.647

N = 171
Chi-square = 193.067***
Pseudo r-squared 0.163
*** p<0.01, ** p<0.05, * p<0.1

N = 170
Chi-square = 150.140***
Pseudo r-squared 0.190
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Logistic regression

Exterior
Interior
Incursion
Reload
Trap/Delay
Protective
Equip.
Hunt
Disbelief
Run
SCP Error
Responder Error
Facilitating
Costume
Semi-auto
Obtained Gun
Constant

Mass Casualty
OR
SE
0.271*** 0.100
0.979
0.314
17.243*** 18.840
3.254**
1.583
3.130
3.041
1.921
1.559

Mass Death
[95% CI]
OR
SE
[95% CI]
0.131 0.307*** 0.307** 0.120 0.143 0.660
0.522 1.432
1.432
0.413 0.814 2.520
2.026 2.062
2.062
1.009 0.790 5.383
1.254 4.898*** 4.898** 2.499 1.802 13.316
0.466 4.377** 4.377* 3.229 1.031 18.584
0.391 2.736
2.736
1.763 0.774 9.674

1.209
2.206*
3.376**
3.694**
2.787
1.025
0.844
4.969***
1.351
0.033***

0.465
0.884
1.147
1.110
0.286
0.413
0.248
1.717
0.498
0.007

0.589
1.030
1.859
2.266
3.240
0.476
0.528
2.694
0.689
0.026

N = 171
Chi-square = 91.647***
Pseudo r-squared 0.411
*** p<0.01, ** p<0.05, * p<0.1

2.540**
2.450**
2.105
2.142
2.642
1.765
0.582
1.457
0.903
0.010***

2.540*
2.450*
2.105
2.142
2.642
1.765
0.582
1.457
0.903
0.010

1.197
1.106
1.241
1.260
1.905
0.814
0.317
0.812
0.437
0.009

N = 171
Chi-square = 75.308***
Pseudo r-squared 0.336
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1.009
1.012
0.663
0.676
0.643
0.715
0.200
0.489
0.350
0.002

6.395
5.933
6.682
6.787
10.858
4.358
1.692
4.342
2.331
0.055

Appendix D. Regression models with Total SCP scale
Negative binomial regression
Casualties
IRR
SE
Casualties
--Total SCP
0.781*** 0.056
Incursion
1.480*** 0.158
Reload
1.487*** 0.146
Trap/Delay
1.905*** 0.244
Protective
1.999*** 0.247
Equip.
Hunt
1.161
0.097
Disbelief
1.710*** 0.141
Run
1.273*
0.124
SCP Error
1.002
0.112
Responder
1.290
0.169
Error
Facilitating
1.225** 0.099
Costume
0.918
0.091
Semi-auto
1.431*** 0.146
Obtained
1.227** 0.112
Gun
Constant
1.245
0.152

[95% CI]
-0.679 0.898
1.200 1.825
1.225 1.803
1.482 2.448
1.569 2.547

Died at Scene
IRR
SE
[95% CI]
1.128*** 0.009 1.110 1.146
0.912
0.050 0.819 0.016
1.285** 0.104 1.096 1.506
1.223*
0.099 1.043 1.433
1.020
0.103 0.837 1.242
1.129
0.111 0.931 1.370

0.986
1.454
1.052
0.805
0.998

1.367
2.010
1.540
1.247
1.667

0.966
1.439***
1.290***
0.975
1.078

0.063
0.092
0.099
0.084
0.108

0.851
1.270
1.110
0.824
0.885

1.097
1.631
1.499
1.154
1.313

1.046
0.756
1.171
1.026

1.436
1.115
1.749
1.467

1.051
1.125
1.352***
1.110

0.067
0.087
0.112
0.078

0.927
0.968
1.148
0.968

1.190
1.308
1.591
1.273

0.979 1.583 1.521

Imputations = 44
Observations = 561
Chi-square = 29.74***
*** p<0.005, ** p<0.01, * p<0.05

0.152 1.251 1.849

Imputations = 62
Observations = 558
Chi-square = 43.39***
*** p<0.005, ** p<0.01, * p<0.05
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Logistic regression

Total SCP
Incursion
Reload
Trap/Delay
Protective Equip.
Hunt
Disbelief
Run
SCP Error
Responder Error
Facilitating
Costume
Semi-auto
Obtained Gun
Constant

Mass Casualty
OR
SE
0.540*** 0.103
3.809*** 1.387
2.056*** 0.497
1.111
0.427
1.009
0.394
1.456
0.310
1.919*** 0.437
1.544
0.388
1.598
0.495
1.664
0.714
1.229
0.269
0.960
0.275
2.545*** 0.679
1.647*
0.384
0.085
0.029

[95% CI]
0.372 0.783
1.865 7.781
1.280 3.305
0.523 2.358
0.469 2.170
0.959 2.209
1.255 3.025
0.943 2.529
0.870 2.933
0.717 3.860
0.800 1.888
0.548 1.682
1.508 4.294
1.043 2.602
0.044 0.165

Imputations = 54
Observations = 561
Chi-square = 6.24***
*** p<0.005, ** p<0.01, * p<0.05

OR
0.494***
2.306***
2.554***
1.981
1.804
2.523***
2.464***
1.248
1.217
2.566*
1.907*
0.719
1.534
1.102
0.015

Mass Death
SE
[95% CI]
0.118
0.310 0.788
0.694
1.279 4.158
0.869
1.310 4.979
0.762
0.932 4.210
0.695
0.848 3.838
0.710
1.454 4.379
0.619
1.506 4.032
0.398
0.668 2.331
0.407
0.632 2.342
0.972
1.222 5.390
0.513
1.125 3.232
0.229
0.385 1.342
0.559
0.751 3.136
0.335
0.607 2.001
0.007
0.005 0.040

Imputations = 99
Observations = 561
Chi-square = 5.72***
*** p<0.005, ** p<0.01, * p<0.05
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