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ABSTRACT
This study uses open source information to examine school shootings in the 
United States for the 1990–2016 period. We innovatively created a national- 
level database to address the gaps in existing research and identified 652 
school shootings. These shootings included 473 intentional shootings 
(encompassing 354 with known offenders and 119 with unknown perpetra-
tors), 102 suicide only shootings, 73 accidental discharges and 4 legally 
justified shootings. Most school shootings were committed outside of the 
school building (e.g., school yard), by non-students, during non-school hours 
and were sometimes motivated by non-school issues such as gang disputes. 
Almost 56% of the intentional shootings resulted in no deaths and mass 
homicide shootings were outliers. No clear time trend emerged. Importantly, 
proportionally more of the non-juvenile offenders committed fatal shoot-
ings. While the vast majority of attacks targeted high schools, those against 
elementary schools were more deadly. We outline how these findings could 
aid policymakers, and highlight issues that future research could address 
with these data. We also describe our open source collection procedures, the 
amount and type of information uncovered, and how we assessed their 
quality. We aim to set a standard for more transparent open source data 
collection processes and enhance the data’s rigor to provide important 
context to the larger policy discussions about school shootings.
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Introduction

This study uses open source information to examine school shootings in the United States. We created 
a national-level database to address the gaps in existing research and better inform policymakers by 
examining school shooting characteristics at both the incident (e.g., location, gun type, etc.) and 
perpetrator levels (e.g., offender’s age, race, etc.). We describe our open source collection procedures, 
the amount and type of information uncovered, and how we assessed their quality and reliability. We 
hope to improve the transparency and set a standard for open source data collection processes. We 
also highlight key research questions that future research could address with our newly created 
database.

Although rare events, school shootings remain a pressing public policy issue in America. In 2019, 
for instance, school shootings caused 24 deaths and 104 total injuries, while the year prior saw 51 
fatalities and 106 total injuries (Naval Post Graduate School Center for Homeland Security and 
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Defense, n.d.a.). In terms of mass victim school shootings, recent research shows that the U.S. has 
witnessed more such attacks in the last 18 years than the entire 20th century (Holland et al., 2019; 
Katsiyannis et al., 2018).

Recent surveys suggest that Americans today tend to view schools as unsafe, and public fear over 
school violence has deepened (Schildkraut & Muschert, 2014; The Associated Press-NORC, 2019). 
Despite this, studies suggest that schools today may be safer than in the past as shown by significant 
decreases in most types of school-related victimizations in the last 20 years (Frederique, 2020). It is 
thus important to empirically study the school shooting problem and accurately portray it to educate 
the public that may have misplaced fears.

The larger question is what should educators, policymakers, and others do about school shootings? 
The impact of such high-profile events has led to heated debates about gun control, gun rights, mental 
health, and privacy rights. In the wake of traumatic attacks, schools struggle to cope, and surviving 
students’ school performance may suffer (Strøm et al., 2016). Some schools employ responses such as 
active shooting drills, threat assessment and crisis intervention programs, controlled building access, 
security guards, and/or curriculum-focused interventions to address safety.

One challenge to adopting effective policy solutions to school shootings is the limited under-
standing of the problem. There are few national-level data sources and there is a wide range of 
reporting practices. Consequently, most researchers rely on small convenience samples, making it 
difficult to draw precise inferences.

We directly addressed this gap by creating The American School Shooting Study (TASSS) database 
to document the number and types of school shootings that occur, and characteristics of the 
perpetrators of these shootings. We describe our open source collection procedures, and how we 
assessed the uncovered information’s quality. Our goal is to help policymakers devise more effective 
responses to school shootings and set a standard for open source data collection.

Prior research on school shootings

Unfortunately, school shootings have a long history, but systematic knowledge of its underlying nature 
is limited. Prior work has yet to reach consensus in defining school shootings and research findings are 
inconsistent (Borum et al., 2010). Despite this, studies have drawn useful information from case 
studies, psychological typologies, and school homicide reports to highlight policy-relevant incident 
and participant attributes.

School shooting prevalence, temporal trends, and geographic context

Compared to other social harms – like routine school crimes and neighborhood firearms crime – the 
risk of school gun violence occurring in America is low (Cornell, 2006; Madfis, 2017; Muschert, 2007; 
Mayer & Furlong, 2010). Annual figures vary due to divergences in conceptualizations, research on the 
yearly incidence of serious school violence usually emphasizes homicides, and knowledge of non-fatal 
incidents is scarce. Studies show that lethal school-related shootings typically average nine to 12 per 
year, depending on the data source (Freilich et al., 2020; Holland et al., 2019; Shultz et al., 2013). 
Moreover, where school shootings tend to concentrate remains ambiguous. Some studies hold that 
campus gun violence and homicide reflect what we know about street crimes, occurring disproportio-
nately in the West and South (McCabe & Martin, 2005) and in urban locations (Kaufman et al., 2012; 
Livingston et al., 2019; Pah et al., 2017; Shultz et al., 2013). Yet, mass school violence transpires more 
often in suburban or rural schools (Kaufman et al., 2012; Moore et al., 2003; Shultz et al., 2013), 
suggesting heterogeneity within the population.
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School shooting incidents

Contrary to conventional belief, few school shootings involve mass casualties (Livingston et al., 2019). 
Instead, this violence mainly targets specific people and results in few victimizations (Holland et al., 
2019; Pah et al., 2017). There is limited evidence that near-fatal school shootings may be the norm 
(Anderson et al., 2001; Holland et al., 2019; Kaufman et al., 2012; Pah et al., 2017). We know less about 
where on school grounds this violence transpires, though it appears most school homicides concen-
trate outside the school building (Holland et al., 2019). Further, the temporal distribution of attack 
occurrences remains unclear, with violence taking place at many hours of the school day (Anderson et 
al., 2001). Shootings can strike at any education level, though emerging research indicates it happens 
more often in high schools (Gammell et al., 2021; Livingston et al., 2019).

School shooting perpetrators

The most comprehensive study on school shootings to date – the Secret Service and Department of 
Education’s Comprehensive Safe School Initiative – noted that there was “no accurate or useful 
”profile‘ of students who engaged in targeted school violence’ (Vossekuil et al, 2004:13). 
Demographically, these individuals are almost exclusively males (AnVossekuilderson et al., 2001; 
Holland et al., 2019; Kaufman et al., 2012). Some studies find that shooters are often racial and ethnic 
minorities (Anderson et al., 2001; Kalesan et al., 2017; Kaufman et al., 2012; Shultz et al., 2013), while 
others note that mass or rampage shooters tend to be White (Muschert, 2007; Newman et al., 2004; 
Rocque, 2012). Adolescents engage in most of the violence (Livingston et al., 2019), but with 
exceptions (Gerard et al., 2016; Langman, 2019), few empirical studies explore adult-perpetrated 
school shootings. There are few studies on perpetrators’ socioeconomic standings and employment 
statuses.

Some evidence indicates that serious school violence perpetrators often have prior arrests or 
histories of antisocial conduct (Anderson et al., 2001; Arluke & Madfis, 2014; Bender et al., 2001; 
Gerard et al., 2016; Goughan, Cerio, & Meyers, 2001; Holland et al., 2019; McGee & DeBernardo, 1999; 
Rajan & Lane, 2018; Vossekuil et al., 2004; Weisbrot, 2008; Wike & Fraser, 2009). The prevalence of 
psychological distress may be negligible amongst school homicide offenders and shooters, though 
research findings can be ambiguous (Anderson et al., 2001; Ash, 2016; Gerard et al., 2016; Ioannou et 
al., 2015; Muschert, 2007; Rocque, 2012), and the relative importance of this variable seems to vary by 
multi- versus single-victim incidents (Holland et al., 2019). Qualitative case studies of school shooters 
highlight dysfunctional home environments (e.g., unstable family circumstances, or abuse) in influen-
cing school shooters’ motives, but the literature is again mixed (Abel et al., 2022; Anderson et al., 2001; 
Gerard et al., 2016; Langman, 2019; Rajan & Lane, 2018; Vossekuil et al., 2004). Factors such as past 
trauma, peer victimizations, gang affiliations, adverse interactions, negative school experiences (e.g., 
failure, suspension), social isolation, personal failures, and social losses are also cited as key risk factors 
(Bonanno & Levensen, Jr., 2014; Freilich et al., 2020; Holland et al., 2019; Kimmel & Mahler, 2003; 
Muschert, 2007; Newman et al., 2004; Rocque, 2012; Sommer et al., 2014; Turanovic & Siennick, 2020).

Summary of prior work and scope of the current study

In sum, while research on school shootings has recently proliferated, much of the literature is 
inconsistent, due to variations in datasets and school shooting definitions. Most studies employ 
small, nonprobability samples of U.S. school shooters. Many studies prioritize mass shootings and 
lethal gun violence (e.g., Moore et al., 2003; Newman et al., 2004). In contrast, the limited quantitative 
studies tend to be more inclusive by studying fatal and non-fatal incidents (Gammell et al., 2021; Pah 
et al., 2017). Even here, however, there are disparities in inclusion criteria, as some studies examine 
school-associated violence that transpires both on and off campus property (Holland et al., 2019). 
Official data on school shootings are limited. While there is a good deal of data on the extent of school 
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crime, there is much less on school shootings. The National Crime Victimization Survey’s (NCVS) 
School Crime Supplement provides homicide numbers but not precise statistics on school shootings. 
This lack of consistent, national level data has hindered the development of systematic research 
(Frederique, 2020).

This study addresses these limitations and contributes to the literature by creating The American 
School Shooting Study (TASSS) – a national, open source database that includes virtually all publicly 
known shootings that resulted in at least one injury that occurred on K-12 school grounds in the U.S. 
between January 1, 1990 and December 31, 2016. We use TASSS data to present the geographic and 
temporal distribution of school shootings in the United States. We also transparently describe the data 
collection process and assess its quality. We highlight the characteristics of the 354 known perpe-
trators, including 253 adolescents and 101 adults, who committed these intentional school shootings. 
We also explain how these findings could aid policymakers in devising more effective responses to 
school shootings.

Building the american school shooting study (TASSS)

We employed a data collection protocol that has been successfully used to examine hard-to-study 
crimes like terrorism, officer involved shootings, and mass shootings, etc. (Freilich et al., 2014; LaFree, 
2011; Lynch, 2018;- Parkin & Gruenewald, 2017). We next explain how we built TASSS.

Inclusion criteria

Six criteria must be satisfied to include a shooting in TASSS. First, the shooting must have occurred 
between January 1st 1990 and December 31st 2016. We selected 1990 as the starting point to make the 
project manageable. We were concerned about data quality since earlier cases tend to have fewer 
publicly available reports. Second, the shooting must have occurred in the 50 United States or 
Washington DC. Third, the shooting must have resulted in a criminal justice response and not merely 
be an unsubstantiated rumor.

Fourth, a firearm must have discharged explosives to propel a projectile. Thus, TASSS excludes 
plots (no discharge occurred) and cases where the perpetrator used non-gun weapons. Fifth, the 
shooting injury must have occurred at a K-12 school. This comprises elementary, junior high, middle, 
and high schools of all types. We exclude shootings that occurred at colleges, pre-schools and 
nurseries. We limited our focus to K-12 institutions due to the different policy implications for 
them compared to colleges, universities, or pre-schools. Pre-schools are an extension of the education 
sector, but not run by the state education sector in a meaningful way.

In addition, the shooting must have occurred on the K-12 school’s grounds, either inside the school 
building or outside in yards or parking lots that are also on school property. We excluded shootings 
right next to the school, if they were outside the school’s property. Finally, the gun discharge must have 
injured or kill at least one person with a bullet wound.

Identifying incidents

We next identified all school shootings that satisfied our inclusion criteria. We reviewed over 40 
sources including existing databases, chronologies/listings, official records, law enforcement reports, 
scholarly works, newspaper accounts/listings, online encyclopedias, blogs, and watch-groups/advo-
cacy reports. We also comprehensively searched and scraped the Internet and conducted keyword 
searches using major search engines and leading newspapers to locate relevant events. We created a 
listing of 1,378 shootings that potentially satisfied TASSS’s inclusion criteria.1 We excluded over 50% 
of them from TASSS because they failed to meet our inclusion criteria. Ultimately, 652 cases satisfied 
TASSS’s inclusion criteria. Our review of different sources found that some incorrectly included cases 
that did not meet their own inclusion criteria. Sources commonly included shootings that occurred 
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across the street, or a block away from the school, including some with no connection to the school. In 
addition, certain sources missed incidents – which other sources captured – that satisfied their own 
criteria.

One major issue with open-source data is selection bias, whether the open-source strategies are 
systematically excluding or only capturing certain kinds of cases, resulting in potentially biased 
coefficients and other misleading findings. However, studies find that using vast arrays of sources, 
such as official reports, academic works, and watch-groups sources, (like we did here), along with 
applying clear inclusion criteria will enhance the data’s reliability and reduce bias (Chermak et al., 
2012; Dugan & Distler, 2016). To further address possible selection bias, we relied upon our “search 
files,” which are qualitative documents containing all of the publicly available information about each 
school shooting that we could find (see below). Some incident search files include listings of all school 
shootings that occurred that year across the nation; or provide a listing of shootings spanning several 
years for that city, state, or region. We investigated and found that most of these cases were either 
already in TASSS or failed to satisfy our inclusion criteria.

Nonetheless, we identified 20 school shootings that were not originally in TASSS but still satisfied 
our inclusion criteria. We added these cases to TASSS. The 20 cases that our identification efforts 
missed are a little more than 3% of all TASSS incidents (n = 652). Our “new sources” (i.e., TASSS 
incident search files) only provided a small number of events not identified in previous sources. This 
finding supports the notion that TASSS is approaching capturing the universe of eligible events 
(Chermak et al., 2012). Only two of these 20 “new” events involved fatalities (1 suicide, 1 homicide) 
and most were from the early 1990s. It appears our methods successfully identified almost all fatal 
school shootings that satisfied our inclusion criteria.

Searching incidents and perpetrators

We treated each incident and the involved perpetrators as a case study with the goal of compiling 
virtually all public information about both the shooting and individuals involved. Upon pre-testing a 
data collection strategy, we created a search protocol2 with over 60 web-engines encompassing: (1) 
media aggregators, (2) web-based newspaper archives, (3) legal research services, (4) administrative 
sources, (5) academic sources, (6) notable incident trackers, (7) people searches and white pages, (8) 
social media, (9) public records, and (10) criminal and background check services. We searched these 
sources to identify relevant information about each event and the perpetrators.

Our open source searches uncovered varieties of information, including media accounts (print, 
online, and video), government documents, court records, Department of Corrections records, 
obituaries, videos and documentaries (transcribed when possible), blogs, books, biographies, after- 
action reports, published interviews (scholarly and journalistic, written or video), photos, watch-group 
reports, scholarly accounts, and social media information, among other public materials. Sometimes 
we found substantial amounts of information, though this varied by incident.

Search file credibility

We implemented steps to enhance the search files quality and credibility. First, we conducted 
systematic trainings for our research assistants (RAs) to ensure uniformity and reliability across 
RAs and research sites. Project managers reviewed existing search files to familiarize searchers with 
each search engine and database. All RAs were taught to properly collect, organize, and store 
information in each shooting file. Each searcher was provided “test cases” to search and told to record 
all search terms they used. Project managers reviewed and provided feedback on improving the search. 
We trained the RAs to “think as investigators,” to recreate the crime episode from start to finish, 
including the perpetrators’ life history.
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Second, unlike other studies using open-source data, we include every single piece of information, 
even tangential and repeat information. We found that as a case investigation and court proceedings 
progressed, more information became available that resolved unclear prior accounts. Third, we 
addressed the potential limitation that open-source may include information of varying quality and 
reliability (Huff-Corzine et al., 2014). Sometimes various source types contain conflicting information 
and we developed protocols to resolve these inconsistencies.

As Table 1 indicates, we granted greater weight to the more “trusted” sources following prior 
research (Freilich et al., 2014; Sageman, 2004) that ranked source types by their credibility. If two 
media accounts disagreed, we privileged known outlets, and established local outlets following Otero’s 
(n.d.) media bias chart. In rare cases of two competing sources of equal weight, we averaged the 
conflicting values. We also gave more credence to reports published after the event unfolded and the 
“dust settled.”

Fourth, we created measurement attributes to both enhance the transparency of our search files and 
measure each individual file’s coverage. Table 2 provides the total number and types of documents 
found in intentional shooting incidents where the perpetrator was known (n = 354). One hundred and 
nineteen of the intentional shootings were committed by unknown perpetrators.

As Table 2 illustrates we located over 30,000 documents on the 354 publicly known perpetrators of 
intentional shootings incidents. The average search file contained over 85 documents. Table 2 also 
disaggregates the overall number of search documents to eight categories and measures how many of 
each a search file has. An average search file includes almost four court, police, or other government 
documents combined; and as Table 1 above illustrated these are more credible sources. Not surpris-
ingly, the most common type of document found were media reports and the average file included 76 
news documents.

Finally, we measured our overall assessment of each search file’s credibility. Table 3 includes an 
index we created after we had reviewed hundreds of search files and identified five factors that 
characterized those we had more confidence in their accuracy.3 Over one third of the search files for 
intentional shootings committed by a known perpetrator scored a 4 or 5, indicating somewhat strong 

Table 1. Source type credibility (descending order of credibility).

Appellate court proceedings

Court proceedings subject to cross examination (e.g., trial transcripts)

Court proceedings or documents not subject to cross examination (e.g., indictments)

Corroborated information from people with direct access to the information provided (e.g., law enforcement and other key 
informants)

Uncorroborated statements from people with that access

Media reports (local and major national [AP, Reuters, NYT, WSJ, WP, NPR] more reliable)

Watch-group reports

Personal views expressed in blogs, websites, editorials or Op-Ed, etc.

Table 2. Estimated open-source data coverage for intentional U.S. school shootings involving publicly known shooters 
(n = 354).

Document Type Total Mean Median St.Dev. Min Max

Court 709 2.00 0.00 6.77 0 76
Police 210 0.59 0.00 2.23 0 37
Other Government 443 1.25 1.00 1.73 0 19
Education/School 93 0.26 0.00 2.75 0 51
News Media 27,001 76.27 25.00 174.54 0 2078
Scholarly 613 1.73 1.00 3.27 0 21
Websites 636 1.80 1.00 3.17 0 20
Other 545 1.54 0.00 4.39 0 39
Total Documents 30,179 85.25 31.00 179.85 1 2091
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to strong reliability. Over 75% of cases scored a 3 or higher, indicating moderate to strong reliability. 
Only 23% of the files were somewhat weak, scoring a 2, and only one file out of the 354 incidents had 
weak reliability.

Coding and measures

Upon completion of the search files, we assigned each incident to a different research assistant (RA) to 
review the collected documents and code relevant variables into an encrypted, online data entry portal. 
When possible, each data item stored in TASSS was triangulated through multiple sources to increase 
validity (e.g., journalistic report validated by court records). To help ensure uniformity and accuracy of 
the coding, RAs drew upon a standardized coding instrument. First, RAs were trained to understand 
and apply TASSS’s inclusion criteria, open-source search procedures, and coding protocols. Second, 
we trained the RAs to check the search file’s comprehensiveness and conduct a repeat search for 
information if needed. Third, the RAs systematically reviewed previously coded cases to comprehend 
the nuance of both the coding and heterogeneous nature of school violence.

The RAs coded “test cases” that TASSS project investigators scrutinized for mistakes and to provide 
feedback to the original coder. We instructed the RAs to forgo making assumptions about the 
information and to instead focus on the observable facts. All RAs participated in bi-weekly meetings 
with the project investigators, during which they reviewed problematic cases and the project investi-
gators addressed any questions that arose.

Systematically coding the cases was an iterative process, as the RA’s data entry was repeatedly 
scrutinized, evaluated, corrected, and updated as needed. Upon finalizing the coded data, we assessed 
inter-rater agreeability using Cohen’s kappa coefficient on a 15% sample of cases to quantify the degree 
to which two independent coders varied in their interpretations of (a) the open source material and (b) 
the coding instructions (Cohen, 1960). The results suggested that nearly all variables examined in the 
current study had strong levels of agreement (kappa = .80 and above). One variable, timing (described 
below), had weaker agreement (kappa = .54) due to the raters’ different interpretations of school 
hours.4 On balance, then, we find relatively robust inter coder reliability (McHugh, 2012). Here, we 
report the incident-level characteristics combined with the perpetrator attributes and criminogenic 
risk factors we utilized to address the current study’s aims.

School shooting incident characteristics
We captured the circumstances surrounding shooting in four categories, including (1) voluntary/ 
intentional (non-accidental) fatal and non-fatal shootings, (2) voluntary/intentional (non-accidental) 
self-harm shootings – in which the shooter remained the only victim, (3) accidental shootings, and (4) 
legally justified shootings. We also included two related measures of shooting severity. First, lethality 
codes whether the shooting was (1) fatal or (0) non-fatal. Second, we measured the number of mass 
violence events. Following prior approaches (Gill et al., 2017; Meloy et al., 2014; Roque & Duwe, 2018), 

Table 3. Estimated open-source data quality for intentional U.S. school shootings involving 
publicly known shooters (n = 354).

Number of Indicators Reliability Assessment N Percent

5 Strong 40 11.30
4 Somewhat Strong 83 23.44
3 Moderate 147 41.53
2 Somewhat Weak 83 23.45
1 Weak 1 0.28
0 Unreliable 0 0.00
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we opted to use three and four total fatalities as the cutoff number. Thus, we coded the number of 
school shootings resulting in both three or more fatalities and four or more fatalities, excluding the 
perpetrator, as two separate variables.

Four metrics document the geographic and temporal attributes of the sample. The variable 
region codes the school shooting’s geography according to the U.S. Census as (1) South, (2) 
West, (3) Midwest, and (4) Northeast. Urbanicity codes the extent to which the shooting’s 
county was urban or rural according to the U.S. Department of Agriculture’s (USDA) 
Economic Research Service (ERS) Rural-Urban Continuum Codes.5 We recoded the ERS cate-
gories into five classifications to examine geographic variation, including (1) large metropolitan, 
(2) medium metropolitan, (3) small metropolitan, (4) non-metropolitan, and (5) rural. First, 
“large metropolitan” shootings included counties in metropolitan areas of one million population 
or more (ERS code 1). Second, “medium metropolitan” shootings included counties in metro 
areas of 250,000 to 1 million population (ERS code 2). Third, “small metropolitan” shootings 
included counties in metro areas of fewer than 250,000 population (ERS code 3). Fourth, “non- 
metropolitan shootings” included counties with populations of 2,500 to 20,000 or more, both 
adjacent and not adjacent to metropolitan areas (ERS codes 4–7). Fifth, we considered “rural 
shootings” as incidents occurring in completely rural counties or those with less than 2,500 
population, both adjacent and not adjacent to metropolitan areas (ERS codes 8–9).

Further, school location encapsulates where on school property the incident began as (1) 
inside the school building (e.g., cafeteria, classroom, hallway) and (0) outside the school 
building (e.g., parking lot, school yard, athletic field). To better examine when the incident 
occurred, timing codes shootings that happened (1) during scheduled school hours (including 
both weekdays and weekends) and (0) before or after scheduled school hours, including during 
spring break, winter break, summer break, or over the weekend when school was not in 
session.

Lastly, we measured two school-related attributes. Student status documents whether the 
shooting involved a perpetrator who was a known and confirmed current student at the attacked 
school as (1) current student and (0) non-confirmed as current student. School level subdivides 
the data by the formal education-level of the school attacked as (1) high school, (2) junior high 
school, (3) middle school, (4) elementary school, (5) other (e.g., multiple/mixed grades).

School shooting perpetrator attributes
We measured several demographic characteristics, including age (e.g., measured in number of years 
since birth), sex (e.g., 1 = male, 0 = female), and four categories of race/ethnicity (e.g., 1 = White, 
2 = Black, 3 = Hispanic, 4 = Other – multi-racial, Asian/Pacific Islander, Middle Eastern, American 
Indian). Moreover, we included the shooter’s known social stratum as an ordinal variable (1 = low, 
2 = middle, 3 = high) based on observable indicators of their family’s (a) wealth and status (e.g., 
receives welfare, lives in subsidized housing, lives in lower-or middle-class street, lives in suburbs or 
affluent neighborhood), (b) education (e.g., high school degree or less, college degree, advanced/ 
professional degree), and (c) occupation (e.g., regularly unemployed/employed, blue-collar/white 
collar job). We also coded the shooter’s current education level (e.g., 1 = post high school/college, 
2 = high school or 9–12th grade, 3 = middle school or 6–8th grade, 4 = elementary school or K-5th 

grade) and known full or part-time employment status at the time of the incident (e.g., 1 = employed, 
0 = not employed).

We examined several binary coded individual risk factors for school violence based on prior 
literature. Psychological troubles codes whether the shooter suffered from known psychological 
or emotional issues of any type (e.g., major depression, bi-polar disorder, schizophrenia, 
posttraumatic stress disorder, and others), including suicidal ideation or attempts (1 = evidence 
of psychological troubles, 0 = no evidence of psychological troubles). We relied on official 
statements or records (e.g., from police, prosecutors, defense, courts, and department of 
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corrections files) and offender self-admission to code whether the perpetrator had a known 
criminal record as (1) evidence of one or more prior arrests and (0) no evidence of prior 
arrests.

To examine the shooter’s familial structural situation, we coded shooters whose parents 
were separated or divorced as (1) for evidence of parental separation or divorce and (0) for 
cases with no evidence or unclear indicators of intact families. Family troubles is a binary 
variable coded as (1) when there is evidence of significant family troubles in the shooter’s life 
(e.g., markers of poor parenting, conflict in the home, abuse, neglect, family violence, emo-
tionally distant parents, excessive punishment, instability, and other factors) and (0) for cases 
in which such evidence is lacking or there are markers of a well-functioning, loving, and 
supportive family.

We included two measures that tap into the shooters’ in-school experiences. Perpetrators 
who failed a class or were held back one or more years for non-disciplinary reasons received a 
score of (1) for evidence of school failure and (0) otherwise or when there were indicators of 
strong school performance. School suspensions or expulsions is coded as (1) when there were 
markers that the shooter was suspended or expelled from school and (0) otherwise. Two 
additional variables examined peer effects. Gang affiliate coded evidence that the individual 
had a confirmed affiliation or association with one or more street gangs (1 = evidence of gang 
affiliation, 0 = no evidence of gang affiliation). Peer aggression measured whether there were 
indicators that the perpetrator was involuntarily and personally victimized by aggressive 
actions (i.e., verbal threats/coercion, physical attacks/abuse) from non-familial peers (1 = evi-
dence of peer aggression, 0 = no evidence of peer aggression). If only the teasing of a 
perpetrator occurred, we did not code it as peer aggression.

Finally, we coded two variables to study adverse social circumstances and events. Evidence of a 
recent death (i.e., within 1–2 years before the incident) was coded (1) for individuals who experienced 
the death of a loved one before the shooting and (0) otherwise. Social status loss measured whether 
there were indicators that the perpetrator experienced a loss of social standing – for example, job loss, 
exclusion from informal friendship groups, cut from sports teams, or the end of a romantic relation-
ship – before the school shooting (1 = evidence of social standing loss, 0 = no evidence of social 
standing loss).

Analytic plan

Our intention is not to examine causality but to develop a descriptive understanding of school 
shooting characteristics. The binary variables included here capture the presence or absence of 
information related to each metric based on data availability in the open sources. We urge 
caution in inferring that the absence of available reports is proof in the affirmative. Instead, it 
simply means that there is limited evidence to verify the presence of a risk factor. As such, 
they may be a conservative representation of the occurrence of risk indicators in the school 
shooter population. The presence of a risk factor likely implies the more noteworthy personal, 
family, school, and social circumstances that often reach public attention. Nonetheless, to the 
extent that our methods are sound, and the degree of significance to the public that each 
indicator encapsulates (e.g., psychological troubles, criminal record), confidence in the mea-
surement scheme increases.

First, we document the temporal and regional characteristics of U.S. school shootings, 
including the prevalence of different incident circumstances over the last 27 years. Second, 
we present descriptive statistics to examine the elements of school shootings at the incident 
level. Finally, we assess the school shooting perpetrators, disaggregating the data into adoles-
cent versus adult shooters. We explore their demographic features and prevalence of crimin-
ologically relevant risk factors.
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Results

U.S. school shooting prevalence, temporal trends, and geographic contexts

We identified 652 school shootings that caused at least 1 injury or death in the U.S. between 
1990 and 2016. Almost three quarters of the shootings were voluntary/intentional interpersonal 
violence (n = 473), around 15% were self-harm/suicide or attempted suicide only shootings 
(n = 102), around 11% were accidental shootings (n = 73), and 4 shootings were legally 
justified acts.

On average, there are around 24 intentional, suicide, and accidental school shootings each 
year. There has never been a year where all school shootings exceeded 41 between 1990 and 
2016. Figure 1 illustrates that the number of shootings per year is not static. There were only 
eight shootings in 2002, while there were forty-one in 1993. There appears to be a slight 
upward tick when comparing 2010–2012 numbers to 2013–2016 numbers. Although not shown 
graphically, there is also geographic variation in school shootings across the United States. 
Well over three times as many school shootings have occurred in the South (over 43%) 
compared to the Northeast (over 12%), while the Midwest and West fall in between and 
have 21% and approximately 23% respectively.

Figure 2 focuses on the 473 intentional school shootings. On average, there are close to 18 
intentional shootings each year in the U.S. These numbers also vary by year. There were seven in 
2002, compared to thirty in 1993. It is striking that over 20 shootings occurred every year from 
1991 to 1994. In addition, 20 or more intentional shootings occurred every year across five years 
from 2005–2009.

Again, close to 74% (n = 354) of the intentional shootings (n = 473) involve known perpe-
trators and on average there are 13 of these shootings each year, although this also varies widely by 
year. Only seven known offender intentional shootings occurred in 2002 compared to 23 in 1992. 
It is again striking that around 18% (n = 63) of all known offender intentional killings occurred 
over three years in the early 1990s, 1992–1994.

Figure 1. Yearly prevalence of intentional U.S. school shootings, 1990–2016 (n = 473).
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Around 26% (n = 119) of the intentional shootings were committed by unknown perpetrators who 
fell into three groups of cases. First, we labeled cases as truly unknown when the suspects were never 
identified, and investigators did not know a motive for the shooting (n = 44). Second, we classified 
unknown but suspected intentional cases, which also involved unidentified shooters, but investigators 
believed they knew the motive (e.g., gang-related) (n = 40). Lastly, we categorized unnamed but known 
intentional cases, which involved a known perpetrator who was not named by investigators, usually 
due to their minor status (n = 35). In those incidents, the perpetrator was identified, but their identity 
was not shared publicly. For all 119 of these shootings, we uncovered limited information about the 
incident or the perpetrator, although we found some useful information about the school 
characteristics.

We next disaggregated the 473 intentional shootings to fatal and non-fatal events. Figure 3 indicates 
that most intentional shootings resulted in non-fatalities. We found that 209 intentional shootings 
resulted in a death, an average of almost eight a year, and 264 only caused injuries. We again found 
variation by year. There were only two fatal shootings in 2002 compared to twenty-three in 1993. 
Interestingly, the number of non-fatal intentional shootings has increased every year from 2012 to 
2016 and doubled from 2015 (n = 12) to 2016 (n = 24).

U.S. school shooting incidents (known offenders, n = 354)

Turning now to the characteristics of the known offender incidents (n = 354), Table 4 provides the 
distribution of known perpetrators of adolescent (19 years old and younger) (n = 253) and adult 
(20 years old and older) shooting incidents (n = 101). We see somewhat more of the adolescent 
perpetrated shootings were non-fatal (53.75%) compared to fatal incidents (46.43%), but most of the 
adult perpetrated events were fatal (63.73%). We also provide the number of mass shooting incidents 
using three and four total fatalities as the cutoff number There were eleven (3+ homicide victim), and 
seven (4+ homicide victim) mass shootings in the entire 27-year period we examined. Five of the mass 
homicides occurred in the 1990s, three occurred between 2000 and 2009, and three occurred after 
2010, two in 2012 and one in 2014.

Figure 2. Yearly prevalence of intentional known and unknown school shooting offenders (n= 473).
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Figure 3. Yearly Prevalence of U.S. School Shootings by Fatal and Non-Fatal Encounters, 1990- 2016 (n= 473).

Table 4. Incident-level characteristics of publicly known adolescent and adult perpetrated school shootings, 1990–2016 (n = 354).

Publicly Known Adolescents (n = 253) Publicly Known Adults (n = 101) % total missing

n Percent N percent
Lethality –
Fatal incident 117 46.43 65 63.73
Non-fatal incident 136 53.75 36 35.64
Mass Shooting –
3+ Fatal victims 8 3.16 3 2.97
4+ Fatal victims 4 1.58 3 2.97
Urbanicity (county-level) –
Large metropolitan 144 56.92 60 59.41
Medium metropolitan 54 21.34 18 17.82
Smaller metropolitan 15 5.93 5 4.95
Non-metropolitan 36 14.23 13 12.87
Rural 4 1.58 5 4.95
School Location –
Inside the school 106 41.90 28 27.72
Outside the school 147 58.10 73 72.28
Incident Timing –
During school hours 110 43.48 28 27.72
Before/after school hours 143 56.52 73 72.28
Student status –
Current student 146 57.71 – –
Non-current student 107 42.29 101 100.00
School Type 00.28a

High school 188 74.31 55 55.00
Junior high school 4 1.58 – –
Middle school 27 10.67 12 12.00
Elementary school 17 6.72 27 27.00
Other 17 6.72 6 6.00

aSeven shootings occurred on a school bus. In six of the seven cases, we were able to identify the associated school. One case 
remained unknown/missing (00.28%).
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School shootings have occurred across the United States; however, most have concentrated in large 
metropolitan counties for both adolescents (56.92%) and adults (59.41%). The majority (58.10%) of 
the adolescent shooting events also occurred outside a school building and around 43% occurred 
during school hours. Just over 57% of the adolescent school shooting incidents were committed by a 
current student. Additional analyses not shown reveal that just over 28% (n = 72) of the adolescent 
perpetrators were confirmed current students who committed the attack both inside the school 
building and during school hours. Further, high schools remained the most common school level 
attacked (73.31%) along with public schools (over 91%, figure not shown).

Regarding the adult perpetrated school shooting events, the findings are somewhat similar. Only 
around 28% of these shooting incidents occurred in the building and during regular school hours. 
However, adult school shootings occurred more often at elementary schools than adolescent shootings 
(27% compared to around 7%). Although not shown, for the adult incidents, approximately 28% were 
linked to domestic violence, around 7% were linked workplace violence, and 15% were linked to gangs, 
while almost 21% of the adolescent incidents were associated with gangs.

U.S. intentional school shooting perpetrators (N = 354)

We now turn our attention to the known offenders (n = 354) who committed these intentional 
shootings. We first examine the 253 adolescent (age 19 and younger) and then focus on the 101 known 
adult (age 20 or older) intentional school shooters.6 Table 5 illustrates that the vast majority were male 
(97.63%) and, on average, they were around 16 years old. While not shown, additional analyses 
suggested that 75% of the adolescent mass shooters (n = 8) were current students, all were male, and 
they too were almost 16 years old. Regarding the larger population, almost 28% of the adolescent 
school shooters were White, 58% Black, 9% Hispanic, and 6% were other races. Comparatively, most 
adolescent mass school shooters were White (62.5%), 12.5% were Hispanic, and two (25%) were in the 
other race category, though both were Native American. Since the average age of adolescent shooters 
was 16, it is not surprising that most of them were in high school (65.64%) with middle school coming 
in as a close second (31.28%).

Overall, a similar number of adolescent school shooters were from low or middle social economic 
stratum. Few adolescent shooters were employed at the time of the offense, which makes sense 
considering their student status. Twenty-six percent of the adolescent school shooters had psycholo-
gical problems that could be documented in the open sources. We also found that 75% of the mass 
shooters had psychological problems. However, these are small numbers (n = 8) and it could also be a 
selection issue in that mass shooting fatal attacks receive heightened media coverage, more than other 
school shootings. It is possible reporters more diligently investigated the mass shooters, and due to 
conventional wisdom specifically looked for mental health issues and were more likely to find evidence 
of psychological issues compared to other categories of offenders.

For about 18% of the adolescent school shooters we found affirmative evidence of parents who were 
divorced, separated or not married. We found that over 19% of all adolescent school shooters had 
significant family problems. Over 21% of the adolescent school shooters were suspended or expelled 
from school at some point, and about 12% suffered other failures in school. Over 20% of the adolescent 
school shooters were gang affiliates or associates, and over 31% of the adolescent shooters had criminal 
records. Approximately 8% of all adolescent school shooters had experienced a recent death, and just 
over 6% had suffered some loss in social status. Importantly, almost 29% of the school shooters had 
suffered peer aggression prior to the shooting.

We now examine the 101 adult school shooters, aged 20 and older. Table 6 shows that almost all 
(96.04%) of the adults who committed school shootings were male. All three mass shooters were male. 
The average age of the adult school shooters was nearly 34 years old, and the average age of the adult 
mass shooters was 24 years old. In addition, approximately 34% of the known adult intentional 
shooters were White, nearly 45% were African American, almost 16% were Hispanic, and over 4% 
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were another race. All three mass shooters were White. Nearly 66% of adult school shooters completed 
high school and almost 60% of these adult shooters were employed. About 41% of the adult shooters 
were low income, 52% were middle income, and close to 6% were high income.7

Table 5. Perpetrator-level characteristics of publicly known adolescent perpetrated school shootings in the U.S. 
based on the available open-source information, 1990–2016 (n = 253).

n percent % total missing

Demographic Characteristics
Age 253 16.15 (avg.) –
Sex –
Male 247 97.63
Female 6 2.37
Race/Ethnicity 7.91
White 64 27.47
Black 135 57.94
Hispanic 21 9.01
Other 13 5.58
Education 22.92
Post-high school/some college 2 1.03
High school (grade 9–12) 128 65.64
Middle school (grade 6–8) 61 31.28
Elementary school (grade K-5) 4 2.05
Socioeconomic Status 67.98
Low 36 44.44
Middle 36 44.44
High 9 11.11
Employment Status 19.76
Employed (full or part-time) 6 2.96
Not employed 197 97.04
Criminogenic Risk Factors
Psychological Troubles –
Evidence of psych. troubles 66 26.09
No evidence of psych. troubles 187 73.91
Criminal Record –
Evidence of prior arrests 80 31.62
No evidence of prior arrests 173 68.38
Parental Separation or Divorce –
Evidence of separation/divorce 47 18.58
No evidence of separation/divorce 206 81.42
Family Troubles –
Evidence of family troubles 50 19.76
No evidence of family troubles 203 80.24
School Failure –
Evidence of school failure 31 12.25
No evidence of school failure 222 87.75
School Suspension or Expulsion –
Evidence of school suspension/expulsion 55 21.74
No evidence of school suspension/expulsion 198 78.26
Gang Affiliate –
Evidence of gang affiliation 52 20.55
No evidence of gang affiliation 201 79.45
Experienced Peer Aggression –
Evidence of peer aggression 73 28.85
No evidence of peer aggression 180 71.15
Recent Death –
Evidence of recent death 21 8.30
No evidence of recent deaths 232 91.70
Social Status Loss –
Evidence of social status loss 16 6.32
No evidence of social standing loss 237 93.68
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Close to 27% of all adult school shooters suffered from a significant psychological issue, matching 
almost precisely the percentage of adolescent shooters who had experienced psychological issues. 
Further, close to 30% of adult school shooters had a significant family issue. Nearly 16% of the adult 
shooters were gang members and approximately 35% of the adult shooters had a prior criminal 
history. Few of the adult school shooters suffered a close death or experienced peer aggression before 
committing the school shooting. These results differed from our adolescent shooter findings and 
highlight the importance of disaggregating shooters to isolate key factors for each category. Still, it is 
possible that media outlets were more likely to search for and find instances of peer aggression for the 
adolescents if they assumed youth are more likely to be bullied. Notably, however, almost 24% of the 
adult shooters had suffered from some recent loss in social status.

Table 6. Perpetrator-level characteristics of publicly known adult perpetrated school shootings in the U. 
S. based on the available open-source information, 1990–2016 (n = 101).

n percent % total missing

Demographic Characteristics
Age 101 33.78 (avg.) 00.00
Sex 00.00
Male 97 96.04
Female 4 3.96
Race/Ethnicity 31.68
White 24 34.78
Black 31 44.93
Hispanic 11 15.94
Other 3 4.35
Education 67.65
Post-high school/some college 11 34.38
High school 21 65.62
Middle school – –
Elementary school – –
Socioeconomic Status 66.34
Low 14 41.18
Middle 18 52.94
High 2 5.88
Employment Status 56.44
Employed 26 59.09
Not employed 18 40.91
Criminogenic Risk Factors
Psychological Troubles –
Evidence of psych. troubles 27 26.73
No evidence of psych. troubles 74 73.27
Criminal Record –
Evidence of prior arrests 35 34.65
No evidence of prior arrests 66 65.34
Family Troubles –
Evidence of family troubles 30 29.70
No evidence of family troubles 71 70.30
Gang Affiliate –
Evidence of gang affiliation 16 15.84
No evidence of gang affiliation 85 84.16
Experienced Peer Aggression –
Evidence of peer aggression 4 3.96
No evidence of peer aggression 97 96.04
Recent Death –
Evidence of recent death 1 0.99
No evidence of recent deaths 100 99.01
Social Status Loss –
Evidence of social status loss 24 23.76
No evidence of social standing loss 77 76.24
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Discussion and conclusion

This study examined school shootings in the United States between 1990 and 2016. Until now, the lack 
of systematically collected data has hampered research on school shootings. Following past efforts, we 
developed The American School Shootings Study (TASSS) to fill voids in the scholarly records. We 
have archived TASSS’s original data at ICPSR’s NACJD for the scholarly and policymaker community, 
and researchers can contact the authors directly with questions.

Our goals were to inform policymakers and set a standard for more transparent and rigorous open 
source data collection processes. As noted, academics and journalists increasingly use open sources to 
study difficult-to-research social problems such as officers involved in shootings, mass violence, and 
sex offenders. Unfortunately, unlike our approach here, these efforts often fail to outline in great detail 
the type of information they uncover and whether or how they evaluated its quality.

Summary of key findings

We identified 652 school shootings – of those, an average of 24 occurred each year. Over 25% of 
incidents involved self-harm/suicides and accidental discharges. Intentional interpersonal school 
shootings often receive the most public attention and we identified 473 (75% of all shootings) in 
total. On average, around 18 intentional school shootings occur each year, and mass homicide 
shootings remained outliers.

Of the 473 intentional shootings, publicly known perpetrators committed 354 incidents, which 
averaged 13 a year. In contrast, publicly unknown perpetrators were responsible for 119 intentional 
shootings, averaging just five per year. Not surprisingly, we uncovered more open source information 
for the known perpetrators, whose search files also had higher reliability scores. Like non-school 
firearms violence, intentional school shootings (n = 473) were more often non-fatal events. Almost 
56% of all school shootings resulted in no deaths, and over 44% (n = 209) were homicides. Around 
eight fatal intentional school shootings occurred on average a year.

Overall, the prevalence of school shootings (n = 652), including intentional (n = 473) and fatal 
intentional shootings (n = 209) were lower than originally expected for the 27-year period. While it is 
common for the U.S. to suffer from around 14,000–15,000 homicide events in a single year – and 
recently over 16,000 homicides in 2019 (FBI, 2020) – school shootings clearly encapsulate a tiny 
percent of this violence. Likewise, with more than 50 million students enrolled in grade K-12 schools 
each year, only a handful may commit school shootings. Even students who share common risk factors 
as school shooters (e.g., arrest histories, family troubles, gang affiliation) will likely never open fire at 
their school.

Considering the conglomerate of data presented in our figures and tables, from 1990 to 2016, no 
type of shooting increased and there is no clear time trend. The 1990s overall had the most fatal 
shootings in our study compared to the 2000’s and 2010 to 2016. Future research could address 
whether improved medical care, faster emergency response times, and changes in policy related to 
police response contributed to the consistent increase in non-fatal shootings from 2012–2016, while 
fatal shootings did not follow that pattern. In some ways, these findings mirror general violence trends. 
For instance, U.S. violent crime and youth violence specifically has dropped significantly since 1993 
(Blumstein & Wallman, 2006). As we elaborate below, perhaps many school shootings are acts of 
regular youth violence that are occurring on the school grounds.

Policy implications

Our most important finding is that these shootings encompass various disparate acts that occur on 
school grounds. Accordingly, this highlights that a one-size-fits-all approach to school violence 
prevention will likely be insufficient to address this violence. As shown here, there is a need to 
disaggregate school shootings to respond to the varied threats, harms, types, and locations of school 
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shootings more effectively. Findings from this study can help develop more refined and targeted policy 
interventions, while also giving schools, communities, and the wider society more accurate informa-
tion about the nature of serious school gun violence. For instance, 25% of school shootings involved 
suicide/self-harm and accidental shootings, and an additional 75% were intentional interpersonal 
violence. Self-harm may require different responses than intentional shootings, highlighting the need 
for increased access to mental health care for students. Further, around 28% (n = 101) of the 354 
known intentional shooting offenders were 20-years-old or more. Proportionately more of the adults 
committed fatal school shootings than the adolescents. Perhaps these adult shooters were more 
“capable,” more determined, or had greater experience with firearms generally. Regardless, it demon-
strates the importance of understanding the different pathways to serious school violence.

Similarly, we found that while most attacks targeted high schools, shootings occurring at elemen-
tary schools were more deadly. Importantly, adults were almost four times more likely than adoles-
cents (26% versus 7%) to target an elementary school. It is possible that elementary school shootings 
are more deadly because of the population of younger victims were more physically vulnerable, or 
bystander reactions led to more lethal outcomes. Interestingly, almost two-thirds of the adult perpe-
trated elementary school shootings were classified as domestic or workplace violence, which implies 
premeditation and acute targeting of the victim. Finally, compared to high school students, elementary 
school students are less likely to possess or use guns. Middle school/high school students seem to 
mostly target their own schools, whereas adults who target elementary schools are often suffering from 
mental illness or, the targeting of the school is incidental to the aggressor’s motive (i.e., domestic 
violence). Thus, different opportunity structures across school types may account for some of the 
variation.

We found that most school shootings were committed by non-students who opened fire outside of 
the school building and during non-school hours. Many of these shootings were motivated by non- 
school issues like interpersonal disputes and gang activity. Indeed, less than 30% of the known 
adolescent intentional shooters were current students who attacked during school hours inside the 
school building. Thus, contrary to conventional views, student-perpetrated multi-victim attacks 
motivated by bullying or psychological distress represent a minority of cases.

Collectively, these findings imply that many school shootings are non-school related. As such, they 
may represent community or neighborhood violence that spills onto the school grounds. Thus, 
policymakers may want to distinguish between school shootings occurring while school is in session 
and inside the building and shootings occurring outside the building when school is not in session. It 
seems, in fact, that many of the current policy recommendations geared around increasing security 
and surveillance of students, especially inside the school building, do not address a major source of 
school shootings that we identified. For these cases, policy responses may do well to incorporate school 
and community partnerships to address wider social problems.

Our focus on the 253 known adolescent shooters found that most were young males, and many had 
faced adversity in school, personally, and at home. Around 26% had evidence of psychological issues, 
19% had family problems, 21% were expelled or suspended at some point, close to 10% had dropped 
out school, approximately 31% had criminal records, and around 21% were gang members. Thus, 
roughly a quarter of the adolescent school shooters exhibited risk factors, and many had co-occurring 
ones. It is possible these adolescents would have benefitted from the education field’s Multi-Tiered 
Systems of Support (MTSS) framework that includes identifying at risk students for targeted inter-
ventions involving either small groups or one-and-one help. The knowledge gained here about these 
risk factors may benefit school officials going forward. Although the scope of this study to distinguish 
school shooters from other at-risk youth was limited, this information can nonetheless be integrated 
into current threat assessment criteria to better weigh the risks when making decisions about 
appropriate student level interventions (Madfis, 2020).

Finally, the open source methodological strategies we employed also have important policy 
implications. Rare events like mass shootings, terrorism, and school shootings are difficult to study 
using quantitative data. The development of rigorous methodologies to manage these challenges is 
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important because these crimes are often newsworthy and initiate national policy decisions about how 
to respond, prevent, reduce, and manage these social problems. It is crucial that policy decisions be 
grounded upon solid empirical data, and that scholars and policymakers are made aware of the 
strengths and weaknesses in publicly sourced data. For example, TASSS’s data demonstrate that it 
may be more difficult to use open sources to study minors who commit school shootings. Around one 
third of the “unknown” offenders in TASSS were known to the authorities and were arrested. But 
because they were minors, their names were not released publicly and therefore we were unable to 
collect public information on them. The open source database construction protocols we discussed 
and our data quality assessment strategies represent our bid to enhance the rigor of data that might 
provide important context to the larger policy discussions about school shootings.

Limitations to the findings

Before we outline directions for future research using TASSS data, we briefly highlight the core 
limitations of this study. Despite our efforts to enhance and examine reliability, human errors are 
possible, particularly when faced with inconstancies in the open source material. Second, this study 
was retrospective, potentially inflating the presence of indicators for each variable. Third, there was 
variation in the open source’s coverage and quality. It, therefore, remains plausible that the presence of 
risk indicators may be conditional on differences in open source reporting practices. For example, we 
find that affirmative evidence for variables like peer aggression, criminal history, family troubles, 
parental divorce, recent death, and social status loss are associated with the most credible search files. 
Consequently, we caution readers when interpreting the findings. Still, there remains an interdepen-
dent relationship between open source coverage and the nature of the school shooting. In short, if 
shooters indeed have a confluence of criminogenic risk factors, they tend to attract more intense 
coverage, which increases the probability of robust open source search files. Finally, one strength of 
open source information gathering is that public data archiving continues to improve. Therefore, it 
may be possible to return to the source material, update the coding, add more measures, and fill-in 
missing items.

TASSS’s potential contributions to future research

Despite these limitations, TASSS has the potential to be a resource for bolstering research on school 
shootings in the U.S. Although several organizations currently provide valuable listings of school 
shooting incidents that include important variables and descriptive information (Riedman & O’Neill, 
2020), TASSS has the potential to build upon and enhance these efforts. Specifically, TASSS includes 
the basic demographic characteristics that other databases have, but houses additional variables that 
can be used to test important theoretical constructs that other databases are unable to examine. TASSS 
includes scores of additional variables on the incident, perpetrator, school, and victim levels (that were 
not discussed due to space constraints), and its rich qualitative search files could be used to uncover 
additional attributes on all these levels. Therefore, we outline what we believe are fruitful avenues for 
future research using TASSS.

Scholars could utilize the data to build upon prior research on the effectiveness of many common 
school interventions that increase security (Devlin & Fisher, 2021; Fisher et al., 2021; Kupchik, 2016; 
Wolf & Kupchik, 2017). Since TASSS includes information from a 27-year period, the data can be used 
to assess the efficacy of and make recommendations about situational interventions that have been 
implemented to reduce school shootings, such as school resource officers, metal detectors, closed 
circuit television systems, and picture ID requirements to name a few. Researchers could also combine 
TASSS’s quantitative data with other data sources to investigate policy-relevant research questions for 
the first time. For example, an alternative research strategy to test the efficacy of various school security 
interventions could match schools that experienced a school shooting with at least one injury (TASSS 
data) with the closest similar non-attacked school. Alternatively, scholars could match school shooting 
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offenders (TASSS data) with similar adolescents who have never offended. In both investigations, 
researchers could examine similarities and differences in the comparison groups to isolate potential 
risk and protective factors, which may be critical for crafting effective violence reduction policies.

Additional scholarship using TASSS data could also investigate novel research questions salient to 
criminology’s core aims. For example, one could revisit the search files to study variation in pre-
meditated versus unplanned shootings, as well as shooters’ pre-attack warning behaviors and differ-
ential methods of gun acquisition. Further, while beyond the scope of this study, future research could 
also draw upon TASSS to investigate whether criminology’s victimization frameworks can explain 
fatality rates in school shootings. Moreover, our findings about the known intentional shooters’ ages, 
races, ethnicities, and social strata could be further investigated with more advanced analyses. As one 
example, latent class analyses could be used to classify the population statistically into unique 
categories to identify school shooter subgroups with potentially distinct etiologies. By collecting 
varieties of data points, TASSS can thus provide a crucial foundation for addressing important 
criminological questions.

Finally, TASSS has the potential to make methodological contributions to the field. Future research 
could enhance our attempts to evaluate the credibility and quality of the search files. Aside from 
counting the types of documents found in a search file, one could capture the key informants upon 
whom the coding was based. For example, reporting the degree to which a variable’s coded value drew 
from quotes or information from an offender, victim, police officer, school official, or teacher could 
further investigate the credibility of the data. Relatedly, for some variables, one could create assess-
ments of their confidence in the “coded value” by documenting whether multiple sources confirm the 
coded value, or whether there were any contradictory sources of information.

Concluding remarks

Circling back to the motivation for this study, we now highlight the importance of methodological 
innovation in studying hard-to-reach populations. It has been 22 years since the massacre at 
Columbine High School in Littleton, Colorado. Since then, hundreds of school shootings have 
occurred in America, and they continue to persist today. While school administrators, parents, 
policymakers, law enforcement, and other practitioners have shouldered the responsibility for 
responding to and preventing school violence, contributions from the scholarly community have 
understandably lagged. Until now, there has been a virtual desert of systematically collected data on 
school shootings to better advise public policy. This manuscript aimed to fill this void in scholarship 
by documenting an innovative strategy to build the first-of-its kind quantitative database on ostensibly 
every publicly known school shooting resulting in at least one injury in the U.S. occurring between 
1990 and 2016, known as The American School Shooting Study (TASSS). Our descriptive analyses 
revealed over 25 years of critically important trends and patterns in school shootings that can inform 
future scholarship and violence prevention efforts. As such, we encourage scholars, researchers, and 
practitioners to utilize TASSS data, replicate its efforts, and extend its research to reduce the numerous 
costs, harms, and suffering of school violence in America.

Notes

1. Please see Appendix 1 that lists each source we reviewed, provides its reference or link, and explains how we 
searched it.

2. Please see Appendix 2: TASSS Open-Source Search Protocol.
3. Indicators include: (i) Shooting clearly on school grounds (inside the building; explicitly stated as occurring on 

school grounds – like the parking lot; or there is picture illustrating it on school grounds & there is no 
contradictory information); (ii) Court opinion that contains a factual description of the case; (iii) Department 
of Correction or official police/government information on the perpetrator; (iv) News or other source contains 
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profile/background information on perpetrator or victim; (v) News articles and/or other sources contain 
information from key actors (investigating police; surviving victims; witnesses) that provide information close 
in time to the attack.

4. Timing codes whether the shooting occurred during scheduled school hours. One rater’s interpretation loosely 
considered school arrivals and school departures (before or after scheduled classes were in session) as being 
during school hours. The second rater was stricter, interpreting “during school hours” as when regular classes 
were officially in session. As discussed, the data presented in this study leans toward the latter interpretation.

5. We used the following website to access the continuum codes: https://www.ers.usda.gov/data-products/rural- 
urban-continuum-codes/documentation/ We coded the data occurring closest in time to the school shooting 
date.

6. Our analysis here focuses on one perpetrator per incident. The majority of incidents only involved one shooter. If 
there was more than one perpetrator, then we randomly selected one of the perpetrators for analysis.

7. It is important to contextualize these findings due to the high percentage of missing values for adult perpetrator’s 
race, education level, employment status, and socioeconomic status.
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Appendix 1: Sources Reviewed to Identify Events Satisfying TASSS’s Inclusion Criteria

Source Citation/Link

Sources that included listing of incidents. We reviewed each incident & applied TASSS’s inclusion criteria:
(1) Ballotpedia 

(United States 
School 
Shootings and 
Firearm 
Incidents, 1990- 
Present):

United States school shootings and firearm incidents, 1990-present – Ballotpedia

(2) Britannica. 
ProCon.org. 
School 
Shootings Since 
Sandy Hook:

https://gun-control.procon.org/school-shootings-since-sandy-hook/

(3) Brady 
Campaign to 
Prevent Gun 
Violence – Major 
School 
Shootings in the 
US (1997–2014):

https://cdn.factcheck.org/UploadedFiles/2014/06/school-shootings_as_of_June-12–2014.pdf

(4) Capellan, J. 
Mass Public 
Shooting 
Database

Shared with TASSS researchers.

(5) Center for 
Disease Control 
(CDC). School 
Associated 
Violent Death 
Surveillance 
System (SAVD).

https://www.cdc.gov/ViolencePrevention/youthviolence/schoolviolence/SAVD.html

(6) CNN. US School 
Violence Fast 
Facts

US School Violence Fast Facts | CNN

(Continued)
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Source Citation/Link

(7) CNN. 180 Years. 
180 School 
Shootings. 356 
Victims:

https://www.cnn.com/interactive/2019/07/us/ten-years-of-school-shootings-trnd/

(8) Crews, G. 
(2017).

School Killers Speak: A Comprehensive Examination of Gang- Related 
School Violence Perpetrators in K-12 American Schools. The Veritas Group LLC

(9) Empirical 
Database of 
School 
Shootings: Gun 
Violence Data 
that Makes a 
Difference

Database (Excel spreadsheet) of American School Shootings – Home (schoolshootingdatabase.com)

(10) Everytown 
Research and 
Policy:

Gunfire on School Grounds in the United States | Everytown Research & Policy | Everytown Research & Policy

(11) Fatal School 
Shootings in the 
United States, 
1966–2007 
(Prepared by 
Skadden, Arps 
for the Virginia 
Tech Review 
Panel)

https://faculty.uml.edu/jbyrne/44.327/appendix_L_school_shootings_in_us.pdf

(12) FBI. (2013). A 
Study of Active 
Shooter Incidents 
in the United 
States between 
2010 and 2013:

(U)_ActiveShooter021317_17B_WEB.PDF

(13) FBI. (2016). 
Active Shooter 
Incidents in the 
United States in 
2014 and 2015

Active Shooter Incidents in the United States in 2014 and 2015 – FBI

(14) FBI. (2018). 
Active Shooter 
Incidents in the 
United States in 
2016 and 2017

Active Shooter Incidents in the United States in 2016 and 2017 (cdse.edu)

(15) Larkin, R. 
(2009).

The Columbine Legacy: Rampage Shootings as Political Acts. American Behavioral Scientist 52(9): 1309–1326

(16) Lieberman, J. 
(2008).

School shootings: What every parent & educator needs to know to 
protect our children. Citadel Press.

(17) Muschert, G.W. 
& J. Schildkraut. 
(2017). School 
Shootings. 
Oxford 
Bibliographies:

https://www.oxfordbibliographies.com/view/document/obo-9,780,199,791,231/obo-9,780,199,791,231–0151. 
xml

(18) NBC School 
Shooting Tracker

https://www.nbcnews.com/news/us-news/school-shooting-tracker-n969951

(19) National 
School Safety 
and Security 
Services (NSSS)

https://www.schoolsecurity.org/

(20–22) NYPD 
Active Shooter 

Recommendations and Analysis for Risk Mitigation (1966–2010)

NYPD- Active-Shooter-Report.pdf (alicetraining.com) (Note: We also reviewed 2 updated editions published in 2012 
& 2016)
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https://www.cnn.com/interactive/2019/07/us/ten-years-of-school-shootings-trnd/
https://faculty.uml.edu/jbyrne/44.327/appendix_L_school_shootings_in_us.pdf
https://www.oxfordbibliographies.com/view/document/obo-9,780,199,791,231/obo-9,780,199,791,231%20130151.xml
https://www.oxfordbibliographies.com/view/document/obo-9,780,199,791,231/obo-9,780,199,791,231%20130151.xml
https://www.nbcnews.com/news/us-news/school-shooting-tracker-n969951
https://www.schoolsecurity.org/


Source Citation/Link

(23) Pah, Hagan et 
al. School 
Violence 
database

Shared with TASSS researchers

(24) Prezi School Violence: 1990–1995 by (prezi.com)
(25) SCRIBD 

(School 
Shootings in 
America since 
December 15, 
2012):

School Shooting | PDF | Schools (scribd.com)

(26) 
Schoolshooters. 
info. (Resources 
on School 
Shootings, 
Perpetrators and 
Prevention):

https://schoolshooters.info/

(27) School 
Shooting 
Database (SSDB) 
(Naval 
Postgraduate 
School’s Center 
for Homeland 
Defense 
and Security 
(CHDS):

K-12 School Shooting Database – are-school-shootings-becoming-more-frequent-we-ran-the-numbers (chds. 
us)

(28) School 
shootings in the 
U.S. (includes 
colleges), 2013– 
2014:

https://injuryprevention.bmj.com/content/early/2016/11/11/injuryprev-2016–042162/DC1/embed/inline-sup 
plementary-material-1.pdf

(29) US News 2008 
timeline of 
school 
shootings:

https://www.usnews.com/news/national/articles/2008/02/15/timeline-of-school-shootings

(30) U.S. Secret 
Service & 
Department of 
Education. 
(2004). The Final 
Report and 
Findings of the 
safe school 
initiative: 
Implications for 
the prevention 
of school attacks 
in the United 
States (by 
Vosekuil B., R. 
Fein, M. Reddy, 
R. Borum & W. 
Modzeleski:

The Final Report and Findings of the Safe School Initiative: Implications for the Prevention of School Attacks in 
the US (PDF) (ed.gov)

(31) Westword https://www.westword.com/news/school-shootings-list-in-twenty-years-since-columbine-240-and-counting- 
11,314,828

(32) Wikipedia List of school shootings in the United States – Wikipedia

Employed Boolean search terms: “school AND shoot,” “school AND gun,” or “school AND firearm,” “school shooting,” “guns in school,” 
and “student with gun” to identify incidents that satisfied TASSS’s inclusion criteria:

(33) Bing Search 
Engine

Bing
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https://schoolshooters.info/
https://injuryprevention.bmj.com/content/early/2016/11/11/injuryprev-2016%2013042162/DC1/embed/inline-supplementary-material-1.pdf
https://injuryprevention.bmj.com/content/early/2016/11/11/injuryprev-2016%2013042162/DC1/embed/inline-supplementary-material-1.pdf
https://www.usnews.com/news/national/articles/2008/02/15/timeline-of-school-shootings
https://www.westword.com/news/school-shootings-list-in-twenty-years-since-columbine-240-and-counting-11,314,828
https://www.westword.com/news/school-shootings-list-in-twenty-years-since-columbine-240-and-counting-11,314,828


Source Citation/Link

(34) Google Search 
Engine

Google

(35) LexisNexis 
(NexisUni)

Accessed via University Library

(36) NY Times The New York Times – Breaking News, US News, World News and Videos (nytimes.com)
(37) Proquest Accessed via University Library
(38)Washington 

Post
The Washington Post: Breaking News, World, US, DC News and Analysis

(39) Washington 
Post – Victim 
Gun Violence 
Database. 
Online:

https://github.com/washingtonpost/data-school-shootings

(40) Yahoo Yahoo | Mail, Weather, Search, Politics, News, Finance, Sports & Videos

Searched every identified incident using a systematic search protocol (see Appendix 2). If any reports referenced another shooting, we 
checked if it was already in TASSS. If it was not and it satisfied TASSS’s inclusion criteria we added it:

(41) TASSS Search 
Files

TASSS

Appendix 2: TASSS Open-Source Search Protocol

TASSS Open-Source Incident, Perpetrator, and Victim Search Protocol

Primary Search Engines and Sources 
(n = 25)

Secondary Search Engines and Sources 
(n = 27)

Criminal Activity 
(n = 11)

Public information aggregation services: Notable Incidents Tracking Services: (1) Department of Corrections 
Websites

(1) LexisNexis (1) everytownresearch.org/ (2) Local police websites
(2) ProQuest (2) www.columbine-angels.com/ (3) www.blackbookonline.info
(3) www.google.com/ (3) www.chds.us/ssdb/ (4) www.ncsc.org/
(4) news.google.com/?hl = en-US&gl = 

US&ceid = US:en
(4) www.nndb.com/ (5) vinelink.com/#/home

(5) www.google.com/videohp (5) www.hsdl.org/ (5) www.theinmatelocator.com
(6) www.google.com/imghp ?hl = en People Searches and White Pages: (7) www.bop.gov/inmateloc/
(7) www.yahoo.com/ (6) www.spokeo.com/ (8) mugshots.com/
(8) www.bing.com/ (7) www.veromi.com/ (9) www.nsopw.gov/
(9) www.dogpile.com/ (8) www.peekyou.com/ (10) www.beenverified.com
Online Newspaper Archive Services: (9) www.anywho.com/whitepages (11) advance.lexis.com
(10) infoweb.newsbank.com/ (10) www.whitepages.com/
(11) www.newspapers.com/ (11) www.411.com/
(12) nl.newsbank.com/ (12) www.zabasearch.com/
(13) newspaperarchive.com (13) virtualgumshoe.com.cutestat.com/
Legal and Court Research Services: (14) whitepages.com/neighbors
(14) signon.thomsonreuters.com Social Media Sources:
(15) www.courtlistener.com/recap (15) pipl.com/
(16) state/county court websites (16) www.facebook.com/
Government and Law Enforcement Sources: (17) twitter.com
(17) www.usa.gov/ (18) www.instagram.com/
(18) www.policefoundation.org/ (19) www.pinterest.com/
(19) www.policeforum.org/ (20) www.linkedin.com/
(20) Critical incident after action reports (21) www.blogger.com
(21) FBI UCR SHR (22) wordpress.com/
(22) FBI NIBRS (23) technorati.com/
Scholarly and Academic Sources: Public Record Search Engines and 

Obituaries:
(23) www.shootingtracker.com (24) www.legacy.com/
(24) scholar.google.com/ (25) www.findagrave.com/
(25) schoolshooters.info/browse-library (26) www.archives.gov/personnel-records- 

center
(27) www.brbpub.com/
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http://www.peekyou.com/
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http://www.anywho.com/whitepages
http://advance.lexis.com
http://infoweb.newsbank.com/
http://www.whitepages.com/
http://www.newspapers.com/
http://www.411.com/
http://nl.newsbank.com/
http://www.zabasearch.com/
http://newspaperarchive.com
http://virtualgumshoe.com.cutestat.com/
http://whitepages.com/neighbors
http://signon.thomsonreuters.com
http://www.courtlistener.com/recap
http://pipl.com/
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http://twitter.com
http://www.usa.gov/
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http://www.policefoundation.org/
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http://www.policeforum.org/
http://www.linkedin.com/
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http://technorati.com/
http://www.shootingtracker.com
http://www.legacy.com/
http://scholar.google.com/
http://www.findagrave.com/
http://www.archives.gov/personnel-records-center
http://www.archives.gov/personnel-records-center
http://www.brbpub.com/
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