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Accountability and Assessment
of Emergency Drill Performance
at Schools

Marizen Ramirez, PhD, MPH; Katrina Kubicek, MA;
Corinne Peek-Asa, PhD, MPH; Marleen Wong, PhD, MSW

Many schools throughout the United States are mandated to hold drills, or operational exercises,
to prepare for fires, earthquakes, violence, and other emergencies. However, drills have not been
assessed for their effectiveness in improving preparedness at schools. This mixed-methods study
measures the quantity and the quality of drills in an urban school district in Los Angeles. Com-
pliance with California mandates was fair; most schools barely met requirements. Drills were not
used as opportunities to improve procedures. Sites neither conducted any self-assessments nor
made changes to procedures on the basis of performance. Suggestions include developing realistic
simulated exercises, debriefing, and better school accountability for drills. Key words: disaster
preparedness, evaluation, schools

IN THE PAST DECADE, schools have been
an all-too-common location for mass casu-

alty incidents. In 2004, a terrorist overtook
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an elementary school in Beslan, Russia, killing
more than 300 staff and students.1 In 2007,
a tornado ripped through Alabama, tragically
killing 8 high school students.2 Schools can
be at risk even when they are not the direct
focus of the emergency. For example, a num-
ber of schools were within blocks of the col-
lapsed World Trade Center towers on Septem-
ber 11, 2001,3 and schools were among the
most likely buildings to collapse in the 2008
earthquake in China.4 Staff, students, and par-
ents were ill prepared for these past large-
scale and local disasters, particularly 9/11.5
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Hence, the Federal Emergency Manage-
ment Agency, the US Department of Educa-
tion, and school safety researchers recom-
mend that schools train staff and students
on emergency response procedures.6–11 One
type of schoolwide training mechanism is the
drill, an operational exercise that “puts emer-
gency plans into action.” At the management
level, drills “are used to validate (pediatric
disaster) response plans, policies and pro-
cedures.”9(p480) At the individual level, drills
teach self-protective behaviors to reduce non-
fatal and fatal injuries in the face of natural dis-
asters and community and school violence.

Unlike other sectors of the community, for
decades schools have been practicing drills
to respond to fires, earthquakes, tornados,
and most recently school shootings. “Drop,
cover, and hold” drills require that students
and staff protect their heads and ears and
take cover under a desk or heavy table to
prepare for an earthquake.6 During tornado
drills, participants evacuate to shelter areas
such as basements or interior hallways on the
ground floor.12 Fire drills involve safe evacua-
tion out of the school building to a predesig-
nated staging area. The lockdown drill is a self-
containment strategy for responding to the re-
lease of hazardous materials or the presence
of armed individuals on or near the school
premises.13

Although no federal legislation requires
schools to routinely conduct drills, states
throughout the United States have varying lev-
els of school drill requirements.14 Illinois re-
quires that schools conduct at least 3 fire drills
and 1 tornado drill each year (Public Act 094-
0600). California schools are required to hold
fire drills at least once a month at the ele-
mentary level, 4 times every school year at
the intermediate level, and twice every school
year at the secondary level.15 California Ed-
ucation Code also requires at least 1 “drop
and cover”drill during each quarter in elemen-
tary schools and each semester in secondary
schools.16 Iowa schools do not have any leg-
islative requirements but voluntarily perform
drills and actual tornado sheltering several
times a year (Iowa Department of Education,
oral communication, 2007).

Despite recommendations by Federal Emer-
gency Management Agency and Department
of Education, no local or federal agency rou-
tinely monitors the frequency and quality of
school drills. Guidelines for evaluating drill
performance offered by the Department of
Homeland Security9 require many resources
unavailable at schools, such as large observa-
tion and evaluation teams, and test primarily
management of the incident rather than in-
dividual behaviors. However, feedback from
drills is critical for improving the plans and
protocols designed to save lives during an ac-
tual disaster or a school emergency.

This study is one of the first attempts
to scientifically evaluate drill performance
in a Los Angeles County school district in
California. As this study was designed as a
mixed-methods study,17–20 we used quanti-
tative methods to describe the types and
frequency of drills, identify whether these
met California State mandates, and measure
the time required for evacuation. Qualitative
interviews, focus groups, and observations
were also conducted to describe behaviors
during school drills and knowledge and atti-
tudes among school community members.

SUBJECTS AND METHODS

The study school district includes 12 ele-
mentary, 3 middle, and 3 high schools and
1 continuation adult school, with 18 211 stu-
dents enrolled during the 2005–2006 school
year. Schools were staffed by 746 full-time
equivalent teachers and 505 staff (eg, parapro-
fessionals, office staff, custodians, bus drivers,
and cafeteria workers).

Drill reports

This school district had an existing report-
ing form for school personnel to monitor
the frequency of drills. Seventeen of the 19
schools provided drill reports from 2005 to
2006 to the district coordinator. The reports
described the type of drill conducted (ie, fire,
earthquake, lockdown, or combination fire-
earthquake drill), date of the drill, weather
conditions, time of drill, number evacu-
ated, and time to evacuation. No specific
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methodology was used to estimate counts of
the number evacuated. District officials indi-
cated that some personnel estimated the num-
ber of evacuees on the basis of the average
daily attendance, whereas others measured
the number of participating classes during the
day of the drill.

Drill observations

During a districtwide meeting with the
19 schools, 3 elementary schools enrolled as
drill observation sites. To increase the num-
ber of observation sites, 4 additional schools
were randomly selected to represent each
school type: 1 elementary, 1 middle school,
1 high school, and the adult school. Invita-
tional phone calls were made to principals. In
all, 6 schools (ie, 4 elementary, 1 middle, and
1 adult school) participated in a drill observa-
tion from April 2006 through March 2007.

Fire, earthquake, and lockdown drills were
observed by members of the research team.
Between 2 and 4 researchers observed drill
proceedings from various locations, including
the postevacuation staging area, classrooms,

Table 1. Characteristics of interview and focus group participants

Staff interview Staff focus groups Student focus groups

(N = 18), (N = 33 participants), (N = 26 participants),

n (%) n (%) n (%)

School Site

Elementary 5 (27.8) 7 (21.2) 5 (19.2)

Middle 4 (22.2) 11 (33.3) 6 (23.1)

High School 3 (16.7) 7 (21.2) 4 (15.4)

Continuation/adulta 3 (16.7) 8 (24.2) 11 (42.3)

District 2 (11.1) NA NA

Position

Principal/administrator 5 (27.8)

Secretary/office clerk . . . 3 (9.1)

Security personnel 3 (16.7) 4 (12.1)

Teacher/teacher aide 6 (33.3) 4 (12.1)

Nurse/health assistant 3 (16.7) . . .

Custodian . . . 4 (12.1)

Librarian . . . 1 (3.0)

Abbreviation: NA, not applicable.
aTwo focus groups held separately for day and night school students.

and the central office. Team members used an
open-ended form to document observed ac-
tivities and behaviors.

Staff focus groups and interviews

All 4 schools, including the high school,
that were randomly selected as drill observa-
tion sites agreed to participate in the focus
group/interview phase of the study. In-depth
interviews were held with 2–3 staff per site
(representing administrative, teaching, and/or
classified staff) to capture a wide perspec-
tive about school preparedness. A total of 18
staff interviews and 4 focus groups with 6–10
nonadministrative staff per group were con-
ducted (Table 1). Staff were recruited either
during staff meetings or through invitational
letters distributed by the principal.

Student focus groups

A focus group was held at each of the 4
randomly selected schools with 6–10 students
per group. At the elementary school, only stu-
dents in grades 4 and 5 were included. A pur-
posive sample of students was identified by
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school staff on the basis of students’ leader-
ship or communication skills.

All focus groups and interviews lasted
approximately 1–1.5 hours and were con-
ducted at the school site, digitally recorded,
and professionally transcribed. Staff and stu-
dents who consented were allowed to partici-
pate. Respondents were provided a monetary
incentive for their participation. This study
was approved by the Institutional Review
Board Committee on Clinical Investigations at
Childrens Hospital Los Angeles.

ANALYSES

Quantitative analysis

Counts of all drills overall and by type were
summed across schools and school types. An
average number of drills by school type was
calculated and compared with the number of
drills mandated by the California Education
Code.

For observations of earthquake and fire
drills, the evacuation time was estimated by
subtracting the time when all students arrived
at the staging area from the time of initia-
tion of the drill (signaled either by an emer-
gency alert system or by a verbal announce-
ment). No evacuation times were estimated
for lockdown drills, which do not include an
evacuation.

Self-reported times to evacuation from
drill reports were compared with observer-
estimated times to evacuation during drill ob-
servations. We estimated the difference be-

Table 2. Frequency (%) of drills by school type, drill reports 2005–2006

Type of Drill

Combined Not

Earthquake Fire Lockdown earthquake-fire specified Total

Elementary 21 (21%) 61 (62%) 5 (5%) 10 (10%) 1 (<1%) 98

Middle 7 (41%) 9 (53%) 1 (6%) 0 0 17

High 6 (38%) 10 (63%) 0 0 0 16

Total 34 (26%) 80 (61%) 6 (5%) 10 (8%) 1 (<1%) 131

tween the mean evacuation time from reports
of all drills in the past year and observed evac-
uation time during one drill observation.

An evacuation rate (seconds per 100 evac-
uees) was calculated by dividing the reported
evacuation time by the number of persons
evacuated. Means, medians, and ranges were
calculated for this continuous variable.

Qualitative analysis

The qualitative analysis, based on grounded
theory, entailed the simultaneous process
of data collection, analysis, and theory
construction.21,22 Upon collection, data
were immediately analyzed for patterns and
themes, with the primary objective of dis-
covering theory implicit in the data. Atlas.ti
was used for the coding and analysis of rela-
tionships between and within text segments.
Intercoder reliability was assessed through
double coding a sample of approximately
15% of the interviews. When discrepancies
were identified in the coding, they were
discussed among coders until consensus was
achieved.

RESULTS

Quantitative findings

Frequency of school drills

Schools in this district participated in 131
drills during the 2005–2006 school year
(Table 2). A total of 61% (n = 80) of exercises
were fire drills, 26% (n = 34) were earthquake
drills, 5% (n = 6) were lockdown drills, and
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Figure 1. Average number of drills compared with

California Education Code requirements by school

type. (a) Fire drills and (b) earthquake drills.

8% (n = 10) combined fire and earthquake
procedures into 1 drill.

Elementary schools reported participating
in an average of more than 2 earthquake drills
and nearly 6 fire drills per school year, both
of which are below the 4 earthquake drills
and 10 fire drills per year required in Califor-
nia (Figure 1). One elementary school did not
perform any drills. Middle schools, with an
average of fewer than 3 fire drills, did not meet
the state requirement of 4 fire drills each year.
However, middle schools did meet the mini-
mum earthquake drilling mandate of 2 drills
per year. High schools met all state require-
ments for drilling and performed an average of
3.3 fire drills and 2 earthquake drills per year.
Lockdown drills, which are not mandated by
California, were held at 3 elementary schools
and 1 middle school.

Table 3. Evacuation rate (seconds) per 100 students and staff

Mean Median Range SD

Elementary schools (N = 50 drills) 58.0 42.0 21.7–118.5 33.76

Middle and high schools (N = 13 drills) 169.9 49.7 10.4–600.0 204.02

Overall (N = 63 drills) 81.1 42.3 10.4–600.0 105.07

Evacuation time and rate

Of 131 drills, only 63 had recorded evac-
uation times and the numbers of individ-
uals evacuated on their reports. For these
drills, we estimated that on average it took
81 seconds to evacuate 100 school members
(Table 3). On an average, elementary schools
evacuated 100 students and staff in 58 sec-
onds (range = 22 seconds/100 persons to
118 seconds/100 persons). Middle and high
schools took an average of 170 seconds, or al-
most 3 minutes, to evacuate 100 students and
staff (range = 10 seconds/100 persons to 600
seconds/100 persons).

For 6 schools, evacuation times (ie, time
to evacuate the entire school) estimated dur-
ing observed drills were compared with av-
erage evacuation times estimated from exist-
ing self-reports in the past year (Table 4). One
elementary school took 15 minutes to evacu-
ate the entire school during an observed drill,
which was substantially longer than the av-
erage 5.7-minute evacuation time estimated
from this school’s self-reports in the previous
year. During another observed drill, the evacu-
ation time for 1 elementary school took about
2 minutes longer than its average recorded
evacuation time in the past year. On the other
hand, 2 elementary schools and the middle
school had observed evacuation times that
were shorter than their average time to evac-
uate as reported in the past year. These exam-
ples illustrate that time indicators estimated
from existing self-reports were not consis-
tently longer or shorter than times measured
more precisely during real-time observations.
Notably, the reported drills and the observa-
tions occurred on different days and may re-
flect unique experiences for each exercise.
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Table 4. Evacuation (Evac) time reported in 2005–2006 drill reports and estimated during
observationsa

Drill reports (2005--2006) Observations (1 per site)

Drills Evac time, min, Observed time-mean

reported Mean (range) Evac time, min reported time

Elementary schools

A 11 2.0 (2.0–2.1) 5 +3.0

B 4 4.7 (3.3–7.0) 4 −0.7

C 6 5.5 (3.0–8.0) 5 −0.5

D 13 5.7 (3.5–10.0) 15 +9.3

Middle school

E 5 13.3 (10.0–20.0) 10 −3.3

High school

F 4 No data No data NA

Adult school

G No data No data 4 NA

Abbreviation: NA, not applicable.
aData represent fire and earthquake drills observed at 6 schools. Lockdown drills were not included because they did

not involve evacuation of the school building.

Qualitative findings---Challenges to

conducting emergency drills

From qualitative interviews and focus
groups with 77 staff and students and 6 drill
observations, we identified various challenges
in performing drills at school.

Attitudes toward drilling

Drills were not typically recognized as a
training vehicle but rather as a compulsory
exercise with little meaning. Observations in-
dicated that students, particularly in the mid-
dle and high schools, often did not evacuate
in an orderly fashion (eg, in lines) and that
staff generally did not correct this behavior.
Staff reported that students saw drills as free
time to talk with friends. In contrast, students
said that they were not encouraged to take
the drills seriously, and that teachers rarely re-
quired them to fully participate in the drills.

Infrastructure and supplies

Challenging school layout. Staff often de-
scribed the conditions of building struc-

tures, the campus layout, and equipment as
challenges to fully implementing emergency
drills. For example, staff at several schools
described narrow stairways or single exits
as problematic in the case of a real emer-
gency. Evacuation routes clogged with stu-
dents could create a chaotic situation if stu-
dents panic, as described by a participant of
a staff focus group from a middle school with
about 2 000 students:

I noticed during our fire drills like a mob of kids

squeezing through this tiny little hole, like between

the gate and pole . . . right now we’re all very calm;

actually, it’s kind of fun; we get to get out of the

class and go stand around. But, when there’s a real

fire, people are going to be trampled because they

can’t get through the narrow little area.

Students, too, mentioned that they feared a
“stampede”when rushed to evacuate.

Inadequate protective equipment. During
an earthquake drill, students are supposed
to “duck and cover” under a desk or table,
and staff and students were knowledgeable
of these procedures. However, teachers and
students at the high school and adult school
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reported that desks were often too small for
the “duck and cover”position during an earth-
quake drill.

All we know [is to duck and cover]—and to me this

is not even good because . . . [these desks] are not

big enough for all of our big boys. . . . You ask one of

them to get up underneath and see how well they

do. . . .that’s not right.

—High School Teacher

Broken communication and emergency
alert systems. Staff mentioned that not all
classrooms were equipped with telephones.
This was a particular challenge during lock-
down drills or actual emergencies requiring
lockdowns (eg, person with a gun on campus,
community shooting) as classrooms may not
be properly notified.

Emergency bells were often cited as be-
ing in disrepair; also, student pranks occurred
so often that teachers became desensitized
to emergency bells, as this staff member de-
scribed:

There is a frequency of ringing the bells . . . some-

times the bells don’t work there; sometimes they

blink all the time, and teachers have become some-

what desensitized. . . . It doesn’t happen every day

but at least happens once a quarter where someone

tampers with the bells because it’s a high school

campus so someone touches or pulls it . . . it does

not add to a sense of emergency because . . . that’s

just kids playing . . . .

—Adult School Administrator

During drill observations, inadequate or
dysfunctional emergency alert systems were
among the most commonly noted challenges.
For example, during 1 lockdown drill, a class
in one of the portable buildings was not noti-
fied of the drill as students wandered in and
out of the classroom; during this time, no
staff member seemed to notice. One observer
noted that emergency bells continued to ring
throughout and well after the completion of
an earthquake drill. During a fire drill obser-
vation at the adult school, the fire alarm was
inoperable.

Drills do not address realistic human re-
actions and behaviors in an emergency

One of the most consistent messages from
staff is that drills do not prepare the school
community for the “what if” and “human fac-
tors”during an actual emergency. A staff mem-
ber reported that, in spite of the drills and
knowledge that she had about emergencies,
her first instinct was “to run.” Other staff re-
ported that drills taught them to evacuate, but
little else:

We know what the bell sounds like. . . . We know to

march out like little tin soldiers and go to the field

in our appropriate places if we hear these sounds.

But, what if? They never prepared us for ‘what if’.

—High School Teacher

Others expressed that drills may help with
the logistics and the routine, but cannot as-
sist with people’s reactions. In these cases,
individuals drew from their experiences dur-
ing real-life emergencies such as the Los An-
geles riots or violence on campus. A middle
school teacher described a situation in which
staff were asked to remain on campus until
all of the students had left the campus with a
parent:

When the LA riots happened, I heard teachers say-

ing ‘the heck with my students, I’m getting out of

here’. . . . They were afraid . . . they became fright-

ened, and they weren’t acting like they would nor-

mally act. It could have been the most caring, sen-

sitive teachers, and when there was really an emer-

gency . . . they really freaked out.

—Middle School Teacher

In the classroom, teachers can more eas-
ily direct students to follow the proper pro-
tocols. However, if an earthquake occurs and
some students are not currently in a class-
room, the practiced routine is not always
followed as this middle school student ex-
plained:

I was in the library. Then, I was fixing the books

and the whole room started shaking. I just stood

there and then after it finished, I just ran outside.

—Middle School Student
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Many staff members suggested that the
district implement more realistic simulated
drills. Several described a prior districtwide
drill that simulated an emergency toxic gas
spill in the surrounding community (an in-
cident described as among the most likely
given the close proximity of gas plants to the
school) that occurred several years prior. In
this simulated drill, members of the emer-
gency committee were given specific roles
(eg, incident commander or lead or manager
of the emergency response teams, morgue,
triage). Staff felt that this drill gave them the
opportunity to rehearse some of the actual du-
ties rather than the more routine duck and
cover and evacuation drills. This particular
districtwide drill was conducted soon after
9/11. A similar type of exercise has not oc-
curred since that time.

DISCUSSION

Because disasters and emergencies are rare,
unexpected incidents, simulations are as-
sumed to be the best approach for enhanc-
ing preparedness in the community.9 To our
knowledge, no studies thus far have evaluated
the quantity and quality of drill performance
in school settings. Our research found that al-
most all schools in this urban district partici-
pate in drills. Students and staff, for example,
know the basic procedures when the alert sys-
tem is activated for a drill: take the cover-and-
hold protective position, exit the building to a
designated staging area, and take roll. While a
few students exhibited some behavioral prob-
lems and a number of classrooms did not par-
ticipate during 2 drill observations, by and
large the majority of the school community
knew these basic drill procedures. Mortlock
calls these routine drills the “minimum level
of safety practice.”23(p17)

Drills were not used as opportunities to
adopt changes in problematic procedures.
For example, evacuation routes that did not
work were not changed and retested dur-
ing the next drill. Children who did not
fit under desks were not instructed to seek
cover underneath a table in the classroom,

or if no table existed, directed to shield their
heads under their desks. Granted, the repair
or replacement of communication devices
or other emergency equipment in schools
requires resources beyond that available in
many schools. Nonetheless, administrators
must be alerted of equipment needs. Districts
could seek support from grant initiatives with
state Homeland Security Programs, the Urban
Areas Security Initiative, and Citizens Corps24

or from parents, local community members,
and local public health agencies.

In School Health Guidelines to Prevent Un-
intentional Injuries and Violence, the Cen-
ters for Disease Control and Prevention calls
for coordinated, school-based efforts that ad-
dress policies and procedures.25 While re-
search on their effectiveness is limited, drills
may be a perfect yet unrecognized school-
wide coordinated safety program mandated in
many schools throughout the United States.
Because they occur during school hours, drills
are not seen as an additional burden, and there
is no hesitancy to participate, as is often a
problem among teachers asked to voluntarily
participate in emergency training activities.5

To increase the seriousness of drilling, school
safety committees established by many US
schools with student, staff, parent, and com-
munity representation25 can and should coor-
dinate drills.

School safety committees could prepare
and distribute realistic scenarios to partici-
pants well in advance of the scheduled drill,
which would help ensure that routine as
well as extraordinary response procedures are
considered and practiced. For example, fire
drills require immediate evacuation, whereas
many earthquake drills involve a delayed
evacuation—a distinction rarely considered
during drills. A well-designed earthquake sce-
nario may include aftershocks and secondary
fires with instructions on how to take cover
if en route to a staging area. Professional
emergency planners can assist in designing
drills that include realistic human behav-
iors and reactions in scripted scenario cards,
mannequins, and moulaged patients.26,27 Ad-
vanced preparation will allow for coordi-
nated participation from local emergency
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responders, as recommended by the Medical
Emergency Response Plan for Schools.26

School safety committees should also assess
their safety strategies, as recommended by the
Centers for Disease Control and Prevention.25

Debriefing is used in disaster preparedness
to self-assess strengths and weaknesses and
suggest changes for future exercises.6 In this
study, debriefings were neither documented
in drill reports nor mentioned by interview or
focus group participants.

Drill performance indicators

We also developed 2 performance indica-
tors that may be used as a standard for fu-
ture evaluation of school drills. Frequency of
drilling may be compared across schools and
with state requirements, providing a measure
of compliance with drill mandates. To our
knowledge, there are no standards for the fre-
quency of drills, as different states carry var-
ious drill mandates. And, our study did not
determine the number of drills that optimize
emergency preparedness and learning. Thus,
additional evidence is needed to determine
the optimal levels that ensure learning before
desensitization occurs or schools are exces-
sively burdened.

Another indicator used to assess perfor-
mance is evacuation time. Currently, no stan-
dard evacuation time is indicated in the Cali-
fornia code nor have attempts been made to
estimate evacuation rates. We present a new
measure that accounts for time and the evac-
uated population—an evacuation rate per 100
students. Our sample of middle and high
schools took a much longer time, 3 minutes
on average, to evacuate 100 students than did
the average elementary school in this district
(∼1 min/100 students). Without data on evac-
uations during actual incidents, we were un-
able to specify the ideal evacuation rate. A
lower rate, however, assumes that more lives
may be saved during an event that requires im-
mediate evacuation.

Our study also identifies areas for fur-
ther research. For example, why do elemen-
tary schools evacuate students/staff faster
than middle and high schools? Perhaps, the
younger age group is easier for school staff

to manage during an evacuation. Middle and
high schools may be more crowded, lead-
ing to a bottleneck situation in which exiting
through a single doorway or gate. Middle and
high schools have fewer drill requirements
than elementary schools; more may not nec-
essarily be better without research on evacu-
ation logistics and supervision.

Further study is also needed to understand
the relaxed attitude toward drill participation.
This includes studying risk perception as it
relates to self-protective behaviors performed
during drills. Another critical area of future re-
search involves comparing performance dur-
ing simulated drills with behaviors during ac-
tual incidents.

Finally, our study underscores the need for
schools’ greater accountability for drills. Im-
proving drill tracking forms and training staff
on procedures for collecting critical evalu-
ation measures (ie, evacuation times, num-
ber evacuated, behavioral observations, and
equipment) would improve the assessment of
drill performance over time.

Our study has some limitations. Data from
one school district limit the generalizability
of results. Schools were also asked to report
evacuation times without instructions for cal-
culating evacuation start and stop times and
for counting the number evacuated. Less than
half the records contained enough informa-
tion to estimate evacuation rates, whereas
measurements based on complete data may
be inaccurate. Our qualitative sample was
small and purposive but appropriate to cap-
ture perspectives and experiences from a
school wide audience.

CONCLUSIONS

While our findings do not indicate the fre-
quency of school drills that optimizes school
preparedness, it is clear that school drills, as
they are currently being performed in this dis-
trict, are not adequately training students and
staff. Drills should be seen as opportunities
to improve, change, and test realistic pro-
tocols for emergency response and manage-
ment. To improve performance, drills may
be coordinated by school safety committees
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or local public health agencies to ensure the
safety and well-being of children at school.
Ultimately, successful emergency planning

can save lives, reduce injury severity, and
build psychological resilience to the effects of
the next community emergency or disaster.28
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