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Teaching Earthquake Preparedness Skills to Students With
Developmental Disabilities: A Preliminary Evaluation

Seray Olcay, Cimen Ogur, and Dincer Saral

Abstract

This study investigated the effects of behavioral skills training (BST) in teaching earthquake pre-
paredness skills to students with developmental disabilities within a small group arrangement. A
multiple probe design across behaviors and replicated across participants evaluated the effectiveness
of BST when teaching three high school students to prepare an earthquake emergency kit, do
drop-cover-hold, and share location through a personal safety app. All students acquired, main-
tained, and generalized the target behaviors. Participating students and their teachers had positive
opinions regarding the target behaviors, procedure, and outcomes. Limitations and implications for
future research are discussed.

Keywords:  developmental disabilities, earthquake preparedness skills, disaster, behavioral
skills training

United Nations, Economic and Social Commission
for Asia and the Pacific (UNESCAP) states that,
during a disaster, individuals with developmental
disabilities (DD) are more than four times as likely
to be hurt as their peers with typical development
(United Nations, Economic and Social Commission
for Asia and the Pacific, 2021). Therefore, compre-
hensive disaster management plans and practices
must be established (Appleby-Arnold et al., 2018).
Disaster management refers to a cycle that includes
components of risk reduction, preparedness, response,
and recovery that are about precaution, post-disaster
interventions, training, and supplying information
(Becker, 2012). Thus, these practices must be a key
concern and priority for individuals with DD (The
World Conference on Disaster Reduction, 2005).
Earthquake is one of the natural disasters in
which the damage can be mitigated by training and
awareness (Ranghieri & Ishiwatari, 2014). Creating
awareness and conducting training can be effective
for dos and don’ts before, during, and after an earth-
quake among individuals or communities (Ronan et al.,
2015); however, such practices must be adjusted to the
needs of individuals with DD (Tonak & Kitis, 2020).
Individuals with DD may not develop safety skills (e.g.,
asking for help and discriminating dangerous situations,
including earthquake preparedness skills) without
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explicit teaching (Bergstrom et al., 2012). Thus, they
need direct, explicit, and systematic training instruction
to acquire these skills (Dixon et al., 2010; Tekin-Iftar
et al., 2021; Wiseman et al., 2017). There are several
systematic review or meta-analysis studies on safety
skills (Kiyak et al., 2019; Tekin-Iftar et al., 2021; Wise-
man et al, 2017); however, no previous research
focused on teaching earthquake preparedness skills to
people with DD. One reason for this might be that it is
believed that it is not possible for people with DD to
acquire or maintain these skills due to lack of opportu-
nities in instruction (Sirin & Tekin-Iftar, 2016). More-
over, it is risky and almost impossible to conduct
training and assessment during a real earthquake to
teach these skills. However, the literature suggests that
teaching earthquake preparedness skills to individuals
with DD will increase the likelihood of survival during
an earthquake (Dixon et al., 2010). Furthermore,
research suggests that people with DD must be provided
with active learning opportunities (i.e., behavioral
skills training) that include observations, practices, and
getting feedback during safety skills instruction, instead
of solely relying on passive learning opportunities (i.e.,
awareness raising; Miltenberger et al., 2015).
Behavioral skills training (BST) is an active
learning approach that uses instruction, modeling,
rehearsal, and feedback to teach a skill (Miltenberger,
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2008; Miltenberger et al., 2015). BST is an effective
teaching method for people without DD in increasing
safety skills (e.g., Himle et al., 2004). BST is also an
evidence-based practice to teach safety skills to peo-
ple with DD (Tekin-Iftar et al., 2021). A growing
body of literature is documenting the effectiveness of
BST in teaching individuals with DD aged between 4
and 46 a variety of safety skills, including sexual abuse
or abduction prevention skills (Egemo-Helm et al.,
2007; Fisher et al., 2013; Ledbetter-Cho et al., 2016;
Lumley et al., 1998; Miltenberger et al., 1999; Olsen-
Woods et al., 1998; Sanchez & Miltenberger, 2015),
refusing offers from strangers appropriately (Kurt &
Kutlu, 2019), staying away from fire (Garcia et al.,
2016; Knudson et al., 2009), and poison prevention
(Morosohk & Miltenberger, 2022). Studies suggest
that more research is needed to investigate the effects
of BST in teaching different safety skills to individu-
als with DD.

BST can be used during 1:1, dyad, or group
instructional arrangements. However, BST can be
particularly effective and efficient when used during
group instructional arrangement for several reasons
(Himle & Miltenberger, 2004; Miltenberger, 2008).
First, it provides an opportunity to teach all partici-
pants during instruction and modeling steps at the
same time. Next, it allows the participants to observe
each other during the rehearsal step, thus facilitating
observational learning. In literature, there are stud-
ies that employed group training to investigate the
effects of BST to teach individuals without DD
safety skills such as preventing gun play (Himle
etal., 2004; Miltenberger et al., 2009) and abduction
prevention skills (Carroll-Rowan & Miltenberger,
1994; Olsen-Woods et al., 1998). Yet, to our knowl-
edge, no studies have investigated the effects of BST
in teaching safety skills to the individuals with DD
during group instructional format. Thus, the purpose
of this study is to investigate the effects of BST in
teaching earthquake preparedness skills to individu-
als with DD during small group instructional
arrangement. Thus, the following questions guided
the study:

e Research Question 1: Is BST used during small
group instructional arrangement effective in
teaching earthquake preparedness skills to high
school students with DD in terms of the acqui-
sition, maintenance, and generalization?

e Research Question 2: What are the opinions
of the participating students and their teachers
about the study in terms of (a) social significance
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of the target behaviors, (b) acceptability of the
procedure, and (c) the effectiveness of the proce-
dure for the students?

Method

Participants

Three students aged between 18 and 19 with DD
(intellectual disability and autism spectrum disorder
[ASD]) participated in the study. All students
attended 12th grade in a public special education
vocational high school and were in the same class.
Special education vocational high schools are the
educational settings in Turkey in which only stu-
dents with DD attend to receive training on voca-
tional, independent living, and academic skills.
Written and verbal information regarding the goals,
significance, and procedures of the study was given to
student participants and their parents, who gave
informed written consent for participation in the study.

The following prerequisite skills were identified
for the students: being able to (a) imitate nonverbal
skills, (b) imitate at least three-word verbal expres-
sions, and (c) follow verbal instructions. In evaluat-
ing the nonverbal imitation skills, the teacher
instructed the student by saying “Watch me and do
what [ do” and exhibited a three-step behavior (e.g.,
took the keys on the door, shook them, and put them
in drawer.) To evaluate their ability of verbal imita-
tion, the teacher instructed the students by saying
“Listen to me and say what I say” and emitted sen-
tences of at least three words (e.g., “Joints connect
bones.”). The criterion for verbal and nonverbal
imitation skills was five correct responses out of five
trials for one session. To evaluate the ability of fol-
lowing directions, the teacher verbally stated a total
of five three-step instructions (e.g., “Point to the pic-
ture that begins with the same sound as ‘three,’ pick
up the red crayon, and put a triangle around that pic-
ture.”). The criterion was five correct responses out
of five trials for one session.

The participants’ names were disguised with
pseudonyms for the ethical rules. Arif and Bora were
18- and 19-year-old male students with a mild level
of intellectual disability. Bora had a comorbid ASD
diagnosis. The third participant, Melis, was a 19-
year-old female student with a mild level of intellec-
tual disability. All students had attended primary
and secondary inclusive classrooms prior to high
school. They were able to read and write in Turkish,
solve basic math problems, explain how natural
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disasters (i.e., earthquake and flood) occur and their
effects on earth, and exhibit such social skills as asking
for help or sharing objects. Additionally, they had typ-
ical fine and gross motor development. All students
could correctly answer wh- questions (i.e., what,
where, when, who, whom, and why) related to a story
or a video. The students required support regarding
vocational skills, community living skills, and safety
skills according to their parents and teachers.

Researchers and Observer

The first researcher had a PhD degree in special edu-
cation and 17 years of experience in working with
students with ASD. The second and third researchers
were grad students in special education. The second
researcher, who was also the student participants’ spe-
cial education teacher, conducted all experimental
sessions. The researcher had 10 years of experience
working with teenage and adult students with DD,
and frequently conducted BST in her classroom.

The observer, who was a special education
teacher and a grad student in special education, col-
lected the dependent and independent reliability
data. The researchers explained to the observer how
to collect reliability data regarding the following
subjects: (a) target earthquake preparedness skills,
(b) BST delivered during small group instructional
arrangement, (c) response definitions, and (d)
implementer behaviors. The observer was blind to
the study conditions.

Experts

Three academic experts provided their opinions for
the study. For validity purposes, two academic
experts in the field of special education and one
expert in disaster management first reviewed and
evaluated the checklist of earthquake preparedness
skills that was developed by the researchers. The
experts also provided their opinions regarding the
task analyses of the target behaviors. Furthermore,
they watched and evaluated the videos prepared for
modeling steps of BST as well as the social validity
question forms.

Setting

The experimental sessions were conducted in the
participating students’ classrooms during weekdays.
There was a desk and a chair for each student, and a
smartboard; the desks were arranged in a U shape so
that the students could see each other, the smart-
board, and the teacher clearly. The generalization
sessions were conducted in the lunchroom of the

S. Olcay, C. Ogur, and D. Saral

©AAIDD
DOI: 10.1352/1934-9556-62.1.59

school. The lunchroom was furnished with a cup-
board, backpack hangers, a closet, a table, a refriger-
ator, a store cupboard, and an oven. Also, there was
a kitchen island where students could cook or eat.

Materials

For the first target behavior (preparing an earth-
quake emergency kit), a number of emergency sup-
plies (i.e., a flashlight, a bottle of water, and a
whistle), as well as incorrect items (i.e., a candle, a
key, and spaghetti) were used. Also, a smartphone
was used for the third target behavior (sharing loca-
tion through the personal safety app). In the model-
ing step, the researchers used videos in which a peer
with typical development acted as a peer model who
had been trained through BST regarding how to
exhibit the target behaviors at 100% accuracy.
When the videos were prepared, the researchers sent
them to two academic experts in the special educa-
tion field and one expert in the disaster management
field for expert review. A video camera was used to
record the experimental sessions.

Experimental Design

A multiple probe design across behaviors, replicated
across participants, was used to examine the effects
of BST delivered during small group instructional
arrangement to teach earthquake preparedness skills
to the students with DD. In multiple probe designs
with probe conditions, functional relation is estab-
lished when therapeutic change occurs in the depen-
dent variable on which the independent variable is
implemented and no significant change occurs in
the other dependent variables and when the thera-
peutic change is replicated on other dependent vari-
ables as the independent variable is implemented in
a time-lagged manner (Gast et al., 2018). When
behaviors are not independent, the introduction of
the independent variable to one tier will bring about
a change in the other untreated tiers. Furthermore,
the independent variable is unlikely to have similar
effects on each tier when the behaviors are not func-
tionally similar. Thus, care was taken to select tar-
gets that were independent and functionally similar
for controlling for behavioral covariation.

Dependent Variables

The dependent variables of the study were earth-
quake preparedness skills. The determination of the
dependent variables was based on several reasons.
First, 2021 was declared as “Disaster Education Year”
in Turkey by the Ministry of Interior—Disaster and
Emergency Management Authority. As such, trainings
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were organized and conducted for earthquake pre-
paredness skills for Turkish citizens, and many of these
trainings were conducted in schools. Second, Turkey is
one of the most earthquake-prone regions in the world
(The Georeferenced Emergency Events Database,
2020). For example, two recent massive magnitude
Pazarcik 7.8 and 7.6 Elbistan earthquakes struck the
country, leaving thousands of aftershocks and killing
over 50,000 people. Thus, acquisition of earthquake
preparedness skills is vital for all citizens. Finally, these
skills were selected after considering the students’ indi-
vidualized education programs.

Earthquake preparedness skills consist of behav-
iors that must be exhibited before, during, and after
the earthquake. The researchers developed a checklist
that included a number of earthquake preparedness
skills. Three academic experts (as previously described
in the Experts subsection) reviewed the checklist and
provided their opinions regarding the list of skills for
validity purposes. In identifying the target behaviors,
the teacher and parents of the students completed the
checklist. Additionally, the teacher interviewed stu-
dents’ parents regarding the skills. Thus, the target
behaviors were selected based on their opinions. The
dependent variables were preparing an earthquake
emergency kit within 1 min, doing drop-cover-hold
within 10 sec, and sharing location through the per-
sonal safety app (Guvendeyim, translated to “I am
safe”) on a smartphone within 10 sec by performing
the steps in task analyses. Guvendeyim is a free app
that allows the users to notify others that they are safe
during an emergency even if phone lines are not work-
ing. The app has an emergency button for a quick
SMS that includes the user’s present location. The
researchers prepared a task analysis that consisted of
four steps for each target behavior. Table 1 presents
the task analyses of the target skills. Two academic
experts in the field of special education and one expert
in disaster management field (as previously described)
reviewed the task analyses to determine that they
were accurate, appropriate, and comprehensible. The
mastery criterion for the target behaviors for each stu-
dent was 100% across three consecutive daily probe
sessions. For target behaviors, data were collected on
the percent of correct steps of the task analyses using
the single-opportunity method, which is used to assess
a learner’s ability to perform each behavior in the task
analysis in correct sequence (Cooper et al., 2019;
Snell & Brown, 2006). In the single-opportunity
method, the implementer stops the assessment upon
an incorrect or no response and scores that step and all
remaining steps as incorrect.

62

©AAIDD
DOI: 10.1352/1934-9556-62.1.59

Independent Variable

The independent variable was the BST delivered
during small group instructional arrangement. The
delivery of BST involved verbal instructions related
to the target behavior, video modeling of the target
behavior, rehearsal of the behavioral steps, and pro-
viding feedback during the rehearsal. The research-
ers used videos in the modeling step of BST to
maintain the consistency of accuracy to show the
target skills because earthquake preparedness skills
are crucial for survival.

Procedure

The experimental sessions included probe (daily and
full probe sessions), intervention, maintenance, and
generalization sessions. Probe, maintenance, and gen-
eralization sessions were conducted in a 1:1 arrange-
ment. Correct responses were reinforced during
probe, maintenance, and generalization sessions, and
incorrect or no responses were ignored.

Probe Sessions

The teacher collected data on target behaviors dur-
ing each full and daily probe session. The initial full
probe condition was conducted to assess students’
baseline performance prior to intervention. The
other full probe conditions were conducted before
intervention and after the condition change criteria
were met. In fact, the postintervention full probe
conditions were conducted as post-BST. The teacher
collected data across all targeted skills during full
probe sessions once or twice a day for five sessions
with at least three sessions with a stable data pattern.
Furthermore, the teacher conducted daily probe ses-
sions to monitor performance on the target behavior
currently being taught. A daily probe session was con-
ducted prior to each intervention session in interven-
tion conditions. Daily probe sessions continued until
the condition change criterion for target behaviors
was met across three consecutive sessions.

The teacher conducted probe sessions in a con-
trolled baseline format (Tawney & Gast, 1984). The
target stimulus for all skills was a skill direction. For
preparing the earthquake emergency kit, the teacher
placed a cardigan, a flashlight, a whistle, a can of
food, and a bottle of water (the emergency supplies)
as correct items, and a shoe, a buttermilk drink, a
candle, a key, and spaghetti as incorrect items in the
classroom closet. For preparing the earthquake
emergency kit, the teacher and the student were in
front of the closet and the teacher said, “Prepare
what you may need during an earthquake.” For doing

Earthquake Preparedness Skills

20z Arenigad G0 uo uopio9 yoez ‘ln Bulesey v dnoio aalvy Ad jpd 6G-1-29-9556-7€6 11/ LELLZEE/BS/ L/29/Pd-BloiuE/pPY/WOS"ssadua)|e uelpLIaW//:d)y Wwoly papeojumoq



©AAIDD

DOI: 10.1352/1934-9556-62.1.59

INTELLECTUAL AND DEVELOPMENTAL DISABILITIES

2024, Vol. 62, No. 1, 59-73

Downloaded from http://meridian.allenpress.com/idd/article-pdf/62/1/59/3321731/i1934-9556-62-1-59.pdf by AAIDD Group A Referring url, Zach Gordon on 05 February 2024

‘dde £yayes 1euosiad oy y3noay) uonesof Jurreys = IS ‘I3 Aduadrowd ayenbyires Sunredord = g ‘proy-1oa09-dop Sutop = O 210N

(papraoad
stdjay jrun Jj1s sAvis Apuayis)
“d[oy 10J syrem pue wed sAe1g

(d1p423u1f auo
Y1 1u01INng AoUI342ULd Y] SIYONO]))

(pupy auo ynm 122(qo
2]qIS D SPOY pup Saau3y 421/S1Y U0 SADIS')
"100[q0 91qeIS ® 01 UO SP[OH

(pupyy 42Yy10 21 Y111 22U PUD PDAY
AU [STY $.12400 PUD S22UY A21[S1Y U0 SAD]S)

‘puey pue

(3ysap ay1 1apun 113 2y
sind pup ysap 42y/s1y 01 $208 ‘11 3y sd17)
“Y[SAP IAY/SIY JOpUN 13 AOUZIW AY) SIng b
o ULIDM
doay 0] ,, ‘SAvs puv uv3pavd sing ‘102
0,, ‘SADS pup poof pauupo sing . as10u
aypPUL O] ,, ‘SADS pup 231y sing . asou
PUD YINOU YSDM O ], ‘SADS pun 12]pm Sing
 PUNO.AD 238 0] ., ‘SADS pup 1y311ysvyf s )
"ok JO uornouny ay) SuI[o)
A[IYM )13 9]} UT UBSIPILD PUR ‘PO0J

‘uoynq Aouadrowd oy sde, W YIIM YOU PUR PBIY JAY/SIY SIOA0D) pauued ‘QISIYM ‘1ayem QSIyseyy sind ¢
(uado
(dip1o3urf (4240 suva] puv ‘spuvy pup I 's1.100p 1250]2 2y [11UN 2JPuUny Y] SIINJ)
U0 YJINM U021 s ddp 2y sayono ) $22U] 121 S1Y 0]UO0 PUno.13 ayj 0] sdo.(J) ‘soriddns Kousgrowo
"u0d1 wikopuaAann) ay) sde], "S90UY puR spuky Jay/sIy uo umop sdoig SOpN[OUI 1BY[) JASO[D WOOISSB[D Ayl suad( T
(uoot s ddp oy purf oz
U22.408 2y} Sap1]s puv auoyd ayj SY1J) (yuowa3punut jooyds 4q (128uny yovdyovq 211 UO
ouoyd PaUIULIDIAP ST IDY] DD 2fDS Y] 0] S905)) 3uny 113y Loua 311 aypnby1.ana oy SayvJ)
oy uo dde £yayes [euostad oy spur{ “BOIER 9JES B 0] S900) 1y Kxdwe oy saye 1
1S oyenbyireq 1015y HOJ oyenbyireq Suung MAAd aenbyyreq a10j0g

SIS 12840 ] fo saskppuyy v ]
[RCLAR

63

S. Olcay, C. Ogur, and D. Saral



INTELLECTUAL AND DEVELOPMENTAL DISABILITIES
2024, Vol. 62, No. 1, 59-73

drop-cover-hold, the teacher and the individual stu-
dent sat on a chair, facing each other with a table of
an activity between them (e.g., solving math ques-
tions). The teacher was leaning towards the table,
checking what the student was writing and talking
about the activity. One of her arms was on the top of
the table so that she could camouflage the other
hand. She held the leg of the table out of student’s
view and shook it a little, simultaneously saying
“We’re shaking. It’s an earthquake. Protect your-
self!” For sharing location through the personal
safety app, the teacher said, “There was an earth-
quake a while ago. Ask for help by sharing location.”
The teacher used the single-opportunity method
during all of the probe sessions. Thus, she stopped
the assessment upon an incorrect or no response and
scored that step and all remaining steps as incorrect
to calculate the percent of correct steps. The teacher
behaviors during these sessions were (a) devising
means to get students to exhibit the target behaviors,
(b) delivering appropriate behavioral consequences,
and (c) recording student’s responses.

Intervention Sessions

Intervention sessions were conducted after the daily
probe sessions, using a total task format. The teacher
secured students’ attention (i.e., “There are several
things that we should do in an earthquake. If we do
them, we can survive. Today, we will learn what we
can do for this. Ready to work with me?”). The deliv-
ery of BST involved the teacher first providing the
students with verbal instructions outlining the rele-
vant information of the target behavior (i.e., “Doing
drop-cover-hold is very important during an earth-
quake. If you drop down, cover your head, and hold
on to your shelter, you can stay safe.”). Following the
instruction step, the teacher provided a model of the
target behavior by showing the video on the smart-
board. In the following step of BST, the teacher gave
each student an opportunity to rehearse the behav-
ioral steps by saying, “Please show me what you
should do during an earthquake.” While working
with one of the students in the group, the teacher
encouraged the others to observe the rehearsal (i.e.,
“Watch your friend very carefully.”) The teacher
provided feedback to the student during the
rehearsal. She identified instances in which the stu-
dent did or did not exhibit the correct behavior. If
the student correctly exhibited the step, the teacher
provided praise. If the student did not engage in the
correct behavior, the teacher provided feedback in
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the form of an instruction until the student com-
pletely exhibited the target behavior. In fact, the
teacher concluded the session when the student
exhibited independent correct responding at 100%
accuracy for three consecutive times during the
rehearsal step of BST. The order of students for
rehearsal was randomly determined prior to each ses-
sion. The intervention sessions were terminated,
and postintervention probe condition was conducted
once the student exhibited correct responding at
100% across three consecutive daily probe sessions.
The teacher behaviors during these sessions were (a)
delivering the attentional cue, (b) reinforcing stu-
dent’s affirmative response, (c) providing instruc-
tions, (d) video modeling the target behavior for the
students, (e) having the students role play the skill,
(f) praising correct behaviors and providing correc-
tive feedback for incorrect behaviors, and (g) provid-
ing praise for cooperation at the end of the session.

Maintenance and Generalization Sessions
The maintenance sessions were conducted 2 and 4
weeks after the intervention conditions ended to
assess if students maintained the target behaviors.
The generalization sessions were conducted before
and after the intervention as pre- and post-test across
settings in the lunchroom area by another teacher in
the school. For example, for doing drop-cover-hold,
the teacher and the individual student sat on a chair,
facing each other with a school lunch table of food
between them, while other classmates were also in
the room eating lunch. One of teacher’s arms was on
the top of the table so that she could camouflage the
other hand. She held the leg of the table out of stu-
dent’s view and shook it a little, simultaneously say-
ing “We'’re shaking. It’s an earthquake. Protect
yourself!” The maintenance and generalization ses-
sions were the same as probe sessions.

Social Validity

The social validity was assessed through teachers’ and
participating students’ opinions regarding the target
behaviors, procedure, and outcomes. The researchers
developed a student social validity question form that
included five close-ended and two open-ended ques-
tions. Furthermore, they developed a teacher social
validity question form that included nine open-ended
questions. Table 2 includes the social validity questions
for students and teachers. The experts provided their
opinions for social validity question form. The second
researcher conducted semistructured interviews with
the students and five of their teachers. Before the
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Table 2
Social Validity Questions
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Questions for Student Participants

1. You have learned earthquake preparedness skills. Did you like learning these skills?
2. Do you feel more secure because you have learned earthquake preparedness skills?
3. Do you think that learning these skills has made people around you happy?

4. Did you like the way your teacher taught you these skills?

5. Would you like to learn other skills in the same way?

6. What did you like most about the training?
7. What did you like least about the training?
Questions for Teachers

1. What can you tell about the significance of the target earthquake preparedness skills?

2. Do you think the target skills were functionally important for the students? Why? Why not?

3. What do you think about the pros and cons of BST in teaching earthquake preparedness skills?

4. In the study, the BST was effective in teaching earthquake preparedness skills to the students. Why do

you think the BST was effective?

5. Based on the videos that you have watched, what can you tell about the behavior changes in the

students?

6. How do you think the behavior change in student participants can make a difference in their lives?
7. How do you think the behavior change in student participants can make a difference in their family?

8. What did you like most about the study?
9. What did you like least about the study?

Note. BST = behavioral skills training.

interviews, the teachers watched videos of three ses-
sions (the first baseline and intervention sessions, and
the last daily probe session).

Data Analysis

Each session was videotaped during the probe, inter-
vention, maintenance, and generalization. The observ-
ers and researchers then reviewed the videotapes and
coded the students’ responses. The researchers analyzed
three types of data as reliability data (interobserver
agreement and procedural integrity), effectiveness
data, and social validity data.

Reliability Data Analysis

The second researcher and the observer who was blind
to the conditions of the video clips independently
recorded all students’ responses for 30% of the sessions
per condition across each student. For interobserver
agreement (IOA), the percentages were calculated
using the Exact Agreement IOA calculation method:
dividing the number of agreements by the number of
agreements and disagreements and multiplied by 100
(Cooper et al., 2019). The mean IOA was 96.5% (92-
100) across sessions and students. Average procedural

fidelity (PF) data was calculated with the following

S. Olcay, C. Ogur, and D. Saral

quotient: the number of observed researcher behaviors
divided by the number of preplanned researcher behav-
ior (see the Intervention Sessions section) and multi-

plied by 100 (Cooper et al., 2019). The mean PF was

100% across sessions and students.

Effectiveness Data Analysis

Effectiveness data were collected for target behav-
iors during each condition. For target behaviors,
data were collected on the percent of steps of the
task analyses using the following quotient: the num-
ber of correct steps divided by the total number of
steps and multiplying by 100 (Cooper et al., 2019).
The students’ target responses were visually inspected
to determine the promise of effect between the BST
during small group instruction and the students’
responses. The researchers examined the level and
trend of data. Furthermore, effect size scores of each
student’s target responses were calculated via the
Tau-U calculating program (Vannest et al., 2016).

Social Validity Data Analysis

Social validity data collected through interviewing
the students and teachers were descriptively analyzed.
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Results

Effectiveness for Target Behaviors

The percentages of target behaviors for Arif, Bora,
and Melis are presented in Figures 1 to 3 respec-
tively. The students responded incorrectly during all
pre-intervention conditions, reached the mastery
criterion during intervention, maintained them
when the intervention was withdrawn, and general-
ized the acquired skills.

Figure 1
The Percentages of Correct Responses of Arif
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Arif did not prepare the earthquake emergency
kit during the initial probe condition (see Figure 1).
He also did not exhibit any correct responses during
all pre-intervention sessions for doing drop-cover-
hold and sharing location through the personal
safety app. During the intervention for preparing
earthquake emergency kit, there was an immediate
upward trend in his correct responses with no over-
lap with baseline data. During the intervention for
doing drop-cover-hold and sharing location through
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*These conditions were conducted as post-BST once the mastery criterion for the skill in that tier was met.
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the personal safety app, his correct responses
abruptly increased at mastery criterion level. This
pattern was replicated for Bora (see Figure 2) and
Melis (see Figure 3).

As to effect size, all students demonstrated a large
or strong effect size across target behaviors. The
effect size was 1.00 for all target behaviors across
the students.

Figure 2
Percentages of Correct Responses of Bora
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Maintenance data indicated that all students
maintained exhibiting all target behaviors at the mas-
tery criteria during the maintenance condition. Fur-
thermore, all students did not exhibit any correct
behaviors for target behaviors during pre-test general-
ization sessions. Post-test generalization data showed
all students generalized the acquired behaviors at
100% accuracy across different settings and adults.
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*These conditions were conducted as post-BST once the mastery criterion for the skill in that tier was met.
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Figure 3
Percentages of Correct Responses of Melis

Probel Int. Probell” Int.

100 - ® AAAAA
90
80 -
70 4
60
50 4
40 +
30
20 A

IR

©AAIDD
DOI: 10.1352/1934-9556-62.1.59

Probe II1* Int. Probe IV * Maint.

BAAAA AAAAA A A

Preparing
Earthquake
Emergency
Set

%

90
80
70 4
60 1
50 4
40 ~
30 4
20 4
10 4

Percentages of Correct Responses

TT T T T T T T T T T T T T T T 11T

A AAAAA | A A

Doing
Drop-
Cover-Hold

100
90
80
70
60
50
40
30
20
10

0 {aaanhre AAAAA

LI B B B B [

IAAALA® AAAAA A A

Sharing
Location via

Safety App

1 357 91113151719212325272931333537394143
Sessions

*These conditions were conducted as post-BST once the mastery criterion for the skill in that tier was met.

Social Validity

The social validity data were collected using open-
and close-ended questions for the studens with DD,
and open-ended questions for the teachers of stu-
dents (see Table 2).

Social Vdlidity Results: Student Participants

All student participants indicated that they were sat-
isfied with learning earthquake preparedness skills

68

and the intervention process. They also stated they
were feeling secure after the study. According to the
students, learning these skills made them, their par-
ents, and teachers happy. The students were also sat-
isfied with the procedure because they learned a skill
that will ensure their safety. The students found the
training fun and wanted to learn other skills through
the same procedure. All students indicated that they
enjoyed watching the videos and practicing the
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behaviors in the videos. None of the students indi-
cated any negative aspects of the study.

Social Validity Results: Teachers
Two special education teachers and three vocational
education teachers provided their perspectives for
the study in terms of social significance of the target
behaviors, acceptability of the procedure, and the
effectiveness of the procedure. Before interviewing
the teachers, the teachers watched video clips of the
first baseline and intervention sessions, and the last
daily probe session. All teachers indicated that Tur-
key is an earthquake-prone region, thus earthquake
preparedness skills were important, functional, and
vital for the participating students. Two teachers
stated the students could stay safe because they
learned earthquake preparedness skills. One teacher
indicated everyone in the country must learn these
skills regardless of presence of a disability.
According to the teachers, the BST was effective
and acceptable as it helped students practice what
they watched, promoted active learning, and
encouraged students to engage in the training. No
teachers indicated any negative aspects of the proce-
dure. The teachers remarked that BST was effective
in teaching earthquake preparedness skills to the stu-
dents because it allowed students to rehearse the
skills repeatedly and included videos in the modeling
steps. They reported positive opinions regarding the
outcomes, stating the students could exhibit the tar-
get behaviors fluently. Three teachers indicated the
behavior change would bring about positive effects
among students’ families who would notice that
their children could stay safe through the acquisition
of the target behaviors. Four teachers were satisfied
with the study, reporting the students actively
engaged in the training as they practiced the target
behaviors. One of the teachers stated that it was sig-
nificant the students learned how to use the personal
safety app as well as the objects that they might need
during an earthquake. Two reported no negative
aspects of the study, and another two did not give
responses. One teacher suggested collecting long-
term data on students’ performance.

Discussion

The present investigation indicated that all students
acquired earthquake preparedness skills, main-
tained, and generalized them across different condi-
tions. Effect size results for the students indicated
large or strong effects and gains indicated via inspecting
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the data visually. The effect of the intervention was
immediate. In fact, all students started to exhibit the
target behaviors at 100% in the second intervention
session. The researchers continued collecting data
for at least five sessions per condition, as recom-
mended by Kratochwill et al. (2013). Previous
research on video modeling found that peer video
modeling was effective for teaching various targeted
outcomes (e.g., Ozkan, 2013). Also, meta-analysis
studies on video modeling revealed a large omnibus
effect size across the studies (e.g., Bellini & Akul-
lian, 2007). Thus, the use of videos during modeling
step of BST could have contributed the effectiveness
of the intervention. Future research may include or
combine voice-over, textual, or verbal instructions,
wh- questions, mock scenarios, and skits in BST
steps to assess knowledge and associate feedback.
Furthermore, in the current study, the students were
allowed to watch each other while practicing the
behavior in the rehearsal step of BST, which may
have facilitated observational learning. Therefore,
providing the students with observational learning
opportunities could be the other factor contributing
to the effects of the intervention. Furthermore, stu-
dents watched or listened to the teacher feedback
delivered to their friend; as such, this may have
improved the students’ overall performance (Ban-
dura, 1977). Previously, BST has been used to teach
individuals with DD many different safety skills such
as poison recognition skills (e.g., Dancho et al.,
2008), pedestrian safety skills (e.g., Sidman et al.,
2005), sexual abuse prevention skills (e.g., Egemo-
Helm et al., 2007), and firearm safety skills (e.g.,
Himle & Miltenberger, 2004). The current study
documented the effectiveness of BST in teaching
earthquake preparedness skills to people with DD.
Given that no previous studies examined the effects
of the procedure in teaching earthquake prepared-
ness skills to this group, the results of the current
study are significant for the literature.

Because it is difficult to predict when student par-
ticipants can encounter an earthquake, it is signifi-
cant that target behaviors maintain over long
periods of time. Thus, the researcher did not remove
the intervention and continued instruction when
the students started to exhibit the target behavior at
criterion level, as such repeated assessments may
have increased overlearning. This was validated by
the maintenance of the behavior changes with the
final maintenance sessions conducted 2 and 4 weeks
after the intervention. This result on maintenance is
consistent with those of previous research on teaching
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safety skills to individuals with DD through BST (e.g.,
Lumley et al., 1998; Miltenberger et al., 1999). Fur-
thermore, the researchers observed that the partici-
pant students accurately exhibited the acquired
earthquake preparedness skills during an earthquake
drill held in the school around 2 months after the con-
clusion of the study, although they did not collect
data systematically. Around 2 months after the con-
clusion of the study, an earthquake of 5.9 magnitude
was recorded at nighttime with tremors felt in the city
of residence for the students. The city was also the epi-
center of another earthquake of 3.2 magnitude 2
weeks later, while the students were at school. Based
on informal interviews with parents and teacher
observation, the students independently and accu-
rately exhibited drop-cover-hold and shared their
location using their phone. Furthermore, they asked
other people (i.e., parents and classmates) to drop,
cover, and hold immediately. Future research should
include maintenance probes several months or years
after the intervention to determine whether any pro-
cedural modifications are needed to ensure long-term
maintenance of the acquired target safety skills.
Future research may also evaluate occasional booster
training sessions months or years after training as a
method to maintain skill use over time.

Previous research on the topic of safety skills sug-
gested that earthquake preparedness drills be per-
formed in natural settings (Indriasari et al., 2018). In
the current study, the teacher of the participating
students delivered the intervention in classroom set-
ting. As such, the intervention agent and the setting
contributed to the generalization of the behavior
change. Furthermore, all the students generalized
earthquake preparedness skills across different con-
ditions in the presence of an unacquainted teacher.
According to parental reports, all students general-
ized doing drop-cover-hold and sharing location
through the personal safety app during the earth-
quake of 5.9 magnitude across the home setting after
the conclusion of the study. This result that behavior
change generalized to other conditions is consistent
with those in published studies on BST (e.g., Garcia
et al., 2016; Sanchez & Miltenberger, 2015). Future
research may assess generalization in additional set-
tings such as the community and home in addition to
the school assessments utilized in this study.

Previous studies on teaching safety skills to indi-
viduals with DD through BST typically did not
include measures of social validity. However, the
research that measured social validity reported that
the consumers gave positive opinions towards the
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target behaviors, procedures, and outcomes (e.g.,
Egemo-Helm et al., 2007; Lee et al., 2019). Simi-
larly, the participating students in the current study
indicated that learning earthquake preparedness
skills made them feel secure. Furthermore, the teach-
ers stated learning these skills was a must for every-
one in Turkey, as such the target behaviors were
functional for the students. Given that Turkey is an
earthquake-prone region, and many citizens are
affected by earthquakes, the targeted skills for the
students were also socially valid. This was also vali-
dated by the teachers’ perspectives during the inter-
views. The students and teachers also expressed
positive opinions about BST. The students wanted
to learn further skills with the same procedure. The
teachers stated that the use of video modeling and
rehearsals increased the effects of the training.
Future research should consider using additional
measures such as normative comparisons that are
less subject to bias to increase confidence in the
social validity of the study.

Another issue that should be considered is that
probe, maintenance, and generalization sessions
were conducted in natural contexts to test the trans-
fer of stimulus control to natural stimuli. For exam-
ple, for doing drop-cover-hold, the researcher used
naturally occurring stimuli in addition to teacher-
arranged stimuli (i.e., skill direction). Thus, the
teacher gently shook the table out of the student’s
view to make a rolling sensation. The degree of this
was determined considering the opinions of an
expert in disaster management field. Furthermore,
the teacher said, “We're shaking. It’s an earthquake.
Protect yourself!” for doing drop-cover-hold, and
“There was an earthquake a while ago. Ask for help
by sharing location.” for sharing location through
the personal safety app with a low and nervous tone
of voice. Again, the expert opinion was taken
regarding the tone of voice. The teacher tended to
implement the same degree of shaking and use the
same tone of voice across the sessions but, neverthe-
less, the rates of adherence were not formally mea-
sured. Another limitation was the use of such
phrases as “Protect yourself!” in probe sessions.
Because it is not possible to simulate an actual earth-
quake in classroom settings due to lack of technolog-
ical sources in the country, the teacher used
expressions as a component of the simulation to
enhance the persuasiveness within the context.
However, we observed that all students did not wait
for the teacher to emit these phrases (i.e., “We’re
shaking, It’s an earthquake! Protect yourself!”) and
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began exhibiting the target skill as soon as the rolling
sensation occurred in majority of the sessions. Addi-
tionally, the students independently exhibited the
drop-cover-hold move and shared their locations
through the personal safety app during two real earth-
quakes after the conclusion of the study. These exam-
ples indicate that these phrases did not function as a
discriminative stimulus for the students. In other
words, the transfer of stimulus control occurred in the
presence of signs of an earthquake. Future research
may conduct intervention and/or in situ assessment for
the earthquake preparedness skills in settings with bet-
ter simulations (e.g., using remote control). Moreover,
expert opinions were obtained from only three individ-
uals. Given that expert opinions are significant due to
their clinical judgement, an increased number of
experts to five or more individuals in related fields (i.e.,
disaster management) may provide stronger judge-
ment and suggestions. Finally, another limitation was
that only three students participated in the study.
Although the results of the current study are
promising, there are a few implications for research
that need to be addressed. As this is the first and only
study investigating the effects of BST in teaching
earthquake preparedness skills to individuals with
DD, more replication is needed to increase confi-
dence in the results. Three participants are sufficient
in a single subject design study because it allows for
three replications of findings at three different points
in time. However, it is important to examine the
effects of the procedure in teaching other disaster pre-
paredness skills in future studies containing more par-
ticipants with DD. Although the researchers planned
for generalization at an earthquake simulation center,
they could not conduct these sessions as it was the
only simulation facility in the city and unavailable at
that time. This may be another limitation of the
study, but it is also significant to focus on teaching
such crucial skills to the individuals with DD in the
countries where resources (i.e., facilities) are limited.
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