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Worldwide 4.9 million people died in 2016 from
injuries that could have been prevented. Of those
deaths 644,855 were children under the age of 15
(World Health Organization, 2018). Deaths from
unintentional injuries disproportionately occur in
developing nations and affect children in disad-
vantaged socioeconomic areas (Laflamme et al.,
2010). In the United States unintentional injuries
are the leading cause of death for children, and
9.2 million children under the age of 19 are
treated in the emergency room (ER) for non-fatal
injuries (Borse et al., 2008). These deaths could
be prevented if children and caregivers were pro-
vided with evidence-based comprehensive safety
instruction.

Chapter Overview

The purpose of this chapter is to provide an over-
view of behavior analytic evidence-based meth-
ods for assessing, designing, and implementing
safety instruction. The chapter will focus on child
and adolescent safety. The procedures that will
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be discussed are applicable to both children and
adolescents who are neurotypical and those with
developmental disabilities. This chapter is
divided into three main sections. Section one
introduces safety instruction and discusses limi-
tations of education-based methods and the con-
tributions of a behavior-analytic approach.
Section two describes the process of assessing
safety behaviors and designing instruction.
Section three discusses evidence-based interven-
tions, design considerations, and suggestions for
generalization and maintenance. For ease of
reading, the term learner is used in lieu of chil-
dren and adolescents.

An Overview of Safety Instruction:
The Need for a Behavior Analytic
Approach

Safety instruction addresses safety on two fronts:
prevention strategies and safety responses. These
two fronts are each an essential part of safety
instruction. Prevention seeks to eliminate poten-
tial dangers from the environment and teaching
safety responses seeks to provide learners with
behaviors they can engage in when they encoun-
ter a danger. Current mainstream safety instruc-
tion attempts to address prevention and teaching
safety responses through education-based
instruction. Education-based instruction is a
passive learning methodology that targets the
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acquisition of safety knowledge to promote
safety behaviors (Miltenberger et al., 2020).

Education-Based Prevention
Instruction

Mainstream safety instruction, focused on pre-
vention, targets caregivers as their behaviors can
directly affect the safety of the children in their
charge (Krenzelok, 1995). The typical method of
intervention is to provide caregivers with a set of
rules on how to remove dangers from the envi-
ronment. The rules are usually disseminated
through pamphlets, commercials, ad campaigns,
and online recourses (Krenzelok, 1995). A char-
acteristic example of prevention-based safety
instruction is the State of Texas’s Keep ‘Em Safe
Texas safe gun storage program. Keep ‘Em Safe
Texas is a program launched in 2020 in response
to Centers for Disease Control and Prevention
(CDC) data that indicated annually Texas is
among the top three states in the United States for
unintentional shootings by children (Centers for
Disease Control and Prevention, 2020). The pro-
gram targets safe storage of firearms and its mes-
sage comprises three rules: “Safely store
fire-arms, safely store ammunition, and restrict
access.” Like many of its predecessors this pro-
gram attempts to change behavior through educa-
tion. However, research suggests that the
effectiveness of education-based prevention pro-
grams is limited. Despite the existence of
education-based safe gun storage programs in the
United States, only about 55% of gun owners
with children under the age of 18 report storing
all their guns safely (Crifasi et al., 2018).

These data are not presented to suggest pre-
vention initiatives are completely ineffective.
Preventative environmental manipulations, such
as mandated four-sided pool fencing, smoke
alarms, firearm storage programs, and bike hel-
mets, have reduced the number of injuries and
deaths, but the reduction is not substantial enough
(Centers for Disease Control and Prevention,
2012). Even if caregivers employ preventative
measures, learners may still encounter dangers. A
learner may encounter a dangerous item or situa-

tion at school, in the community, or when at the
home of a peer. Therefore, safety instruction also
seeks to teach a variety of responses that learners
can use to stay safe.

Education-Based Safety Instruction

Concerningly, most mainstream safety programs
approach safety instruction by using the same
education-based methodology just discussed.
Education-based safety instruction uses a variety
of age-appropriate activities, such as games,
reciting slogans, illustrative anecdotes, and art
activities to disseminate safety information
(Kennedy & Mason, 2015; Mondozzi & Harper,
2001). For instance, Kennedy and Mason (2015)
evaluated the effectiveness of a fire safety pro-
gram on increasing student knowledge and
awareness of the risks of fires and false calls to
emergency services. The participants in the study
were 226 10- and 11-year-olds at four public
middle schools in the United Kingdom. The
Facing up to Fire program used was implemented
by staff at each school and used a series of CDs,
DVDs, VHS tapes, and worksheets that described
fire-related situations. The participant’s knowl-
edge was assessed through a survey that was
administered before training, after training, and
three months after the end of the program. A
comparison of pre-program and post-program
data indicated a statistically significant increase
in fire safety knowledge and the results of the
three-month follow-up survey indicated partici-
pants could still recall the information taught.
Although Kennedy and Mason (2015) demon-
strated the effectiveness of the Facing up to Fire
program at increasing safety knowledge, the
authors acknowledge that it is unknown if there
was a subsequent increase in safe behavior.

A potential flaw of education-based safety
instruction is that it operates on the assumption
that acquisition of verbal-safety behavior will
lead to non-verbal safety behaviors. Research
evaluating if education-based instruction is effec-
tive at increasing safe behaviors has found that
this verbal behavior to non-verbal behavior trans-
fer does not consistently occur (Beck &
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Miltenberger, 2009; Carroll et al., 1992;
Gatheridge et al., 2004; Schwebel & McClure,
2014).

Schwebel and McClure (2014) evaluated cor-
respondence between gains in verbal statements
of safety behavior and the related non-verbal
safety behaviors. Safe street crossing behavior
was taught to 240 participants ages 7 to 8.
Participants were assigned to one of four condi-
tions: An education-based instruction condition,
a virtual reality (VR) instruction condition, an
individualized street side instruction condition,
or a no-treatment control condition. Following
intervention participants in the education-based
instruction group engaged in verbal behaviors
regarding safe street crossing, but not the non-
verbal safe street crossing behaviors. Participants
in the virtual reality condition engaged in the
non-verbal safety behaviors, but not the corre-
sponding verbal behaviors and participants in the
individualized street side instruction condition
acquired both verbal and non-verbal behaviors.

Himle et al. (2004) evaluated the effectiveness
of the National Rifle Associations’ Eddie Eagle
GunSafe Program, an education-based instruc-
tional program used in the United States to teach
learners about gun safety. The Eddie Eagle
GunSafe Program uses a series of activities to
teach participants that when they encounter a
firearm they should “Stop. Don’t touch. Leave
the area. Tell an adult”” The activities include
reviewing the safety message, responding to
“what would you do if...” anecdotes, and art
activities such as slogan coloring sheets. After
the participants in the study completed the Eddie
Eagle Gun Safe Program, they were exposed to a
simulated situation in which they came across an
unattended firearm. The participants were naive
to the assessment and were not aware they were
being observed. The results of the assessment
indicated that although all the participants dem-
onstrated acquisition of the safety message, they
did not subsequently engage in the safety
response.

Beck and Miltenberger (2009) evaluated the
effectiveness of The Safe Side program, a training
program that purportedly teaches learners 5-to-
10-years-old abduction prevention responses.

The program comprised a training DVD entitled
“Stranger Safety” and its goal is to teach learners
through instructions and modeling to respond to
various abduction situations. The authors showed
the training DVD to six participants, 6-to-8-
years-old. After exposure to the training DVD,
the participants were exposed to a series of simu-
lated situations such as a stranger knocking on
the door and a stranger approaching and violating
the participants’ space. Beck and Miltenberger
found that despite having watched The Safe Side
DVD none of the participants engaged in the
safety responses explained and demonstrated in
the video.

The results of these studies identify an
expected flaw with education-based instruction.
Learners receiving education-based safety
instruction fail to demonstrate the safety
responses taught because instruction alone is
insufficient to establish stimulus control over the
safety behavior.

A Behavior-Analytic Approach
to Safety Instruction

Although a behavior-analytic approach to safety
instruction is similar in focus on prevention and
teaching safety responses to an education-based
approach, several features distinguish these
approaches. First is the addition of an active
learning component. The term active learning
refers to the addition of components that require
the learner to practice the steps of the safety
response while receiving feedback on and correc-
tion of their performance (Miltenberger et al.,
2020). As demonstrated above, numerous behav-
ior analytic studies have demonstrated that skill
acquisition is better achieved when an active
learning component is included in intervention as
opposed to instruction alone.

A second key component of behavior analytic
safety instruction is the incorporation of proce-
dures to increase the likelihood that an estab-
lished safety response will generalize to the
natural environment and be emitted under appro-
priate stimulus conditions. Behavior analytic
safety instruction incorporates methods such as
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programming common stimuli, teaching mediat-
ing responses, and multiple exemplar training to
facilitate transfer of safety behaviors to the natu-
ral environment (Stokes & Baer, 1977).

Behavior analytic researchers have recognized
the limitations of an education-based approach
and have evaluated interventions to teach safety
responses across an impressive array of areas
over a span of almost 45 years (Giannakakos
et al. 2020a; Mechling, 2008). The safety litera-
ture in behavior analytic research has particularly
focused on abduction and sexual abuse preven-
tion (Dixon et al., 2010; Doughty & Kane, 2010;
Lumley & Miltenberger, 1997), fire safety
(Bertsch et al., 1984), and firearm safety (Jostad
& Miltenberger, 2004; Miltenberger, 2008).

The remainder of this section briefly discusses
each safety category and the types of behaviors
that have been taught. Table 42.1 contains a
breakdown of each safety area, the safety
responses taught within that area, and references
for several representative studies in each area.

Transportation Safety Transportation safety
involves teaching responses that keep adults,
children, and infants safe when using bicycles
and motor vehicles. Research on bicycle safety
has focused exclusively on increasing helmet
wearing behavior (e.g., Ludwig et al., 2005; Van
Houten et al., 2007). Research on motor vehicle
safety has focused on increased seat belt use
(e.g., Geller et al., 1982, 1989), correct installa-
tion of child passenger safety restraints (e.g.,
Giannakakos et al., 2018; Himle & Wright,
2014), and reducing cell phone use while driving
(Clayton et al., 2006).

Personal Safety Personal safety is focused on
three main areas: responding to emergency situa-
tions, abduction prevention, and sexual abuse
prevention. Safety training on emergency situa-
tions has focused on determining emergency situ-
ations and dialing 911 (e.g., Jones & Kazdin,
1980; Spooner et al., 1989). Abduction preven-
tion targets teach learners to resist lures from
strangers (e.g., Beck & Miltenberger, 2009;

Table 42.1 Overview of responses addressed in the
behavior analytic literature

Safety area

\ Response taught

' Select references

Transportation safety

Bicycle Increasing correct Ludwig et al.

safety helmet use (2005), Van
Houten et al.
(2007)

Motor Increasing seat belt | Geller et al. (1982,

vehicle use 1989)

safety

Decreasing cell
phone use while
driving

Clayton et al.
(2006)

Increasing correct
installation of child
car seats

Giannakakos et al.
(2018), Himle and
Wright (2014)

Personal safety

Abduction Responding to a Ledbetter-Cho
prevention lure from a stranger | et al. (2019)
by saying “no,”
leaving the area,
and telling an adult
Responding to the Beck and
doorbell ringing, by | Miltenberger
not answering the (2009), Summers
door and telling a etal. (2011)
parent
Abuse Discriminating
prevention good and bad touch
Responding to a Egemo-Helm
potential violation et al. (2007),
by saying “no,” Miltenberger et al.
leaving the area and | (1999)
telling an adult
Emergency | Calling 911 Spooner et al.
response (1989), Ozkan
et al. (2013)
Discriminating Rosenbaum et al.
emergency (1981)
situations

Home safety

Fire safety

Responding to a fire
alarm

Exiting during a fire

Garcia et al.
(2016), Haney and

Jones (1982)
Responding to an Houvouras and
unattended lighter Harvey (2014),

Rossi et al. (2017)
Extinguishing Mechling et al.
cooking fires (2009)

Gun safety

Responding to an
unattended firearm

(continued)
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Table 42.1 (continued)

Safety area | Response taught Select references

Sharp object | Disposing broken Winterling et al.

safety items (1992)

Suffocation | Identification and Barone et al.

prevention removal of (1986),
household hazards | Metchikian et al.

(1999)
Poison Responding to Dancho et al.
prevention household poisons | (2008), Collins

and Griffen (1996)

Responding to Giannakakos et al.

medications (2018), King and
Miltenberger
(2017)

Austin et al.
(2018), Carrow

Infant safety | Arranging a safe

sleep environment

et al. (2020)
Community safety
Social Refusing requests Spivey and
safety for money and Mechling (2016)
personal
information
Pedestrian Crossing the street | Harriage et al.
safety (2016), Wright &
Wolery (2014)
Seeking Making and Carlile et al.
help when answering calls (2018)
lost from parents
Exchanging an ID Taylor et al.
card (2004)
Making a vocal
request for help
Water safety

Basic swimming Alaniz et al.

and flotation skills (2017)
Holing on to the Turgut et al.
pool side to reach (2015)

the stairs and
throwing and
catching a lifeline

Note: The references provided in this table are illustrative
of the research in each area. Additional studies have been
published that are not listed on the table

Ledbetter-Cho et al., 2019) use a safe word
(Rodriguez & Jackson, 2020), and respond to a
stranger at their door (Summers et al., 2011).
Sexual abuse prevention teaches individuals to
identify private body parts (Boyle & Lutzker,
2005; Miltenberger & Thiesse-Dufty, 1988), and

discriminating and responding to abuse situations
(e.g., Egemo-Helm et al., 2007; Miltenberger
et al. 1999).

Home Safety Home safety is one of the largest
areas of focus within the behavior analytic lit-
erature and includes the widest range of safety
responses. Interventions have targeted both pre-
ventative methods and safety responses.
Researchers have evaluated procedures for
teaching children and young adults fire-related
safety (e.g., Haney & Jones, 1982; Houvouras
& Harvey, 2014), responding to an unattended
firearm (e.g., Himle et al., 2004; Rossi et al.,
2017), cleaning up sharp and broken objects
(Winterling et al., 1992), and poison prevention
responses (e.g., Collins & Griffen, 1996;
Dancho et al., 2008). Studies targeting care-
giver prevention strategies have trained safe
arrangements of infant sleep environments
(Austin et al., 2018; Carrow et al., 2020;
Vladescu et al., 2020) and removing potential
hazards from the home environments (e.g.,
Barone et al., 1986).

Community Safety Community safety covers
skills related to safely navigating community
locations such as public transportation, stores,
and streets. Research has been conducted evalu-
ating procedures for teaching safe street crossing
(e.g., Harriage et al., 2016; Wright & Wolery,
2014), seeking help when lost in public (e.g.,
Carlile et al., 2018; Taylor et al., 2004), and
refusing inquiries from strangers for money and
personal information (Spivey & Mechling,
2016).

Water Safety Water safety is an area of research
that has garnered limited attention within the
behavior analytic literature. The responses
taught in this area comprise basic swimming,
flotation, and water awareness skills (Alaniz
et al., 2017), water recovery and deck behavior,
and throwing and catching of a lifeline (Turgut
etal., 2015).
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Assessment and Design
Assessment

The first step to comprehensive safety instruction
is assessment. Safety assessments can be sepa-
rated into two categories: assessing the environ-
ment and assessing behavior. There are two types
of assessments indirect and direct. Indirect
assessment can provide useful information on a
learner’s safety repertoire or lack thereof. Direct
assessment allows direct observation of the learn-
er’s behavior and can identify if a learner will
engage in a safety response under the appropriate
conditions. Research supports the use of indirect
assessment methods if they are followed up with
direct assessment of the behavior (e.g., Lutzker
et al., 1998; Mandel et al., 1998). Comprehensive
assessment is essential to identifying deficits in
prevention and responsive behaviors and should
inform subsequent intervention.

Assessing the Environment The purpose of
assessing the environment is to identify potential
hazards that may interfere with safe behavior. To
date, the behavior analytic literature has paid lit-
tle attention to methods of environmental assess-
ment as they pertain to safety. The
recommendations provided in this section are
behavior analytic in nature; however, the support-
ing literature is largely derived from safety
research in other fields.

One environmental assessment commonly
used in research on child neglect and family ser-
vices, that may be of use to behavior analysts, is
the Home Accident Prevention Inventory-Revised
(HAPI-R; Mandel et al., 1998). The HAPI-R is a
validated checklist that assesses safety hazards
across 10 categories (i.e., poison, choke, suffoca-
tion, drowning, fire/electrical, fall, sharp object,
firearm, crush, and allergen/organic). The
HAPI-R is administered using an assessment
form (available in Lutzker & Bigelow, 2002).
The person assessing the environment uses the
form to collect information on the learners in the
home, including their eye level and how far and
high they can reach. This information is subse-

quently used to determine if dangerous items are
placed safely out of reach. The assessor then goes
through each room of the home and indicates the
number of hazards present across each category.
One assessment form is filled out per room. The
total number of hazards within and across the 10
categories is calculated and used as a measure of
safety.

Jabaley et al. (2011) provided a characteristic
example for how the HAPI-R is used as an
assessment tool. The authors used the HAPI-R to
assess the existence of safety hazards in the
homes of three families living in a large metro-
politan area in the United States. During the ini-
tial assessment, the experimenters first
established the eye level and reach of the oldest
child in the home (up to age 5). These data were
used to determine at what height hazards would
need to be placed to be considered inaccessible.
The experimenters then went through each of the
three rooms and collected data on the number of
hazards in each room. The number of hazards
recorded provided a baseline measure of safety
within the home.

The existing research using the HAPI-R
assessment has emphasized in-person consulta-
tion. However, in-person assessment of the home
environment may not always be possible. One
solution may be to incorporate video-
conferencing software, wherein a researcher or
practitioner could score the HAPI-R, as a care-
giver virtually navigates their home.

The HAPI-R provides a comprehensive
assessment of household dangers; however, there
are some home safety areas not included in the
assessment. One such absent area is home pool
safety. CDC (2012) data indicate 74% of fatal
pool accidents occur at residential locations and
the highest drowning rates are in children 1-to-4-
years-old. Drowning prevention research has
identified several environmental manipulations
that are effective in decreasing pool-related
drownings, including four-sided pool fencing,
pool alarms, automated covers, and restricting
access by keeping the pool area locked when
appropriate supervision is not available (Coffman,
1991). Researchers might consider developing a
checklist that could be used to identify potential
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safety risks and subsequently inform safety
instruction targeting responsible caregivers.

Finally, for individuals with disabilities an
additional prevention assessment may be needed.
It is estimated that 49% of learners with autism
spectrum disorder (ASD) engage in elopement
behavior (Anderson et al., 2012). Elopement can
be potentially life threatening as learners may
encounter dangers outside the home (e.g., traffic,
drowning, suffocation). To date, no experimen-
tally validated elopement prevention checklist for
individuals with ASD or developmental disabili-
ties exists. The National Autism Association
developed an elopement prevention checklist that
caregivers can use to evaluate their home (https://
nationalautismassociation.org/docs/
BigRedSafetyToolkit.pdf). Used in a research or
clinical context this checklist may present an
assessment option to identify preventative mea-
sures already in place and guide caregivers
through implementing the remaining safety
precautions.

Indirect Safety Response Assessment Indirect
assessments can be a useful tool for identifying
deficits in a learner’s safety repertoire. To our
knowledge, there is only one commercially avail-
able standardized assessment that evaluates
safety responses, the Assessment of Functional
Living Skills (AFLS; Partington & Mueller,
2012). The AFLS assesses several areas includ-
ing safety responses related to independent liv-
ing, basic health safety and first aid, and
workplace safety.

There are also several checklists specific to a
variety of common safety areas available from
national and international organizations such as
Safe Kids Worldwide. Researchers and practitio-
ners might consider using these checklists to col-
lect information from caregivers or guide
interviews about safety. Checklists on a variety of
areas including fire safety, water safety, and
pedestrian safety are available of the Safe Kids
Worldwide website (https://www.safekids.org/).

Direct Safety Response Assessment The most
reliable method of determining a learner’s safety

repertoire is to directly observe whether the
learner engages in safety responses when they are
required. Two methods of assessment have been
well researched in the behavior analytic safety
literature, in situ, and role-play assessments
(Giannakakos et al. 2020a; Miltenberger et al.,
2020). These assessments simulate a dangerous
situation the learner might encounter without
placing them at risk.

In Situ Assessment In situ assessment has been
used to assess safety behavior across numerous
areas including firearm safety (e.g., Hanratty
et al., 2016; Jostad et al., 2008), abduction pre-
vention (e.g., Beck & Miltenberger, 2009), fire
safety (e.g., Houvouras & Harvey, 2014;
Vanslow & Hanley, 2014), help-seeking behav-
ior (Pan-Skadden et al., 2009), and poison pre-
vention (Dancho et al., 2008). In situ assessment
involves arranging a simulated situation in
which the safety response can occur without
exposing the learner to actual danger. In situ
assessment is often conducted in the natural
environment with precautions in place to ensure
the learner’s safety (Carlile et al., 2018;
Summers et al., 2011). During in situ assess-
ment, the learner is observed remotely or
covertly and is unaware they are being assessed.
Covert observation during in situ assessment is
essential so that the observer’s perceived pres-
ence does not exert control over the safety
response (Miltenberger et al., 2005). There are
several ways to arrange covert observation dur-
ing in situ assessment. For instance, Dancho
et al. (2008) observed participants during in situ
assessment through a one-way mirror in an
observation area attached to the assessment
area. Giannakakos et al. (2020b) used video
streaming software installed on a tablet device
placed in the assessment room and streamed to
the instructors’ smart phone and Hanratty et al.
(2016) placed a baby monitor with video capa-
bility in the assessment area.

Another consideration during in situ assess-
ment is the inclusion of a termination criterion to
ensure the learner does not practice, or inadver-
tently contact reinforcement, by engaging in a
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dangerous behavior. For example, Ledbetter-Cho
et al. (2016) taught four learners with ASD an
abduction prevention response. During the in situ
assessment, the participant was brought to the
assessment area by a known adult who then gave
an excuse to leave the participant unattended. A
confederate unknown to the participant
approached and presented a lure such as “Come
play with my iPad.” If the participant began to
leave with the confederate, the confederate made
an excuse such as “I forgot I have to meet a
friend” and disengages from the interaction.
Thereby eliminating the possibility that the par-
ticipant’s behavior might contact reinforcement
by leaving with the confederate. Although in situ
assessment provides the closest indication of how
a learner might respond to an actual danger, the
covert and simulated aspects of the procedure
may not be appropriate to all safety responses.

Role-Play Assessment In the case of some
safety responses such as exiting a house fire
(Rosenbaum et al., 1981) or sexual abuse preven-
tion (e.g., Egemo-Helm et al., 2007; Katz &
Singh, 1986; Miltenberger et al., 1999), it may be
unethical or infeasible to conduct an in situ
assessment. Unlike in situ assessments, during
role-play assessments the learner is aware that
their behavior is being assessed. During role-play
assessments, the learner is presented with a sce-
nario and asked to demonstrate how they should
respond.

Egemo-Helm et al. (2007) used a role-play
assessment to evaluate the sexual abuse preven-
tion skills of four women with developmental
disabilities. During the role-play assessment, the
participants were aware of the assessment condi-
tion. Abuse lures were presented by the experi-
menter and the participant was asked what they
would do if it were a real situation.

Rosenbaum et al. (1981) used a role-play
assessment to evaluate 27 preschoolers’ ability to
differentially respond to emergencies and dial
911 when required. During the role-play assess-
ment, participants were shown videotaped scenes.
For each scene, the participant was told to pre-

tend they were at home and then asked if the situ-
ation required them to call someone and why.
The participant was then asked to act out the
response they described.

Designing Safety Instruction

After deficits in a learner’s safety repertoire has
been identified, it is necessary to select target
safety responses, instructional settings, and
instructional materials.

Expert Consultation Expert consultation can
be an integral tool when designing safety
instruction (Jones et al., 1981; Katz & Singh,
1986). Experts such as firefighters, police offi-
cers, and physicians can provide useful infor-
mation on how a certain safety response will
keep a learner out of danger. Because safety rec-
ommendations may change over time as further
research is conducted, recommendations should
not be taken directly from the published litera-
ture without verifying their current accuracy
from experts. Researchers and practitioners are
encouraged to collaborate with local agencies
and consult official websites such as the Centers
for Disease Control and Prevention, the
American Medical Association, and the National
Fire Protection Association for up-to-date infor-
mation that can assist in the selection of the
most effective safety recommendations. One
example of changes in safety recommendations
is exemplified by a study that taught participants
to extinguish cooking fires (Mechling et al.,
2009). One of the extinguishing materials used
in the study was flour. Although flour was a rec-
ommended extinguishing method at the time of
publication, the National Fire Protection
Associations has since recommended against
the use of flour to extinguish cooking fires, as
flour is flammable and particles suspended in
the air may catch fire and can cause an explo-
sion (Ahrens, 2017). Therefore, it is imperative
to include qualified experts into the process of
designing  safe and  effective  safety
interventions.
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Selecting the Safety Response

General Safety Response Learners may come
across a variety of dangers: comply with a lure
from a stranger, play with an unattended lighter,
mistake a bottle of pills left out on the counter for
candy, or gain access to an unsupervised pool
area. With such a wide variety of possible situa-
tions, numerous studies have targeted a safety
response that is applicable to most dangerous
situations. In a systematic review of the litera-
ture, Giannakakos et al. (2020a) reported that
nearly half of the studies taught a general three
component safety response. The general safety
response comprises three components and is
appropriate to a wide range of potential dangers,
including abduction prevention, abuse preven-
tion, and dangerous object safety (e.g.,
Giannakakos et al., 2020b; Houvouras & Harvey,
2014; Johnson et al., 2005; Rossi et al., 2017;
Summers et al., 2011; Vanslow & Hanley, 2014).
First, the learner is taught to identify that a dan-
ger is present in their environment. As part of this
component intervention should include teaching
the learner to identify the names of any stimuli
that will be involved in safety training. For learn-
ers with appropriate skill sets, tact training (i.e.,
expressive identification; Sundberg et al., 2000)
and listener training (i.e., receptive identification;
Grow & LeBlanc, 2013) can be used to ensure
learners can identify dangers and other stimuli
associated with safety training.

Second, the learner is taught that after identi-
fying a danger they should immediately avoid
interaction with the danger. Depending on the
nature of the danger being addressed, avoidance
may be leaving the area or not entering an unsafe
one (e.g., unattended pool) or it may comprise
refraining from handling an item (e.g., lighter or
prescription medication). Any level of interaction
with a dangerous item could lead to injury or
death; therefore, learners should be taught that no
level of interaction with a dangerous item is
acceptable. For instance, a learner putting their
foot in an unattended pool may fall in, or a learner
who verifies if a firearm is real by picking it up
may accidentally discharge the weapon.

Finally, the learner must locate and notify a
responsible adult of the danger. This final compo-
nent is essential as it allows a caregiver to remove
the danger and establish a safe environment.

Specific Safety Responses The general safety
responses discussed above are applicable across
multiple dangers, but situation-specific safety
responses are sometimes required.

Several studies on fire prevention responses
have taught participants to exit their home or
school in response to a fire alarm (e.g., Bigelow
et al., 1993; Garcia et al., 2016; Jones et al.,
1981). The complexity of the exiting response
varies greatly across studies as is dictated by the
skill repertoire of the learners targeted for inter-
vention. Some studies have taught learners to
stop what they are doing and walk out the nearest
exit in response to a fire alarm (Bigelow et al.,
1993). Others have taught learners to exit their
homes via multiple routes and to make decisions
when pathways are blocked by fire or smoke
(Jones et al., 1984).

In the area of pedestrian safety learners are
taught safe street crossing behaviors. These
behaviors are similar across studies and include
stopping at the edge of the roadway, checking for
oncoming vehicles, and crossing when the way is
clear. Some studies have taught learners to cross
only simple one- or two-lane road ways (e.g.,
Steinborn & Knapp, 1982), while other have
taught learners to navigate more complex envi-
ronments such as four-way roadways with a cen-
ter island (e.g., Wright & Wolery, 2014).

While most of the abduction prevention litera-
ture has taught learners to engage in the general
safety response described above, one study is a
notable exception. Rodriquez and Jackson (2020)
taught learners a safe word response applicable to
abduction attempts by familiar adults. When
approached by a familiar adult, the learner was
required to ask for the safe word and provide an
appropriate response to the adult’s knowledge of
the word. If the adult said the safe word, the par-
ticipant would say “ok” and comply with the
adults’ request. If the adult did not know the safe
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work, the participant would say “no” and run
away (Dowshen, 2018).

Modifications for Individuals with
Developmental Disabilities Individuals with
developmental disabilities may have skill deficits
that necessitate modifications to safety responses
described above.

First, safety responses with vocal components
may present a barrier for learners with limited
vocal verbal behavior repertoires. Modifications
to common safety responses are required to
ensure the topography of the safety response is
appropriate to the vocal repertoire of the learner.
One example of this type of modification is dem-
onstrated in Taylor et al. (2004). The study taught
three teenagers with ASD who had limited vocal
repertoire to seek help when lost. As a complex
vocal request for help was not possible, the par-
ticipants were taught that if separated from a
caregiver, they should approach an adult, say
“excuse me” and produce a communication card.
The communication card contained the partici-
pant name, a statement that they were lost, and
instructions to call their parent or caregiver.
Although this study was conducted with teenag-
ers, the response topography is appropriate to
younger learners as well.

Second, some learners may not have the skills
necessary to respond differentially to safe and
unsafe stimuli and situations that share common
features. When an undeveloped discriminative
repertoire poses a barrier to safety-skills acquisi-
tion, stimulus prompts can be used to facilitate
differential responding (Maglieri et al., 2000).
For example, a learner could be taught that if a
certain sticker, such as the Mr. Yuk sticker
(Fergusson et al., 1982; i.e., green stickers embla-
zoned with a disgusted face and the national poi-
son control number) appears on an item, they
should not touch it and, when skill sets allow,
should report the item to a caregiver. Then stick-
ers are placed on all dangerous items or access
points (e.g., pool gate). Reinforcement in the
form of praise is provided for avoiding and
reporting stickered items left unattended in the
environment. The primary advantage of this dis-

crimination method is that it does not require the
learner to respond differentially based on physi-
cal features, which vary widely across different
types of dangers. The stimulus control exerted by
the stickers serves to control the safety response
and can be extended to novel dangers as needed.
In the context of generalization, the stickers may
be conceptualized as common stimuli (Stokes &
Baer, 1977). A response trained in their presence
is likely to generalize to untrained stimuli that are
labeled with that same sticker.

Selecting the Instructional Setting(s) Research
recommends teaching in the natural environment
to promote generalization and increase the likeli-
hood the safety response will occur when needed
(Miltenberger, 2008; Miltenberger et al., 2020).
For instance, Johnson et al. (2005) taught thirteen
4-and-5-year-olds to engage in an abduction pre-
vention response. Behavioral skills training ses-
sions occurred at each participant’s day-care
program, in a classroom, various hallways, and
outside on the playground. Following behavioral
skills training (BST), in situ assessments were
conducted on the playground, in the school build-
ing, and at each participant’s home. The results of
this study indicated that the inclusion of BST and
in situ training (IST) components was effective at
establishing the abduction prevention response
for all participants.

However, if teaching in the natural environ-
ment is not possible or not feasible, practitioners
should attempt to create an analog instructional
setting that contains stimuli common to the natu-
ral environment (i.e., program common stimuli;
Stokes & Baer, 1977). The inclusion of common
stimuli promotes generalization by pairing the
targeted safety response with stimuli which may
be present in the natural environment or may
share a sufficient number of stimulus features
(e.g., signs, store employee regalia, locations of
customer service markings) Several studies have
incorporated stimuli common to the natural envi-
ronment into controlled teaching settings. Page
et al. (1976) arranged a simulated street model
complete with houses, cars, trees, and people to
teach individuals with disabilities to discriminate
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safe conditions for crossing the street. Carlile
et al. (2018) taught participants in a public school
setting how to respond when lost in public
through simulated commercial stores using large
color photos of store interiors and instructors
dressed in employee uniforms. Jones et al. (1984)
taught four individuals with congenital blindness
to exit their school dormitories during a night-
time fire. The experimenters simulated the fea-
tures of an actual fire using a taped recording of
the school’s fire alarm, a recording of the sound
of flames, and a hair dryer to provide the sensa-
tion of nearby flames.

Selecting  Instructional = Materials When
selecting instructional materials, the practitioner
should ensure training exemplars are physically
representative of actual dangers the learner might
encounter. One method that has been used to
identify representational stimuli is a psychomet-
ric sort (Giannakakos et al., 2020b; Lee et al.,
2019, Rosch, 1975), in which the instructor iden-
tifies a pool of exemplars of a danger and has rel-
evant stakeholders (e.g., caregivers, individuals
in the local community) order the exemplars
from most representative to least representative
by assigning each exemplar a number from one
(most representative) to 10 (least representative).
An average score is calculated for each exemplar
and these averages can be used to establish a rep-
resentation gradient from which exemplars can
be chosen. An example of a representation gradi-
ent is displayed in Fig. 42.1. A psychometric sort
could also be used to select non-dangerous exem-
plars. Non-dangerous exemplars could be
selected based on having non-relevant shared
characteristics with the dangerous exemplars,
then a psychometric sort could be conducted to
establish a gradient of most representative to the
least representative exemplars (i.e., boundary
stimuli).

For ethical and safety purposes, actual danger-
ous materials are never used in safety instruction
unless they have been rendered inoperable (e.g.,
lighters emptied of fluid and refilled with water,
firearm with cemented barrel). The literature pro-
vides several innovative methods for the creation

of realistic instructional materials, including
lighters (e.g., Houvouras & Harvey, 2014; Rossi
et al., 2017), firearms (Jostad et al., 2008; Lee
et al., 2019), medications (Dancho et al., 2008;
Giannakakos et al., 2020b), and cleaning prod-
ucts (Rossi et al., 2017; Summers et al., 2011).
There are several ways to simulate dangerous
items. Table 42.2 provides suggestions for safe
alternatives for use in research and instruction.

Safety Response Interventions
Antecedent Interventions

Antecedent interventions as they pertain to safety
are focused on manipulating a dangerous envi-
ronment to eliminate or reduce learner exposure
to danger. The section on assessment discussed
using the HAPI-R and publicly available check-
lists to assess the home environment and identify
potential dangers. This section describes how to
use the results of these checklists might be used
provide instruction on preventative safety mea-
sures to caregivers.

The results of the HAPI-R provide informa-
tion on the locations and number of hazards in
the home and are used to identify specific train-
ing targets for caregivers (Barone et al., 1986).
For example, Metchikian et al. (1999) used the
HAPI-R to assess the homes of three families
referred from their county’s child protective ser-
vices. The HAPI-R was used to identify the pres-
ence of hazards in at least four rooms including
the living room, kitchen, bathroom, and the
child’s bedroom. The rooms were target for treat-
ment based on the number of hazards recorded
during baseline, whereas the room with the high-
est number of hazards was targeted first. During
training, the instructor informed the caregivers of
the types of hazards that could posed a threat and
provided three suggestions on how to eliminate
such hazards, such as, placing it out of reach,
locking it up, or fastening drawers with child
locks. Then the instructor asked the parents to
identify other hazards and demonstrate how they
could be made inaccessible. Positive and correc-
tive feedback were delivered and parents were
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Note: Unpublished data from Giannakakos, A. R., Vladescu, J. C., Reeve, K. F., Kisamore, A.
N., Fienup, D. M., & Carrow, J. (2020b). Using behavioral skills training and equivalence-based
instruction to teach children safe responding to dangerous stimuli: A proof of

concept. Psychological Record. Advanced online publication. https://doi.org/10.1007/s40732-

020-00380-8

Fig.42.1 Example of psychometric sort of prescription medications. (Note: Unpublished data from Giannakakos et al.

(2020b)

asked to make the target room safe before the
next session. The intervention was successful at
training parents to reduce the number of hazards
in all target rooms.

After completing the elopement checklist like
the one described intervention might focus on
training caregivers putting missing preventative

measures in place. Here we describe some useful
prevention strategies that can be targeted for
intervention. First, installation of secondary locks
should be considered if a learner is able to inde-
pendently exit their home (e.g., unlock doors,
reach door handles). Secondary locks are installed
out of the learner’s reach or require a key to
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Table 42.2 Recommendations for simulations of dan-
gerous objects

Table 42.2 (continued)

Dangerous
object

Safe preparations

Average cost

Firearm

Movie prop replicas
can be obtained from
online movie prop
warehouse

$100-$200
per replica

Real firearm disabled
by pouring cement
down the barrel

Sometimes
available
through
police
departments

Lighter

Empty one time use
lighter of fluid, refilled
with water, and
remove flint. Lighting
mechanism should be
tested to ensure it no
longer produces a
flame

$2-$4 per
lighter

Reusable lighters can
be purchased online
and filled with water.
Flint should be
removed

$15-$30 per
lighter

Prescription
medications

Pharmacies may
donate empty |
prescription bottles.
Simulated prescription
labels can be printed
online. Lids should be
sealed with super glue

Free

Empty prescription
bottles can be obtained
from online sellers.
Simulated prescription
labels can be printed
online. Lids should be
sealed with super glue

$0.20-$0.50
per bottle

Cleaning
chemicals

Bottles can be
obtained online and
filled with water. Food
coloring can be used
to replicate color as
needed. Lids and
spouts should be
rendered inoperable
by sealing them with
glue

$1.50-$30
per bottle

(continued)

which the learner does not have access. Second,
contact sensors on exterior doorways can act as
an alert if a door is opened unexpectedly. A con-
tact sensor is a small two-piece device that
attaches to the door and door frame. When a door

Dangerous

object Safe preparations Average cost
Broken Breakaway glass also | $20-$50 per
objects known as sugar glass, | item

is a transparent form
of sugar. It is available
from theater
production companies.
It breaks similar to
glass, and although it
can still cause a cut is
generally less
dangerous

is opened, the contact between the sensors is bro-
ken and an alarm is triggered.

Direct Intervention Procedures

Behavioral Skills Training A recent review of
the literature found that the majority of studies
used behavioral skills training (BST) in isolation
or in combination with other methods to teach a
wide range of safety responses (Giannakakos
et al., 2020a). BST is a treatment package com-
prising instructions, modeling, role-play, and
feedback. In the context of safety training, the
instructor first provides the learner with informa-
tion on the nature of the danger and the safety
response. The type and complexity of this infor-
mation are appropriate to the learner’s age and
skill level can be written, vocal, or both. Next, the
safety behaviors are modeled. The model is pre-
sented so that the learner can observe every com-
ponent of the response. Then the instructor gives
the learner the opportunity to practice the
response and provides feedback, both positive
and corrective on their performance. The cycle of
modeling, role-play, and feedback is repeated
until the learner completes the target behavior
correctly and independently. The termination cri-
teria for BST vary across studies. One common-
ality is the requirement that learners emit all steps
of the target safety responses independently and
without error; however, the number of times a
learner emits the response before BST is consid-
ered complete varies. Some studies required only
one instance of criterion responding (e.g.,
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Ledbetter-Cho et al., 2016) and others required as
many as five instances (e.g., Carrow et al., 2020;
Sanchez & Miltenberger, 2015).

One example of how BST may be used to
teach an appropriate safety response is exempli-
fied by Summers et al. (2011) who used BST to
teach six young children with ASD how to
respond to the ringing of the doorbell in their
home. First, the instructor provided the partici-
pant with a clear rule, “when the doorbell rings,
do not open the door, you need to go tell mom.”
Next, the instructor gave the participant the
opportunity to engage in the safety response. The
instructor observed the participant as they com-
pleted the response and provided praise contin-
gent on a correct response. If the participant did
not engage in the safety response a series of par-
tial physical prompts were provided to complete
the response and another opportunity to engage
in the response was presented. Rehearsal and
feedback were repeated until the participant inde-
pendently engaged in the safety response for
three consecutive opportunities across three sep-
arate days.

Another example of how BST has been used
to teach safety responses is a study conducted by
Vladescu et al. (2020) who used BST to teach 31
new or expectant caregivers to arrange a safe
infant sleep environment. During BST, the
instruction and modeling portion was conducted
in a group format. The instructor reviewed an
educational brochure called Safe Sleep for
Babies (Consumer Product Survey Commission,
n.d.) with the participants and reviewed the
importance and rationale for arranging a safe
sleep environment. Next, the instructor modeled
the steps of setting up the safe sleep environ-
ment. Participants questions were answered
throughout this group training. Rehearsal and
feedback were conducted with participants indi-
viduals. The participant was given an opportu-
nity to arrange the sleep environment
independently. If the participant completed a
response correctly, they received behavior-spe-
cific praise. If the participant engaged in an error,
corrective feedback was immediately provided.
BST continued until the participant demonstrated

100% correct responding for two consecutive
role-play opportunities.

Variations on Behavioral Skills Training Seve-
ral effective variations of the standard BST for-
mat have been evaluated in the literature. One
variation of BST that can be useful in settings
with low trainer-to-client ratios, such as public
schools is to replace the in-person instruction and
modeling portion of the treatment with a video
model (e.g., Giannakakos et al., 2018; Gunby
et al., 2010). There are several important factors
to consider when using video modeling. Video
lengths vary within the literature, but research
supports that the video should be long enough to
demonstrate the skill (Karsten et al., 2015). Video
models can be shot from the point-of-view of the
person engaging in the behavior (i.e., first-person
perspective) or that of an observer (i.e., third-
person perspective). Studies comparing first-
person and third-person perspective suggest both
perspectives are equally effective as models for
target behaviors (Ayers & Langone, 2007).
Although video models can be time intensive to
create and require some technical knowledge
(e.g., using video editing software, using a device
with a sufficient camera quality), they have the
advantage of providing a standardized model and
set of instructions that can be used across multi-
ple learners (Karsten et al., 2015). For instance,
Giannakakos et al. (2018) taught three adults to
correctly install and use child passenger safety
restraints (CPSR; i.e., car seats). The instruction
and modeling portion of BST was provided via
video. During the first session of BST, partici-
pants watched a short video which provided
information on motor vehicle-related infant and
child mortality rates and the role correctly
installed and used CPSRs serve in reducing
deaths and injuries. Next, the participants were
brought out to a vehicle and given a tablet con-
taining the video model of correct installation
and use of the CPSR. Participants watched the
video and followed a checklist as they completed
the steps of the installation. Following comple-
tion of the installation they were provided with
behavior specific positive and corrective feed-
back on their performance. This was repeated
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until the participants installed the CPSR 100%
correct for three consecutive sessions.

A second variation of BST is computer-based
BST. Vanslow and Hanley (2014) evaluated com-
puterized BST and in-person IST to teach abduc-
tion prevention and responses to dangerous items.
Computer-based BST consisted of a computer
game approximately 20 min in length. In the first
part of the game a narrator described the dangers
and steps of the safety response. Video models of
children responding to the dangers were shown.
Then the participants completed a series of mini
games that required them to practice the order of
the steps of the safety response, discriminate safe
and unsafe objects, and act out the steps of the
response with a cardboard cutout that was placed
in the room. In study one computerized BST was
used to teach an abduction prevention response.
However, in a subsequent in situ assessments
only one participant demonstrated the entire
safety response. IST was added to establish the
abduction prevention response.

A third variation is parent implemented
BST. Parent implemented BST has the advan-
tage of reducing the need for a behavior analyst
to be present for sessions and may be an attrac-
tive option in remote areas or areas with few
behavior analysts. In a recent study, Novotny
et al. (2020) used a web-based manual to guide
parents through the steps of using BST to teach
their children to respond to the presence of an
unattended firearm. The website created for the
study provided parents with all the materials
needed to conduct BST, instructions and check-
lists on how to conduct each component, and
video models of the rehearsal and feedback
components of the safety response.
Experimenters conducted in situ assessments
before and after the parent training to measure
its effectiveness. Results indicated parent imple-
mented BST was effective for three of the six
child participants. For the other three partici-
pants experimenter implemented IST was
required before they mastered the safety
response. The findings of this study are prelimi-
nary support for parent implemented web-based
BST.

In Situ Training Giannakakos et al. (2020a)
reviewed the safety literature and found that in
almost half of the studies, BST alone was insuf-
ficient to establish the target safety response for
all learners. The subsequent inclusion of in situ
training (IST) was effective at increasing respond-
ing to mastery levels (Giannakakos et al., 2020a).
Once a safety response has been established it is
then necessary to ensure that response will occur
under the control of the danger rather than irrel-
evant aspects of the environmental arrangement
present during training. Including IST as a com-
ponent of safety instruction serves to assess and
facilitate the establishment of appropriate stimu-
lus control (e.g., Beck & Miltenberger, 2009;
Giannakakos et al., 2020b; Lee et al., 2019;
Miltenberger et al., 2005.) During IST, the practi-
tioner sets up a simulated situation in which the
learner will have an opportunity to demonstrate
the safety response. The learner is then intro-
duced to the situation while the instructor
observes covertly. If the learner completes a step
of the safety response incorrectly the instructor
interrupts the situation in a natural way and pro-
vides corrective feedback, models the correct
response, and has the learner practice.

Sanchez and Miltenberger (2015) taught four
young adults with intellectual disabilities the
general abduction prevention response described
earlier in the chapter using BST. Then partici-
pants were exposed to an IST condition. The par-
ticipants were placed in a simulated situation like
the one described above. If the participant failed
to engage in the abduction prevention response
the instructor interrupted the session and demon-
strated the correct behaviors. The participant was
then required to rehearse the behaviors until they
completed the response correctly. Training was
considered complete once the participant engaged
in the abduction prevention response indepen-
dently and correctly during an IST probe.

Virtual Reality Virtual reality is an intervention
tool that has been garnering increased attention in
the safety literature recently. Virtual reality tech-
nology is used to create a realistic simulated
learning in which the learner can practice the
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target safety skills. Virtual reality technology has
been incorporated into safety instruction to teach
fire safety (Cakiroglu & Gokoglu, 2019; Padgett
et al., 2006) and safe street crossing (e.g., Josman
et al., 2008; McComas et al., 2002). One consid-
eration when seeking to use virtual reality as a
training mode is to ensure that sufficient hard-
ware is available to run the simulations. As with
any relatively new technology, the advancements
in this area are constant and become more afford-
able over time. A recommendation is therefore
made to thoroughly research the hardware capa-
bility needed to run the targeted simulations and
determine if the investment is financially reason-
able. Another consideration is that some VR
immersive simulations carry the risk that some
individuals might experience simulator sickness.
In a study evaluating VR software to teach pedes-
trian safety 11% of participants dropped out due
to simulator sickness. A final consideration for
using virtual reality is that simulations may not
be available for all intended safety responses and
finding qualified programmers may be
challenging.

Cakiroglu and Gokoglu (2019) used VR-based
BST to teach 10 adolescents fire safety responses.
Participants were taught a variation of the general
safety response, if they see a fire they should not
interact with it, get away, and tell an adult. During
VR training participants wore a virtual reality
headset that created a 360 view of a simulated
home. The instruction, modeling, rehearsal, and
feedback components of BST were provided
using avatars in the VR environment. Three par-
ticipants mastered the safety response following
VR BST, for the other seven participants one to
four subsequent IST sessions were required to
reach mastery. As we discussed earlier in the
chapter, research recommends teaching in the
natural environment whenever possible; how-
ever, it may not always be possible to do so.
Virtual reality technology may provide an alter-
native method in which a realistic instructional
setting can be simulated. The simulated environ-
mental stimuli created would have the potential
to produce strong stimulus control over the safety

response and increase the likelihood of general-
ization to the natural environment.

Important Intervention Elements

Establishing a Mastery Criterion Mastery cri-
terion is an important consideration when teach-
ing safety responses. In all cases a safety response
should be taught to a mastery criterion of 100%
or all components completed correctly. Incorrect
completion of even a single step of a safety
response could result injury or death.

Discrimination Training Just as it is important
to establish an appropriate safety response, it is
equally important that learners be taught the con-
ditions under which the safety response is not
required (Lee et al., 2019; Giannakakos et al.,
2020b). Research suggests that safety instruction
without discrimination training may lead to over-
generalization of the safety response (Ledbetter-
Cho et al., 2019). We therefore recommend that
discrimination training be incorporated into all
safety instruction. In the context of safety train-
ing an individual is taught to emit one response in
the presence of a dangerous stimulus and an
alternative response in similar situations that do
not contain the dangerous component.

Procedures used by Giannakakos et al. (2020b)
provide an illustrative example. Two typically
developing preschoolers were taught to engage in
a safety response when they encountered a vari-
ety of dangerous items (i.e., firearm, medications,
lighters). Discriminated responding was obtained
by also teaching the participants to stay and play
when physically similar non-dangerous items
(i.e., hair dryer, containers, flash drives) were
present in the same environment.

Rossi et al. (2017) also evaluated responding
in the presence and absence of the dangerous
items in their study to demonstrate appropriate
stimulus control. Rossi et al. taught three 5- and
6-year-olds diagnosed with ASD to engage in the
general safety response in the presence of an
unattended firearm, lighter, or cleaning product
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and to continue to play if those items were absent
in the environment.

Ledbetter-Cho et al. (2019) also used discrim-
ination training to establish correct stimulus con-
trol over a safety response. The instructors used
BST to teach four learners with ASD to engage in
an abduction prevention response following lures
from strangers. All participants acquired the
abduction prevention response, but when an
overgeneralization probe was conducted in which
participants were approached by a police officer
all participant engaged in some portion of the
safety response. Discrimination training was pro-
vided in the form of BST and participants were
taught to differentially respond to civilian strang-
ers and police officers, and to go with the police
officer if asked. Following discrimination train-
ing participants successfully engaged in differen-
tiated responding.

Instructional Context The conditions under
which a learner encounters a danger may be
multifaceted. Most of the studies that have
established a safety response in the presence of
dangerous stimuli such as poisons, firearms, and
fire-starting devices have used only one instruc-
tional context. The instructional context typi-
cally is a simplistic one, a learner is left in, or
told to go to a room that is baited with a danger-
ous stimulus. Although this is a realistic context
a learner may come across a dangerous stimulus
in other more complex situations. For example,
a learner may see prescription medications left
on a table after viewing their parent consume
them. A learner may be enticed to touch a fire-
arm by a friend or sibling or a learner who sees
birthday candles left out and knows the location
of matches may attempt to access them. One
study to date has evaluated procedures for teach-
ing a response to a dangerous item under more
varied contexts. Lee et al. (2019) evaluated the
extent to which a safety response taught in the
presence of a firearm under one context would
generalize to a representative sample of addi-
tional contexts. BST and IST with discrimina-
tion training were used to teach participants to
engage in the three-step safety response in the
presence of an unattended firearm or to stay and

play in the presence of a hair dryer. Participants
were taught that in the context of finding a fire-
arm placed on a piece of furniture among their
toys they should engage in the three-step
response—don’t touch, leave the area, and tell
an adult. Generalization was then assessed to
four other contexts. In general, the contexts var-
ied by who was present in the setting, the place-
ment of the gun, and in what way it was left
unattended. More specifically, these contexts
included, the participant’s parent being present
in the room, the firearm placed on a piece of fur-
niture, the experimenter asking the participant
to retrieve an item from a location where the
firearm is placed, a firearm left unattended after
a parent finishes interacting with it in view of
the participant, and a peer or sibling holding the
firearm and attempting to induce the participant
to play with it. Following BST and IST in the
first context all participants demonstrated gen-
eralization of the safety response to the remain-
ing untrained contexts. The results of this study
provide preliminary evidence that BST and IST
may be effective in establishing a safety
response with generality to a variety of related
contexts. Additional replications of Lee et al.’s
(2019) procedures are needed to establish the
generality of this outcome.

Modified Reinforcement Contingencies It is
sometimes necessary to modify the reinforce-
ment contingencies surrounding the safety
response (Hanratty et al., 2016; Miltenberger
et al., 2004). If the natural reinforcing contin-
gency for the safety response (i.e., caregiver
praise) is not sufficient to establish and maintain
responding additional reinforcement contingen-
cies may be required. In their study evaluating
the effects of BST and IST on teaching a firearm
safety response to 5 preschool children, Hanratty
et al. (2016) found that following BST and IST
participants failed to acquire the safety response.
To address this issue the experimenter added both
a positive and negative reinforcement contin-
gency to the IST procedure. If during an IST ses-
sion the participant did not engage in the correct
response within one minute or if they touched the
firearm the experimenter interrupted the session,
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reviewed the safety response and had the partici-
pant practice the skills for 10 min instead of
attending their class playtime. If the participant
correctly engaged in the safety response during
the IST session, they were given the option to go
outside and play or complete an activity of their
choice. These modifications were effective in
increasing correct responding for four of the five
participants.

Generalization and Maintenance Establishing
a safety response is only a fraction of comprehen-
sive safety instruction. It is unknown when, if
ever, a learner will need to demonstrate a safety
response. Therefore, it is imperative that estab-
lished responses generalize to novel stimulus
conditions and maintain over time (Miltenberger,
2008). Careful consideration should be given to
programming for generalization and mainte-
nance. This section breaks down the procedures
described above and identifies those elements
that promote generalization and long-term
maintenance.

First, several of the studies discussed used
realistic simulations of dangerous stimuli during
training. This procedural element serves to estab-
lish a common stimulus (dangerous item) that is
shared by both the training setting and any future
dangerous situation. Subsequently, the common
stimulus serves to control the safety response
regardless of how other stimulus conditions
might vary. If appropriate stimulus control of the
response is established during training it will
increase the likelihood the learner will engage in
the safety response if they encounter that danger-
ous stimulus.

Second, because we cannot predict the exact
stimulus conditions surrounding a dangerous sit-
uation, the practitioner should incorporate multi-
ple exemplar training into their safety instruction
(e.g., Lee et al., 2019; Rossi et al., 2017).
Depending on the safety response being taught
this may include multiple exemplars of danger-
ous stimuli, discrimination stimuli, or teaching
the response in a variety of different scenarios.
For example, a learner being taught not to touch
fire starting devices might be exposed to multiple

exemplars of fire-starting devices (e.g., matches,
butane lighter, Bic lighter) and variations in
appearance for each one (e.g., different colors
and sizes). If designing an intervention to teach a
learner not to approach an unattended pool, mul-
tiple scenarios could be used such as, being out-
side when the pool gate is left open, or a sibling
suggests jumping in the pool when caregivers are
inside. Including varied materials and scenarios
in training increases the likelihood that general-
ization of the response will occur to similar
untrained conditions and therefore be more likely
to maintain over time.

The unpredictable nature of dangerous situ-
ations makes it imperative that behavior ana-
lysts conduct regular maintenance checks.
Whenever possible maintenance probes should
be conducted wusing an IST format
(Miltenberger, 2008). Regular assessments to
evaluate in the target safety response are still
present in a learner’s repertoire can in them-
selves be a type of preventative measure as
they allow parents and practitioners to identify
if a response needs to be retrained. Few studies
in the safety literature have evaluated the long-
term maintenance of the responses they estab-
lished (Giannakakos et al., 2020a). It is
essential therefore that established responses
maintain long term. There is a need in the field
of behavior analysis for follow-up studies that
evaluate if safety responses have maintained at
mastery levels. It is concerning that it remains
largely unknown how safety responses estab-
lished using behavior-analytic methodology
maintain over time.

Giannakakos et al. (2020b) evaluated the
effectiveness of a treatment package consisting
of BST, IST, and equivalence-based instruction
(EBI) at establishing a concept of danger that
was not limited by the physical features of the
dangerous stimuli and a collateral safety
response. The authors first determined their
exemplars of dangerous stimuli through a psy-
chometric sort. Ten individuals were asked to
sort 10 pictures each of handguns, medication,
and lighters. The results of the psychometric
sort generated a gradient of stimuli for each
dangerous item. The most representative and
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least representative exemplars were used during
training, while the exemplar with the median
score in each gradient was reserved for general-
ization. Non-dangerous items were then
selected for use in discrimination training based
on shared physical features with the non-
dangerous items (i.e., hair dryers, flash drives,
and containers filled with small objects or lig-
uid). BST and IST were used to teach partici-
pants a safety response—don’t touch, leave the
area, tell an adult—in the presence of one type
of dangerous stimulus, and to stay and play in
the presence of the corresponding non-danger-
ous stimulus. Then participants were exposed
to EBI to establish classes of dangerous (i.e.,
handguns, lighters, and medications) and non-
dangerous (i.e., hair dryers, flash drives, and
containers) stimuli. After participants demon-
strated acquisition of the classes, their response
in the presence of the two remaining types of
dangerous and non-dangerous stimuli was
probed. Both participants demonstrated trans-
fer of the safety response taught during BST to
untrained types of dangers and novel exemplars
following EBI and engaged in discriminated
responding in the presence of the related non-
dangerous stimuli. Several aspects of this study
provide examples of generalization strategies.
First, generalization of the safety and play
responses to untrained exemplars was likely
facilitated by the responses having been trained
in the presence of the most and least representa-
tive exemplars during BST and IST. The most
and least representative exemplars of each stim-
ulus served as boundary stimuli for each of
their respective classes, making generalization
to examples with physical characteristics
between these boundaries highly likely. Second,
the authors demonstrated that EBI could be
used to establish classes of stimuli that were
related to each other not by their physical char-
acteristics, but by a conceptual property (i.e.,
dangerous of non-dangerous). The inclusion of
the dangerous and non-dangerous stimuli used
during BST and IST in the class formation dur-
ing EBI facilitated transfer of the safety and
play responses to the untrained stimuli without
the need for BST and IST.

Future Directions

There are several areas of the safety literature that
could be strengthened. One such area is environ-
mental assessment. The HAPI-R assessment dis-
cussed in this chapter is a useful tool but does not
cover all the areas that might need to be evalu-
ated. To date no assessment of environmental
manipulations related to safety exists that reflects
the unique needs of individuals with develop-
mental disabilities. Environmental assessment
plays an important role in subsequent antecedent
interventions targeting creating a safe environ-
ment. Researchers should consider developing
and evaluating assessments that could assist prac-
titioners in identifying safety response deficits.

A second area for future research is discrimi-
nation training. Several studies have found that
safety training is enhanced by the inclusion of
discrimination training. Ledbetter-Cho et al.
(2019) demonstrated the risk for overgeneraliza-
tion that occurs when a safety response is not
established under appropriate stimulus control.
Future studies should seek to incorporate dis-
crimination training into different areas of safety
instruction. For instance, the area of emergency
responses seems a prime candidate for teaching
discriminated responses. Information provided
by Arizona State University Center for Problem-
Oriented Policing (Sampson, 2004) suggests that
in some United States counties close to 50% of
monthly calls are non-emergencies. These find-
ings suggest a vast majority of people fail to dis-
criminate the conditions under which they should
not call emergency services. Discrimination
training could be employed to teach learners at a
young age to respond differentially to emergency
and serious, but non-emergency situations.

A final area of safety instruction that has
received limited attention within the behavioral
literature is water safety, particularly regarding
preventative methods and responses that could
help a learner should they begin to drown.
Researchers and practitioners should look to the
prominent water-safety courses by organizations
such as the American Red Cross and seek expert
consultation from credentialed Water-Safety
Instructors (https://www.redcross.org/take-a-
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class/swimming/water-safety) when designing
safety responses around water safety. A general
safety repertoire for water-safety instruction
should minimally address treading water, identi-
fying life guards, walking while on the pool deck,
identifying prominent pool signs (e.g., no diving)
as well as gauging the depth of water by referenc-
ing the numbers marked around the pool deck.
Other behaviors which may help a learner in a
pool setting may also include recognizing the
signs of active drowning so that they can alert a
lifeguard or adult if they witness an individual in
distress

Chapter Summary: Key Points

* Education-based instruction is insufficient to
establish safety behaviors due to the lack of an
active learning component. To effectively
establish a safety response instruction must
include a rehearsal and feedback component.

e The first step in comprehensive safety instruc-
tion is to use identify potential dangers in a
learner’s environment and deficits in safety
responses. Subsequent instruction should be
comprised of both antecedent and direct inter-
vention procedures.

e Expert consultation is an important compo-
nent of safety research and instruction.
Researchers and practitioners should collabo-
rate with local agencies and consult official
websites such as the Centers for Disease
Control and Prevention, the American Medical
Association, and the National Fire Protection
Association for up-to-date information during
the intervention planning process.

e BST in isolation and in combination with IST
are the most evidence-based methods for
establishing safety responses.

e All learners regardless of skill level should
have a repertoire of safety responses. Research
has identified procedures that are effective for
both neurotypical learners and learners with
developmental disabilities.

e Programming for generalization of the safety
response to the natural environment should be

incorporated into safety instruction. Evidence-
based methods of programming for general-
ization may include programming common
stimuli, multiple exemplar training, and dis-
crimination training.

e The most important area for future research in
behavior analytic safety instruction is response
maintenance. It is unknown when, if ever, a
learner will need to demonstrate a safety
response. Therefore, it is imperative that
established responses maintain over time.
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