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ABSTRACT
This study examined the effectiveness of function-based interventions applied within a
school for the deaf. The participants were elementary-aged males diagnosed as deaf or
hard of hearing (D/HH) who exhibited chronic off-task behaviors throughout the school
day. This study was conducted across two phases: (a) a descriptive functional behavior
assessment (FBA) was conducted for each participant and (b) individualized functionbased interventions were developed based on the results of the FBAs followed by the
implementation of the interventions in each classroom using a single-subject, ABAB
reversal design. The function-based interventions significantly improved each
participant’s on-task behavior in his classroom environment. Furthermore, social validity
ratings by each teacher revealed that the interventions were effective, easy to implement,
and appropriate for each participant. Implications for application of the procedures used
in this study with the D/HH population, limitations, and directions for future research are
discussed.
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CHAPTER 1
INTRODUCTION
In 1997, the Individuals with Disabilities Education Act (IDEA) mandated states
to use functional behavioral assessment (FBA) and positive behavior supports to address
problem behaviors of students served by an individual education plan (IEP) within the
public school system (Gresham, Watson, & Skinner, 2001). The reauthorization of IDEA
in 2004 upheld these mandates with added requirements for schools to provide properly
trained professionals to conduct FBAs and develop appropriate behavioral interventions,
and provide professional development training and technical assistance to school staff on
an as-needed basis (von Ravensberg & Tobin, 2008).
Function-based behavioral assessment has not only been identified as effective for
students exhibiting severely problematic behaviors, but also for those whose behaviors do
not warrant suspension or referral to special education. This method of behavioral
prevention has also been shown to reduce early aggressive and disruptive behavior and to
be more effective when used before problem behaviors become well established (Scott,
Anderson, & Spaulding, 2008; Scott, Liaupsin, Nelson, & McIntyer, 2005). The intent of
function-based assessment focuses on the identification of problem behaviors and the
antecedents and consequential variables that signal and/or maintain the behaviors within
the classroom. Subsequently, when a functional behavior assessment is conducted, a
support plan is designed to eliminate the triggers of negative behavior, teach replacement
behaviors that meet the same behavioral function, and deliver consequences that maintain
the appropriate behaviors taught as a result of the plan (Ingram, Lewis-Palmer, & Sugai,
2005).
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Within the general education setting, function-based assessment has been
effectively used to address and reduce problem behaviors and increase desired behavioral
outcomes. Lane and colleagues (2007) demonstrated the effectiveness of function-based
assessment with students who exhibited various behaviors ranging from internalizing to
antisocial behaviors across both elementary and middle school levels. Still, others have
demonstrated the effectiveness of FBAs with general education students who have or are
at-risk for emotional or behavioral disorders (Hagan-Burke, Burke, & Sugai, 2007; Lane,
Weisenbach, Little, Phillips, & Wehby, 2006). The FBA process also has been used
effectively with students with ADHD (Ervin, DuPaul, Kern, & Friman, 1998; Sasso et al.,
2006; Stahr, Cushing, Lane, & Fox, 2006), learning disabilities (Burke, Hagan-Burke, &
Sugai, 2003), intellectual disabilities (Frea & Hughes, 1997; Sasso et al., 1992), and
autism (Mueller, Wilczynski, Moore, Fusilier, & Trahant, 2001; O’Neill & SweetlandBaker, 2001). Function-based approaches have also been effective in decreasing problem
behaviors and increasing academic engagement for English language learners (Preciado,
Horner, & Baker, 2009). It is apparent that the effectiveness of function-based assessment
and intervention is far-reaching with the potential to address the needs of a variety of
students with and without multiple disabilities. However, one group of students with
which function-based assessment has not been explored is the deaf and hard of hearing
(D/HH) population.
Minimal research has been conducted to date to address the needs of teachers of
the deaf facing diverse classroom populations. One researcher set out to address the
challenging behavior of D/HH students at a systems level by examining the use of
statewide positive behavior interventions and supports within programs for students who
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are deaf and hard of hearing (Sinnott, 2009). Other researchers have evaluated the
efficacy of meeting the needs of D/HH students with additional disabilities by providing
training at the teacher level (Bruce, DiNatale, & Ford, 2008). A portion of this research
involved training the teachers of the deaf in basic behavior “troubleshooting,” conducting
functional behavioral analysis, and implementing positive behavior support plans (Bruce,
DiNatale, & Ford, 2008). A single case study has been published evaluating the use of
applied behavior analysis to change the socially inappropriate behavior of a young boy
who was deaf and had pervasive developmental disorder (Easterbrooks & Handley,
2005). Finally, a multiple baseline design was used across three self-contained
classrooms at a school for the deaf to determine if there was a functional relationship
between physical modifications to a classroom and student academic engagement and
disruptive behavior (Guardino & Antia, 2012). Although the unit of analysis was the
classroom, the researchers demonstrated a functional relationship between the variables
with an inverse relationship between disruptive behavior and academic engagement
(Guardino & Antia, 2012). The findings of these researchers were promising in that the
incidences of the target behavior were dramatically reduced; however, additional research
is needed to determine effective approaches to behavior management for students who
are deaf and hard of hearing. Moreover, information is needed to determine the
effectiveness of function-based assessment and intervention with D/HH students.
Statement of the Problem
According to data collected by the Gallaudet Research Institute, approximately
40% of deaf and hard of hearing students nationwide have additional disabilities (2011).
Approximately 30% of this national sample has additional disabilities that may result in
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behavioral difficulties including developmental delay, attention deficit hyperactivity
disorder, traumatic brain injury, intellectual disability, emotional disturbance, autism, and
other conditions (Gallaudet Research Institute [GRI], 2011). One primary shortcoming of
teacher preparation programs in the field of deaf education is a lack of preparation for
these teachers to develop competencies in working with students who are deaf and have
additional disabilities (Luckner & Carter, 2001). Although teachers of the deaf are highly
trained experts on the impact of hearing loss on a child’s development, including
language development and acquisition, they are vastly underprepared in their knowledge
of the modifications needed to work with students who have additional disabilities,
including those which result in behavioral difficulties. Teachers of the deaf are ill
prepared to serve the needs of these students in large part because they lack the training
and knowledge needed to understand the implications and the impact of dual diagnoses,
but also because they lack the research-based strategies to support the diverse needs of
these students (Bruce, DiNatale, & Ford, 2008).
This study examined the effectiveness of a function-based intervention designed
to address the results of functional behavior assessment interviews and observations for
three students diagnosed as deaf or hard of hearing who displayed chornic off-task
behaviors at a school for the deaf in the southwestern United States. The specific
question addressed is:
1. For students diagnosed as deaf or hard of hearing, will a function-based
intervention result in improvement to the replacement behavior?
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CHAPTER 2
LITERATURE REVIEW
Functional Behavior Assessment
Children who exhibit chronic aberrant behavior are impacted both socially and
academically (Crick, Casas, & Mosher, 1997). This may also negatively impact their
peers when teachers must spend instructional time to address these problem behaviors
(Montague, Enders, & Castro, 2005). Historically, school personnel have not been
supportive of students who exhibit problem behaviors, frequently electing to punish
students rather than remediate and teach appropriate behaviors (Moore-Partin, Robertson,
Maggin, Oliver, & Wehby, 2010). Further, when non-punitive practices were employed,
interventions did not employ function-based techniques. Such non-function based
techniques rarely decreased the occurrence of problem behaviors in the classroom
environment (Conroy & Clark, 1999; Hanley, Iwata, & McCord, 2003; Mace, 1994).
It was Skinner who began the work that would lead researchers and school
personnel to a solution for minimizing negative behaviors in the classroom while
increasing positive behaviors. Skinner (1953) felt it was important to consider events as
they co-occur in a particular order. This would then allow educators and clinicians to
both predict and control future behavior by manipulating variables (i.e., antecedents and
consequences) to decrease inappropriate behaviors by increasing reinforcement for
appropriate behaviors. Carr (1977) took this idea one step further to present hypothesized
functions of behavior that could be experimentally assessed and identified. Identification
of function, in turn, could be used to develop successful interventions that focus on
functional reinforcement of appropriate behaviors. Iwata and colleagues (1982) then
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developed a methodology that allowed experimental conditions to be orchestrated to
assess four possible functions of behavior (i.e., access to social attention, escape from
demands, access to tangibles, and access to sensory stimulation).
Functional behavior assessment (FBA), considered a best practice approach to
addressing undesirable behavior, has been significantly researched and shown to be an
effective method of assessing behavior (Day, Horner, & O’Neill, 1994; Iwata &
Worsdell, 2005; Repp, Felce, & Barton, 1988; Sturmey, Carlsen, Crisp, & Newton,
1988). This assessment process examines environmental stimuli surrounding problem
behaviors in order to determine the function of the behavior, or in other words, what
helps maintain the behavior (Horner, 1994; Lane, Gresham, & O’Shaughnessy, 2002).
This involves both direct and indirect methods of assessment as well as experimental
analysis. Indirect methods include interviews, review of records, checklists, and rating
scales. Information about identification of the target behavior, antecedent events,
function of behavior, and potential replacement behaviors can be obtained through
indirect measures.
Direct measures include direct observation of the behavior in the setting in which
it occurs most often. The antecedent-behavior-consequence (ABC) method is a direct
method that can lead to identifying a likely function of behavior. In this method,
behavior can be observed and recorded to include antecedents preceding the behavior as
well as the consequences maintaining the behavior (Iwata & Worsdell, 2005).
Experimental analysis occurs when conditions are manipulated surrounding the observed
behavior to experimentally identify the specific function of behavior (Gresham, Watson,
& Skinner, 2001). Functions identified through functional behavior assessment include
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positive and negative reinforcement (Umbreit, Ferro, Liaupsin, & Lane, 2007). Positive
reinforcement can include gaining attention, tangible items or activities, or sensory
consequences. Negative reinforcement includes escape from peer or adult attention,
tangibles and/or activities, or aversive sensory consequences.
Due to ample research that has shown that interventions based on FBAs are
successful in decreasing problem behaviors, schools are legally required to conduct a
functional behavior assessment for individuals with disabilities who are suspended for
more than 10 days due to problem behaviors exhibited in the school setting. From the
FBA, a behavior plan must be developed and included in the active individual education
plan for that student (Quinn et al., 2001; Stichter, Shellady, Sealander, & Eigenberger,
2000; Weber, Killu, Derby, & Barretto, 2005; Quinn et al., 2001).
Functional behavior assessment has been continuously used by school districts
due to mandates set forth by IDEA and reforms such as Positive Behavioral Interventions
and Supports (PBIS) for students with varying disabilities (Alter, Conroy, Mancil, &
Haydon, 2008; Conroy & Clark, 1999). Within the PBIS model, more emphasis is put on
reinforcing interactions with students rather than punitive interactions. This approach is
consistent with research that has shown that positive reinforcement is more likely than
punishment to increase students’ social and academic outcomes (Reinke, Herman, &
Stormont, 2013).
Upon appropriate identification of the function, interventions that address the
function and meet the unique needs of the individual can be implemented to decrease
undesirable behaviors and increase the likelihood of positive behaviors (Lane, Gresham,
& O’Shaughnessy, 2002; Scott, Anderson, & Spaulding, 2008). Function-based
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interventions have been shown to effectively decrease problem behaviors and to maintain
over time (Ingram, Lewis-Palmer, & Sugai, 2005; Kamps, Wendland, & Culpepper,
2006; Peck, Sasso, & Stambaugh, 1998; Quinn et al., 2001; Umbreit, 1996). The Office
of Special Education Programs (OSEP) Center on Positive Behavior Interventions and
Supports advocates incorporating three categories of elements into each function-based
intervention to ensure maximum potential for change in behavior. These categories are
(a) adjustments to the environment, (b) teaching replacement behaviors, and (c) adjust
consequences to promote positive behaviors and discourage problem behaviors (Sugai et
al., 2000). It is important that function-based interventions are implemented as designed
to ensure the effectiveness of the treatment package. Therefore, treatment integrity (i.e.,
the extent to which an intervention is implemented as originally designed) of these
intervention plans should be assessed often. This can be done through direct observation,
consultant feedback, permanent products, or the use of intervention scripts (Lane, Bocian,
MacMillan, & Gresham, 2004).
Function-based Intervention Decision Model
One method frequently used to design effective function-based interventions is
the Function-Based Intervention Decision Model (Umbreit et al., 2007). After a
functional behavior assessment is conducted, two questions are posed related to the
student’s behavior and the classroom environment: (a) “Can the student perform the
replacement behavior?” and (b) Do the antecedent conditions represent effective
practices?” These questions lead to four possible outcomes. Each outcome identifies
which of the three intervention methods, individually or combined, is appropriate for a
given situation. If the student cannot perform the replacement behavior but the
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antecedent conditions represent effective practice, then Method 1: Teach the replacement
behavior is used. In this method, skills that provide an alternative to the problem
behavior are taught explicitly. This instruction improves deficits in the student’s
academic, adaptive, and social behavior that prevent effective functioning within the
environment. Instruction in communication, social skills, academic skills, or selfmanagement skills is included in this method.
If the student can perform the replacement behavior but the antecedent conditions
do not represent effective practice, then Method 2: Improve the environment is used. In
this method, ineffective practices in the environment are eliminated and positive
reinforcement is made readily available to the student. To improve the environment,
incentives, rules, and choice making may be executed. Routines and physical
organization of the environment may also be modified and effective teaching strategies
implemented.
Both Method 1 and Method 2 are applied if the answer to both questions regarding
the student and the environment are answered no. Finally, if the answer to both questions
is yes, then Method 3: Adjust the contingencies is used. In this method, contingencies
that previously maintained problem behaviors are provided for the replacement behavior.
Each of the three Methods for development includes three common elements to be
included in the intervention package: adjustment of antecedent conditions, provision of
appropriate reinforcement for replacement behaviors, and the withholding of
reinforcement for target behaviors (Umbreit et al., 2007).
The Function-based Intervention Decision Model has been used in over 30 studies
to improve the behavioral outcomes for children in preschool through high school (Cox,
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Griffin, Hall, Oakes, & Lane, 2011; Lane, Weisenbach, Phillips, & Wehby, 2007;
Nahgahgwon, Umbreit, Liaupsin, & Turton, 2010; Turton, Umbreit, Liaupsin, & Bartley,
2007; Wood, Ferro, Umbreit, & Liaupsin, 2011) diagnosed with a variety of disabilities
(Gann, Ferro, Umbreit, & Liaupsin, 2014; Stahr, Cushing, Lane, & Fox, 2006; Turton,
Umbreit, & Mathur, 2011; Whitford, Liaupsin, Umbreit, & Ferro, 2013). Stahr and
colleagues (2006) used the Decision Model to decrease problem behaviors for a student
with a disability. In this study, a fourth grade student with Attention Deficit Hyperactivity
Disorder (ADHD) and a language impairment was displaying disruptive behavior to gain
attention from those around him while also escaping difficult tasks. In this case, the
student could perform the replacement behavior (i.e., seeking assistance and staying ontask), but the classroom environment did not represent effective practices. When an
intervention was developed that adjusted the classroom conditions and reinforced
appropriate replacement behaviors while applying extinction procedures to the
undesirable target behaviors, disruptive behaviors decreased. Further, both the student
and teacher indicated the intervention was both successful and useful.
Turton, Umbreit, Liaupsin, and Bartley (2007) applied this method of intervention
development with a 16-year-old student with behavioral disorders displaying disruptive
behaviors in a self-contained classroom to gain attention from staff and escape assigned
tasks. For this student, both Method 1 and Method 2 were applied to develop a successful
intervention to reduce her disruptive behavior and improve her use of appropriate
responding in the classroom. The student, one of her peers, and several staff members
rated the intervention as being highly acceptable and successful.
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Although some children with disabilities may be in a self-contained setting, many
are not and are required to display appropriate behaviors across several settings in the
school environment. Whitford and colleagues (2013) conducted a functional behavior
assessment across three general education classrooms to address the off-task behaviors of
a 15-year-old high school student with learning disabilities and ADHD. The results of
the interviews and observations indicated the student was engaging in the target behavior
to access attention and avoid completing assignments in all three classes. A Method 2:
Improve the environment intervention was designed to address the ineffective classroom
practices while reinforcing on-task behaviors through self-monitoring and the applying
extinction procedures for the off-task behaviors. As a result of this intervention, on-task
behaviors increased by an average of 59% across all three classes.
Finally, Gann and colleagues (2014) successfully implemented a function-based
intervention using the Function-based Intervention Decision Model across four classroom
settings for an 11-year-old middle school student diagnosed with Asperger syndrome.
This student displayed off-task behaviors in all classroom settings throughout his school
day. These behaviors frequently resulted in removal from the general education setting to
complete assignments in the special education classroom. An FBA conducted across all
four classroom settings indicated the student engaged in off-task behaviors to obtain
attention, primarily from his peers. It was determined that the student was not able to
perform the on-task replacement behaviors of obtaining attention or engaging in assigned
tasks. Furthermore, some effective practice elements were present in some classes but
not in the others. Therefore, Method 1 and Method 2 were used to develop an
intervention, which included social skills instruction, classroom modifications, self-
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monitoring, frequent praise, and coaching of peers to ignore inappropriate behaviors. As
a result, on-task behaviors increased to an average of 92%, a 62% improvement over
baseline levels. Each of the student’s teachers reported the intervention was warranted,
acceptable, appropriate, and effective as compared to previously attempted behavior
intervention strategies.
Behavior and Deaf and Hard of Hearing Students
Functional behavior assessment emerged from the attempt to understand behavior
as communication. As humans, behavior is our earliest form of communication. The
responses that infants receive from others will either reinforce a behavior, causing it to be
repeated, or result in modifications to the behavior if the child’s needs were not met
(Gleason & Ratner, 2013). As early as 8 to 10 months of age, infants learn to use gestures
and vocalizations intentionally to request, reject, or gain attention from communicative
partners. Even at this young age, intentional forms of communication can be
distinguished from non-intentional forms via the following characteristics: eye contact
with a communicative partner, joint attention, and the use of consistent or ritualized
gestures or vocalizations followed by pauses to wait for a response (Gleason & Ratner,
2013). As children grow, they continue to use behavior as a form of communication. A
study by Barker et al. (2009) revealed significant correlations between children’s
language skills, attention and action control abilities, and their social-emotional
behaviors. Well into school age, children may continue to exhibit a wide range of
behaviors, some of which are not considered socially acceptable means of
communicating their needs. At a young age, deaf children in particular may find
communication especially difficult, thereby displaying more socially inappropriate
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behaviors. In fact, 72% of deaf children at age four have frequent temper tantrums, twice
the percentage seen among hearing 4-year old children (Arnold, 1999). This difference
could be due to the “less-than optimum communication environment in which they are
often required to function” (Antia & Kreimeyer, 1997, p. 59). For children who are deaf,
there is a lack of shared communication that may impede interactions with hearing
parents, siblings, and peers (Antia & Kreimeyer, 1997).
Current studies in D/HH show significantly higher rates for behavior disorders as
compared to hearing students (Hintermair, 2013; Vostanis, Hayes, Du Feu, & Warren,
1996). Students who are deaf or hard of hearing do not experience a typical acoustic
environment and can, therefore, struggle making adjustments in the hearing world.
Delays in speech and language development may restrict a child’s ability to
communicate. Furthermore, a child may not develop the skills necessary to understand
social language. Such children can feel less socially accepted, have more problems in
school, experience more depression, and have more social difficulties (Theunissen et al.,
2013; Vostanis, Hayes, Du Feu, & Warren, 1996). Deaf children also report less interest
in school as compared to their hearing counterparts, and teachers describe these students
as more likely to be off-task (Vogel-Walcutt, Schatschneider, & Bowers, 2001). Few
researchers have studied behavioral support within the D/HH population.
Sarti (1993) described a mental health approach used at the Rhode Island School
for the Deaf. Mental health professionals worked with teachers in a group therapy format
to remediate behavioral problems within the school. Students included in this program
participated in group-counseling, during which students received support from staff and
peers and had the opportunity to role play daily experiences. The PATHS Curriculum
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(Greenberg & Kusché, 1993) was designed to facilitate the development of self-control,
emotional awareness, and interpersonal problem-solving skills in elementary-aged
students. This program included classroom lessons that focused on these skills,
incorporated pictures and photographs, and illustrated the concepts in each lesson.
Additionally, positive reinforcement through social praise and token reinforcement were
offered contingent on the demonstration of learned skills.
Easterbrooks and Handley (2005/2006) conducted a single-subject study with a
six-year-old student dually diagnosed with deafness and pervasive developmental
disorder – not otherwise specified (PDD-NOS). This student was engaging in selfstimulating behaviors that included crossing his arms and squeezing, which caused him to
become a target of teasing from his non-disabled peers. To decrease this behavior, the
authors employed applied behavior analysis procedures of redirecting the undesired
behavior (i.e., crossing his arms and squeezing) and praising the socially appropriate
behavior of keeping his arms in a more relaxed position. A decrease in the behavior was
recorded and, consequently, the student became more accepted by his peer group.
Summary
Although undesirable behaviors in children who are deaf or hard of hearing have
been addressed using applied behavior analysis and positive behavior interventions and
supports, none to date have used FBAs and function-based interventions (Easterbrooks &
Handley, 2005/2006; Sinnott, 2009). Results of studies utilizing functional behavior
assessment and the Function-based Intervention Decision Model have shown positive
increases in socially acceptable behaviors for children with a variety of disabilities and
could potentially occasion the same findings if applied to the D/HH population. It is
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paramount that this population be included in this body of research in order to establish
research-based strategies to support the diverse behavioral needs of these students
This study examined the effectiveness of function-based interventions designed to
address the results of FBA interviews and observations for three students diagnosed as
deaf or hard of hearing who displayed problem off-task behaviors at a special school
setting in the southwestern United States. This study was conducted in an attempt to (a)
improve the behavior of three students who are D/HH, (b) increase academic engagement
and positive social interaction, (c) expose teachers to a systematic, proactive process of
assessing and addressing problem behavior, and (d) extend current literature on the effect
function-based interventions used with D/HH students.
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CHAPTER 3
METHOD
Participants and Setting
This study was conducted in a school for the deaf located on the campus of a school
for the deaf and blind. The school was established in the early 1900s and provided
educational services to students who are deaf or hard of hearing. Students, ages three to
21, attended this school from around the state to be immersed in a bilingual, direct
communication environment. For students who lived outside of the city the school is
located in, residential services were available. Local students returned home nightly,
whereas others returned home on the weekend or during breaks provided every six
weeks. All participants received educational services in the elementary school setting.
The elementary school comprised 10 elementary classrooms for grades kindergarten
through fifth grade. Each class contained a maximum of eight students. All procedures
were conducted within the natural context of the classroom activities.
Three elementary age participants diagnosed as D/HH as the primary disability and
their teachers were recruited for participation in this study (Table 1). Participants were
educated in bilingual classrooms that use American Sign Language paired with printed
English and spoken English when appropriate. Permission to conduct the research with
each of the participants was obtained from the Institutional Review Board and the school
district. The participants, teachers, administrators and parents were informed of the
research and able to withdraw from the study at any time. The names of all participants
were changed to protect confidentiality.
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Table	
  1
Descriptive	
  Data	
  for	
  the	
  Participants
Students
Number

Name

Gender

Age

Grade

Ethnicity

1

Tomás

M

7

2

Hispanic

2

Honiahaka

M

10

3

Native	
  
American

3

Carlos

M

6

2

Hispanic

Teachers
Name

Gender

Years	
  Teaching

Total	
  Students

Ms.	
  Vallard

F

3

5

Ms.	
  Decker

F

2

6

Mr.	
  Pickerman

M

3

6

Eligibility requirements for the participants were: (a) the student had been
identified by a classroom teacher as displaying chronic off-task behaviors that interfered
with instruction and learning (e.g., refusal to work on academic tasks, out-of-seat during
instruction, playing with objects), (b) the teacher had requested additional assistance from
the principal or school psychologist, and (c) the child had been rated as having fewer
social skills (i.e., a score of 85 or below) or more problem behaviors (i.e., a score of 115
or above) than typical peers based on standardized norms as determined by the Teacher
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Rating Scale of the Social Skills Improvement System (SSIS; Elliott & Gresham, 2007).
The SSIS enables targeted assessment of individuals and small groups to help evaluate
social skills and problem behaviors.
Following identification of potential participants based on behaviors observed in
the classroom that had interfered with learning or warranted a request for additional
assistance from administration or school psychologists, teachers completed the SSIS
rating scale for each identified participant. This assessment measured social skills and
competing problem behaviors though the evaluation of 12 domains (Elliott & Gresham,
2007). Statistical analyses of the internal consistency of the SSIS Social Skills and
Problem Behavior Scales have resulted in correlation coefficients of .97 and .95
respectively (Gresham, Vance, Elliott, & Cook, 2011). Participants were selected for this
study if standard scores fell at or below 85 on the Social Skills subscale or at or above
115 on the Problem Behaviors subscales. Scores at these levels indicated that rated
behaviors were undesirable and required intervention (Elliott & Gresham, 2007). Table 2
presents the SSIS results for each participant.
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Table	
  2
SSIS	
  Results	
  for	
  Each	
  Participant
Subscales
Participant

Academic	
  
Social	
  Skills

Problem	
  Behaviors
Competence

Tomás

65

126

107

Honiahaka

85

109

93

Carlos

70

132

109

Tomás, participant one, was a seven-year-old male with a bilateral, moderate to
severe sensorineural hearing loss. His functional hearing was severely limited, making
him unable to function adequately without visual or tactile communication. He had been
fit for behind-the-ear style hearing aids but no longer used them after losing two pair.
His speech detection thresholds were 40dBHL bilaterally. He functioned normally both
expressively and receptively using American Sign Language (ASL). However, he was
severely limited in both expressing and understanding spoken language. His teacher used
ASL as the primary language in the classroom. On the SSIS, Tomás scored within the
average range for academic competence, indicating his reading and math achievement
and his motivation to learn was average when compared to his peers. However, results in
the social skills and problem behaviors domains suggested he had lower social
competence and more problem behaviors than his peers.
Honiahaka, participant two, was an eight-year-old male with a profound, rising to
moderate, hearing loss in both ears. His functional hearing was severely limited, making
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him unable to function adequately without visual or tactile communication. He had been
fit for behind-the-ear style hearing aids but rarely wore them, choosing instead to play
with them in class. His speech awareness thresholds were 60dBHL for the right ear and
55dBHL for the left ear. Although he functioned within the normal range for receptive
ASL, he had some difficulty expressing himself using sign language. He was severely
limited in expressing and understanding spoken language. His teacher used ASL as the
primary language in the classroom. On the SSIS, Honiahaka scored within the average
range for academic competence and problem behaviors, comparable to his peers.
However, results in the social skills domain suggested he had lower social competence
when compared to his peer group.
Carlos, participant three, was a seven-year-old male with a bilateral, moderate to
moderately severe sensorineural hearing loss. His functional hearing was mildly limited
with only occasional visual or tactile communication support needed. He used two
behind-the-ear style hearing aids and his speech reception thresholds were 60dBHL for
the right ear and 80dBHL for the left ear. His expressive sign language skills were
severely limited with his receptive ASL only mildly limited. He had some difficulty with
expressive and receptive spoken language. His teacher used spoken communication and
ASL concurrently in the classroom. On the SSIS, Carlos scored within the average range
for academic competence, indicating his reading and math achievement and his
motivation to learn was average when compared to his peers. However, results in the
social skills and problem behaviors domains suggested he had lower social competence
and more problem behaviors than his peers.
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Behavioral Definitions
The target behavior was defined as off-task behavior. Off-task behaviors included
talking out (verbal or ASL), leaving the assigned area, turning away from the
speaker/signer, and playing with objects unrelated to task. The replacement behavior was
on-task behavior, defined as engagement in assigned tasks, remaining seated, looking at
the speaker/signer, and any socially acceptable alternatives to the target behavior that was
selected based on the function of the problem behavior.
Research Overview
The purpose of this study was to evaluate the effects of a function-based
intervention on the on-task behaviors of three participants. Data were collected across
two phases. In Phase 1, a functional behavior assessment was conducted for each
participant through teacher and student interviews, as well as direct observations. Data
were analyzed to determine the function of each participant’s target behavior. In Phase 2,
the Function-based Intervention Decision Model (Umbreit, et al., 2007) was used to
design individualized function-based interventions for each participant.
Phase 1: Functional Behavior Assessment
Phase 1 consisted of a descriptive FBA. The purpose of this assessment was to
identify the antecedent conditions that set the occasion for the participants’ target
behaviors and consequences that maintained these target behaviors. Data were collected
through teacher and student interviews, when appropriate, as well as direct observation in
the classroom. Data were then analyzed to identify the function of each individual’s
target behaviors.
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Structured Staff Interviews
Interviews were completed with the teachers using the Preliminary Functional
Assessment Survey (Dunlap et al., 1993; Appendix A). Interviews were conducted by the
author and an educational psychologist who was fluent in ASL, although the educational
psychologist did not have experience in conducting FBAs or using this interview tool.
The tool is a 22-item survey developed to identify information about the antecedents that
occasion, and the consequences that maintain, challenging student behavior. Specific
items provide information about the antecedent conditions under which the behavior is
and is not likely to occur, the frequency with which the behavior occurs, the possible
influence of skill deficits or medical conditions, and the consequences that may affect the
occurrence of the behavior.
Structured Student Interviews
The Student Assisted Functional Assessment Interview (Kern, Dunlap, Clarke, &
Childs, 1994; Appendix A) was used to interview the students. Interviews were
conducted by the author and the same educational psychologist who participated in the
staff interviews. The student interview includes three sections. First, the student is asked
open-ended questions about the conditions under which he engages in the problem
behavior, what he likes about each of the content area courses, and what could be done to
improve his behavior. Second, the student rates each content area course or school
activity using a 5-point scale. Finally, the student uses a 3-point scale to respond to
questions that focus on the influence of variables such as task difficulty and the
availability of reinforcers.
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Structured Observations
Antecedent-Behavior-Consequence (A-B-C) data were collected individually for
each participant (Bijou, Peterson, & Ault, 1968; Appendix A). Each observation was
conducted within each participant’s elementary classroom setting during naturally
occurring activities for a minimum of 30-min. During A-B-C data collection, an observer
recorded the specific antecedent and consequent conditions that preceded and followed
the occurrences of the identified target behavior. A-B-C data were collected until there
was a clear pattern of antecedents and consequences related to the behavior.
Identification of the Function
For each participant, the function(s) of the target behavior were identified through
the analysis of the data collected via interviews and direct observations using the
Function Matrix (Umbreit et al., 2007; Figure 1). The Function Matrix is a six-celled
visual tool that organizes information into two columns identifying positive or negative
reinforcement, and three rows identifying specific types of consequences. The tool
prompts users first to decide if the student is gaining access to something (positive
reinforcement) or escaping/avoiding something (negative reinforcement). The user then
identifies, more specifically, whether the student is gaining or escaping attention,
tangibles/activities, or sensory consequences.

Positive	
  Reinforcement
(Access	
  Something)
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Negative	
  Reinforcement
(Avoid	
  Something)

Attention
Tangibles	
  /	
  Activities
Sensory

Figure 1. Function Matrix
Case Summaries
Tomás. Tomás’s teacher reported that problem behaviors occurred daily and
throughout the day. She described him as impulsive and hyper and said he became
frustrated when something did not go as planned. He enjoyed socializing with the
teacher, the classroom aid, and his peers. According to Ms. Vallard, she had tried
moving him off to the side and asking him to explain his behavior and what he needed to
do to improve it. He did better with short, structured activities that required movement or
hands-on activities.
During the student interview, Tomás struggled with understanding and answering
the open-ended questions. As a result, little information was gathered from this process.
Tomás expressed that he was able to control himself best during physical education and
recess. He enjoyed math because they did many hands-on activities and he was allowed
to get out of his seat to check the number grid on the wall.
Three direct observations for ABC data collection were conducted for 30-min
periods at the beginning of the school year. Tomás engaged in a total of 56 off-task
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behaviors during this time. All but one of these behaviors resulted in obtaining attention
from either his teacher, the classroom aid, or his peers. Behaviors observed during the
direct observations were coded according to observation and behavior number. All
behaviors recorded during an ABC observation session began with the observation
number, followed by a decimal point and a number corresponding to an observed
behavior. For example, the third behavior observed during the second ABC observation
session was coded as 2.3.
Information collected via ABC recording and the teacher interview was entered
into the Function Matrix (Figure 2) to determine function of behavior. Once sorted into
the Function Matrix, interview and observation data indicated that the primary function
of Tomás’s off-task behavior was to obtain attention.
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Attention

Positive Reinforcement
(Access Something)
ABC Data: 1.1, 1.2, 1.3,
1.4, 1.5, 1.6, 1.7, 1.8, 1.9,
1.10, 1.11, 1.12, 1.13, 1.14,
1.15, 1.16, 1.18, 1.19, 1.20,
1.21, 1.22, 2.1, 2.2, 2.3,
2.4, 2.5, 2.6, 2.7, 2.8, 2.9,
2.10, 2.11, 2.12, 2.13, 2.14,
2.15, 2.16, 2.17, 2.18, 2.19,
2.20, 3.1, 3.2, 3.3, 3.4, 3.5,
3.6, 3.7, 3.8, 3.9, 3.10,
3.11, 3.12, 3.13, 3.14
Teacher Interview: When
he’s in trouble, I move him
off to the side and ask him
what he did, why, and how
to fix it; If he’s off task but
not being inappropriate, I
redirect and ask him why
he’s not being appropriate;
He LOVES socializing
with anybody

Tangibles/Activities

Negative Reinforcement
(Avoid Something)

ABC Data: 1.17
Teacher Interview: He
says everything is hard,
even before he starts; Says
his head hurts from
learning; When he’s
frustrated, you’ll see him
start to escalate.

Sensory

Figure 2. Tomás Function Matrix Results

Honiahaka. Honiahaka’s teacher reported that problem behaviors occurred daily,
especially in the afternoon or if he was less motivated by the activity. She described him
as fun, hands-on, and very social. He enjoyed socializing with the teacher, the classroom
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aid, and his peers. According to Ms. Decker, she had tried redirecting and prompting him
to return to the task as well as punitive strategies such as providing a countdown to losing
recess.
Though Honiahaka’s language skills were limited at times, he was able to provide
some insight into his behavior. He felt he learned best when someone taught him how to
complete a task in a one-to-one setting. He felt he also performed better when allowed to
work with a peer. Honiahaka expressed that he enjoyed receiving praise from his teacher
and wished he could be praised more often.
Three direct observations via ABC data collection were conducted for 30-min
periods at the beginning of the school year. Honiahaka engaged in a total of 65 off-task
behaviors during this time. Seventy-one percent of these behaviors resulted in obtaining
attention from either his teacher, the classroom aid, or his peers. The remaining 29% of
behaviors resulted in escape from the task. Behaviors observed during the direct
observations were coded according to observation and behavior number.
Information collected via ABC recording and the teacher interview was entered
into the Function Matrix (Figure 3) to determine function of behavior. Once sorted into
the Function Matrix, interview and observation data indicated that the primary function
of Honiahaka’s off-task behavior was to obtain attention with a secondary function of
avoiding tasks.
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Attention

Positive Reinforcement
(Access Something)
ABC Data: 1.1, 1.3, 1.4,
1.5, 1.6, 1.7, 1.8, 1.9, 1.12,
1.13, 1.14, 1.15, 1.16, 2.2,
2.3, 2.4, 2.5, 2.6, 2.7, 2.8,
2.9, 2.12, 2.13, 2.14, 2.16,
2.17, 2.18, 2.19, 2.20, 2.21,
2.21, 2.22, 2.24, 3.4, 3.5,
3.6, 3.7, 3.12, 3.13, 3.14,
3.15, 3.16, 3.17, 3.21, 3.22,
3.23
Teacher Interview: He is
very social; Prefers one-onone instruction, especially
when frustrated
Student Interview: Likes
one-on-one instruction;
Likes praise from his
teacher; Likes to work with
his peers

Tangibles/Activities

Negative Reinforcement
(Avoid Something)

ABC Data: 1.2, 1.10, 1.11,
2.1, 2.10, 2.11, 2.15, 2.23,
3.1, 3.2, 3.3, 3.8, 3.9, 3.10,
3.11, 3.18, 3.19, 3.20, 3.24
Teacher Interview: He is
off-task more when he is
less motivated by the
activity; Struggles with hard
concepts

Sensory

Figure 3. Honiahaka Function Matrix Results

Carlos. Carlos’s teacher reported that problem behaviors occurred daily,
especially during group activities. Mr. Pickerman stated, “Every utterance I make, he
takes as directed toward him and will respond.” He felt Carlos liked attention and wanted
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to impress people with his intelligence. He had tried ignoring the behavior, redirecting,
prompting the correct behavior, and removing him from the group activity.
Because Carlos’s language skills were limited in both ASL and spoken language,
the interview process caused frustration and was discontinued. Three direct observations
via ABC data collection were conducted for 30-min periods at the beginning of the
school year. Carlos engaged in a total of 64 off-task behaviors during this time. Ninetytwo percent of these behaviors resulted in obtaining attention from either his teacher, the
classroom aid, or his peers. The remaining 8% of behaviors resulted in escape from the
task (6%) or avoidance of attention (2%). Behaviors observed during the direct
observations were coded according to observation and behavior number.
Information collected via ABC recording and the teacher interview was entered
into the Function Matrix (Figure 4) to determine function of behavior. Once sorted into
the Function Matrix, interview and observation data indicated that the primary function
of Carlos’s off-task behavior was to obtain attention.
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Attention

Positive Reinforcement
(Access Something)
ABC: 1.1, 1.2, 1.3, 1.5, 1.6,
1.7, 1.8, 1.9, 1.10, 1.11,
1.12, 1.13, 1.14, 1.15, 1.16,
1.17, 1.18, 1.19, 1.20, 2.1,
2.2, 2.3, 2.4, 2.5, 2.6, 2.7,
2.8, 2.9, 2.10, 2.11, 2.12,
2.13, 2.15, 2.16, 2.17, 2.18,
2.19, 2.20, 2.21, 2.22, 2.23,
2.24, 2.25, 2.26, 2.27, 2.28,
2.29, 2.30, 3.1, 3.2, 3.3,
3.4, 3.6, 3.7, 3.8, 3.9, 3.10,
3.12, 3.13
Teacher Interview:
Attention motivated; He
wants to impress people;
Behaviors occur more
often during group
activities; Every utterance
teacher makes, he takes as
directed toward him and
will respond; Behavior
does not occur if he
receives praise; Will
answer questions for
students who are struggling
if I’m helping them;
Consequences include
warning and redirection

Negative Reinforcement
(Avoid Something)
ABC: 3.11
Teacher Interview: If
behavior escalates, he will
be removed from the table
with his peers but not his
work

ABC: 1.4, 2.14, 2.31, 3.5,
Tangibles/Activities
Sensory

Figure 4. Carlos Function Matrix Results

39
Phase 2: Function-based Intervention Development and Implementation
In Phase 2, individualized function-based interventions for each participant were
designed using the Function-based Intervention Decision Model (Umbreit et al., 2007).
These interventions were then implemented with each participant within naturally
occurring classroom activities.
Procedure
The Function-based Intervention Decision Model (Umbreit et al., 2007; Figure 5)
was used to identify the intervention most appropriate for each participant. This Model
began the intervention development process by posing two questions: (a) “Can the
student perform the replacement behavior?” and (b) “Do the antecedent conditions
represent effective practice?” The answers to these questions led to four possible
outcomes. Each outcome identified which of three intervention methods, individually or
combined, was appropriate for a given situation. If the participant could not perform the
replacement behavior, but the antecedent conditions represented effective practice, then
Method 1: Teach the Replacement Behavior was used. If the participant could perform
the replacement behavior, but the antecedent conditions did not represent effective
practice, then Method 2: Improve the Environment was used. If the answer to both
questions was no, then both Methods were applied. Finally, if the answer to both
questions was yes, then Method 3: Adjust the Contingencies was used.
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Method 1:

Method 1 & 2:

Teach the
Replacement
Behavior

Teach the
Replacement
Behavior and
Improve the
Environment

Method 2:

Method 3:

Improve the
Environment

Adjust the
Contingencies

Figure 5. Function-based Intervention Decision Model

Each intervention method had three common components: antecedents were
adjusted to increase the likelihood of the replacement behavior, reinforcement was
provided when the replacement behavior occurred, and reinforcement was withheld
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(extinction) when the target behavior occurred. The intervention methods differed in the
ways specific antecedent and consequent variables were manipulated to address the
presenting problems (Umbreit et al., 2007; Table 3).

Table	
  3
Intervention	
  Methods
Method	
  1:	
  Teach	
  the	
  Replacement	
  Behavior
•

Adjust antecedent conditions so new behaviors are learned and
aversive conditions are avoided

Key	
  Elements

•

Provide appropriate reinforcement for replacement behavior

•

Withhold the consequence that previously reinforced the target
behavior

Method	
  2:	
  Improve	
  the	
  Environment
•

Adjust the antecedent variables so the conditions that set the
occasion for the target behavior are eliminated and the new
conditions are established in which the replacement behavior is

Key	
  Elements

more likely to occur
•

Provide appropriate positive reinforcement for replacement
behavior

•

Withhold the consequence that previously reinforced the target
behavior
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Table	
  3	
  Continued
Intervention	
  Methods
Method	
  3:	
  Adjust	
  the	
  Contingencies
Key	
  Elements

•

The consequence that previously reinforced the target behavior is
provided for the replacement behavior

•

The consequence that previously reinforced the target behavior is
withheld when the target behavior occurs (extinction)

•

The antecedent conditions are adjusted to make it more likely
that the replacement behavior will occur

If the participant could not perform the replacement behavior and the antecedent
conditions did represent effective practice, then Method 1: Teach the Replacement
Behavior was implemented. Method 1 used direct instruction strategies to teach the
replacement behavior. Skills such as social, academic, communication, or selfmanagement skills were taught in this Method. The learned skills were then reinforced
and reinforcement for the inappropriate target behaviors withheld.
If the participant could perform the replacement behavior, but the antecedent
conditions did not represent effective practice, then Method 2: Improve the Environment
was implemented. Method 2 included implementing strategies to improve the
environment. Improvements included those to classroom instruction, structure, and
operating procedures and routines. If the participant could not perform the replacement
behavior and the antecedent conditions did not represent effective practice, then both
Method 1 and Method 2 were implemented.
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If the participant could perform the replacement behavior and the antecedent
conditions did represent best practice, then Method 3: Adjust the Contingencies was
utilized to design the intervention. This Method involved using strategies to adjust the
contingencies of reinforcement for the target behavior. The reinforcement that was
previously provided for the occurrence of the target behavior was then provided for the
replacement behavior. Further, reinforcement for the inappropriate target behavior was
withheld. Antecedent conditions were also adjusted to increase the likelihood the
replacement behavior would occur.
Case Summaries
Tomás. Based on the information collected during interviews and classroom
observations, it was determined Tomás was not able to perform the on-task replacement
behavior, specifically requesting attention in an appropriate manner and attending to the
different tasks required throughout a lesson. Further, an assessment of the classroom
environment determined that antecedent conditions did not represent best practice.
Routines were not established, rules were not set, behavior specific praise was absent,
and instruction was not delivered in the absence of distractors. Because both questions of
the Decision Model were answered no, the intervention was designed using Method 1 and
Method 2. A token economy designed to teach and reinforce specific on-task behaviors
was implemented and elements of effective instruction and classroom management were
trained and arranged to assist in the implementation of the intervention (Conroy &
Stichter, 2003; Kern, Choutka, & Sokol, 2002; Zlomke & Zlomke, 2003). Table 4 lists
the specific intervention components developed for Tomás.
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Table 4
Tomás Intervention: Method 1 and 2
Method Elements
Adjust the antecedent
conditions so new
behaviors are learned and
aversive conditions are
avoided (Method 1)

Intervention Components

Provide social instruction in requesting attention (i.e. asking
for help, sharing a story, requesting approval, asking for a
break) as well as in on-task behavior (i.e. sitting in seat,
eyes on teacher, completing work).
Provide opportunities upon arriving in the classroom at the
beginning of the day and after extended breaks from the
classroom for Tomás to practice learned social skills.
Provide opportunities for Tomás to engage in appropriate
teacher and peer interactions such as small group activities,
contributing to discussions, and requesting assistance.

Adjust the antecedent
conditions so the
conditions that set the
occasion for the target
behavior are eliminated
and the replacement
behavior is more likely to
occur (Method 2)

Provide classroom expectations for easy reference.

Provide appropriate
reinforcement for the
replacement behavior

Provide teacher praise at an initial high rate (i.e. every five
minutes) related to on-task behaviors.

Provide visual supports on Tomás’s desk to remind him of
expectations as they relate to social skills taught.
Provide a list of daily tasks.
Provide transition activities and/or jobs for Tomás during
non-academic periods.

Provide token reinforcement for behaviors listed on
Tomás’s visual supports located on his desk at the same rate
as teacher praise is delivered. After 10 tokens are earned,
give Tomás a short break with the item or activity chosen
from his choice menu. The choice menu should include
reinforcers he identifies and opportunities for teacher and
peer interaction.
Withhold the consequence
that previously reinforced
the behavior.

Provide brief redirection and maintain task.
Coach peers to ignore inappropriate behaviors.
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Honiahaka. Based on the information collected during interviews and classroom
observations, it was determined Honiahaka was not able to perform the on-task
replacement behavior, specifically requesting attention in an appropriate manner and
attending to the different tasks required throughout a lesson. However, antecedent
conditions in the classroom setting did represent effective practice. Therefore, Method 1
was used to design his intervention. Prior to the beginning of this study, Ms. Decker used
a behavior management program that allowed students to earn items from the class store.
At the end of each period, the teacher moved a clothespin with student names up or down
on the color chart according to behavior during that period. At the end of the day,
students earned a specified amount of class money according to the color to which their
clothespin was clipped. This system was modified to fit Honiahaka’s needs. On his desk
was a chart, which listed five desired on-task behaviors. At the end of each period, he
was provided one penny for each behavior he displayed during that time. He could then
place the money into his cup to be used to purchase class items. This system allowed him
to earn the same amount of money as his peers each day but in a more structured manner,
which taught and reinforced specific behaviors (Musser, Bray, & Kehle, 2001; Novak &
Hammond, 1983). Table 5 lists the intervention components developed for Honiahaka.
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Table 5
Honiahaka Intervention: Method 1
Method Elements
Adjust the antecedent
conditions so new
behaviors are learned and
aversive conditions are
avoided

Intervention Components

Provide social skills instruction in requesting attention (i.e.
asking for help, sharing a story, requesting approval, asking
for a break) in an appropriate manner as well as in on-task
behavior (i.e. sitting in seat, eyes on teacher, completing
work).
Provide opportunities upon arriving in the classroom at the
beginning of the day and after extended breaks from the
classroom for Honiahaka to review and practice learned
social skills.

Provide appropriate
reinforcement for the
replacement behavior

Provide teacher praise at an initial high rate (i.e. every ten
minutes) related to on-task behaviors (i.e. “You’re doing a
great job watching me while sitting in your seat. Keep it
up!”).
Provide token reinforcement ($0.01 per desired behavior)
for the items listed on Honiahaka’s visual support chart on
his desk at the end of each academic period. Review what
he did well and what to improve. For items that need
improvement, provide a brief reminder of how to exhibit the
desired behavior. At the end of the day, allow Honiahaka to
trade in his penny tokens for items from the class store. The
class store should include tangible reinforcers he has
identified as desirable as well as opportunities for peer and
teacher attention (i.e. opportunity to play a game with a
peer, opportunity to each lunch with the teacher).

Withhold the consequence
that previously reinforced
the behavior.

Provide brief redirection and maintain task.
Coach peers to ignore inappropriate behaviors.

Carlos. Based on the information collected during interviews and classroom
observations, it was determined Carlos was not able to perform the on-task replacement
behavior, specifically requesting attention in an appropriate manner, social turn-taking,
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and attending to the different tasks required throughout a lesson. Further, an assessment
of the classroom environment determined that antecedent conditions did not represent
best practice. Routines were not established, rules were not visible, specific behavioral
praise was absent and instruction was not delivered in the absence of distractors.
Because both questions of the Decision Model were answered no, the intervention was
designed using Method 1 and Method 2. A token economy designed to teach and
reinforce specific on-task behaviors was implemented and elements of effective
instruction and classroom management were trained and arranged to assist in the
implementation of his intervention (Conroy & Stichter, 2003; Kern, Choutka, & Sokol,
2002; Zlomke & Zlomke, 2003). Table 6 lists the intervention components developed for
Carlos.
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Table 6
Carlos Intervention: Method 1 and 2
Method Elements

Intervention Components

Adjust the antecedent
conditions so new
behaviors are learned and
aversive conditions are
avoided (Method 1)

Provide social skills instruction in requesting attention in an
appropriate manner, turn-taking, and on-task behavior.

Adjust the antecedent
conditions so the
conditions that set the
occasion for the target
behavior are eliminated
and the replacement
behavior is more likely to
occur (Method 2)

Provide visual supports on Carlos’s desk to remind him of
expectations as they relate to social skills taught. These
visual supports should include pictures of him displaying
the appropriate behavior to make it more concrete.

Provide opportunities upon arriving in the classroom at the
beginning of the day and after extended breaks from the
classroom for Carlos to practice learned social skills.

Provide a detailed list of task demands per subject area.
Provide transition activities and/or jobs for Carlos during
non-academic periods.
Reduce the noise level in the classroom by delivering social
lessons on turn-taking and obtaining attention appropriately
to the entire class.

Provide appropriate
reinforcement for the
replacement behavior

Provide teacher praise at an initial high rate (i.e. every five
minutes) related to on-task behaviors.
Provide token reinforcement for behaviors listed on Carlos’s
visual supports located on his desk at the same rate as
teacher praise is delivered. After 5 tokens are earned, give
Carlos an identified tangible reinforcer (i.e. fruit snack)
along with one classroom dollar. After he earns 10
classroom dollars, let Carlos exchange his earnings for 1:1
time with the teacher during an appropriate identified time
(i.e. special lunch with teacher, plan time, recess, etc.).

Withhold the consequence
that previously reinforced
the behavior.

Provide brief redirection, one time, and maintain task while
ignoring undesired behaviors.
Coach peers to ignore inappropriate behaviors.
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Research Design, Data Collection, and Analysis
An ABAB reversal design across participants was used to determine whether
there was a functional relationship between the intervention and behavioral improvement.
A minimum of five data points were collected during baseline for each participant.
During this condition, typical classroom activities and behavior management practices
were in place. On-task behavior was measured using 15-s whole-interval recording for
20-min per data collection session. At the end of each interval, a plus was scored if the
replacement behavior occurred throughout the entire interval. A minus was scored if the
target behavior occurred at any time during the interval. Because the replacement
behavior was incompatible with the target behavior, only replacement (on-task) behaviors
were reported. See Appendix B for the data collection instrument.
A second observer independently collected on-task behavior and treatment
integrity data to assess interobserver agreement (IOA). The second observer was trained
during two data collection sessions to ensure IOA percentages met or exceeded 85%
agreement. The percentage of IOA was determined by dividing the number of agreements
(i.e., intervals scored identically) by the total number of intervals, then multiplying the
result by 100% (Kazdin, 1982). IOA data were collected for a minimum of 33% of
sessions per phase for each participant and averaged 98% (range = 96–100%) agreement
for Tomás and Honiahaka and 99% (range = 96–100%) for Carlos across all phases.
The same two observers collected treatment integrity data using a rating scale to
assess each of the intervention components for at least 33% of observation sessions per
phase. Number of agreements (i.e., elements scored the same) were divided by the total
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number of intervention elements and then multiplied by 100%. Treatment integrity IOA
averaged 100% for all participants across all phases.
Treatment Integrity
Intervention treatment integrity data were collected concurrently during every
baseline and intervention session using a rating scale. Elements of the intervention were
listed next to a scale of zero, one or two. An intervention element was given a score of
two if it was in place throughout the observation period. A score of one was given if the
element was sometimes in place. A zero was scored if the intervention element was not
observed. Treatment integrity forms for each participant can be found in Appendix C.
Social Validity
Each teacher who participated in delivering the intervention for each student
completed the Treatment Acceptability Rating Form - Revised (TARF-R; Reimers &
Wacker, 1988; Appendix D). The TARF-R is a social validity instrument that includes a
total of 17 items, with multiple items addressing each of the following areas:
reasonableness, effectiveness, side effects, disruptiveness/time required, cost, and
willingness. Each item is rated on a 7-point Likert-type scale. Scores can range from 17
to 119, with higher scores representing greater acceptability (Reimers & Wacker, 1988).
Statistical analyses of the internal consistency of the TARF-R items have consistently
resulted in correlation coefficients above .90 (Reimers, Wacker, Cooper, & DeRaad,
1992). In addition, positive ratings have been connected with higher probability of
implementing and sustaining an intervention (Petersen & Ellison, 2005).
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CHAPTER 4
RESULTS
The data presented represent student behavioral changes as a result of
interventions designed using the Function-based Intervention Decision Model (Umbreit,
et al., 2007) for three students diagnosed as deaf or hard of hearing. Results include
information from baseline, intervention, return to baseline, return to intervention, and
follow-up conditions. Baseline and intervention data were collected four days per week.
Follow-up data were collected once per week for five weeks upon return from a threeweek holiday break. Treatment integrity data were graphed along with on-task levels to
demonstrate the effect of implementation on levels of on-task behavior for each
participant. Social validity results are also presented to indicate the intervention
acceptability as determined by each teacher.
Participant Behavioral Changes
Tomás
As shown in Figure 6, Tomás’s on-task behavior averaged 22% (range = 11–28%)
of intervals during baseline, and increased immediately to an average of 75% (range =
66–88%) of intervals when intervention was implemented in his classroom setting. Upon
return to baseline, on-task levels dropped to 17% (range = 14–21%) of intervals, and once
again increased to an average of 83% (range = 79–88%) of intervals when intervention
was reestablished. During the follow-up phase, on-task behaviors varied with an average
of 71% (range = 50–90%) of intervals on-task. There were no overlapping data points
between conditions. Treatment integrity levels corresponded to intervention data trends
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with levels averaging 4% (range = 0–10%) during the baseline conditions and 86%
(range = 45–100%) during intervention and follow-up phases.
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Figure 6. Tomás: Effect of Function-based Intervention

Honiahaka
Honiahaka’s on-task behavior averaged 25% (range = 19–34%) during the initial
baseline and increased to an average of 87% (range = 79–94%) of intervals during the
first intervention phase (Figure 7). Upon return to baseline, on-task levels decreased to
an average of 31% (range = 28–34%) of intervals. When intervention was reinstated,
on-task levels returned to 87% (range = 80–91%) of intervals. Data collected during the
follow-up phase showed the intervention continued to be successful following a break
from school with on-task behavior levels remaining steady at 88% (range = 83–91%) of
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intervals on-task. There were no overlapping data points between conditions. Treatment
integrity averaged 4% (range = 0–13%) during baseline and 98% (range = 88–100%)
during intervention and follow-up.
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Figure 7. Honiahaka: Effect of Function-based Intervention

Carlos
As shown in Figure 8, Carlos’s on-task behavior averaged 24% (range = 18–34%)
of intervals during the first baseline condition and increased to an average of 86% (range
= 80–93%) of intervals upon implementation of intervention procedures. Upon return to
baseline, on-task levels dropped to 26% (range = 21–33%) of intervals, and once again
increased to an average of 88% (range = 78–95%) of intervals when intervention was
reinstated. During the follow-up condition, on-task behaviors remained steady with an
average of 85% (range = 81–95%) of intervals on-task. There were no overlapping data
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points between conditions. Treatment integrity levels corresponded to intervention data
trends with levels averaging 4% (range = 0–13%) during baseline and 96% (range = 75–
100%) during intervention and follow-up.
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Figure 8. Carlos: Effect of Function-based Intervention

Social Validity
The TARF-R (Reimers, & Wacker, 1988) was given to each of the teachers
following the conclusion of the study. The TARF-R included 17 questions with Likertstyle ratings. Each response was scored on a one to seven point scale, with four being
neutral. A total of 119 points were possible, with higher scores indicating higher levels
of social validity.
The teachers’ social validity ratings on the TARF-R averaged 100.3 (range = 92–
107). Tomás’s teacher, Ms. Vallard, rated his function-based intervention the lowest with
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a score of 92. Honiahaka’s teacher, Ms. Decker, rated function-based intervention
strategies with a score of 107, and Carlos’s teacher, Mr. Pickerman, rated the intervention
with a score of 102. These scores indicated that all teachers found the interventions were
effective overall, easy to implement, and appropriate for each participant. However, Ms.
Vallard felt too much time was needed each day to carry out the intervention and
intervention elements would be disruptive to her class operations. Ms. Decker was
unsure whether the intervention would create a permanent improvement in Honiahaka’s
behavior and felt a little extra time was needed each day to carry out the intervention with
high integrity. Mr. Pickerman was also unsure whether the intervention would create a
permanent improvement in Carlos’s behavior. Based on Carlos’s history, he was also
only fairly confident the treatment would remain effective across time.
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CHAPTER 5
DISCUSSION
The results of this study support the use of functional behavior assessments and
function-based interventions with participants diagnosed as deaf or hard of hearing.
Information gathered through interviews and direct observations was used to identify
attention and escape functions for three male elementary D/HH participants.
Individualized function-based interventions were developed for each participant that
incorporated social skills instruction, effective practice, positive reinforcement, and
extinction procedures. As a result, on-task behaviors increased for each participant.
According to the TARF-R (Reimers, & Wacker, 1988), all interventions were deemed
effective, appropriate, and easy to implement.
Treatment integrity levels proved to be important in the effectiveness of functionbased intervention in this study. Behavioral interventions are a set of components
implemented as a package (Greenwood, 2009). When interventions are not executed as
designed, researchers and school staff are unable to draw conclusions about their
effectiveness (Lane et al., 2004). The treatment integrity data for each of the three
participants depicted a relationship between the extent to which interventions were
implemented and on-task behavior. Some of the lowest levels of on-task behavior were
recorded on the days treatment integrity levels were low. Tomás’s teacher struggled with
implementing intervention components on a consistent basis. In fact, the return to
intervention phase was discontinued after only three data points due to low treatment
integrity levels. During the follow-up condition, implementation was inconsistent,
resulting in low levels of on-task behavior.
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On Day 18, an administrator had just observed Ms. Vallard to assess her
classroom management skills. On this day, treatment integrity levels rose from 55% to
70%. This facilitated a 35% increase in Tomás’s on-task behavior. The following week,
in the absence of administrative visits, treatment integrity levels decreased to 45%,
resulting in a decrease in on-task behavior (i.e., 50% of intervals). Prior to data
collection on Day 20, Ms. Vallard was involved in a meeting regarding Tomás’s
function-based intervention. His behavior plan was formally included in his IEP and
Mrs. Vallard was required to implement it in her classroom. As a result, the following
data collection periods demonstrated an increase in both treatment integrity and on-task
levels for Tomás.
Lane and colleagues (2004) suggested several factors that can affect treatment
integrity: (a) intervention complexity, (b) implementation time required, (c) materials
required, (d), number of personnel involved, (e) perceived and actual effectiveness, and
(f) motivation of the teacher. Ms. Vallard reported that the intervention was time
consuming and interrupted her daily classroom routines. Providing praise statements in
frequent intervals was not a part of her daily routine and she particularly found this
cumbersome when paired with delivering token reinforcement. Further, she struggled
with providing function-based reinforcers to Tomás. She felt this practice was unfair to
her other students. These factors may have had a negative impact in the treatment
integrity levels for Tomás.
The results of this study were consistent with previous research using functionbased intervention methods (Ingram et al., 2005; Scott, Anderson, & Spaulding, 2008;
Scott, Liaupsin, Nelson, & McIntyer, 2005) and with previous studies that have examined
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the efficacy of the Function-based Intervention Decision Model (e.g., Nahgahgwon, et
al., 2010; Turton, et al., 2007; Wood et al., 2011). For each participant, a functional
relationship was established and positive behavior change could be directly attributed to
the function-based interventions that were implemented. These findings supported the
use of these methods with the D/HH population.
Application to D/HH Population
Due to the unique structure of a school for the deaf, several observations were
made throughout the FBA and intervention development process for future research and
practice consideration. Behavior that is considered acceptable in one culture (i.e.,
hearing) may not be seen as acceptable in another, such as the Deaf community (Hindley,
Hill, & Bond, 1993). In this study, Ms. Vallard and Ms. Decker were deaf themselves
and self-identified as members of the Deaf community. In line with bilingual approaches
in the field of D/HH, both teachers believed in separation of languages and thus required
that students “turn their voice off” while in the classroom. Students were not encouraged
to vocalize or verbally communicate within the classroom and received checkmarks on
the board when they were caught doing so by hearing classroom aids. The purpose of
this requirement was to better integrate the students into a Deaf classroom and use ASL
for communication purposes. Also, for many members of the Deaf community, it is
considered disrespectful to talk or use one’s voice in front of other deaf individuals when
ASL is known. This appeared to be the case for these two teachers as they both identified
“voicing” as a behavior of concern during initial interview; however, because this
behavior was not a part of the operational definition of “off-task”, it was not included in
data collection.

59
Mr. Pickerman, however, encouraged verbal language in tandem with sign
language. He was frequently observed to correct the articulation of his students and
worked closely with the school audiologist to ensure his students’ hearing aids were in
working order to facilitate verbal language. When designing interventions and collecting
behavior data, the researcher must be aware of the different verbal versus “voice off”
requirements of each teacher of the deaf. This was especially important when teaching
participants how to communicate functional and social needs.
Another aspect requiring consideration when conducting FBAs in a school for the
deaf is the utilization of the interview tools used in this study (Dunlap et al., 1993; Kern,
Dunlap, Clarke, & Childs, 1994). Hindley et al. (1993) found that linguistic and cultural
differences could lead to alterations in what a D/HH person may report. Consequently,
the true meaning of the language may be lost in translation when an interpreter is utilized.
In this study, interviews were conducted by the author and a hearing educational
psychologist who was fluent in ASL and accepted within the Deaf community. Ms.
Vallard and Ms. Decker struggled with interview questions as they were written in the
interview protocols and communicated by the educational psychologist. The language of
the interviews did not directly translate to ASL and the educational psychologist assisting
in the interviews had to attempt to re-word the questions several times before
understanding was evident. This required much collaboration and creativity in language
between the researcher and educational psychologist to elicit function-based responses
from the teachers. Ideally, this type of assessment should be conducted by an individual
proficiently fluent in ASL and trained in FBAs and function-based interventions and
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supports. This practice could decrease the anxiety of professionals brought upon by the
language barrier and increase the depth of responses given by the teachers.
Incidental learning opportunities for deaf and hard of hearing children are limited
due to the absence of auditory cues in the environment (Antia & Kreimeyer, 1997). Due
to the nature of ASL as a visually based language, if a student is off-task and not able to
see the teacher, he is missing 100% of what the teacher is communicating at that moment.
A hearing child, however, would still receive auditory input if facing away from the
teacher and could potentially benefit from the delivered instruction. Further, for
redirection purposes, a deaf educator must move into a student’s line of sight, obtain his
attention, and then deliver the instruction or redirection. This requires more effort than
would be required of a teacher of hearing students and takes time away from class
instruction. Therefore, interventions had to be developed with these considerations in
mind. Inclusion of visual supports related to desired behaviors would be beneficial to
both students and teachers. This is the reason that each intervention included some sort
of visual representation of desired on-task behaviors on the participants’ desks. This
practice allowed the teacher to walk up to each participant, get his attention via tapping
on his desk to create vibrations, and then point to the desired behavior as a means of
redirection (Kelly, Forney, Parker-Fisher, & Jones, 1993). This method required less
effort than previously used methods of redirection.
Limitations and Future Research
Certain factors limit the interpretation and generalization of the results. First, this
study included only three elementary-aged participants; however, each participant
engaged in behaviors similar to those in other studies utilizing FBA procedures to
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develop effective behavior interventions. Additional studies with multiple D/HH
participants of varying ages would further verify the results. During the course of this
study, skills to promote on-task behavior were taught and observed during in only one
academic subject. To address generalization of skills, the function-based intervention
would need to be taught and reinforced in each additional academic area throughout the
school day (Gann et al., 2014; Whitford et al., 2013).
Although the SSIS (Elliott & Gresham, 2007) was administered prior to the
beginning of the study to assess global functioning, a post-test of this nature was not
given to the participants. It would have been helpful to use this instrument postintervention to assess whether students improved in the areas of social functioning,
behavior management, and academic competence as measured by a valid assessment.
Likewise, the TARF-R (Reimers & Wacker, 1988) was given to the teachers postintervention; they did not complete this evaluation of intervention acceptance and
effectiveness prior to the implementation of intervention to assess previously used
methods of behavior management. If given pre- and post-intervention, the TARF-R could
have been used to assess social validity differences between the non-function-based
interventions previously used by the teachers and the function-based interventions
implemented during the course of this study.
Future research should examine the use of function-based intervention with the
D/HH population. This work should investigate the effects of this approach with multiple
participants of varying ages who exhibit differing problem behaviors. Furthermore,
research in the utilization of function-based interventions with this population should
extend to additional settings including the dorm within residential schools for the deaf,
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non-segregated schools, homes, and communities. Research in how to best conduct
FBAs in tandem with teachers of the deaf is necessary to ensure the correct functions are
identified prior to implementation of function-based interventions. This research should
be conducted as collaboration among behavior and deaf education professionals and
researchers. Without additional research in function-based intervention methods with the
D/HH population, future teachers of the deaf will continue to struggle with management
of chronic behaviors exhibited by their students. As a result, these students will continue
to be underserved in their need for effective behavior management strategies.
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APPENDIX A – FUNCTIONAL BEHAVIOR ASSESSMENT FORMS
PRELIMINARY FUNCTIONAL ASSESSMENT SURVEY1
Student: ________________________

Age: _____

Sex: M F

Date: ______

Interviewer: _______________________

Respondent(s) _______________________

1. List and describe the behavior(s) of concern.
A.
B.
C.
2. Prioritize the behavior(s) of concern.
A.
B.
C.
3. What procedures have you followed when the behavior has occurred?
A.
B.
C.
4. What do you think causes (or motivates) the behavior?
A.
B.
C.
5. When do these behaviors occur?
A.
B.
C.

1

Developed by Dunlap, G., Kern-Dunlap, L., Clarke, S., & Robbins, F (1991).
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6. How often so these behaviors occur?
A.
B.
C.
7. How long has this/these behavior(s) been occurring?
A.
B.
C.
8. Is there any circumstance under which the behavior does not occur?
A.
B.
C.
9. Are there any circumstances under which the behavior always occurs?
A.
B.
C.
10. Does the behavior occur more often during certain times of the day?
A.
B.
C.
11. Does the behavior occur in response to the number of people in the immediate
environment?
A.
B.
C.
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12. Does the behavior occur only with certain people?
A.
B.
C.
13. Does the behavior occur only during certain subjects?
A.
B.
C.
14. Could the behavior be related to any skill deficits?
A.
B.
C.
15. What are the identified reinforcers for this student?
A.
B.
C.
16. Is the student taking any medications that might affect his/her behavior?
A.
B.
C.
17. Could the student’s behavior be signaling some deprivation conditions (e.g., thirst,
hunger, lack of rest?
A.
B.
C.
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18. Could the behavior be the result of any form of discomfort (e.g., headaches,
stomachaches, blurred vision, ear infection.)?
A.
B.
C.
19. Could the behavior be caused by allergies (e.g., food, materials in certain
environments)?
A.
B.
C.
20. Do any other behaviors occur along with this behavior?
A.
B.
C.
21. Are there any observable events that signal the behavior of concern is about to occur?
A.
B.
C.
22. What are the consequences when the behavior(s) occur?
A.
B.
C.
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Antecedent-Behavior-Consequence Data Collection
Behavior
Number

Antecedent

Behavior

Consequence

Function
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APPENDIX B – INTERVAL RECORDING DATA COLLECTION
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APPENDIX C – TREATMENT INTEGRITY FORMS
Date: _______________________

Treatment Integrity
Tomas
	
  
Opportunities	
  to	
  practice	
  learned	
  skills	
  at	
  the	
  
beginning	
  of	
  the	
  day	
  and	
  after	
  breaks	
  from	
  the	
  class	
  
	
  
Opportunities	
  to	
  engage	
  in	
  teacher	
  and	
  peer	
  
interactions	
  
	
  
Classroom	
  expectations	
  posted	
  
	
  
Visual	
  supports	
  on	
  Tomás’s	
  desk	
  	
  
	
  
Transition	
  activities	
  and/or	
  jobs	
  during	
  non-‐
academic	
  periods	
  
	
  
Teacher	
  praise	
  provided	
  at	
  high	
  rate	
  (every	
  5	
  
minutes)	
  related	
  to	
  desired	
  behaviors	
  
	
  
Token	
  reinforcement	
  for	
  visual	
  support	
  behaviors	
  
	
  
Short	
  break	
  and	
  access	
  to	
  chosen	
  item/activity	
  is	
  
provided	
  contingent	
  on	
  token	
  system	
  
	
  
Brief	
  redirection,	
  when	
  needed	
  
	
  
Peers	
  coached	
  to	
  ignore	
  inappropriate	
  behaviors	
  
	
  

0	
  
Never	
  
	
  

1	
  
2	
  
Sometimes	
  
Always	
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Date: ________________________

Treatment Integrity
Honiahaka
	
  
Opportunities	
  to	
  practice	
  learned	
  skills	
  at	
  the	
  
beginning	
  of	
  the	
  day	
  and	
  after	
  breaks	
  from	
  the	
  class	
  
	
  
Teacher	
  praise	
  provided	
  at	
  high	
  rate	
  (~every	
  10	
  
minutes)	
  related	
  to	
  desired	
  behaviors	
  
	
  
Token	
  reinforcement	
  provided	
  at	
  the	
  end	
  of	
  each	
  
period	
  
	
  
Reviewed	
  what	
  he	
  did	
  well	
  at	
  end	
  of	
  each	
  period	
  
	
  
Brief	
  reminder	
  of	
  areas	
  needing	
  improvement	
  at	
  
end	
  of	
  each	
  period	
  
	
  
Allowed	
  to	
  exchange	
  token	
  pennies	
  for	
  items	
  in	
  
class	
  store	
  
	
  
Brief	
  redirection,	
  when	
  needed	
  
	
  
Peers	
  coached	
  to	
  ignore	
  inappropriate	
  behaviors	
  
	
  

0	
  
1	
  
2	
  
Never	
   Sometimes	
   Always	
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Date: ________________________

Treatment Integrity
Carlos
	
  
Opportunities	
  to	
  practice	
  learned	
  skills	
  at	
  the	
  
beginning	
  of	
  the	
  day	
  and	
  after	
  breaks	
  from	
  the	
  class	
  
	
  
Opportunities	
  to	
  engage	
  in	
  teacher	
  and	
  peer	
  
interactions	
  
	
  
Posted	
  list	
  of	
  task	
  demands	
  per	
  subject	
  
	
  
Visual	
  supports	
  on	
  Carlos’s	
  desk	
  	
  
	
  
Transition	
  activities	
  and/or	
  jobs	
  during	
  non-‐
academic	
  periods	
  
	
  
Teacher	
  praise	
  provided	
  at	
  high	
  rate	
  (at	
  least	
  every	
  
5	
  minutes)	
  related	
  to	
  desired	
  behaviors	
  
	
  
Token	
  reinforcement	
  for	
  visual	
  support	
  behaviors	
  
	
  
Tangible	
  reinforcer	
  and	
  class	
  dollar	
  delivered	
  
contingent	
  upon	
  5	
  tokens	
  
	
  
Class	
  dollars	
  exchangeable	
  at	
  the	
  end	
  of	
  the	
  day	
  for	
  
identified	
  reinforcers,	
  including	
  activities	
  with	
  
teacher	
  
	
  
Classroom	
  noise	
  level	
  low	
  
	
  
Single,	
  brief	
  redirection	
  while	
  maintaining	
  task	
  and	
  
ignoring	
  undesired	
  behaviors	
  
	
  
Peers	
  coached	
  to	
  ignore	
  inappropriate	
  behaviors	
  
	
  

0	
  
1	
  
2	
  
Never	
   Sometimes	
   Always	
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APPENDIX D – TREATMENT ACCEPTABILITY RATING FORM - REVISED
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