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ABSTRACT
School Personnel Establishing Functional Communication Training Based On A Functional
Analysis With Autistic Students In A Public School Setting To Reduce Problem Behaviors
Candidate’s Name: Donielle Cohen Friedenthal
Degree: Doctor of Philosophy
Temple University, 2008
Doctoral Advisory Committee Chair: Saul Axelrod, Ph.D.

Autism is subset of the special education population that seems to be growing at an
alarming rate. According to the American Psychiatric Association (2000), one of the three main
deficits found in someone diagnosed with autism is a “qualitative impairment in
communication”. However, language skills are very difficult for autistic children to learn and
are often associated with disruptive behaviors. Research has shown a strong correlation between
problem behaviors and difficulties with communication. This study uses techniques (i.e.
functional analysis and functional assessment) to determine the function of these problem
behaviors and their communicative intent. This study also demonstrates that an experimental
approach such as a functional analysis can be done in a public school setting by public school
personnel. Once the function is determined, treatments incorporating Functional Communication
Training (FCT) can be applied to reduce these problem behaviors while increasing
communication. Research has shown that FCT that replaces each function of a problem behavior
will reduce problem behaviors in autistic children. Therefore, functional analysis results allow
for the reduction of problem behaviors while identifying optimal situations/settings to teach

language.
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Three male autistic students, attending a public school, were involved in the study. All
subjects exhibited one or more problem behaviors that interfered with their everyday functioning
at school. Initially, functional assessment data were collected via a descriptive analysis using
Antecedent-Behavior-Consequence (A-B-C) data. The A-B-C data were taken throughout each
subject’s school day in various environments. The data for each subject were graphed and
analyzed by a school psychologist. Based on the results, the school psychologist developed a
hypothesis for each subject regarding the function of his problem behavior. Subjects were
exposed to various functional analysis conditions using a single subject multielement
manipulation design based on the A-B-C data. These functional analysis sessions were
conducted in each student’s current public school placement. Functional analysis conditions
were implemented until stable levels of problem behaviors were obtained or a clear pattern
provided evidence as to the function of the problem behavior. Data from all sessions were
graphed in a multiple baseline across subjects and visually assessed. Based on the data from the
functional analysis, the function of the student’s problem behavior was hypothesized. The
experimenter, who was also a school psychologist, designed and implemented a function based
treatment package to successfully reduce each student’s problem behaviors. The treatment for
each subject was individually designed based on that subject’s functional analysis. Each
treatment also incorporated a FCT component. As a result, problem behaviors were successfully
reduced for each subject using functional assessment methodology by a school psychologist in a

public school setting.
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CHAPTER 1
INTRODUCTION
Context

This study used the strategies incorporated in functional analysis and Functional
Communication Training (FCT) to reduce problem behaviors with students diagnosed with autism
in a public school setting. Specifically, this investigation used functional analysis methodology
and a single subject research design in a public school setting to assess the function of an
individual student’s problem behavior. Research has shown a strong correlation between problem
behaviors and difficulties with communication (Durand, 1990). By knowing the function of a
behavior, it was possible to determine the communicative intent of the behavior (Carr & Durand,
1985a; Durand, 1993). In this study, when the functional analysis indicated communicative intent,
an intervention incorporating FCT was implemented. Through FCT, the student learned to
appropriately communicate his or her needs while reducing his or her problem behaviors. Since
the functional analysis provided evidence regarding the student’s high motivation to communicate
in order to access reinforcement in a specific condition, that condition provided an ideal situation
to improve his or her communication (Durand & Kishi, 1987).

This study targeted students with autism as it is an ever growing subset of the population of
special education in public schools. However, it was first necessary to be familiar with the
diagnosis of autism. According to the American Psychiatric Association (2000), there were three
main criteria to consider when diagnosing someone with autism. First the person must have a
“qualitative impairment in social interaction”. Secondly, they must display “restricted repetitive

and stereotyped patterns of behavior, interests, and activities”. This study addressed the third and



final criterion, which was a “qualitative impairment in communication as manifested by at least
one of the following”.
A. Delay in, or total lack of, the development of spoken language (not accompanied
by an attempt to compensate through alternative modes of communication such as
gesture or mime)
B. In individuals with adequate speech, marked impairment in the ability to initiate
or sustain a conversation with others
C. Stereotyped and repetitive use of language, or idiosyncratic language
D. Lack of varied, spontaneous make-believe, or social imitative play appropriate to
developmental level

Language skills are very difficult for autistic children to learn (Carr, 1982; Carr & Durand,
1985a; Charlop & Milstein, 1989; Garfin & Lord, 1986; Koegel & Traphagen 1982; Lovass, 1977,
Shah & Wing, 1986) and are often associated with disruptive behaviors (Koegel, Koegel, &
Surratt, 1992). In fact, most non-verbal or language delayed children have some type of a behavior
problem (Carbone, 2003a). One example would be disruptive behaviors that are often exhibited by
students with autism in order to escape something (Carr & Durand, 1985a; Carr, Newsom &
Binkoff, 1976; Koegel et al., 1992).

To compound the situation, these problem behaviors often limit the child’s ability to
benefit educationally in a public school setting. Due to these problem behaviors, the act of
teaching language to autistic students is often challenging (Durand, 1990). For example, research
has shown that school personnel are often less likely to attempt mainstreaming with non-disabled
peers when the student with the disability also exhibits problem behaviors (Arceneaux & Murdock,

1997). Problem behaviors also take time away from the student’s overall access to teaching and



thus from learning. At times, these behaviors become so severe that they may necessitate an out of
district educational placement or even residential placement. Some problem behaviors are
tolerable or manageable when students are young and small. However, as the student grows, the
same behaviors may be considered inappropriate or even dangerous.

There are various treatments discussed throughout the literature to reduce problem
behaviors. However, some studies do not analyze the variables responsible for the behavior
(Mace, Lalli, Lalli & Shea, 1993). Instead, behavior plans are based on strategies that have been
successful in the past to reduce a similar type of problem behavior (Crone & Horner, 1999). This
can be a potentially dangerous pattern. Research has demonstrated that if treatments are not based
on the specific variables controlling the problem behavior, interventions can have no effect or even
worsen that behavior (Ervin, Ehrardt & Poling, 2001).

Therefore, when working with autistic students, educators are often faced with two main
challenges. The first is to teach communication, while the second is to eliminate any problem
behaviors that the student may have developed. There are some researchers who have marketed
techniques to teach communication to students with autism while incorporating methodology for
reducing problem behaviors. One such technique is often referred to in the field as verbal
behavior. This technique stems from Skinner’s use of the term “verbal behavior”, which he used
to describe any type of communication (1957). Researchers such as Sundberg and Partington
(1990, 1991, 1993, 1996, 1998, 2000, 2001, & 2002) have applied some of Skinner’s analysis of
verbal behavior to create methodologies based on applied behavior analysis to teach
communication.

Current verbal behavior proponents acknowledge that when working with most non-vocal

or language delayed children, it is essential to address their behavior problems (Carbone, 2003a).



Carbone (2003b) documents specific techniques based on skinner’s analysis of verbal behavior.
He stipulates that these techniques should be based on the function of the student’s problem
behavior. Carbone (2003b) advocates treatments such as “Walk and Peel” and “Count and Mand”
if the function is tangible. However, it is unclear how the function of the behavior is determined
before implementing such techniques.

“All functional approaches to assessment involve identifying functional relationships”
(Cone, 1997). However, the literature is not always consistent on the terminology. The term
‘function’ is used throughout the literature when discussing the reduction of problem behaviors.
Hanley et al. (2003) reviewed the literature and reported the word ‘function’ is used in two main
ways. Function may describe the “effect that a behavior has on the environment” or the “purpose
the behavior serves for an individual”. The second use of the word function conveys a
“relationship between two variables in which one varies given the presence of absence of the
other”. Hanley et al. (2003) states that both definitions relate to a functional analysis. However,
the literature is also not always consistent on the distinctions between a functional analysis and a
functional assessment.

Some researchers describe three categories within a functional assessment for identifying
behavior functions: (a) indirect assessment, (b) descriptive analysis, and (c) functional analysis
(Iwata, et al., 1993). Other researchers such as Carr et al. (1994) describe functional assessments
as involving the following three stages: (a) description, (b) hypothesis forming, and (c)
verification. Yet, other researchers divide functional assessment methods into the following three
categories: (a) informant assessments, (b) direct observations, and (c) functional or experimental
analysis (Crawford, Brockel, Schauss, & Miltenberger, 1992). Cone (1997) clarifies the

distinction between functional assessments and functional analysis. Functional assessments



“involve activities in describing and formulating hypotheses about potentially controlling
variables” (Cone, 1997). Functional analyses involve “testing or verifying those hypotheses via
the systematic manipulation of environmental events” (Cone, 1997). According to Cone (1997),
the functional analysis includes the activities in the functional assessment. However, functional
assessments that do not include systematic manipulation do not include a functional analysis
(Cone, 1997). For the purpose of this paper, the distinction made in Cone (1997) will be used
documenting a functional analysis (systematic manipulation) as a suggested but not necessary
subset within a functional assessment.

When the function of a behavior is known, it is possible to create a functional match
between the behavior and treatment (Iwata, Vollmer, Zarcone, & Rodgers, 1993; Pelios, Morren,
Tesch, & Axelrod, 1999). Therefore, functional assessments help determine what treatments will
be effective before they are even implemented (Iwata, ef al., 1993). Many studies have shown that
functional assessment results have been used to design successful interventions to reduce problem
behaviors (Day, Rea, Schussler, Larsen, & Johnson, 1988; Hanley, Iwata, & McCord, 2003;
Pelios, et al., 1999). Specific techniques to determine the function of a problem behavior may
include descriptive analysis (Iwata et al., 1993) such as Antecedent-Behavior-Consequence (ABC)
data and scatter plots (Durand, 1990; Touchette, MacDonald, & Langer, 1985) or indirect methods
like questionnaires (Cone, 1997; Durand & Crimmins, 1988; Iwata et al., 1993) and interviews
(Durand, 1990). Staff may also take a more experimental approach such as a functional analysis
(Iwata et al., 1993).

Some researchers such as Iwata et al. (1993) believe a functional analysis is the optimal
method to identify a functional relationship. Some researchers believe the true function of

behavior can only be identified via a functional analysis (Northup et al., 1991). In his study,



Northup ef al. (1991) demonstrated that the true functions demonstrated by the functional analysis
were not predictable based on any other method of data collection or assessment. The advantage
of the functional analysis over a functional assessment is based on the concept that the results from
a functional analysis are causal while the results from a functional assessment are correlational
with poor internal validity (Iwata et al. 1993).

If a functional analysis yields the most accurate findings regarding the function of a
student’s problem behavior, one may assume that they would be commonly conducted in school
settings. However, this is not the case. A literature review by Hanley et al. (2003) indicates the
breakdown of where functional analyses are most often conducted. According to that review,
32.5% are conducted in hospital (inpatient) facilities, 31.4% are done in schools, and 25.3% are
done in institutions, while an additional 17.4% are done in other settings.

Statement of Purpose

The Individuals with Disabilities Education Act (IDEA) (1997, 2004) stipulates the need
for a Functional Behavioral Assessment (FBA) as part of the federal special education law.
However, the law does not specify how to conduct the assessment (Ervin, et al., 2001). Some
researchers have pointed out that since the applied behavior analytic field has not agreed on the
optimal procedure for conducting a functional assessment, it will be difficult to establish
guidelines for them to be done in schools (Cone, 1997; Ervin, et al., 2001). The U.S. Department
of Education describes FBA as a systematic process for describing problem behavior and
identifying the environmental factors and surrounding events. Based on this federal law,
functional assessments should be occurring frequently in public school settings.

There have been many studies demonstrating the effective use of functional assessment

methodologies in public school settings (Ellingson, Miltenberger, Stricker, Galensky &



Garlinghouse, 2000; Ervin, Radford, Bertsch, Piper, Ehrhardt, & Poling, 2001; Radford & Ervin,
2002). However, most studies using direct methods with observations and recording of
antecedents and consequences have been done by researchers and not by teachers, teaching
assistants, or other school personnel (Ellingson, ef al., 2000). In fact, in a literature review of 148
studies that conducting functional assessment’s in a school setting; only 21.2% were done by
school personnel alone (Ervin, ef al., 2001). According to that study, 13.7% were done by an
experimenter in conjunction with school personnel, while 51.8% were done solely by an
experimenter without any involvement of school personnel. Furthermore, it is unclear how many
of the functional assessment’s mentioned in the literature review incorporated a functional analysis
component to experimentally validate the function of the problem behavior (Ervin, et al., 2001).
There have been a small number of studies that demonstrated the ability to teach various
school personnel how to go beyond a functional assessment to conduct a functional analysis. One
study by Wallace, Doney, Mintz-Resudek, and Tarbox (2004) successfully taught a school
psychologist how to conduct a functional analysis using a small group workshop. Another study
by Moore (2002) successfully taught teachers to conduct a functional analysis (demand and
attention conditions) following extensive training involving reading materials, video
demonstrations, written assessments, and feedback. These studies suggest that school personnel
are able to learn the skills to conduct an experimental functional analysis in a school setting with
training. However, critics of these studies point out that the experimenters did not train all of the
components of conducting a functional analysis. Specifically, the trainees in those studies were
not taught essential skills such as data analysis and interpretation, as well as the ability to develop

interventions based on the results of the functional analysis (Wallace, et al., 2004).



Another survey study demonstrated that the majority of school staff who were directly
responsible for the assessment and treatment of problem behaviors claimed to know the
importance of conducting a functional assessment (Ellingson, Miltenberger, & Long, 1999). Yet,
only 64% of those staff correctly identified information that could be obtained via a good
functional assessment (Ellingson, ef al., 1999). In fact, 28% of the respondents provided
information that was actually inconsistent with descriptions of functional assessment information
(Ellingson et al., 1999).

If a functional analysis is successfully implemented in a school setting by school personnel,
information will be available to design a function based treatment. In the present study, a
functional analysis will be used to determine the function of problem behaviors exhibited by
students diagnosed with autism. As stated earlier in this paper, students diagnosed with autism
exhibit problem behaviors to a large extent because they do not possess the ability to appropriately
express their wants and needs to access reinforcement (Carr & Durand, 1985a). Since the student
exhibited problem behaviors to access reinforcement, the experimenter can hypothesize that the
subject’s motivation to obtain that reinforcement is high. Therefore, a treatment can be developed
for the student to learn an appropriate way to access the same reinforcement that he or she
previously received contingent on the problem behavior. Interventions incorporating FCT,
designed to address the individual student’s specific desire to access reinforcement, should reduce
his or her problem behaviors. It is essential to ensure that the communicative response being
taught is functionally equivalent to the communicative intent of the subject’s problem behaviors.
In other words, FCT procedures require a functional analysis of the problem behavior to ensure
that the response is functionally equivalent to the communicative intent of the person (O'Neill &

Sweetland-Baker, 2001). Research has shown that FCT that replaces each function of a problem



behavior will reduce problem behaviors in autistic children (Sigafoos & Meikle, 1996). Based on
the results of the functional analysis, FCT can teach students to communicate appropriately in
situations that previously evoked problem behaviors rather than engaging in problem behaviors to
access the same reinforcement. Therefore, functional analysis results allow for the reduction of
problem behaviors while identifying optimal situations/settings to teach language.
Hypotheses

This study will be based on the following hypotheses:
Hypothesis 1

A functional analysis can be reliably conducted in a public school setting by school
personnel to provide information about the function of an autistic student’s problem behavior.
Hypothesis 2

Based on the results of a functional analysis, a function based treatment package,
incorporating FCT, can be designed and implemented by school personnel in a public school
setting to successfully reduce a student’s problem behaviors.

Significance of the Study

There are several differences between this and other similar studies. One main distinction
is the use of the population of autism exclusively. Other differences include the public school
setting as well as the involvement of school district personnel only. The present study will use
only public school personnel that are available in all public school districts. The results of the
functional analysis will lead to a function based intervention incorporating FCT. Although there is
a lot of research on reducing problem behaviors through functional analysis, most research has not
been done in a public school setting by school personnel without the help of outside support.

Furthermore, most existing studies do not include a full functional analysis involving data
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collection, data analysis, as well as designing and implementing successful interventions.
Researchers have stated that functional analyses are difficult to implement in public schools due to
the lack of trained school personnel and lack of additional necessary resources (e.g. space and
extra personnel) (Ervin et al., 2001). Additionally, researchers state that because functional
analysis sessions are usually conducted several times a day, they may deprive students of access to
an appropriate learning environment (Ervin et al., 2001). Yet, other researchers such as Northup et
al. (1991) demonstrated the ability to conduct a functional analysis yielding a clear function in a 90
minute time frame.

Furthermore, when research articles address problem behaviors while teaching
communication to autistic students, they often fail to delve into the importance of determining the
function of the problem behavior. The results of the functional analysis will reveal situations in
which the autistic student is highly motivated to access some type of reinforcement. Therefore,
these situations provide ideal teaching opportunities. This study will address using those
opportunities to teach communication while reducing problem behaviors.

Definitions

Analogue functional analysis manipulates various antecedents and consequences that are
presumed important and observes their effects on the problem behavior (Durand, 1990).

Descriptive analysis examines behavior directly under natural conditions to provide
information to help form a hypothesis as to the function (Bijou, Peterson, & Ault, 1968; Bijou,
Peterson, Harris, Allen, & Johnson, 1969; Kohler & Greenwood, 1969).

Discriminative Stimulus (. sP ) is an antecedent that serves as a cue for occasioning a

response, resulting in reinforcement (Alberto & Troutman, 1999).
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Establishing operation (EO) “is an environmental event, operation, or stimulus condition
that affects an organism by momentarily altering: (a) the reinforcing effectiveness of other events
(reinforcer establishing) and (b) the frequency of occurrence of that part of the organism’s
repertoire relevant to those events as consequences (evocative)” (Michael, 1993). EO’s describe a
class of antecedent events that alters the effectiveness of reinforcement and changes the frequency
of behaviors that provide reinforcement (Michael, 1982).

There are two types of EO’s: Unconditioned EO (UEO) and Conditioned EO (CEO)
Unconditioned EO (UEQ)-unlearned reinforcer (Michael, 1988)
Conditioned EO (CEQ)-effects of reinforcer are already established/learned
(Michael, 1988) so they are based on the individuals history (Michael, 1993)

Extinction pertains to eliminating the reinforcement for an undesirable behavior (Iwata, et
al., 1993).

Functional Analysis involves direct observation and measurement of problem behavior
under test and control conditions in which some environmental variable is manipulated (Hanley,
Iwata, & McCord, 2003). It often tests or verifies hypothesis generated by the functional
assessment via the systematic manipulation of environmental events (Cone, 1997).

Functional Assessment is a process of gathering information to develop hypothesis about
causal relationships (Cone, 1997). It includes “activities involved in describing and formulating
hypotheses about potentially controlling variables” (Cone, 1997). Ervin et al. (2001) states that
functional assessments relate external conditions to specific behaviors so those behaviors can be
predicted and controlled. The results reveal antecedent variables and consequences that control the
behavior, which provide information to develop interventions to change the behavior (Ervin, et al.,

2001).



12

Functional Communication Training involves identifying the function of a problem
behavior and teaching an alternative communicative response to produce the same outcome of that
problem behavior (Carr & Durand, 1985a; Carr et al., 1994; Durand, 1990; Sigafoos & Meikle,
1996)

Functional equivalence occurs when “two or more response classes are maintained by the
same reinforcer class (Carr, 1988).

Functional match is the term used to emphasize that interventions are more effective when
matched to individual’s target behavior in its environmental context. Ideally, treatments should be
based upon at least a hypothesis regarding the function of a student’s problem behaviors (Repp,
Felce, Barton, 1988).

Generalization is the occurrence of a behavior in a non-training condition (e.g. across
subjects, settings, people, behaviors, and/or time) (Stokes & Baer, 1977).

Mand is “a verbal operant in which the response is reinforced by a characteristic
consequence” (Skinner, 1957). Mands require motivation on the part of the speaker that evokes a
behavior that is followed by a consequence delivered by a listener that is directly related to the
motivation (Sundberg, 2005).

Maintenance means the “initial intervention effects are durable” (Carr ef al., 1994)

Punishment is the contingent presentation of a stimulus immediately following a response,
which decreases the future rate and/or probability of that response (Alberto & Troutman, 1999).
Removing reinforcers or providing aversive consequences contingent on a behavior to override the
benefits achieved through that behavior (Axelrod, 1987).

Reinforcement is a consequent stimulus that increases or maintains the future rate and/or

probability of occurrence of a behavior (Alberto & Troutman, 1999).
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Response Class encompasses two or more topographically different behaviors, which all
have the same effect on the environment (Carr, 1988).

Response Generalization is a change that occurs in one class of responses (R1) when
another class of responses (R2) is manipulated (Carr, 1988).

Scatter plots provide general information about the distribution of behaviors across time
(Durand, 1990; Touchette, et al., 1985).

Sensory or perceptual reinforcement are primary reinforcers that are not based on prior
conditioning, but on the stimulation in the central nervous system (Lovaas, Newsom, & Hickman,
1987).

Tact refers to naming or identifying objects, actions, events, relations, properties, etc. (e.g.
tendency to say candy when you see candy) (Sundberg, 2005).

Verbal behavior refers to behavior that is reinforced through the mediation of another

persons’ behavior (Skinner, 1957).
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CHAPTER 2
REVIEW OF SELECTED LITERATURE
Problem Behaviors
Problem Behaviors as Communication Acts

There are two basic functional classes that all problem behaviors fall into: positive and
negative reinforcement (Iwata, et al., 1993). Positive reinforcement means that something is given
while negative reinforcement means something is removed or taken away. If a problem behavior
results in attention, which in turns reinforces the behavior, the attention is a form of positive
reinforcement, making it a social contingency (Mace et al., 1986). If a problem behavior results in
the removal of something aversive, it is a socially mediated negative reinforcer (Iwata et al., 1993).
There are also two ways for this reinforcement to take place. Reinforcement can be socially
mediated or automatic (Iwata, et al., 1993). Skinner (1969) coined the term automatic
reinforcement, which occurs when behaviors are reinforced by the stimulation they produce
making them independent of the action of others. They are often referred to as stereotypic,
mannerisms, or self-stimulation (Iwata, ef al., 1993). Other varieties of automatic reinforcers
include primary reinforcers (e.g. food) or perceptual reinforcement (Lovaas et al., 1987).

Within the developmental disability and psychiatric population, there is an inverse
relationship between level of communicative skill and frequency of problem behaviors (Carr &
Durand, 1985a; Foxx & Livesay, 1984; Shodell & Reiter, 1968; Talkington, Hall, & Altman,
1971). The Communication Hypothesis states that behavior problems may function like non-vocal
communicative acts to request (i.e. mand) specific reinforcers that are socially mediated (Carr,
1985; Carr & Durand, 1985a; Donnellan, Mirenda, Mesaros, & Fassbender, 1984; Sigafoos &

Meikle, 1996). According to the communication hypothesis, all aggressive behaviors have a
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common “demand characteristic” because they require a reaction from the environment and the
consequences are often reinforcing (Patterson, Littman, & Bricker, 1967). Therefore, the focus of
the intervention becomes the differential reinforcement of alternative behavior (DRA) using the
original consequence as reinforcement (Iwata et al., 1993). Examples of this would be teaching a
child who is seeking attention to say, “I want attention”, “Am I doing good work™ or “I need help”.

Iwata et al. (1993) notes the benefits of using this model over previous models because it
does address using the function of a specific person’s problem behaviors when establishing an
intervention. However, Iwata ef al. (1993) also identifies limitations to the communication model.
One criticism is the fact that the model describes the cause of behavior as a mental process (i.e.
requiring intention) within a subject rather than the result of an environmental contingency (Iwata
et al., 1993). This description of behavior does not take into account automatically reinforced
behaviors that serve no communication function nor require a reaction from the environment
(Iwata et al., 1993). In other words, it does not account for other reinforcement contingencies that
are independent of the environment (Iwata et al., 1993).

Iwata et al. (1993) also believes that one of the model’s strength is also a weakness. The
model focuses on communication training to access reinforcement. However, if all behavior were
a result of an inability to communication, how could that account for other interventions not based
on teaching the person to communicate that have been proven to be effective? For instance, by
setting up a plan of Differential Reinforcement for Other Behavior (DRO), the person can access
the original reinforcement without engaging in a problem behavior. An example would be a child
who hits someone to gain atten