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Abstract 

  Maladaptive behaviors present in children with ASD can be linked to many 

environmental functions such as tangible, escape, attention, or sensory related situations. 

A growing theme across both the classroom and in research presents a connection 

between communication deficits and the increased likelihood of maladaptive behaviors. 

For this reason, addressing communication deficits has the potential to decrease 

maladaptive behaviors and increase functional communicative abilities.   

This research project is designed to assess the efficiency of combining discrete 

trial training and functional communication training to decrease maladaptive behaviors 

and increase communication in children with Autism Spectrum Disorder (ASD).  The 

communication barrier exhibited in many children with ASD restricts their ability to 

progress through everyday situations.  

A multiple baseline across participants design was used to determine the 

effectiveness of the treatment package on increasing functional communication and 

decreasing maladaptive behaviors. The results of the study indicated that functional 

communication can be obtained and used a replacement behavior for the targeted 

maladaptive behaviors. All three participants acquired a communication modality and 

were able to use the modality in FCT. Of the three participants, two decreased the 

frequency of their maladaptive behavior. The third participant did not display any 

maladaptive behaviors during the course of the research.  
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Chapter I 

Introduction 

 Autism Spectrum Disorders (ASD) creates a wide range of difficulties for 

children and their families. As the prevalence of ASD has increased to 1 in 88 births, the 

influence of this disability has become wide spread. According to the National Institute of 

Health, 1.5 million Americans are currently diagnosed with ASD (National Institute of 

Health, US Centers for Disease Control and Prevention; CDC, 2012). The three core 

characteristics that define ASD include: social deficits, communication deficits, and 

repetitive/restrictive behaviors (Robins & Dumont-Mathieu, 2006). Of the five disorders 

that fall on the autism spectrum, Asperser's disorder, Rett syndrome, childhood 

disintegrative disorder (CDD) and pervasive developmental disorder-not otherwise 

specified (PDD-NOS), autism is the most severe in regards to severity of symptoms on 

the spectrum (National Institute of Health, US Centers for Disease Control & Prevention, 

2010). The signs of ASD typically emerge by 18 months of age and the majority of 

diagnoses are established around age three (National Institutes of Health, Autism Society, 

2010). IDEA defines autism as: “Autism means a developmental disability significantly 

affecting verbal and nonverbal communication and social interaction, generally evident 

before age three that adversely affects a child’s education performance. Other 

characteristics often associated with autism are engagement in repetitive activities and 

stereotyped movements, resistance to environmental change or change in daily routines, 

and unusual responses to sensory experiences” (IDEA 2004; Part 300/A/300.8/c/1/i). 

 Communication presents a particularly difficult challenge for children with ASD. 

The inability to communicate affects both those children with verbal ability and those 
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without. Even for children who have verbal ability, the inability to pull the correct words 

at a given time lends itself to the use of a nonverbal communication method. Nonverbal 

communication methods are often used among children with a dual diagnosis of 

intellectual disabilities and ASD. Receptive language presents its own challenges for 

children with ASD. Comprehension of spoken language can be understood or not 

comprehensible by the receiver. The combination of challenges with both expressive and 

receptive language creates a total communication gap between children with ASD and the 

rest of the world (Wimpory, Hobson, Williams, & Nash, 2000). 

 Paul et al. (2004) determined that children with ASD struggle in a wide range of 

areas related to communication. Such areas include talking in sentences, asking 

questions, abstract concepts, relating experiences, using prepositions, using function 

words, plurals/tenses, and information about self. These deficits in expressive 

communication areas restrict the ability of children with ASD to express their needs and 

wants.  

 Behavioral issues are a prevalent concern among children with ASD. High levels 

of emotional and behavioral problems are exhibited in many children with ASD when 

compared to typically developing peers. Behaviors include but are not limited to 

tantrums, hitting, screaming, self stimulation, etc. (Herrig et al., 2006). Expressing and 

understanding the emotional expressions of others can lend itself to increasing the 

intensity and frequency of maladaptive behaviors in children with ASD. Communication, 

though not directly identified as triggering maladaptive behaviors, can indirectly 

influence behavior as children with ASD express their needs and wants through 

maladaptive behaviors. The limited ability to properly communicate needs and wants 
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transfers into behaviors targeted at sending messages to the receiver (Baghdadli, Picot, 

Pascal, Pry, & Aussilloux, 2003). 

 Different communication modalities can be used to support the verbal 

communication of children diagnosed with ASD with and without verbal communication 

ability. Manding allows children with some verbal ability to communicate using one or 

two word expressions. Mands are researched-based in both attaining a desired item or to 

function as the removal of an aversive stimuli (Sundberg & Michael, 2001). The purpose 

of this study is to analyze the effectiveness of using a functional communication training 

to increase communication and decrease the frequency or intensity of maladaptive 

behaviors.  

Statement of the Problem 

 As the prevalence of ASD continues to increase, the need for validating 

interventions that target the needs of such children also increases. With characteristics of 

both communication deficiencies and problematic behaviors, addressing these two issues 

has become ever more valuable. Aggressive behaviors and self-injurious behaviors 

severely exhibited by children with ASD limits their access to classroom instruction and 

daily living abilities (Prater & Zylstra, 2002). In many cases, the limited communication 

ability increases the frequency and duration of problematic behaviors. Through the use of 

functional analysis, the correlation between communication ability and maladaptive 

behaviors has risen to the forefront.  

 The increased need for effective intervention has drawn attention to proper 

methods for addressing both as separate entities. Limited research using ABA techniques 

to address the lack of communicative ability functioning as the trigger for maladaptive 
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behaviors has been completed. As children continually attempt to communicate needs 

and wants, behaviors appear to be the only effective and consistent method of attaining 

such items. Therefore, the need for a communication method to replace such maladaptive 

behaviors is in high demand.  

Purpose of Study 

The rationale for the present study was to provide a functional communication 

modality that young children with ASD could use as a replacement for maladaptive 

behaviors. For many students with ASD, the inability to communicate elicits the presence 

of maladaptive behaviors. Through the acquisition of a communication modality such as 

a mand and instruction on functional use of the mand in a naturalistic setting, a decrease 

in maladaptive behaviors triggered by the inability to communication should be 

exhibited. 

 For many children, communication training has not yet been initiated or has not 

been used in such a long time that the child no longer has the ability to implement the 

previously learned communication modality such as a mand. For this reason, before the 

use of the mand could be used in the natural environment through functional 

communication training, discrete trial training (DTT) was completed for acquisition. DTT 

provided the initial instruction for attainment of a communication method as the 

participants in the study did not have a current form of communication.    

Research Questions 

The following research questions will be analyzed in this study: 
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1. Will the participants be able to use the acquired mand during FCT to request 

desired items?  

2. What is the impact of DTT and FCT on problem behaviors? 

 

Conceptual Framework 

 Applied Behavior Analysis (ABA) has evolved into a practice that takes a 

scientific approach to assessing and targeting behaviors. Each step involved in the ABA 

process addresses the topography of behaviors through data collection meticulously 

creating hypothesis and interventions based off the gathered data (Baer, Wolf, & Risley, 

1968). The individualized movement used in single subject design enhances the ability of 

ABA procedures to create replicable and validated research (Dunlap, Kern, & Worcester, 

2001). Single subject design research provides an in-depth analysis of a small group of 

individuals or with a single participant. Even with the limited ability for generalization, 

single subject designs enrich the learning process as various interventions add to the field 

of ABA. 

History of ABA 

ABA historically began with Ayllon and Michael (1959) in a state hospital. They 

took 19 patients and used extinction and extinction plus reinforcement procedures to 

increase desirable behaviors. The procedures used in their study have thus translated into 

the science of ABA (Ayllon & Michael, 1959).  ABA was further defined and 

implemented by Lovaas in the 1960’s by drawing from the work of Skinner. Initially, 

ABA focused heavily on reactive procedures using strictly consequence based 

interventions. As ABA has progressed, a proactive process has evolved that now takes 
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into consideration both the antecedent and consequence related to the behavior (Wolery, 

Barton, & Hines, 2005). Baer et al. (1968) developed the methodology in which ABA 

operates under to this day. These guidelines state that treatment shall be: “applied, 

behavioral, analytic, conceptually systematic, effective, and produce generality (p.92)”.  

Progression of ABA 

Cooper, Heron, and Howard (2007) express that the use of ABA principles is 

increasingly requested by parents and instructors of children with ASD. The principles 

developed from the scientific foundation of ABA have continually proven to be effective 

at addressing the behaviors of individuals with ASD. From its initial roots, the continuous 

expansion of ABA addresses the growing needs of children. Data driven intervention has 

always been considered valuable. In the progression of ABA, positive interventions are 

currently implemented with the desired outcome of increased functionality in society. 

The provisions of ABA have made a transition into current needs of society as a whole 

and in individualization of each client.  

ABA Methods 

According to Cooper et al. (2007), ABA consists of a wide range of treatment 

options and data collection procedures. Overall, ABA can be broken down into 

antecedent and consequence interventions. Antecedent interventions are those that 

manipulate the events prior to the behavior. Consequence interventions target an event 

following the behavior that can either increase or decrease future occurrences of the 

behavior. Reinforcement is the term used for consequence interventions designed to 

increase the future likelihood of the behavior. There are two forms of reinforcement: 

positive and negative. Positive reinforcement provides a desirable activity or item to 
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increase the future occurrences of the desired behavior. Negative reinforcement removes 

a negative stimulus to increase the future occurrences of a desired behavior. Punishment 

is the term targeted at decreasing the likelihood of a non desired behavior. Positive 

punishment provides an undesired stimulus used to decrease the behavior and negative 

punishment removes a desired item or event to decrease the behavior (Cooper et al., 

2007).  

DTT and FCT 

Two derived interventions, functional communication training (FCT) and discrete 

trial training (DTT) have enhanced the advancement of the field. DTT is a consequence 

intervention focusing on positive reinforcement to increase a desired behavior. FCT is an 

antecedent intervention by providing an alternative behavior as a replacement for the 

undesired behavior. When used in isolation both FCT and DTT have markedly profound 

implications across a wide range of participants. However, the two interventions have 

limitations when used without the support of a comparable intervention. FCT can only be 

effective in expanding the use of a communication modality if such ability is current in 

place. For many children, expanding the use of communication is out of range. FCT is 

effective when children have a current ability to communicate. For those who have no 

ability to communicate, there is a need to revert back and provide support at the current 

level of the child (Shukla-Mehta & Albin, 2005). DTT is intensive and set up in a one-on-

one format. The emphasis on repetition and intensity in instruction defines the ability of 

DTT to be proficient in the acquisition of new skills. The format of DTT uses the 

principles of operant conditioning through the use of reinforcement (Delprato, 2001). 

DTT is criticized for its limited use and functionality in the naturalistic setting. While 
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DTT is evidence based in obtaining new skills, the ability to generalize the skills to other 

environments or materials can be limited.  

 The limitations of both interventions provide difficulties when used in isolation. 

The weakness of both interventions supports the weakness of the other. The combination 

of DTT and FCT enhances both the acquisition and generalizability of communication 

skills. DTT supports the acquisition of a communication modality for children with ASD 

who do not have communication in their current repertoire while FCT expands the initial 

learning to various settings in the natural environment. 

Definition of Terms 

Applied Behavior Analysis (ABA): “ABA is the science in which tactics derived 

from the principles of behavior are applied to improve socially significant behavior and 

experimentation is used to identify the variables responsible for the improvement of 

behavior” (Cooper et al. 2007). 

Autism Spectrum Disorder (ASD): “A disability that falls on a spectrum with a 

combination of characteristics such as: lack of social skills, communication delays, 

restricted interests, lack of symbolic play, and lack of social responding” (Choutka, 

Doloughty, & Zirkel, 2004, p.95). 

Discrete Trial Training (DTT): Discrete trials are set up through the presentation 

of a discriminative stimulus with a behavior immediately following. After the behavior is 

exhibited, a contingent consequence is then presented. A momentary break is given and a 

second trial begins. DTT is characterized by intense, one-on-one instruction (Babel et al., 

2008). 
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Functional Analysis: A functional analyses is designed to present various 

conditions (e.g. escape, control, tangible, ignore, attention) in order to determine the 

function of the behaviors exhibited in participants (Ringdahl et al., 2008). 

Functional Behavior Assessment (FBA): A FBA gathers information from 

“archival records, interviews, and direct observations” to create a hypothesis as to the 

function of the behavior. From the hypothesis, an intervention is then tailored to the 

individual child (Dunlap et al., 2001). 

Functional Communication Training (FCT):“FCT is a differential reinforcement 

of an alternative (DRA) procedure that supplies reinforcement for communication and 

inherently places the maladaptive behavior on extinction” (Grow, Kelley, Roane, & 

Shillingsburg, 2008, p.15). 

Mands: “Mands are independent verbal responses produced as a response to an 

establishing operation and reinforced by a specific reinforcer” (Egan & Barnes-Holmes, 

2009, 691). 

Operant Conditioning: Operant conditioning is the process of consequences used 

to increase or decrease the future likelihood of the occurrence of a behavior (Cooper et 

al., 2007).  

Preference Assessment: An assessment used to determine reinforcers that are 

preferred by the individual child. The assessment determines items that are highly and 

those less preferred (Shillingsburg et al., 2009). 

Tacts: “Tacts are independent verbal responses produced as a response to a 

nonverbal discriminative stimulus and reinforced by a generalized reinforcer” (Egan & 

Barnes-Holmes, 2009, p.691). 
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Significance of the Study 

 Communication training is vital to the ability of an individual to socialize and 

function in society. The ability to communicate unlocks many paths for an individual 

who once was inhibited by a communication barrier. According to the diagnosis criteria 

by the DSM-IV-TR, the delay or total lack of spoken language is a qualifying criterion 

for children with ASD (American Psychiatry Association, 2000). The prevalence of 

communication impairments among children with ASD increases the concern for an 

effective intervention to provide a form of communication.  

 Communication involves many areas such as facial expressions, gestures, and eye 

contact, all of which are challenging for young children with ASD. It has become 

progressively more important to address these communication issues. For many children 

who are nonverbal, the development of a nonverbal communication method such as 

Picture Exchange Communication System (Pasco & Tohill, 2011) is necessary in order 

for communication to exist. For children who have limited communication ability but 

lack the training to use such skills, tacting or manding can provide a functional 

communication method (Wimpory et al., 2000).  

 The current study was designed to address the communication concerns with 

children with ASD. By providing initial training in communication through DTT and 

then extending the communication modality to functional use through FCT, the hope of 

the study was to provide a communication foundation for the participants in the study. 

Summary 

 With the prevalence of ASD increasing, the need for interventions targeted at the 

areas of concern becomes a central focus of educators and researchers. Communication 
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deficits create a vast realm of difficulties in the everyday functioning of children with the 

diagnosis of ASD. The inability to communicate inhibits a person’s ability to acquire 

daily living skills, vocational skills, academic skills, etc. The current study was targeted 

at decreasing maladaptive behaviors and increasing communication ability in children 

with ASD. The multiple baseline across participants design was initiated by targeting the 

acquisition of a communicative ability through DTT and expanded to use the 

communication modality in real life settings through FCT.  
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Chapter II 

Review of the Literature 

The purpose of this chapter was to detail the published literature that related to 

children with autism spectrum disorder (ASD) as well as describe behavioral and 

communication interventions targeted at increasing the effectiveness of functioning in 

this targeted population. The beginning of this chapter discusses the core areas of concern 

in children with ASD including social deficits, communication deficits, and behavioral 

concerns. Second, a close examination of Applied Behavior Analysis (ABA) in regards to 

the theoretical standpoint and mandatory components was discussed. Further, research 

based interventions for children with autism such as Discrete Trial Training (DTT), 

Functional Communication Training (FCT), manding was explained including pertinent 

research. Finally, a detailed analysis of interventions pairing DTT and FCT was 

presented. 

Characteristics of ASD 

 ASD is a severe developmental disability affecting neurological development that 

results in varying levels of impairments (National Institute of Neurological Disorders, 

2010). Over the past few years, the prevalence of ASD has increased to 1 in 88 births 

with males being affected three to four times more than females. It is estimated that 

nearly 1.5 million Americans fall somewhere on the autism spectrum (National Institute 

of Health, US Centers for Disease Control & Prevention; CDC, 2012). ASD encompasses 

variations of related pervasive developmental disabilities as it is considered a spectrum 

disorder. A variety of forms of autism fall on the spectrum including: Asperser's disorder, 

Rett syndrome, childhood disintegrative disorder (CDD) and pervasive developmental 
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disorder-not otherwise specified (PDD-NOS). Autism is defined as the most severe in 

regards to severity of symptoms on the spectrum (National Institute of Health, US 

Centers for Disease Control & Prevention, 2012). Typically, signs of ASD emerge by 18 

months of age and the majority of diagnoses are established around age three (National 

Institutes of Health, Autism Society, 2010). 

Definitions of ASD 

The Diagnostic Criteria for 299.00 Autistic Disorder, according the Diagnostic and 

Statistical Manual IV-TR (DSM-IV-TR)(American Psychiatry Association, 2000) 

includes: 

(A) A total of six (or more) items from (1), (2), and (3), with at least two from (1), one 
each from (2) and (3) 

(1)  Qualitative impairment in social interaction, as manifested by at least two 
of the following: 
a. Marked impairment in the use of multiple nonverbal behaviors such as 

eye-to-eye gaze, facial expression, body posture, and gestures to 
regulate social interaction. 

b. Failure to develop peer relationships appropriate to developmental 
level. 

c. A lack of spontaneous seeking to share enjoyment, interests, or 
achievements with other people, (e.g. by a lack of showing, bringing, 
or pointing out objects of interest to other people). 

d. Lack of social or emotional reciprocity. 
(2) Qualitative impairment in communication as manifested by at least one of 

the following: 
1. Delay in, or total lack of, development of spoken language (not 

accompanied by an attempt to compensate through alternative modes 
of communication such a gesture or mime). 

2. In individuals with adequate speech, marked impairment in the ability 
to initiate or sustain a conversation with others. 

3. Stereotyped and repetitive use of language or idiosyncratic language. 
4. Lack of varied, spontaneous make-believe play or social imitative play 

appropriate to developmental level. 
(3) Restricted repetitive and stereotyped patterns of behavior, interest and 

activities, as manifested by at least two of the following: 
1. Encompassing preoccupation with one or more stereotyped and 

restricted patterns of interest that is abnormal either in intensity or 
focus. 
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2. Apparently inflexible adherence to specific, nonfunctional routines or 
rituals. 

3. Stereotyped and repetitive motor mannerisms (e.g. hand or finger 
flapping or twisting, or complex whole body movements). 

4. Persistent preoccupation with parts of objects. 
(B) Delays or abnormal functioning in at least one of the following areas, with onset 

prior to the age 3 years: (1) social interaction, (2) language as used in social 
communication, or (3) symbolic or imaginative play. 

The disturbance is not better accounted for by Rettt Disorder or Childhood Disintegrative 

Disorder. 

IDEA 2004 defines ASD as:  

“Autism means a developmental disability significantly affecting verbal and 

nonverbal communication and social interaction, generally evident before age three 

that adversely affects a child’s education performance. Other characteristics often 

associated with autism are engagement in repetitive activities and stereotyped 

movements, resistance to environmental change or change in daily routines, and 

unusual responses to sensory experiences (IDEA 2004; Part 300/A/300.8/c/1/i).” 

Components of ASD 

Children with ASD typically exhibit three main components that interact with one 

another to display the characteristics commonly associated with the disability. These 

three components include social deficits, communication deficits, and 

repetitive/restrictive behaviors (Robins & Dumont-Mathieu, 2006). Other signs of ASD 

include difficulties in pretend play, over or under sensitivity to light or sound, repeated 

body movements, obsessive attachments to objects, and delayed communication 

(National Institute of Health, 2010).  

ASD is a pervasive developmental disorder that is characterized by social skill 

deficits, limited interactive speech, and sensorimotor deficits. These three characteristics 
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are common among the greater population of children with ASD but the abilities in 

children with autism vary, resulting in an uneven pattern of strengths and weaknesses. 

Intellectual disabilities are not one of the criteria in the diagnosis of ASD but there are a 

high number of incidences in which the two occur together.  Other characteristics 

displayed by children with ASD include echolalia, stereotypical behaviors, self-injurious 

behaviors, and insufficient symbolic thinking (Prater & Zylstra, 2002).  

Assessing the Symptoms 

The DSM-IV-TR (American Psychiatry Association, 2000) is the leading 

assessment tool in diagnosing ASD in children. It is designed to assess the core deficits 

shared among individuals with ASD. Specific rating and screening scales have also been 

developed that function to indicate tendencies and the need for further evaluation. The 

most prominent of these scales include: Autism Diagnostic Interview-Revised (ADI-R) 

(LeCouteur, Lord, & Rutter 1994), Autism Diagnostic Observation Schedule (ADOS) 

(Lord, Rutter, DiLavore, & Risi, 2001), Childhood Autism Rating Scale (CARS) 

(Schopler, Van Bourgondien, Wellman, & Love, 2010), Gilliam Autism Rating 

Scales(GARS) (Gilliam, 1993), and Pervasive Developmental Disorders Screening Test – 

Stage 3(PDDST) (Siegel, 2001). The assessment process includes a variety of 

professionals and a wide range of the mentioned assessments to guarantee accuracy in 

diagnosis (National Institute of Health, 2010). 

 Robins and Dumont-Mathieu (2006) evaluated the need for early screening in 

children with ASD. The authors suggested two levels of screening. Level I for screening 

children who are at risk from the general population. Level II screening offers a more in-

depth look at a specific population. The authors suggested two informative screening 
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tools used during Level I: The Parents’ Evaluation of Developmental Status (PEDS) 

(Minnesota Department of Health, 1998) and The Ages and Stages Questionnaires (ASQ) 

(Squires et al., 2009). Screening tools used in Level II that are targeted to assess autism 

include: Checklist for Autism in Toddlers (CHAT) (Baron-Cohen & Weelwright, 1992), 

the Modified Checklist for Autism in Toddlers (M-CHAT) (Robins, Fein, & Barton 1999), 

PDDST-II (Siegel, 2000), and the Screening Tool for Autism in Two-year-olds (STAT) 

(Stone, McMahon, Henderson, 2008). There are varying choices when evaluating 

children for ASD. The main component to such evaluations is the use of a range of 

assessment tools and a variety of professionals. 

Research Concerning Characteristics 

Impairments in Communication 

 An extensive range of communication abilities are affected by ASD. These 

communicative abilities expand over a vast array of abilities but typically include social 

conversation, slow language development, repeated words or phrases (echolalia), the use 

of gestures instead of verbal communication, and the adjustment of gaze in response to 

other communicators (National Institute of Health, 2010). Expressive communication is 

the primary area of concern due to its connection with behavior. 

Due to their struggles in expressive communication, a great deal of children with 

ASD are required to resort to nonverbal communication methods. This is common for the 

population of children who have a dual diagnosis of ASD and a developmental disability. 

Receptive communication can also be affected through lack of responsiveness to verbal 

communication expressed by others in the environment but accessing the child’s world is 

dependent on effective expressive communicative abilities (Wimpory et al., 2000).  
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In support of the importance of expressive communication, Chan, Chang, Leung, 

Cheung, and Cheung (2005) explored the verbal ability of young children with ASD. The 

participants included 46 children between the age of five and six. Of the participants, 27 

were typically developing and 19 were diagnosed with ASD. All of the participants were 

native Chinese speakers who resided in Hong Kong. The participants were all 

administered the Test of Nonverbal Intelligence-III (TONI-III)(Brown, Sherbenou, & 

Johnson, 1997) to assess intelligence, The Expressive Language Scale (Bowers, 

Huisingh, LoGuidice, & Orman, 2010) to test verbal expression, and the Token Test 

(Mcghee, Ehrter, & DiSimoni, 2007) to assess verbal comprehension. All assessments 

were given in a quiet room in the participant’s own school setting.  

The intelligence assessment indicated that all the children in the ASD group 

scored lower than the typically developing peers. Expressive language was also 

significantly different, t=6.45, p<.001 from the control group. The ASD group who was 

paired according to nonverbal intelligence also scored significantly lower on verbal 

production than the control group, t=3.59. p<.01. There was no significant difference, 

however, in verbal comprehension. Overall, the study indicated a significant impairment 

in expressive communication in children with ASD but little impairment in verbal 

comprehension (Chan et al., 2005). 

Paul et al. (2004) looked at expressive communication further by also comparing 

adaptive functioning between children diagnosed with ASD and children diagnosed with 

a PDD-NOS. The participants in the study included 40 children that ranged in age from 

four to 11. Of the 40 participants, 20 were diagnosed with ASD and 20 were diagnosed 

with PDD-NOS. Eighteen of the twenty participants diagnosed with ASD were male, two 
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were female and 19 of the 20 participants diagnosed with PDD-NOS were male and one 

was a female. The Vineland Adaptive Behavior Scales (VABS) (Sparrow, Cicchetti, & 

Balla, 2005) was administered in a clinical setting to assess the areas of communication, 

daily living, socialization, and motor. The interview was administered to the participant’s 

primary guardian. The data was analyzed through an analysis of variance between the 

domains and sub domains of the VABS (Sparrow et al., 2005). 

The results of the current study indicated a significant difference in 

communication (expressive) and socialization (interpersonal and play/leisure). There was 

no significant difference in the daily living domain. The PDD-NOS group scored higher 

than the ASD group in all areas. Seventy percent of all the significant differences were 

noted on item sets that were in the expected range of the participants. The communication 

domain displayed low scores on average for the group of children with ASD: talking in 

sentences (60.0), asking questions (31.2), abstract concepts (53.8), relating experiences 

(15.5), using prepositions (29.0), using function words (37.0), plurals/tenses (28.8), and 

information about self (37.8). From the research, a distinct weakness in 

syntax/morphology and pragmatics emerged. The study was designed as a comparative 

analysis of children with ASD and PDD-NOS but displayed a delay in communication 

skills among children with ASD. Socialization skills were also established as an area of 

weakness in children with ASD. The deficits in communication and socialization were 

present in 80% percent of the participants diagnosed with ASD (Paul et al., 2004). 

While Paul et al. (2004) found a correlation between communication and social 

skills, Chiang (2008) investigated the correlation between communication and disruptive 

behaviors in individuals with ASD. A naturalistic observation method was used to 
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determine if the inability to communicate provokes problem behaviors. Thirty two 

children ranging from three to 16 diagnosed with ASD were included in the study. 

Overall, 50% of the children involved in the study used problem behaviors as a way to 

expressively communicate, typically as requesting or rejecting functions.  A t-test 

revealed that there was a directive of the problem behaviors more frequently towards 

adults than peers (t(15)=3.01, p<0.05). In conclusion, the researcher indicated that one in 

every two children with ASD suffer from communication difficulties that can promote 

aggression as a form of communication.  

Social Skills Impairments 

 One distinguishing factor of children with ASD is a deficit in social skills. Social 

impairments are commonly exhibited through withdrawn behaviors, treating others as 

objects, preference to be alone, lack of empathy, few to no friends, and lack of response 

to eye contact. Play is also interrupted as children with ASD tend to lack pretend or 

imaginative play as well as imitation abilities (National Institute of Health, 2010). 

Limitations in imitation due in part to praxis are a common affect of ASD present in 

young children. Imitation ability assists children in imitative play, social interaction, and 

the development of new behaviors. The inability to imitate can limit productivity of 

developing these skills (Rogers, 1998). Visible attributes of these deficits can be 

exhibited through isolating one’s self, lack of play interactions with peers and/or adults, 

and scarcity of physical contact (Wimpory et al., 2000). 

To look further into the noted social skills impairments, Smith, Lovaas, and 

Lovaas (2002) paired children with high functioning ASD and delayed children with 

typically developing peers in a free play setting to assess the behaviors exhibited by each 
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group. The participants included three separate groups: nine with high-functioning autism 

(HFA), seven delayed peers with ASD, and eight typically developing peers. Fifteen 

minute play sessions were conducted in a play room set up with age appropriate toys and 

materials.  

All children underwent segregated sessions and sessions with participants from 

each of the other two groups. The pairings of the children with HFA interacted at a high 

rate when paired with a typically developing peer. On the other hand, minimal interaction 

was noted between children with HFA when paired with delayed peers with ASD. The 

results signified that the social deficits in children with both high-functioning ASD and 

delayed peers with ASD are limited. These limitations however, could be enhanced in 

higher functioning children when paired with typically developing peers (Smith et al., 

2002).  

Wimpory et al. (2000) also compared typically developing peers with children 

with ASD to distinguish social abilities. They conducted a structured interview to 

determine the differences in social ability between infants with ASD and typically 

developing same age peers. Twenty parents completed an interview. There were no 

diagnoses of ASD for any of the participants. The researchers chose to find participants 

who had a referral letter that indicated the child had impairments in social interaction to 

eliminate biases. Ten of the participants had a child who had been referred for testing and 

10 who had not. Of the 10 participants in the ASD category, eight were boys and two 

were girls. The CARS (Schopler et al., 2010) was conducted to establish a confirmed 

diagnosis of ASD on the ten suspected children. The interview was administered by a 

clinical psychologist either at home or at the child development center. The infants with 
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ASD had a mean score of 3.6, with a standard deviation of 2.4 and the control group 

mean was 15.7, with a standard deviation 2.5.  

The two emerging themes from the research indicated a strong deficit in person-

to-person communicative expressions (greetings, social directed feelings, etc.) and 

person-person-object interactions (showing objects to others, referential use of eye 

contact, etc.). There were no children in the group diagnosed with ASD that 

acknowledged objects in relation to individuals. The current body of research supports 

the notion that young children with ASD exhibit a high level of social impairments. 

These impairments were universally in person-to-person and interpersonal contact 

(Wimpory et al., 2000). 

Another attribute related to ASD is the lack of capacity for inter-subjectivity. 

Inter-subjectivity refers to the ability to share emotional states, intention (directed 

gestures or verbal communication), and joint attention. Joint attention is most commonly 

associated with children with ASD and can be due in part to the lack of verbal 

communicative ability. As children age, communication ability may potentially increase 

but deficits in pragmatics typically emerge (Rogers, 1998). Social skill weaknesses are 

prevalently exhibited in the area of social reciprocity. There is a limited amount of back 

and forth interactions between the child and peers or adults (Wimpory et al., 2000). 

Behavior 

 Behavioral concerns among children with ASD have created a growing concern in 

the classroom and home environment. To determine the extent of such behaviors, Herrig, 

et al. (2006) analyzed the difference of mental health in parents of children with a 

developmental disability and ASD and parents of children with only a developmental 
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delay. In the process of establishing the mental health of parents, the researchers had to 

determine behavior challenges in the children. One hundred twenty-three children and 

their parents were included in the research. The DSM-IV (American Psychiatry 

Association, 2000), ADI-R (LeCoutier et al., 1994), and the ADOS (Lord et al., 2001) 

were used as the measurement scales for the participants. In the second session of 

assessment, the group of children diagnosed with ASD had a higher mean of total 

behavior scores as opposed to the group with developmental disabilities alone. Higher 

levels of emotional and behavioral problems were exhibited among the group of children 

with ASD and developmental disabilities as opposed to the group with developmental 

disabilities alone. The research implied that behavioral concerns were related to the 

diagnosis of ASD. 

 Herrig et al. (2006) established that children with ASD were more prone to 

exhibit problem behaviors.  Baghdadli et al. (2003) narrowed down the research by 

investigating the age of recognition of ASD in children and its relationship to the severity 

of the disability. The participants included 193 children under the age of seven who were 

diagnosed with a pervasive developmental disorder. The participants were assessed by 

retrospective data collection, psychological testing, and speech assessments. 

Retrospective data collection included medical history, age of first psychiatric 

consultation, recognition of first disturbances, birth order, and parent’s social class.  The 

results indicated early recognition of first disturbance in children who also were 

diagnosed with a medical condition. Of the participants, the most common early 

recognition that occurred before age two were identified as social deficits. Daily living 

skills and the presence of a neurological disease were strong indicators during of 
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recognition signs. The children with age of recognition of first abnormalities before the 

age of 18 months had a higher associated with developmental delay or medical diseases 

in conjunction of ASD. Conclusions drawn from the study indicated that early detection 

is more related to developmental disabilities in combination with ASD and not as 

common among children diagnosed with ASD in solitaire. The social skills deficits 

served as one of the initial indicators of a diagnosis. 

Sensory 

Children with ASD may experience over or under responsiveness to sensory 

stimuli. These sensory issues vary among children and between senses in individual 

children. Auditory sensitivity is the most researched sensory functioning area affected by 

ASD. Research has correlated auditory sensitivities to language acquisition (Rogers, 

1998; Baranek et al., 2006).  

In a study comparing children with ASD to children with developmental 

disabilities and typically developing peers, Baraneck, et al., (2006) sought to determine if 

sensory impairments were exclusive to children with ASD. The results indicated 

significantly higher overall sensory symptoms in comparison to typically developing 

peers and children with developmental disabilities. The greatest increase between the 

group of children with ASD and the norm groups was in the category of hypo 

responsiveness in both social and non social contexts. 

Research conducted by Chen, Rodgers, and McConachie (2009) compared 

restricted and repetitive behaviors and sensory processing of children with ASD. Their 

results indicated a strong correlation between more severe sensory impairments and the 

presentation of restricted behaviors. Lane, Young, Baker, and Angley, (2010) were also 
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able to correlate sensory deficits with both maladaptive behaviors and communication 

ability. 

Learning and Memory 

Restrictions in executive functioning create difficulties in planning, organizing, 

and goal creation. Trouble in executive functioning stretches across all age levels of 

children with ASD. Slow learning rates are often time associated with ASD. In learning 

new materials, countless repetitions are required to gain a single skill (Rogers, 1998). 

Memory and recall abilities were investigated by Renner, Klinger, and Klinger 

(2000) by studying implicit and explicit memory in children with high functioning ASD. 

Fourteen children were chosen who ranged in age from six to 14. All the participants had 

an intelligent quotient (IQ) of 70 or above and diagnosed with ASD. A pre-test was 

completed where pictures were presented for four seconds and then a blank screen for 

four seconds. At any point during the eight second session the child was allowed to name 

the picture. Using 137 pictures from the Snodgrass and Vanderwart Normed Picture 

Series (Snodgrass & Vanderwart, 1980), the researcher presented the pictures to assess 

implicit memory, explicit memory, and free recall. The results indicated that there was no 

significant difference in memory between typically developing peers and children with 

ASD. Scores were comparable in implicit memory, explicit memory, and free recall.  

The research by Renner et al., (2000) contradicted the belief that children with 

ASD exhibit signs of medial temporal lobe amnesic disorder. The study did however 

show that while children with autism recognized the same amount of information, the 

organizational process differed. The children with ASD struggled with initial recall 

(primacy effect) but were able to pull out the information within the allotted time frame. 
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The research indicated that the deficit was not in memory but in organization which in 

return prompted a delayed response. 

Millward, Powell, Messer, and Jordan (2000) assessed the episodic memory in 

children with ASD. Two experiments were conducted. One experiment was designed to 

assess episodic memory and another to ensure that the results from the first study were 

not related to the participant’s developmental delay. The participants in the first study 

consisted of two groups of 12 children, one group diagnosed with ASD and the other 

group set up as a control. The experiment included 25 minute walks where five specific 

locations were designated as the personal interactions for the participants. Elicitation 

questions consisting of free recall questions and cued recall question were asked of the 

participation upon completion of each walk.  

The results indicated that the control group was able to recall a significant greater 

amount than the group with ASD in the free recall assessment and cued recall 

assessment. The second experiment was conducted on 12 children with moderate learning 

disabilities. The design was comparable to the first experiment. The second experiment 

confirmed the results of the first. Children with ASD recalled fewer events that they were 

directly involved in as opposed to children with the same verbal ability. The children 

with ASD had a higher recall rate when they were not directly involved in the activity as 

opposed to direct involvement. These finding support the notion that children with ASD 

lack the ability to experience self and self events. While Renner et al. (2000) were able to 

prove that children with ASD do not have explicit and implicit memory deficits, episodic 

memory appeared to be an area of weakness according to the current study conducted by 

Millward et al. (2000). 
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Lopez and Leekman (2003) analyzed the idea that children with ASD struggle 

with understanding information in context. Two experiments were conducted: one to 

assess verbal ability in context and the other to assess visual context. Fifteen participants 

diagnosed with high functioning ASD were compared against 16 typically developing 

peers that were comparable according to chronological age. The verbal IQ of each 

participant was also comparable across the two groups. Visual or picture information was 

used during the visual context task in altered form to meet the needs of children with 

ASD. Objects were paired with visual scenes in which the children were asked to match 

the objects to the appropriate scene.  The results indicated that there was no significant 

difference in responding correctly by the experimental and control group.  

This conclusion discredited the notion that children with ASD are unable to 

process information in context with visual support. The experimental group did show a 

greater amount of semantic errors as compared to the control group. However, these 

errors were nonrelated to comprehension of information in context. The second 

experiment assessed the ability of children with ASD to assess verbal ability in context 

using picture presentations as in experiment one. Again, no significant difference was 

indicated between the experimental and control group. Experiment three used verbal 

presentation to test recall of semantic category in visual and verbal domains. Experiment 

three resulted in similar results as experiment one and two.  

The experimental group performed slightly lower than the control group but no 

significant results were found. Experiment four was designed to assess if children with 

ASD struggle with understanding homographs. Sixteen sentences were used using the 

homographs tear, row, bow, and lead. The results of experiment four exhibited 
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impairments in understanding homographs when in the context of a sentence. Both 

groups were able to better understand the homographs when placed closer to the end of 

the sentence. The overall results of the research indicate that children with ASD have 

impairments in understanding information in context. The difference exists but not 

significant in any area except for the use of homographs in context. The current 

experiments indicated that impairments in semantic memory are exhibited in children 

with ASD.  

Other Implications 

Diet. A popular belief among society indicates that children with ASD have some 

form of nutritional deficiency that can be altered through the use of a gluten free diet. 

Arnold, Hyman, Mooney, and Kirby (2003) researched the validity of this belief by 

analyzing the amino acid of profiles in 36 children diagnosed with ASD. Of the 36 

participants, 26 were not a restricted diet and the remaining 10 were on a gluten free diet. 

The analysis indicated no unique difference in the amino acid profile.  

The results suggested that both groups had amino acid deficiencies linked to poor 

protein nutrition. Three of the children on a restricted diet were tested before and after the 

administration of the gluten free diet. One of the participants developed a severe amino 

acid deficiency after eating the restricted diet and the other two showed no significant 

difference. The overall results indicated that children with ASD have a deficiency in 

amino acids, specifically: methionine, leucine, and isoleucine. The results, however, 

implied that the gluten/casein free diets further enhanced the deficiencies and had 

negative, long term effects on children with ASD.  
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Sleep issues. Hoffman et al., (2005) investigated sleep problems in children 

diagnosed with ASD. The participants included interviews with guardians of 80 children 

diagnosed with ASD, ages four to 15. The Children’s Sleep Habits Questionnaire 

(CSHQ) (Owens, Spirito, McGuinn, 2000) and the GARS (Gilliam, 1993) were 

administered to each participant. Sleep disordered breathing was linked to stereotypical 

behaviors and social interactions. Children’s “parasomnias” were also connected to an 

increased level of “autistic behaviors”. The results of the study indicated that sleep 

disordered breathing and “parasomnias” affected sleep duration which then resulted in 

sleepiness during the day. Although no solid evidence supported the idea that a lack of an 

established bedtime routine was associated with sleep disorders with children with ASD, 

the researchers strongly suggested that there was an association. Twenty of the 

participants in the study were non-verbal, limiting the ability of the researchers to 

conduct assessment on the Communication subscale of the GARS (Gilliam, 1993). 

A Review of ABA 

ABA is not simply an intervention; it is a science of assessments, implementation, 

and evaluation to produce an ongoing intervention for children with ASD (Jensen & 

Sinclair, 2002). “…Analytic behavioral application is a self-examining, self-evaluating, 

discovery-oriented research procedure for studying behavior” (Baer et al., 1968, p. 91). 

ABA involves an analysis effective at targeting specific behaviors in varying settings, 

topography, and functions (Baer et al., 1968). 

What is ABA? 

ABA emphasizes individualization through the use of single subject designs, 

empiricism with the high level of accountability, and replicable practices (Dunlap et al., 
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2001). The science has been proven effective in children with ASD, particularly in the 

areas of functional skills and cognitive performance (Jensen & Sinclair, 2002). Methods 

used in ABA practice meet five specific needs for children with ASD including1) 

teaching new skills, 2) skill maintenance, 3) generalization, 4) altering the environment, 

and 5) removing the reinforcing contingencies maintaining maladaptive behaviors 

(Steege, Mace, Perry, & Longnecker, 2007).  

ABA is based on seven core components that merge to create a behavioral 

intervention that has become the leading research-based intervention for children with 

ASD. In order to qualify as an ABA program, the following components must be 

included: “applied, behavioral, analytic, technological, conceptually systematic, effective, 

and possess some level of generality” (Baer et al., 1968, p. 92). Applied research 

indicates that the study is focused on the individual needs and those needs important to 

society. In applied research, a formative relationship between the behavior and stimuli is 

established and maintained. ABA is behavioral through the focus on actual observable 

and measureable behaviors. The analysts’ change of measurable behaviors produces 

quantifiable data which then marks a distinct change or lack of progress (Baer et al., 

1968).  

The behavioral approach lowers the level of inference that can be made about the 

behavior alteration (Wolery, Barton, & Hine, 2005). Analytic research establishes a 

notable relationship between the intervention and the outcome. In determining the 

effectiveness of intervention, it is not plausible to develop a control group, therefore 

designs used to establish this relationship such as reversal and multiple baseline allow 

practitioners to maintain the analytic component (Baer et al., 1968). Experimental designs 
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are used in order to establish functional relations between the intervention and the 

behavior change (Wolery et al., 2005).  

The Components of ABA 

In order for a study to be technically sound, it must be able to be replicated by 

another individual where the same or similar results can be obtained. In making an 

intervention technically acceptable, concise explanations of each step in the 

implementation and analysis are included. A conceptual system involves intertwined 

methods that are connected into the discipline of ABA. Effectiveness of an intervention 

focuses strongly on the specific outcomes of a given intervention. If all of the above 

components are included but the intervention does not yield effective results, the entire 

process has failed. The final component of ABA is generality. Generality in ABA is 

established if the change in behavior occurs either across behaviors or across varying 

settings (Baer et al., 1968).  

ABA seeks to establish a target behavior and refine or replace the given behavior 

with a more functional and socially acceptable behavior (Baer et al., 1968). ABA uses 

techniques of reinforcement and motivation to increase adaptive behaviors and decrease 

maladaptive behaviors. Such techniques include 1) schedule of reinforcement, 2) token 

systems, 3) choice boards, 4) negative reinforcement, and 5) escape extinction. Delivery 

is typically completed in a one-on-one or one-on-two format in a distraction free 

environment or location in a classroom. A most-to-least prompting is implemented in 

order to follow an errorless learning approach (Kates-McElrath & Axelrod, 2006). ABA 

proves to be most effective when implemented 25 to 40 hours per week (Jensen & 
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Sinclair, 2002). Enriched application of the mentioned principles and components lends 

itself to yield positive results with participant success. 

ABA in Schools 

ABA is empirically supported and remains the leading intervention of choice for 

children with ASD. Litigations within school districts has increasingly relied and 

requested the use of ABA techniques in treatment for children with ASD (Kates-

McElrath & Axelrod, 2006). Classroom systems, school-wide behavior support plans, 

and a variety of assessment tools all find their roots within ABA. One such assessment 

tool frequently used in the school setting is curriculum-based assessments (CBA). CBA 

are directly related to the curriculum and follow the same methodologies as presented in 

ABA. Intervention strategies used in current classrooms also employ ABA principles 

through operations such as: prompting, fading and shaping, self-management strategies, 

motivational programs based on positive reinforcement, and task analysis (Dunlap et al., 

2001). 

Center-based programming is essential in the maintenance of any program based 

of the science of ABA. The central focus allows for ongoing monitoring and alterations 

as needed to ensure the success of the program. Parents are a core component to ensuring 

an effective program can be implemented across behaviors and settings. Without the 

support of parents, the treatment package lacks ability for maintenance and generalization 

(Jensen & Sinclair, 2002). A team based approach between schools and home connected 

the two to enhance functioning in children with ASD. 
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Research Supporting ABA Usage 

ABA principles have been implemented and analyzed as far back as the late 

1950’s. Wolery et al. (2005) conducted a historical examination of ABA through a 

review of articles published in the Journal of Applied Behavior Analysis (JABA). 

Journals were randomly pulled from articles ranging from Volume 1 in 1968 to Volume 

36 in 2003. The research was designed to look at the participants, the settings, primary 

dependent variables, and the interventions used. The results indicated that as time has 

passed, a greater number of articles examined studies of children under the age of five, 

stressing the increased importance on early intervention. The implementation of 

generalization increased from three articles in Volumes one to eight in Volumes 13 to 24 

and 10 in Volumes 25 to 36.  

These results are gauges of how ABA has gradually expanded to focus more on 

the ability of behavior change to generalize across settings. However, a problem with 

ABA emerged through the analysis of articles from JABA. According the research, very 

little research had been conducted with parents, other family members, or teachers. The 

progression of JABA articles also indicated an increase in need and use of functional 

communication interventions for children with ASD. A trend noted in the literature was a 

decrease in focusing intervention on stereotypical behaviors and an increase on 

treatments targeted at aggressive or self-injurious behaviors.  

With the limited research in natural environments, Weiss and Delmolino (2006) 

conducted research on the outcomes of learning rates for children receiving ABA in a 

home-based setting. The participants included 20 children with ASD who received 40 

hours per week of intense ABA instruction at home to support previous documented 
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research suggesting the need for intense ABA practices. Nineteen of the 20 children 

began services before the age of five and one participant began intervention before the 

age four. The ABA techniques used in intervention included 1) DTT, 2) naturalistic 

teaching, 3) shaping, and 4) reinforcement. The intervention spanned over a four year 

period. The CARS (Schopler et al., 2010) was used to assess autism severity. The pre-

intervention scores for all twenty participants’ averaged at 45.7 and post-intervention 

scores of 26.6.  The VABS (Sparrow et al., 2005) were used to assess adaptive behavior. 

The average of scores pre-intervention was 49.85 and post intervention was 76.05. The 

CARS and the VABS both indicate substantial improvements in both autism severity and 

adaptive behavior in all participants. These improvements however, were highly variable 

between participants. Nonetheless, each of the participants showed gains in both 

domains.  

Leblanc, Richardson, and McIntosh (2005) sought to determine if intensive 

instruction is beneficial by completing a case study on three children diagnosed with 

ASD. Their goal was to determine if intensive early intervention using ABA 

methodologies would have an effect on: IQ, adaptive functioning, and language. The 

researchers also analyzed if there was a difference according to age of services, duration 

of services, or number of hours of treatment per week. The participants included three 

children with ASD. Their ages were four years and six months, four years and ten 

months, and two years and eleven months. Of all the areas studied, mixed results were 

derived in the areas of IQ and adaptive functioning. Language dramatically increased 

according to pre and post measurements. Age, number of hours, and duration of treatment 
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also yielded inconsistent results. With such gains, the researchers supported naturalistic 

therapy and the need for high intensity ABA schedules (Jensen & Sinclair, 2002). 

History of ABA 

ABA historically began with Ayllon and Michael (1959) in a state hospital. They 

took 19 patients and used extinction and extinction plus reinforcement procedures to 

increase desirable behaviors. The procedures used in their study have thus translated into 

the science of ABA (Ayllon & Michael, 1959).  The elements presented by Ayllon and 

Michael (1959) are still implemented in the field today. 

However, original use of ABA focused heavily on consequence based 

interventions. After criticisms of slow progress and results that were not lasting, the 

discipline soon became labeled as a reactive process. The reliance of consequences 

eventually led to punishment contingencies that did not meet the approval of many 

professionals and parents (Dunlap et al., 2001). The progression of ABA began with the 

realization of the relationship between the environment and behavior. At this stage in 

development, ABA researchers began experimenting with antecedent based interventions 

by analyzing variables in the environment that potentially trigger behaviors (Dunlap et 

al., 2001). This led to a concern that ABA only supported high levels of aversive stimuli 

as a behavior modification technique. Upon this realization, the literature analysis 

conducted on JABA indicated a dramatic decrease in the use of aversive stimuli and an 

increase on reinforcement based interventions. In JABA’s early volumes, many of the 

submitted researchers were using aversive stimuli to modify behavior. Beginning in the 

late seventies, a slow decrease of such stimuli and an increase in more positive behavior 

interventions was noted (Wolery et al., 2005).  
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Based off the original pioneers, Ivar Lovaas began behavioral intervention with 

children with ASD during the 1960’s at the University of California. The research 

conducted by Lovaas (1987) indicated a 47% increase in IQ over the control group which 

only resulted in a 2% increase. His initial research focused on language, intensity of 

services, and inclusion of children with ASD into general education. Sundberg and 

Michael (2001) recognized the slow progress rate of Lovaas’ initial training and 

suggested the use of manding as presented by B.F. Skinner. Manding involves the use of 

communication that is self reinforcing (i.e. “I want a cookie”). With the combination of 

Lovaas’ initial treatment and Skinner’s teaching techniques, the theoretical framework 

for ABA was developed (Rosenwasser & Axelrod, 2001). 

In another concern that presented itself historically, ABA was restricted to 

laboratory settings in order to maintain the scientific component. As researchers in the 

field of ABA have further researched the effectiveness of clinical interventions, they have 

expanded in moving the intervention into real-world settings. The needs of participants 

are not in a confined laboratory setting but in the daily life of those engaged in ABA 

training. It is the goal of ABA practitioners to hold constant as many variables as possible 

to create a scientific approach to behavior in more functional settings (Baer et al., 1968). 

In maintaining the scientific element Wolf (1978), the chief editor for JABA, 

pushed ABA as a new field attempting to make a difference in lives of individuals with 

ASD. In its early stages of development, ABA stood strong in the belief of objective data. 

Wolf raised the question of whether or not the publication was remaining true to that 

notion in assuming their research is “socially significant”. Concerns about what is 

socially significant and how it can be measured from an objective standpoint became an 
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area of focus. To be true to the science of ABA, it was critical to objectively measure all 

components. Wolf established three levels used to assist in validating social significance. 

These levels include 1) are the goals being chosen important to society, 2) are the 

procedures considered acceptable, and 3) are consumers satisfied with the results. 

Through raising and revising key elements such as “socially significant” treatment, the 

science of ABA has markedly improved their applications to enhance interventions 

(Wolf, 1978). 

Continuous alterations and improvements in ABA practices have occurred through 

ongoing experimentation, creating a dynamic discipline aimed at meeting the needs of the 

target populations (Dunlap et al., 2001).  

ABA Concerns 

ABA programs can be challenging to implement for various reasons. One such 

reason is the lack of trained professionals available to reach the extensive population of 

children who could benefit from such services (Jensen & Sinclair, 2002). Although 

parents and teachers may become trained in ABA, there is a general lack of 

understanding in regards to the scientific nature of the approach, which in return, 

negatively affects an ABA program. Intense intervention is critical to the success of a 

program. The lack of finances and availability of the few professionals to provide these 

services also limits the ability of ABA professionals to reach the entire population of 

children with ASD. A continuous debate as to who will pay for ABA services ties 

families up in their ability to finance services. Insurance companies feel it is the 

responsibility of the education system and vice versa (Jensen & Sinclair, 2002). The 



Texas Tech University, Amanda Quine, August 2012 
 

37 
 

struggle to train individuals for school and the issues in payment in private therapy 

created a hindrance on the application of ABA. 

Functional Assessments & Analysis 

Assessment is the driving force behind any application of a program. Assessment 

is conducted prior to, during, and after intervention to continually monitor progress and 

promote change when needed. All interventions used in an ABA program have empirical 

support and individualized to the specific needs of the child. Often times, an effective 

program encompasses several ABA methods to complete a comprehensive program 

(Steege et al., 2007). ABA includes the use of the analysis process to clarify a 

relationship between the target behavior and conditions in which the behavior occurs 

(Jensen & Sinclair, 2002).  

IDEA 2004, Part 300(E) 300.530 f 1 i & ii, states the following about functional 

assessments: 

(i) Conduct a functional behavioral assessment, unless the LEA had 

conducted a functional behavioral assessment before the behavior that 

resulted in the change of placement occurred, and implement a behavior 

intervention plan the child, or  

(ii) Receive, as appropriate, a functional behavioral assessment, and 

behavioral intervention services modifications, that are designed to 

address the behavior violation so that it does not recur.  

The Behavior Analyst Certification Board Guidelines for Responsible Conduct 

(August 2004), explains the proper use of functional assessments as: 
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3.03 Functional Assessment. 

a. The behavior analyst conducts a functional assessment, as defined below, to 

provide the necessary data to develop an effective behavior change program. 

b. Functional assessment includes a variety of systematic information-gathering 

activities regarding factors influencing to occurrence of behavior (e.g. 

antecedents, consequences, setting events, or establishing operations) including 

interview, direct observation, and experimental analysis. 

An emphasis of ABA is the idea of function over form which has stemmed the 

use of functional assessments in targeting the environmental causes of maladaptive 

behaviors (Dunlap et al., 2001). Functional assessments were developed to pinpoint 

critical components to the manifestations and triggers of behavior. A collection of 

archival information, interviews, and observations collaborate to scientifically establish a 

hypothesis to the trigger maintaining the target behavior. From the hypothesis, 

interventions are then developed based off the data collection which in return increases 

the effectiveness of the behavior change programs (Dunlap et al., 2001). 

Functional Behavior Assessments (FBA) are designed as an instrument to assist in 

accurately predicting the functions of behaviors to develop a comprehensive program to 

decrease maladaptive behaviors or increase adaptive behaviors. Typical FBAs include 

components such as setting events, antecedents, and consequences. FBAs define the 

behavior in measurable and observable terms. They are also designed to attain 

information regarding the occurrence or non occurrence of the target behaviors. A 

completed FBA report will include 1) description of behavior, 2) analysis of behavior, 3) 
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antecedents/consequences, and 4) a suspected hypothesis as to the function of the 

behavior (Mace, 1994).   

As opposed to an FBA, functional analysis creates condition to notate the 

occurrence or non occurrence of a behavior. Functional Analysis has taken many forms 

(Mace, 1994). First, is the use of indirect methods such as rating scales. These methods 

are quick and easy to administer but can be unreliable in certain situations. Second, 

descriptive methods such as observations provide valid information from the natural 

setting but are difficult to standardize. Finally, experimental methods through 

contingency control provide the most proficient data but may overlook variables in the 

natural setting (Mace, 1994). To compensate for the disadvantages, many practitioners 

combine the functional analyses methods. Conroy, Asmus, Sellers, and Ladwig (2005) 

combined indirect and descriptive methods by conducting the Functional Assessment 

Interview (FAI) (O’Neil et al., 1997), the Motivational Assessment Scale (MAS) (Durand 

& Crimmins, 1992), and the Functional Assessment Observation Form (FAO) (O’Neil et 

al., 1997). This combination provides the reliability to indirect methods through including 

direct observations. 

In taking into consideration, the process of a functional analysis, Wilder, Harris, 

Reagan, & Rasey (2007) conducted a functional analysis on preschool children to 

determine the effectiveness of the process for determining functions of noncompliance. 

The participants in the study included two, three year old boys who were not diagnosed 

with any disability. The qualification for the study was noncompliance. A multi-element 

functional analysis was conducted to analyze three conditions for noncompliance: 

preferred, non-preferred, and control. The results indicated that functional analyses can 
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be useful in determining the function of noncompliance in preschool children. Although 

the participants in the study were not diagnosed with ASD, the ability of the functional 

analysis to reach a diverse population indicated its effectiveness as a general practice to 

addressing noncompliant behaviors.  

Butler and Luiselli (2007) took the previously mentioned research further and 

used a functional analysis to develop an intervention for an escape-maintained behavior. 

The participant in the study was a thirteen year old girl diagnosed with ASD. The three 

target behaviors present in the participant were self-injury, aggression, and tantrum. A 

functional analysis was conducted to determine the functions of the participant’s target 

behavior. The conditions for Phase one of the functional analysis were alone, play, 

demand, and attention. Phase two was conducted to determine if different instructional 

requests triggered the target behaviors. Three different instructional requests were 

performed and analyzed. Phase three of the functional analysis assessed if different 

instructors presenting the material influenced the target behavior.  

The results of the functional analysis guided the researchers in implementing an 

ABAB reversal design under the demand condition. The researchers were able to 

decrease the occurrence of the target behavior by directing intervention to the correct 

function of the participant’s behavior. The implementation of the functional analysis in 

the research guided the researchers in developing an intervention based on the function of 

the behavior. Due to the correlation between the function and the intervention, a high 

success rate was noted (Butler & Luiselli, 2007). 

This research supported the use of FBAs and functional analyses. Cunningham 

and O’Neil (2000) analyzed two assessment tools against one another to determine the 
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difference in results of conducting a functional analysis and a FBA identifying behavior 

functions. Three participants diagnosed with ASD were assessed using both methods of 

assessment. The teachers of the participants were asked general questions to determine 

the teacher’s awareness of behavior. They then completed a FAI (O’Neil et al., 1997) and 

the MAS (Durand & Crimmins, 1992). Next, the practitioners collected observational data 

using the FAO (O’Neil et al., 1997) over a four to five day period. These components are 

all inclusive of a FBA. A functional analysis was then conducted using fifteen minute 

sessions including 1) demand, 2) attention, 3) tangible, 4) play, and 5) alone conditions. 

Inter-observer agreement was conducted by the presence of a second observer for 20% of 

the sessions.  

The results indicated that both the FBAs and functional analysis were effective 

measures at determining behavior functions. There was a positive correlation between 

each assessment method. The purpose of the study was to determine if a less time 

consuming and cost effective approach, FBA, would compare to the use of a functional 

analysis. From the data, the researchers concluded that both the FBA and analysis were 

effective measures. The FBA could be a much easier process to complete by a classroom 

teacher and his/her assistant. This process takes less training and time than the functional 

analysis, making the functional assessment a more effective procedure for a classroom 

teacher (Cunningham & O’Neil, 2000). 

It is not the use of functional analysis or FBA that guarantees the success of 

intervention, but the technological method assists in producing positive results. The 

process finds success through individualization and precise measurement of reinforcing 

conditions. The pairing of the function of behavior to the intervention dramatically 
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increases the likelihood of success. FBAs have allowed for much advancement in the 

field of ABA. The scientific approach to establishing the reinforcement of maladaptive 

behaviors has encouraged researchers to continually employ advanced methodologies 

(Mace, 1994). 

Preference Assessments 

Preference assessments can be used to enhance and increase the effectiveness of 

an intervention program (Wilder et al., 2007). Preference assessments are designed to 

determine which item will increase the effectiveness of an ABA intervention program 

using a reinforcement schedule. They allow individuals who could not otherwise 

designate which item they prefer on their own to make a choice of high and low 

preference items (DeLeon, Frank, Gregory, & Allman, 2009). 

According to Cooper et al. (2007) there are three forms of preference assessments 

1) stimulus, 2) free operant, and 3) trial-based methods. Stimulus preference assessments 

are completed by interviewing either the participant and/or their guardian. Free operant 

preference assessments are conducted by observing the participant in their natural 

environment and taking notes. There are three forms of trial-based methods. The first is 

the presentation of one item at a time (single stimulus). The second is the pairing of two 

items and documenting which item of the two was chosen by the participant (paired-

stimuli). The third is the presentation of three or more items and documenting which item 

was chosen (multiple stimuli). 

Penrod, Wallace, and Dyer (2008) completed both a single stimulus and a paired 

stimuli preference assessment, also known as a paired-choice preference assessment. 

From the results of the preference assessments, they studied whether or not low 
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preference items could be as effective as high preference items when high preference 

items are not available. Four children ranging from ages five to eight years old were used 

to assess preference items. Two participants were diagnosed with ASD, one with 

Asperger disorder, and one with attention deficit hyperactivity disorder. Two preference 

assessments were conducted: a single-stimulus method and a paired-choice method. In 

the single-stimulus method, items were presented ten times each in a single presentation 

method over five sessions. If the participant did not reach for the item within five 

seconds, the practitioner prompted the individual to consume the edible. The paired-

choice method involved the presentation of two food items at a time. The practitioner 

noted which food item the participant chose. From the preference assessments, the 

reinforcers were utilized in a multiple baseline design. The resulting data indicated that 

low preference items were effective in both the fixed and progressive ratio schedules. The 

high preference items, however, indicated a stronger impact on response persistence. The 

use of high preference items also indicated a shorter pause time between responses. 

Wilder et al. (2007) employed only a paired-choice preference assessment with 

items common in a preschool classroom to determine the rank of preference for each 

child with the given items. The results of the preference assessment allowed the 

researchers to create a preferred condition effective at determining the function of the 

noncompliant behavior.  

DeLeon et al. (2009) also completed a paired-choice preference assessment to 

determine and rank reinforcers. Their study determined if high preference items yield 

higher compliance rates than low preference items. The participants included four 

individuals in treatment facility for behavior disorders. All participants exhibited 
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behavioral difficulties. Two of the four participants were diagnosed with ASD. A paired-

choice preference assessment was conducted with twelve items for each participant 

chosen by professionals working with the individuals. From the trials, percentages were 

developed and items ranked from high to low preference. Participants were then asked to 

engage in activities where low, medium, and high preference items were given upon 

completion of each task. The results indicated that the high preference items determined 

through the preference assessment prompted a much higher level of compliance on task 

completion than medium or low preference items. Increased task completion in using 

high preference items validates the use of a paired-choice preference assessment in 

completing a well rounded and effective ABA program. 

The previous studies made it evident that the use of high preference items 

produced greater effectiveness in implementing and ABA program. For this reason, 

preference assessments hold their value in a complete ABA program and should be used 

prior to implementing intervention. The use of the paired choice preference assessment 

maintained the scientific approach supported by ABA.  

Manding 

Sundberg and Michael (2001) analyzed Skinner’s theory of verbal behavior in 

children with ASD. A theme that emerged from the analysis was the use of mands. 

Mands function as an establishing operation to a behavior. This form of communication 

typically involves a one word statement that results in the gain of the desired item. Mands 

provide immediate feedback, increasing their reinforcing ability. While mands are 

developed by typically developing infants, for children with ASD who have limited 
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speech, mands serve as a form of communication that allows some environmental 

manipulation.  

Mands are effective in early training of communication in two distinct areas: 

attaining an item or removing an aversive stimulus. Initial training must be strongly 

related to items of high interest in order to establish a strong relationship. The use of 

mands to escape from an aversive stimulus also proves to develop a sturdy relationship 

between the mand and its outcome (Sundberg & Michael, 2001).  

Kelley, Shillingsburg, Castro, Addison, and LaRue (2007) trained individuals 

with tact and mand vocalizations to determine if generalization could occur across either 

vocalization method. Three children from an intensive behavioral intervention program 

were chosen for the study, all of whom were diagnosed with a developmental disability.  

A multiple baseline across responses was implemented to assess both tact and 

mand training. Mand training was completed using deprivation of a preferred item to 

elicit the one word establishing operation. Tact training used echoic prompting to elicit 

the response by the participant. To assess generalization, the practitioners implemented 

an unrelated distracter task. Generalization was evident across the participants when the 

progression moved from tact to mand training. Mastery levels were reached in 18 of the 

19 trials and generalization occurred 9 of the 15 trials. The results indicate that 

generalization of verbal tacts or mands needs to be continually assessed as acquisition 

and generalization do not match up without assessment and training (Kelley, et al., 2007).  

Instead of using tacts and mands, Murphy and Barnes-Holmes (2009) focused 

their research on two separate class functions of manding: requesting more and 

requesting less. The participants included three boys and one girl from seven to eleven 
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years of age, all diagnosed with ASD. The materials used in the experiment were 

laminated smiley faces. The purpose of the “game” was to maintain six smiley faces, 

promoting more when the participant was under six and less when the participant was 

over six. The participants were asked to hand one of two cards; one indicating to add a 

smiley face and the other to take away a smiley face. The investigators explained the 

game and prompted a response. All participants were able to establish a more-less 

relationship through the use of the manding procedure.  

The second experiment sought to eliminate mand consequences as a potential 

controlling variable. A novel participant was used against a participant who went through 

the first experiment. The experiment was similar to the first with the exception of the 

withdrawal of a verbal praise after each trial. The results showed that the individual not 

exposed to the first experiment needed a retraining phase in order to complete the task 

while the other individual was able to establish a more-less relationship. Overall, the 

researchers were able to determine that the participants in the study were able to establish 

reverse mands most frequently with related stimulus pairs. The pairs that were indirectly 

related appeared to expose the participants to a higher level of relationship establishment 

and therefore produced low levels of consistency. 

Looking more specifically within the manding realm, Winborn-Kemmerer, 

Ringdahl, Wacker, and Kitsukawa (2009) assessed if a preference of mand topography 

influenced FCT. A seven year old boy with developmental delays and a twenty year old 

woman diagnosed with mental retardation were included in the study. The participants 

used a microswitch or a picture card to access attention during intervention phases. The 

results confirmed the hypothesis that individuals with developmental disabilities can 
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choose a mand preference during FCT. Regardless of the preference, both topographies 

proved to be effective at decreasing problem behaviors and increasing communication 

ability. 

The use of mands provided a useful tool in speech for emergent communicators. 

This form of communication targeted its use for children who have the ability to 

verbalize commands. Manding may potentially be the communication of choice for 

children who understand the connection between verbal expressiveness and 

communication. The use of mands also increased the ability of a child with ASD to 

practice and make connections with their verbal expressions. For those children without 

verbal ability, manding can be completed using non-verbal methods such as sign or 

picture representations. As long as the response is made to request items, it falls under the 

mand classification. 

Communication Interventions 

Discrete Trial Training 

DTT is grounded in operant-conditioning in its efforts to trigger a response and 

reinforce the response so that it is likely to occur again in the future. The intervention is 

typically intensive and excels in the acquisition of new skills (Erba, 2000). DTT has been 

specifically noted for its advancement in the areas of communication/language, 

social/play, and beginning cognitive skills (Skokut, Robinson, Openden, & Jimerson, 

2008). 

Although the emphases of naturalistic teaching approaches have become an area 

of research in the field of special education, there remains utility in the use of DTT. The 

continuous repetition and explicit teaching provided in DTT cannot be replaced, 
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especially for children with ASD. There are behaviors and skills that need to be taught to 

children that do not occur frequently enough to reinforce the use of such skills (Weiss, 

2005). Intense, operant based procedures such as DTT have been supported through 

research in their ability to teach communication skills (Delprato, 2001). 

The Beginning of DTT 

DTT can be traced back to the origins of ABA. Nevin (1969) conducted an 

experiment with pigeons by using discrete trials to assess choice and reinforcement 

schedules. Nevin specifically chose this form of trials because the intense nature of DTT 

supports a greater number of opportunities to respond. The apparatus used in the 

experiment was a three-key pigeon chamber that was designed to provide reinforcement 

when only one specific key was pressed. The rapid progression of the pigeons in the 

reinforcement schedule was noted to be a direct result of the frequency of trials 

presented. The instrumental design of turning on the lights to the keys, the pigeons 

making a response, and immediate feedback marked the beginning of DTT as commonly 

known today. 

Another early pioneer, Lovaas (1987) used operant conditioning with children 

under 40 months diagnosed with ASD. The two groups were separated in that one group 

received 40 hours of intense conditioning and the other received 10 or less hours. The 

goal of the research for the first year was to decrease targeted behaviors and increase 

imitation, play, and verbal operants. The second year of the research was targeted at 

increase communication and socialization. The third year was targeted at emotional 

expressions, and pre academic work. The results of the study indicated a 47% increase in 
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areas such as intellect and educational functioning in the target group who received 

instruction 40 hours per week and only a 2% increase in the control group.  

Effects of DTT 

Belfiore, Fritts, and Herman (2008) used a discrete trial format to assess constant 

time delay on the acquisition of words in children with mild mental retardation. The 

researchers followed the five core components of DTT in implementing instruction. 

These steps include 1) presentation of a discriminative stimulus (delivery of cue or 

prompt), 2) prompt, 3) a brief wait time (four seconds), 4) feedback to the response, and 

5) latency before beginning the next trial in the session. Formatting an intervention 

strategy based on the principles of DTT supported the notion that DTT is effective in 

teaching academic skills to children.  

Jones, Carr, and Feeley (2006) combined DTT and Pivotal Response Training 

(PRT) to increase joint attention in children with ASD. Participants included five children 

between the ages of two and three years old. A multiple baseline across probes was used 

to assess the effectiveness of the combination of DTT and PRT. Results indicated that the 

combination of a rigid instruction technique (DTT) combined with a naturalistic teaching 

approach (PRT) enhanced the ability to learn and use joint attention. The participants 

were able to both respond to and initiate joint attention. Maintenance probes documented 

the use of the skills at ten months past initial training. Both experiments conducted 

supported the use of DTT in the acquisition of new skills.  

DTT in the Natural Environment 

An experiment conducted by McBride and Schwartz (2003) analyzed teacher 

training in DTT and the children outcomes in an early intervention program. Three 
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teachers were initially trained in the use of DTT until all met satisfactory level of 

performance. A child from each of the included teacher’s classroom was then chosen for 

the intervention of DTT. Themes that emerged from the research were a high level of 

engagement during instruction and an increased proficiency of responses by the children. 

DTT conditions marked an increased level of overall engagement and lower levels of 

variability as noted in activity-based instruction. Due to the high volume of trials 

accounted for during DTT, a high level of consistency in correct responses by the 

participants was also achieved.  

Downs, Downs, Johansen, and Fossum (2007) extended the research in the natural 

environment to a preschool program. They evaluated the effectiveness of DTT in a 

preschool program with children with developmental disabilities. Twelve children 

enrolled in a public preschool program were included in the study. Intervention included 

the five part sequence of DTT: discriminative stimulus, prompt, response, consequence, 

and inter-trial interval. The children were split into an intervention and control group to 

compare the effects of DTT. Upon completion of the study, researchers were able to 

conclude that DTT can first, be implemented in a classroom and second, that there are 

gains in children who undergo DTT. The experimental group exhibited substantial gains 

in adaptive behavior, communication, daily living skills, and socialization. No gains in IQ 

scores were noted however.  

Functional Communication Training 

FCT is strategic in its methods to address communication efforts by matching the 

intervention to the function of the problem behavior. Furthermore, the use of 

communication as a replacement for maladaptive behaviors allows children with ASD to 
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be more socially proficient (Hines & Simonesen, 2008).  An initial process in using FCT 

is ensuring the communication modality will provide the same outcomes as the problem 

behaviors (Shukla-Mehta & Albin, 2005). FCT is based off differential reinforcement of 

an alternative behavior (DRA) through the process of reinforcing the communication and 

naturally placing the target behavior on extinction (Casey & Merical, 2006). 

With any intervention, the competing value must be greater than the element of 

the behavior being addressed. In FCT, the method of communication produces the same 

reinforcement with equal or less effort than the behavior currently demonstrated. The 

effectiveness of FCT depends largely on how well the communication method chosen 

competes with the problem behavior (Shukla-Mehta & Albin, 2005). The communication 

method typically involves sign, mands, or some form of picture communication system. 

Communication modalities that take a high level of effort will not compete with the target 

behavior. It is necessary to implement interventions that take less effort so that a level of 

competing value is present. The communication method that takes the least amount of 

effort will increase the rate and frequency of the use of communication as opposed to the 

problem behavior (Peterson et al., 2005).  

Falcomata et al. (2009) evaluated the effort taken to complete a mand and its 

relation to functional communication training. Three males, ages 24, nine, and four were 

included in the study. All participants were included in the study according to either 

aggressive or self-injurious behaviors. A multi-element functional analysis was 

conducted to determine in which condition problem behaviors occurred most frequently. 

The researchers assessed different mand topographies: one voice output device, one 

picture card, and one manual sign. Trials included exposure to each communication 
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modality. An ABA design was then used to assess each communication modality. The 

results indicated that less effort in the communication modality produced higher rates of 

effectiveness. When individuals were not proficient at a given mand, treatment was not 

effective. 

FCT and Extinction 

Casey and Merical (2006) considered the use of FCT without any support of 

another intervention method on an eleven-year old boy diagnosed with ASD. The 

research excluded the use extinction typically embedded in FCT. Instead both problem 

behaviors and correct communicative responses were rewarded with a break. In the 

classes where training occurred, there was a notable decrease in self-injurious behaviors. 

However, no consistent decrease was recognized in classes where training did not occur. 

The results proved that FCT can yield positive results but that generalization suffers 

when no support systems are in place to reinforce the relationship between 

communication and the reinforcement.  

To further analyze the value of extinction in the FCT process, Hagopian, Kohn, 

Long, and Rush (2005) compared FCT with extinction against FCT with extinction and a 

competing stimuli. The participants included three children, ages 13, 12, and seven, all 

falling on the spectrum. Treatment included a functional analysis, a competing stimulus 

assessment, and treatment comparison. The results suggested that training with 

competing stimuli during the schedule thinning process increased the effectiveness of the 

program. Overall, the embedded extinction procedures involved in FCT are necessary for 

acquisition and generalization. 
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FCT and Reinforcement 

Mildon, Moore, and Dixon (2004) paired non-contingent escape (NCE) and FCT 

in a treatment package to reduce problem behaviors and increase compliance. The 

participant in the study included a four year old boy diagnosed with ASD. The 

investigators employed a reversal design as the sessions moved from NCE, NCE plus 

FCT, and NCE plus FCT with changing criterion. Behavior decreased to a rate of .1 

during the NCE plus FCT along with an increase in prompted and unprompted verbal 

responses. When NCE plus FCT with changing criterion was implemented low levels of 

problem behavior continued at a rate of .09. The findings confirm the notion of the 

strength an intervention combining NCE and FCT can be. Problem behaviors decreased 

and communication increased. 

Instead of escape, Doughty and Anderson (2006) experimented with the pairing of 

non-contingent reinforcement (NCR) and FCT without the use of extinction procedures. 

Two children with developmental disabilities, ages two and 13 were included in the 

study. A functional analysis, preference assessment, and a test for the alternative stimulus 

were conducted prior to training. Picture cards were used to attain attention during the 

FCT phase of intervention. Reinforcement not linked to responses (NCR) was 

implemented in an alternating treatment design. The results of the first participant 

showed the manding through the picture cards occurred at stable rates across all 

conditions. When NCR was implemented, a decrease in problem behavior was exhibited 

but results varied to such a level that schedule thinning was never achieved. When 

extinction was implemented, rates of problem behaviors dramatically decreased and 

remained at a low rate. For the second participant, manding through the pictures was also 
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present and low levels of problem behavior were exhibited through the NCR phases. The 

second participant was able to undergo schedule thinning. There was an indication from 

the research that FCT and NCR can be effective in decreasing problem behaviors without 

extinction. However, the authors suggested the use of extinction to be able to mark a 

definitive decrease in the rates of problem behaviors.  

Shukla-Mehta and Albin (2005) also used reinforcement in their implementation 

of FCT. They paired FCT with a continuous reinforcement schedule as a replacement for 

the use of extinction. The participant was one nine year old girl diagnosed with severe 

and profound mental retardation. An alternating treatment design was completed between 

continuous reinforcement, extinction, and FCT. When FCT was implemented, an 

automatic increase in prompted and unprompted communication occurred. A zero rate of 

the problem behaviors also occurred during FCT trials. 

FCT and Choice Making 

Fisher et al. (2004) studied positive and negative reinforcement through 

communication when given two choices. The communication training began with ten 

discrete trial training sessions until the response met nine out of ten trials for two 

consecutive sessions. The communication was then transferred to restricted and 

unrestricted choice sessions. There were differences in preferences between the two 

participants between positive and negative reinforcement. An overarching theme of the 

research was the emergence of communicative responses when FCT was paired in a 

treatment package.  

Peterson et al. (2005) also employed choice making in their attempt at assessing 

FCT. Their process appraised choice making during FCT on manding, engagement, and 
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problem behaviors. Two boys, ages four and nine, with developmental delays were 

included in the study. A reversal design between FCT and FCT paired with choice 

making was employed. The FCT condition decrease problem behavior, increased 

communication, but decreased task engagement. The FCT paired with choice making 

condition yielded a decrease in behavior, increase in communication, and an increase in 

task engagement. The results implied a weakness in FCT in that the participant can 

continuously communicate a break which then results in a decrease in task engagement. 

The adherence of FCT with choice making resulted in both an increase in communication 

and task engagement as the breaks became of higher quality. 

FCT in the Natural Environment 

Wacker et al. (2005) focused their research on training parents to complete FCT 

and to assess the effectiveness of FCT from the parent’s perspective. The participants 

included 23 children from a federally funded research project from ages one to six. The 

criteria included the presence of a developmental disability and the presence of 

destructive behavior. The research included five phases functional analysis, pre-

treatment, FCT program, post-treatment, and FCT with a second task. The average 

reduction rate of problem behaviors during the FCT program was an average of 83.34% 

across all 23 participants. The mean reduction rate during Phase five where FCT was 

reintroduced with a second task was 94.83%. A high rate of parent satisfaction was 

documented across all participants. Through the extension of FCT to families, the 

strength of the effectiveness of the use of the program was documented. FCT was a fluid 

process that has diverse ability across settings, participants, and practitioners.  
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Volkert, Lerman, Call, and Trosclair-Lasserre (2009) questioned resurgence of 

problem behaviors during FCT. They believed that it was necessary to conduct FCT in 

the natural environment to decrease resurgence. Five participants were included, all of 

whom were diagnosed with ASD and displayed self-injury, aggression, or disruption. 

FCT training was applied following a maintenance condition in which no prompts were 

given for the communication response. Following maintenance, extinction was used to 

assess if resurgence would occur. Extinction included the removal of the reinforcement 

maintaining the communication effort. A second experiment was then conducting using 

an ABCABC reversal design that included FCT, was intermittent reinforcement, and 

included extinction as described in the first experiment. The results indicated a reversal 

back to using problem behaviors during resurgence in two of the three participants in the 

first experiment and one of three in the second experiment. This was a concern for the 

use of FCT as a lasting intervention method. One solution to such a problem was to target 

the FCT training in a more natural setting where it is not required for a contrived 

reinforcement schedule to be used.  

Simultaneous DTT and FCT 

DTT Limitations 

DTT is limited in its ability to produce generalization and spontaneity in children. 

The intervention is also criticized for the quantity of time it takes to perform and the rigid 

one-on-one format that can limit accessibility within the classroom of all students. DTT is 

a specific intervention targeted at the acquisition of new skills (Skokut et al., 2008). To 

produce results that possess the ability to generalize in other settings, a second step (FCT) 

is necessary to enhance the intervention. 
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Shillingsburg et al. (2009) assessed the independence of verbal operants in three 

children with ASD. Three boys diagnosed with ASD, ages two, three, and seven, were 

included in the study. All the participants were taught in one-on-one discrete trial format 

either in the participant’s class or in a self-contained setting. Responses of yes-no were 

recorded when used both appropriately and inappropriately. The yes and no responses 

were used to assess mand, tact, and intra-verbal conditions. During mand training, a 

question was asked with the use of preferred and non-preferred edible items. Tact training 

involved an antecedent stimulus in the form of a question with a pictorial representation 

of the item. Intra-verbal conditions were elicited by a question without the use of any 

non-verbal stimulus. The results showed generalization across responses to untrained 

items within the same verbal operant. The data did not suggest the ability to generalize 

across the different verbal operants. The findings indicated first that verbal responses can 

be generalized into different areas as long as the verbal operation remains the same. 

Second, the research indicated the need for training in the different verbal operants as the 

child progresses from tacts, mands, and intra-verbal responding. Generally speaking, the 

research supported the notion that the use of DTT during communication training is 

necessary to teach new communication skills. The research, however did not suggest that 

expanding the newly acquired communication skills would generalize across verbal 

operants, just that it was effective in acquisition and generalization using the same mand. 

FCT Limitations 

The communication method chosen for intervention can only be used if it is 

currently in the child’s repertoire. The purpose of FCT is to replace a problem behavior 

with a functional method of communication, not to teach a new communication modality 
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that is new to the child (Ringdahl et al., 2008). DTT serves to reach children with no 

communicative ability by providing a form of communication to then translate in FCT.   

Egan and Barnes-Holmes (2009) analyzed the antecedents in relation to the use of 

mands and tacts. Four boys ranging in age from five to seven with a diagnosis of ASD 

were included in the study. Mand and tact training were implemented in Phase one. 

During Phase two, a modified tact probe was used by adding a verbal antecedent paired 

with a gesture prompt. Results from the study signified that none of the students were 

able to correctly respond prior to mand training. Three of the four participants incorrectly 

responded to tact training after undergoing mand training. However, three of the four 

participants were able to acquire tact skills during the modified tact session. Although the 

researchers were able to establish a certain level of transference of communication from 

mand to the modified tact training, one of the common errors during tact training was the 

reference back to mand training. For this reason, the research suggested that some level 

of direct instruction is needed in the different communication methods promote success.  

Grow et al. (2008) assessed whether or not appropriate responses emitted during 

extinction can be maintained by the same consequence maintaining the maladaptive 

behavior. The participants included three males diagnosed with ASD and ranging in age 

from eight to fifteen. A functional analysis was conducted to determine in which 

conditions the problem behavior were occurring. Treatment consisted of an extinction 

plus reinforcement phase. Problem behaviors were ignored while appropriate 

communication efforts were reinforced. Intervention yielded a low rate of problem 

behaviors paired with a high rate of communication. Reversal phases indicated results 

similar to those found during baseline. The intervention varied from typical FCT 
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interventions in that no response was directly taught to the participants. Any 

communicative response was reinforced. The results, while able to show a relationship 

between extinction plus reinforcement on reduction in problem behavior was exhibited, 

generalization and maintenance were a concern. Without the direct instruction approach 

to teaching a specific communicative response it was difficult to determine whether or 

not the results could be maintained over time. Also, because the responses were all in the 

same response class, the arousal of inappropriate communicative methods could 

potentially increase because of the lack of clear expectations of the participant. 

Berg, Wacker, Harding, Ganzer, and Barretto (2007) assessed problem behaviors 

in different conditions, adaptive behaviors, and changes after FCT. Four participants were 

included ranging in age from four to five and diagnosed with a developmental disability. 

The first phase of the research included a functional analysis to determine behaviors 

across conditions and a preference assessment. The second phase included collecting 

baseline data in the different conditions and the third phase used a reversal design 

supported by FCT. At the completion of the analysis, an evident decrease in problem 

behaviors across all participants occurred. The use of appropriate manding and task 

completion increased across all participants as well. A 9% increase across tasks sets, 43% 

across settings, and 0% across persons were noted in regards to the use of mands. The 

most notable alterations involved meeting the 90% reduction in problem behaviors. The 

limited increase in the use of communication was an area of concern in regards to 

analyzing the effectiveness of FCT. One variable that could potentially contribute to the 

limited gains was the failure to explicitly teach and monitor the use of a communication 
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modality. DTT can support this area by providing a solid history within an appropriate 

communication modality that can then transfer to FCT. 

Pairing DTT and FCT 

When teaching mands, it is important to provide contrived situations in which the 

mand is required to gain reinforcement. By waiting for naturally occurring situations in 

the environment, the development of the various mands in children with ASD is a slow 

progress that can lose its effectiveness (Sundberg & Michael, 2001). For this reason, 

initial training of mands and other forms of communication is necessary to establish a 

strong correlation between the communicative response and reinforcement. DTT can 

support this early, intense instructional environment that strongly elicits a response to the 

communication effort put out by children with ASD.  

On the other hand, due to the rigidity found in children with ASD, developing a 

mechanism to transfer learned skills in a discrete trial setting is necessary (Murphy & 

Barnes-Holmes, 2009). The pairing of FCT with DTT provides a methodical format in 

first teaching a new skill and second, generalizing the skill to a naturalistic setting. The 

behavior of concern in the current research involves the initial instruction of a 

communication modality as taught through DTT and then extending the use of that same 

communication modality to settings such as: snack time, centers, etc. through FCT.  

Generalization is necessary in order for a newly acquired skill to be used in a 

functional manner. Stokes and Baer (1977) disclosed several different methods of 

promoting generalization of skills. The first such method aligned with the methodology 

employed through FCT. By introducing natural maintaining contingencies, individuals 

are left with a reinforcing body that extends to various setting and events because of the 
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natural reinforcing nature. Second, applying natural maintaining contingencies proves to 

be a leading method in generalization due to the continuous reinforcing agents provided 

in the natural environment. This process involves moving a skill directed through an 

explicit teaching setting to the application in a naturalistic learning method. FCT serves 

as the naturalistic teaching approach supporting the generalizability of a newly learned 

skill set. Third, in using a naturalistic approach such as FCT, some modifications in the 

environment potentially need to be made to support the reinforcement of the 

communication and not the maladaptive behaviors. DTT serves as the instructional tool 

to teach communication modalities while FCT is effective in teaching the use of these 

communication modalities in varying settings. 

 Deficits in communication are common among children with ASD. 

Communication also creates a barrier between the child and the ability to access society 

as a whole. For many children, communication is tied to the occurrence of maladaptive 

behaviors. The ability to communicate can address two issues, allow access to society 

and decrease maladaptive behaviors. This correlation becomes a problem when the child 

currently has no ability to communicate. For this reason, this research initially teaches the 

acquisition of a communication modality and then provides training in a naturalistic 

setting where the children can put their communication to use. 

Research Questions 

 The research questions for the current research looked at the acquisition of a 

mand and the use of that mand in the participant’s natural environment. As detailed in the 

literature, both DTT and FCT yield positive results in decreasing maladaptive behaviors 



Texas Tech University, Amanda Quine, August 2012 
 

62 
 

and increasing communicative responses. For that reason, a combination of DTT and 

FCT was analyzed to determine their effectiveness in the school environment. 

The following research questions will be analyzed in this study: 

1. Will the participants be able to use the acquired mand during FCT to request 

desired items?  

2. What is the impact of DTT and FCT on problem behaviors? 

As noted in the literature review, limited studies have been conducted in the natural 

environment by the classroom teacher. Jensen and Sinclair (2002) suggested that there is 

a high demand for intensive instruction in ABA for optimal results. When children are 

enrolled in school, unless they are receiving ABA practices at school, an intense ABA 

program cannot be achieved. For this reason, it is vital for further research to be 

conducted in teacher training and implementation of ABA practices, specifically DTT 

and FCT. 

Summary 

The literature reviewed the characteristics commonly associated with children 

diagnosed with ASD. The impairments in communication and the increased risk of 

maladaptive behaviors are both factors that indicate a need for intervention targeted at the 

two components. In assessing an intervention method ABA techniques are highly 

supported through research dating back to the 1950’s. Two interventions derived from 

ABA include DTT and FCT. To teach new skills to children with ASD, DTT has been 

proven to be an effective tool for acquisition. Literature supports the idea that FCT is 

effective in taking manding skills taught during DTT and applying them to the natural 

environment. The limitations of DTT are supported through FCT and vice versa. As seen 
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in previous research, the two interventions complement each other to enhance 

communicative abilities in children with ASD. An emerging theme throughout the 

literature also indicated a need for intensive instruction that can only be provided in the 

classroom. For this reason, the current research was fully designed to operate in a typical 

classroom within the public education system. 
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Chapter III 

Methodology 

 The purpose of this study was to determine the effectiveness of combining DTT 

and FCT. Specifically, the study focused on increasing manding and decreasing a 

maladaptive behavior. This chapter provides a complete description of the rationale for 

the study, research questions, the participants, the settings, the materials, the dependent 

and independent variables, the specific research procedures, information about inter 

observer agreement, data collection methods, and reliability data. 

Rationale for the Study 

 In the current body of research, there is a lack of analysis conducted in 

implementing DTT and FCT in the classroom. With the suggestion that ABA practices 

serve participants best with 25-40 hours of instruction (Jensen & Sinclair, 2002) it is 

essential to address this practice in the school setting. Currently, most implementations of 

ABA practices are through school wide behavior support plans or curriculum based 

interventions but little is being done in the area of specific, and intensive ABA practices 

(Paul et al., 2004). For this reason, the current research addressed this issue by 

implementing DTT and FCT in the classroom with intervention being conducted by the 

classroom teacher.  

Research Questions 

The following research questions were analyzed in this study: 

1. Will the participants be able to use the acquired mand during FCT to request 

desired items?  
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2. What is the impact of DTT and FCT on problem behaviors? 

Selection Criteria 

 Three young children (two boys and one girl) with ASD ranging from ages six, 

seven, and ten participated in the study. The following criteria were used in the selection 

process: 

1. A diagnosis of ASD, 

2. Presence of a maladaptive behavior(s), 

3. No functional communication ability, and  

4. No training in AAC interventions in the previous six months. 

After obtaining approval of study from Texas Tech University Institutional 

Review Board (IRB), approval from the school district was obtained. Participants chosen 

for the study all came from one designated school in the district. The approval of the 

principal was also obtained prior to the beginning of the study. Recruitment letters were 

sent home to parents asking for their involvement in the study and for approval for their 

child to participate. Assent from the participants was established by their compliance 

with the research. Factors that indicated they were refusing assent were continued 

noncompliance of engagement for three consecutive trials. If assent was not given in a 

session, the participant was given a five minute break and then brought back to the 

research. 

The children in the study were selected according to their enrollment in one of the 

two special education classrooms at the designated elementary school. This component 

was particularly of value as the proposed research was conducted in the school 

environment (i.e. classroom, recess, hallway, or cafeteria). The parents of each child in 
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the study offered full consent for all components of the research. Above all, the 

participants met the research criteria 1) diagnosis of ASD, 2) the presence of a 

maladaptive behavior(s), 3) no functional communication ability, and 4) no training to 

AAC interventions in the previous six months. 

Participant Characteristics 

The names of each participant have been altered to protect the privacy of those 

involved. 

Participant 1: Kristin. At the beginning of the research Kristin was ten years ten 

months old. She was an African American female in fifth grade. Kristin was enrolled in a 

third through sixth grade self-contained special education classroom.  

Her most recent evaluation was conducted in January 2011. Kristin was 

administered the: Gilliam Autism Rating Scale, 2nd Edition (GARS-2) (Gilliam, 2000), 

Kaufman Assessment Battery for Children: Nonverbal Index (NVI) (Kaufman & 

Kaufman, 2004), Vineland Adaptive Behavior Scales, 2nd Edition (VABS-2) (Sparrow et 

al., 2005), and the Developmental Profile 3 (DP-3) (Alpern, 2007). Her score of 112 on 

the GARS-2 (Gilliam, 2000) signified that the probability of autism was very high on the 

Autism index. A score of 85 or higher indicated a very likely probability of autism. Due 

to limited cognitive ability, the NVI (Kaufman & Kaufman, 2004) was not able to 

produce any significant results as she was unable to complete the assessment. The results 

from the DP-3 (Alpern, 2007) and the VABS-2 (Sparrow et al., 2005) indicated significant 

delays in communication and adaptive behavior. Because an IQ score was not able to be 

obtained, a diagnosis of intellectual disability was not able to be determined. According 
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to her IEP Committee, she qualified for Special Education with a diagnosis of autism and 

speech impairment. 

Kristin was completely nonverbal and exhibited no functional communication 

modality. She imitated basic signs such as more and help but was unable to 

spontaneously use such communication methods. In order to obtain desired items or 

needs, Kristin both took what she desired or screamed and flapped her hands. According 

to the FBA, Kristin’s maladaptive behaviors included grabbing food items, tantrums, and 

self stimulating behaviors. 

Participant 2: Jake. At the beginning of the research Jake was seven years two 

months old. He was a Hispanic male student in first grade. He was enrolled in the 

kindergarten through second grade self-contained special education classroom. 

Jake’s most recent evaluation was conducted in October 2010. He was 

administered the Preschool Language Scale, 4th edition (PLS-4) (Zimmerman, Steiner, & 

Pond, 2002), Psycho educational Profile-III (PEP-III) (Schopler et al., 2005), The 

Behavior Assessment System for Children-2 (BASC-2) (Reynolds & Kamphus, 2009), 

GARS-2 (Gilliam, 2000), The Childhood Autism Rating Scale (CARS) (Schopler et al., 

2010), and the Battelle Developmental Inventory, 2nd Edition (BDI-2) (Newborg, 2009). 

The PLS-4 (Zimmerman, Steiner, & Pond, 2002) indicated that Paul was significantly 

below average with scores of 50 in Auditory, Expressive Communication, and Total 

Language Score. The Mid-Range falls between scores of 85-115. The assessment noted 

that Jake displayed no functional communication ability. According to the PEP-II 

(Schopler et al., 2010), Jake scored in the severely delayed range in all ten subsets of the 

assessment. Examples of the subsets included: expressive language (6th percentile rank), 
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receptive language (13th percentile rank), maladaptive behaviors (10th percentile rank), 

and overall communication (14th percentile rank). Overall, the assessment confirmed the 

diagnosis of ASD. The BASC-2 (Reynolds & Kamphus, 2009) and GARS-2 (Gilliam, 

2000) were completed by the parent and placed Jake in the Very Likely category of 

having autism. The CARS (Schopler et al., 2000) results, completed by the ARD team 

indicated a score of 39 which measured in the severely-autistic range on the rating scale. 

Finally, the BDI-2 (Newborg, 2009) placed Jake in the significantly below average range 

with a score of 50 (average range is 90-110) overall with particular deficits in: 

communication, reasoning, self-care, and personal-social.  According to his IEP 

Committee, he qualified for special education with a primary diagnosis of autism and 

secondary diagnosis of speech impairment.  

 Jake was completely nonverbal and exhibited no use of any functional 

communication modality. In order to obtain desired items or needs, Jake would grab for 

the items, scream, bite, hit, or run around the classroom. According to Jake’s FBA, his 

maladaptive behaviors included food foraging, throwing self on floor, and hitting self. 

Participant 3: Paul. At the beginning of the research Paul was six years nine 

months old. He was a Hispanic male student in kindergarten. Paul was enrolled in the 

kindergarten through second grade self-contained special education classroom.  

Paul’s most recent evaluation began in January 2012 and was completed April 

2012. Prior to evaluation, Paul had a medical diagnosis of ASD. Because the evaluation 

was completed out of state, the school district completed a new evaluation.  Paul was 

administered the:KABC-2 (Kaufman & Kaufman, 2004), BDI-2 (Newborg, 2009), BASC-

2 (Reynolds & Kamphus, 2009), Kaufman Test of Educational Achievement-II (KTEA-II) 
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(Kaufman & Kaufman, 2004), the Autism Spectrum Rating Scales (ASRS) (Goldstein & 

Naglieri, 2010), and ADOS (Lord et al., 2001). 

The KABC-2 (Kaufman & Kaufman, 2004), BDI-2 (Newbord, 2009), KTEA-II 

(Kaufman & Kaufman, 2004) were attempted but terminated due to the participant’s 

inability to respond to or engage in the assessment. Paul’s adaptive behavior scale rated 

adaptability, social skills, leadership, study skills, and functional communication in the 

clinically significant range in the BASC-2 (Reynolds & Kamphaus, 2009). The ASRS 

(Goldstein & Naglieri, 2010) was completed by the parent and the general education 

teacher. The teacher’s overall score of 85 put Paul in very elevated range, meaning that 

there were many more concerns than typically reported. A score of 70+ qualified for this 

range. The next range of 60-69 indicated an elevated score, more concerns than typically 

reported. Paul’s mother scored him with an overall score of 62. The two cut-off areas in 

the ADOS (Lord et al., 2001) included communication and reciprocal social interaction. 

Paul met the criteria for autism in both areas. The communication domain indicated that 

Paul exhibited echolalia and could label some items. He displayed no abilities in the area 

of functional communication. According to his IEP Committee, he qualified for special 

education with a primary diagnosis of autism and secondary diagnosis of speech 

impairment.  

 Paul had verbal ability but was strictly using echolalia. He communicated through 

swatting at peers or teacher. He also screamed and threw himself on the floor to 

communicate his needs or wants. According to his FBA, his maladaptive behaviors 

included grabbing food, pica, and an inability to remain in a designated location. 
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Settings 

 Initial assessment tools and DTT training sessions were conducted in a designated 

location in each participant’s classroom. Settings were established through the FBA. The 

area was set in a quiet corner of the classroom to eliminate any external influences 

present in the classroom. The table was positioned where the investigator was able to 

either sit beside or across from the participant, according to the proximity needs of the 

individual. The table was four foot tall, two feet wide, and four feet long in a four foot by 

six foot area. The area was blocked off by two walls on two sides and a book shelf on the 

third side. The fluorescent light above the training session were off to reduce stimulation 

from the flickering of the light. A video camera was placed in a location to clearly see 

and hear the training sessions. The video was used as an inter observer agreement and 

procedural integrity. FCT sessions were completed in natural settings within the school. 

Such settings included centers, snack table, PE, music, centers, or lunch. The FCT 

settings were chosen according to settings where maladaptive behaviors were present. 

The settings included all the students and activities present in the child’s daily school 

routine. During all sessions, the other students enrolled in the classroom were engaged in 

their daily routines of chores, vocational training, computer, independent work, etc. There 

was one paraprofessional in the classroom monitoring the other students while the 

research was being conducted. 

Investigators 

 All the training sessions in the study were conducted by the principal investigator 

who also functioned as the classroom teacher. The principal investigator had been fully 

trained in the implementation of ABA principles through courses at Texas Tech 
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University and through in-services provided by the school district. The data was collected 

by the principal investigator. Inter-observer agreement was conducted by an employee of 

the school district who was trained to collect data and code. 

Materials 

 Materials used in the study included various edible and play reinforcers used 

during training determined through a preference assessment for each participant. The 

paired choice preference assessment was conducted according to reinforcers that had 

been indicated through parent/teacher interviews or observations. Novel items were also 

included in the preference assessment. All materials for training were familiar items 

already in the classroom. The items used in the research were chosen in the paired choice 

preference assessment in 75% or more of the trials.   

Independent Variables 

 The independent variable for Phase I of the training was DTT. DTT was taught in 

a one-on-one format for ten minutes daily or ten trials, seven to ten trials a week. If ten 

trials were not able to be met in the ten minutes, the investigator initiated another training 

session within the same day to complete the ten trials. Phase I included the five core 

components of DTT including 1) presentation of the discriminative stimulus, 2) prompt, 

3) response, 4) consequence, and the 5) inter-trial interval (Smith, 2001). DTT sessions 

were designed to teach the initial communication modality to the individual participants. 

The independent variable for Phase II of the study was FCT. FCT sessions were taught in 

a one-on-one format in the natural environment of the participant while at school. These 

sessions were individualized to the specific needs of each participant according to the 
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FBA. During FCT sessions, participants were taught to use the acquired mand in the 

natural environment. 

Dependent Variables 

 The dependent variable for Phase I was the acquisition of a requesting 

communication modality and the level of prompt required as seen in Figure 3.1. 

Percentages for levels of prompts were calculated by dividing the number of prompts by 

the total number of non responses and multiplying that figure against 100. The manding 

accepted for this phase included mands, picture presentation, sign, or gesture. Kristin’s 

communication included the movement of a picture icon onto a communication strip 

labeled with her classroom color (pink) that stated “I want___” written in symbols. She 

was then required to hand the strip with the icon to the investigator. Jake’s 

communication was a real life picture of the desired item that he had to hand to the 

investigator. Paul’s communication was a real life picture that was placed on a strip 

stating “I want___” without symbol support. He was required to put the picture on the 

strip and then hand the strip to the investigator.  

The dependent variable for Phase II was the use of the mand taught in DTT as a 

replacement for the targeted maladaptive behavior and the level of prompt needed. Each 

participant was required to perform the same mand from DTT but in the natural 

environment. The two dependent measures evaluated during both phases of intervention 

were the frequency of the communication method and the frequency of the maladaptive 

behavior. For each participant, data was collected during each session of intervention. 

The current research was targeted only at using manding as a request mechanism. 
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Experimental Design 

 A single subject design using multiple baselines across participants was utilized to 

assess the effectiveness of DTT paired with FCT on maladaptive behaviors. The initial 

step in the design was to establish stabilized responses for each participant during 

baseline. Intervention was then initiated for the participant who displays a stable response 

rate first. The remaining participants remained at baseline while being continually 

monitored. When the first participant met criteria during the intervention, a second 

participant began the intervention phase. This pattern continued until all participants 

received treatment.  

Procedures 

 Prior to training, parents were briefed about DTT and FCT. They were allowed to 

ask any questions or concerns before the study began. During the study, parents were 

allowed to contact the principal investigator at any time. Parents were also asked to 

complete a list of their child’s preferred edible items to begin the preference assessment. 

Prior to the implementation of the research several assessments were conducted. An FBA 

was then completed to determine the maladaptive behaviors and their functions. Second, 

a paired-choice preference assessment was completed using the list provided by the 

parents. 

 The study consisted of five phases including1) FBA, 2) paired-choice preference 

assessment, 3) baseline, 4), DTT, and 5) FCT. A complete FBA consisting of Functional 

Assessment Interview (FAI) ( O’Neil et al., 1997) and Functional Assessment 

Observations (FAO) (O’Neil et al., 1997). From the FAI (O’Neil et al., 1997) and the 

FAO (O’Neil et al., 1997), summary statements and a competing behavior model were 
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completed. This step ensured that the intervention was a competing variable to the target 

behavior. Second, a paired-choice preference assessment was completed to determine 

edible reinforces that the individual participants preferred. These items were then used 

during intervention phases of the research. Third, baseline probes were implemented to 

determine the current performance level of the participant. The research specifically 

determined if there was a communication method currently used by the child and the 

frequency at which the child displayed the maladaptive behavior. Fourth, participants 

were required to meet a set criterion of 80% during four consecutive trials during DTT in 

order to progress to FCT. Fifth, FCT trials were conducted until the participant was able 

to meet a set criterion of 80% during four consecutive trials. All trials were videotaped 

for data collection purposes, for inter rater agreement, and procedural integrity for a 

minimum of 30% of the trials.  

Functional Behavior Assessment 

  The completion of a FBA served several purposes in the research including 

clearly defining the behavior, identifying predictor variables, developing consequences 

for maintaining the behavior, developing a hypothesis, and gaining direct observation 

data (O’Neil et al., 1997). This process allowed the researcher to gather valuable 

information about the participant to develop a sound hypothesis about the behavior. From 

the data, the researcher was able to determine the possible function of the behavior and 

whether or not communication ability could become a solid replacement behavior. The 

FBA included a FAI (O’Neil et al., 2997) from the parent and/or teacher, administered by 

the principal investigator (Appendix B). The FAO (O’Neil et al., 1997) was used by the 

principal investigator over a two day period (Appendix C). From the interview and 
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observation form, the principal investigator created a competing behavior model to 

determine the targeted maladaptive behavior. 

Functional assessment for Paul. The FAI (O’Neil et al., 1997) for Paul was 

conducted with his mother and teacher. The results indicated that he had four maladaptive 

behaviors including: 1) grabbing for food items without asking, 2) inability to remain in a 

designated location, 3) biting, and 4) hitting. Of the behaviors determined both the parent 

and teacher agreed that the grabbing for food and inability to remain in a designated 

location were the most severe as far as frequency of behavior. An observation conducted 

by the researcher was then completed over a two day period. The results from the 

observation were detailed in Figure 3.1. 

Behavior Frequency Predictors Function 
Grabbing Food 13 Alone-Centers 

Library center (10) 
Sensory center (1) 
Play center (2) 

Obtain a desired 
item 

Inability to remain 
in designated 
location 

6 Demand/Request 
One-on-One instruction (4) 
One-on-Two instruction (2) 

Escape activity 

 

Figure 3. 1: Results from the Functional Assessment for Paul 

 Due to the results of both the interview and the observation, the researcher chose 

to target the grabbing food behavior. The location of the FCT training was the library 

center due to the high rate of behavior occurrence. The behavior was described as leaving 

a designated location (library center) and opening cabinets seeking for food or grabbing 

food items left out. 

Functional assessment for Kristin. The functional assessment interview for Kristin 

was conducted with the classroom paraprofessional and teacher. The results indicated that 
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she had five maladaptive behaviors including 1) off task, 2) tantrum (screaming, crying, 

and hand flapping), 3) grabbing food items, 4) biting, and 5) self stimulating behaviors 

(hand flapping and finger thumping). Both individuals agreed that the grabbing of food 

items and tantrums occurred most frequently. An observation conducted by the researcher 

was then completed over a two day period. The results from the observation are detailed 

in Figure 3.2. 

Behavior Frequency Predictors Function 
Grabbing Food 7 No attention(when food is 

present) 
Breakfast (2) 
Snack (4) 
Lunch (1) 

Obtain a desired 
item 

Tantrums 1 Demand/Request 
One-on-One instruction 

Escape demand 

 

Figure 3.2: Results from the Functional Assessment for Kristin 

Due to the results of both the interview and the observation, the researcher chose 

to target the grabbing food behavior. The location of the FCT training was snack time due 

to the high rate of behavior occurrence. The behavior only occurs when the food items 

were within sight. The behavior was further described as grabbing food items during 

meal times when food is present without communicating the desire for such items. 

Functional assessment for Jake. The functional assessment interview for Jake was 

conducted with his mother and classroom teacher. From the interview three target 

behaviors were noted including 1) throwing self on floor, 2) hitting self, and 3) food 

foraging. Both individuals interviewed agreed that food foraging was the most frequent 

and disruptive behavior exhibited. An observation conducted by the researcher was then 
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completed over a two day period. The results from the observation are detailed in Figure 

3.3. 

Behavior Frequency Predictors Function 
Food foraging 11 Alone/no attention 

Whole group (3) 
Sensory center (6) 
Breakfast (2) 

Obtain a desired 
item 

Hitting Self 2 Demand/Request 
One-on-One instruction 

Escape demand 

 

Figure 3.3: Functional Assessment Results for Jake 

Due to the results of both the interview and the observation, the researcher chose 

to target food foraging. The location of the FCT training was during sensory center time 

due to the high rate of behavior occurrence. The behavior was further described as food 

foraging by running towards an individual with food and taking their food item and 

climbing through cabinets to find food. 

The principal investigator also took into consideration which of the maladaptive 

behaviors could functionally be replaced with a communication modality. The function of 

the behaviors chosen had to be such that a communicative request could replace the 

behavior in order to be used in the research 

Paired Choice Preference Assessment 

 The purpose of completing a preference assessment was to determine stimuli that 

were reinforcing to the participant in a systematic and scientific process that could be 

validated through data. The process was initially begun by collecting an informal list of 

preferred edible items from the participant’s parents and/or family. The investigator 

formally evaluated the reinforcing power of the documented items by randomly pairing 
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the items with other preferred items and presenting them in different orders. During each 

trial, the item chosen was noted and percentages were calculated after 30 various 

pairings. The three highest preferred items were then used during DTT and FCT sessions. 

Each item had to meet a criterion of 75% to be used during intervention. If three items 

did not meet and 75% criteria, new edible items were introduced and assessed until the 

research was able to gather three reinforcers that met the 75% criteria. The data collection 

form located in Appendix D was used to document the information. The edible items 

were written into the chart in random pairings established before data collection. During 

the preference assessment, the investigator presented the designated pairings and circled 

the item that was chosen during each trial. If no item was chosen, a strike through was 

made through both items. If during the preference assessment, the participant refused to 

engage in the pairings, a five minute break was provided where they could pick and item 

to play with but remained in the designated setting. 

Preference assessment for Paul. The paired choice preference assessment for Paul 

determined that the three items used for intervention included fruit snacks (83%), M&Ms 

(83%), and Nutterbutters (75%). Paul experimented with the different food items at first 

then showed a clear preference for the three food items that met the 75% criteria. Figure 

3.4 shows the preferences. 
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Figure 3.4: Paired Choice Preference Assessment: Paul 

Preference assessment for Kristin. The paired choice preference assessment for 

Kristin determined that the three items used for intervention included pickles (92%), 

jalapenos (75%), and M&M (75%). In each presentation, Kristin always chose the food 

item on the left. Only when the three items chosen for the study were presented did she 

pick and item placed on the right. Figure 3.5 presents the preferences for Kristin. 
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Figure 3.5: Paired Choice Preference Assessment: Kristin 

Preference assessment for Jake. The paired choice preference for Jake determined 

that the three items used for intervention included pickles (100%), fruit snacks (83%), 

and jalapenos (75%). When all other food items were presented, Jake would pick them up 

and throw them or turn his head away from the desk. He would only eat the three food 

items that met the 75% criteria. Figure 3.6 shows the preferences for Jake. 
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Figure 3.6: Paired Choice Preference Assessment: Jake 

Data Collection Procedures 

 Each training session was completed in 10 minute intervals or the completion of 

10 trials, whichever came first for each participant. Training sessions were scheduled to 

fit into the student’s current daily schedule. Sessions were completed on different days 

and at different times during the day. A total of seven to 10 trials were collected per week 

to account for absences or interferences from external therapists. Data was collected in 

baseline using the form located in Appendix E. DTT and FCT sessions were documented 

using the form located in Appendix F. If during a session the participant got up from the 

work setting, the investigator verbally redirected him/her one time. If the participant got 

up a second time, a five minute break was given and training resumed after five minutes. 

Training sessions began when the first participant stabilized their responses 

during baseline. The dependent measures analyzed were 1) number of trials during the 

ten minute session, 2) frequency of communicative responses, 3) frequency of 
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maladaptive behaviors, and 4) the level of prompt needed. During DTT, the investigator 

presented a discriminative stimulus to provoke a response. Each response was noted 

during the inter-trial interval. Percentages of communication responses and maladaptive 

behaviors were calculated by dividing the number of responses by the number of trials 

and then multiplying that number by 100. The criterion to move from DTT to FCT was 

80% for the communication response and 20% or below for the maladaptive behavior. 

Once the criterion was met, the participant moved to FCT in which the same dependent 

measures were analyzed in the natural setting. 

Baseline 

During baseline the investigator had the participant come to the designated 

location of the classroom and presented the desired item from the paired choice 

preference assessment in view but out of reach. If at any time the participant reached for 

the edible item without communicating, the attempt was blocked by the investigator. 

After a 10 second wait period, if no response was emitted, the investigator documented 

the result, no reinforcer was provided, the edible item and communication method were 

removed from sight, and an inter-trial interval of 15 seconds was initiated. During the 

inter-trial interval the participant was given a small toy that could be engaged in at the 

table. At the end of the inter-trial interval, the reinforcer and communication method was 

presented once again. This process repeated for 10 minutes or 10 trials. The participants 

were required to complete a minimum of four sessions and visually display a stable 

baseline. 
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DTT Sessions 

As with baseline, the investigator had the participant come to the designated 

location of the classroom and presented the desired item from the paired choice 

preference assessment in view but out of reach. If at any time the participant reached for 

the edible item without communicating, the attempt was blocked by the investigator. A 

10 second wait time was allowed for the participant to respond. If no response was 

emitted in the 10 second interval, a prompting stimulus in the form of a verbal prompt 

from the investigator was given. A five second wait time was then allowed. If there is still 

no response, the investigator provided a gesture to the designated communication 

method. In the case where a response was still not emitted in five seconds, the 

investigator hand over hand assisted the student to use the communication modality. 

Once the response was emitted, the participant immediately received the reinforcing 

stimulus and the inter-trial interval of 15 seconds began. The participant was again 

handed a toy that could be played with at the table while the investigator removed the 

edible item, the communication method, and wrote down the data from the trial. At the 

end of the inter-trial interval the reinforcing stimulus and communication method was 

once again presented. This procedure continued until 10 minutes or 10 trials were met. 

Once the criterion of 80% communication responses and 20% or below for the 

maladaptive behavior was established for three consecutive trials, FCT was implemented. 

FCT Sessions 

The ultimate purpose of the current research was to determine if the participants 

could learn to use their acquired mand in their natural school environment. FCT sessions 

were completed in whatever environment in the school that the maladaptive behavior was 
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occurring, established by the FBA. The communication method for each participant was 

provided within reach and the reinforcing stimulus was held by the investigator in a 

portable, clear container within sight but out of reach. If the participant did not initiate the 

communication response within 10 seconds, the investigator provided a verbal prompting 

stimulus “What do you want?” If after five seconds the response was not emitted a 

gesture to the communication response was offered by the investigator. Once the 

communication response was emitted, the reinforcing stimulus was provided. An inter-

trial interval of 30 seconds was provided where the communication response and 

reinforcing stimulus was removed and the child continued their current activity. At the 

end of the 30 seconds, the communication response and reinforcing stimulus was once 

again presented. This process continued until 10 trials were met. A total of six FCT 

sessions were conducted to complete the data collection process. 

Inter-Observer Agreement 

 To ensure procedures and data collection were accurate, 30% of all sessions were 

viewed by an employee of the school district. Agreement must have met a criteria of 85% 

or above for the session to be included in the research. A percentage of agreement was 

obtained by calculating total agreements divided by the total number of trials then 

multiplied by 100. The percentage of disagreements was obtained by calculating the total 

disagreements divided by the total number of trials then multiplied by 100. If the session 

did not meet the 85% criteria the principal investigator reviewed the session and collected 

data again. If the criterion was still not met, a third observer reviewed the video and 

collected data. At that point, the two sessions that the data met the criteria were reported. 
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 A total of 77 sessions were conducted across all three participants. Of the total 

number of sessions, inter-observer agreement was conducted on 24 sessions which was 

the equivalent of 31.17% of the sessions. Out of 24 sessions, inter-observer agreement 

met 100% on all but one session. The one session that did not meet 100% had an 

agreement of 90%.  

Procedural Integrity 

 Procedural integrity refers to consistency and precision of the implementation of 

the independent variable. To maintain procedural integrity it is important to use a clear 

operational definition, simplifying and standardizing the independent variable, training, 

and assessing treatment integrity (Cooper et al., 2007). 

 To assess for procedural integrity, 30% of DTT and 30% of FCT were analyzed 

using a checklist found in Appendix H and Appendix I.  The primary investigator 

reviewed the videos to collect procedural integrity data after all other data analysis 

procedures were completed. A percentage of yes answers were analyzed to develop the 

calculations found in Figure 3.7 by calculating the total number of yes responses divided 

by the total number of criterion multiplied by 100. Across DTT and FCT, Kristen 

averaged 98.5%, Paul averaged 92%, and Jake averaged 94%. 

 Kristen Paul Jake Average 
DTT 96% 92% 96% 

 
95% 

Range 
 

92%-100% 92% 92%-100%  

FCT 100% 92% 92% 92% 
 

Range 
 

100% 92% 92%  

Average 99% 92% 94% 
 

94% 
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Figure 3.7: Procedural Integrity 

Data Analysis 

 The data from each stage of the research was visually presented in line graph 

format across conditions and participants (Cooper et al., 2007). The three conditions 

displayed included baseline, DTT, and FCT. The sessions were displayed across the x 

axis and the percentages of communication or behavior was displayed across the y axis. 

The first display represented the communication responses exhibited by the 

participants. Each point on the graph was calculated by adding the total number of 

communication responses divided by the total number of trials multiplied by 100 from 

each 10 trial session. Only unprompted responses counted as a communication response. 

The graph displayed baseline, DTT, and FCT trials for each of the three participants. 

The second display represented the maladaptive behaviors. Each point on the 

graph represented the total percentage of the maladaptive behaviors from each 10 trial 

session. The graph displayed baseline, DTT, and FCT trials for each of the three 

participants. 

Summary 

 The clinical procedures used in the current research were designed to establish a 

concrete functional relation between the behavior and the designated intervention and to 

use the intervention to increase the communication of the participating children. The 

consistent and methodological procedure for collecting and analyzing data yielded results 

that provided procedural integrity. The process of inter-observer agreement also 

contributed to the procedural integrity of the research.  
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Chapter IV 

Results 

The current research focused on combining DTT and FCT in a natural 

environment to replace maladaptive behaviors with a functional communication (mand). 

The research took three young children diagnosed with ASD who displayed a 

maladaptive behavior and implemented a package of DTT and FCT in the school setting. 

A functional behavior assessment was used to determine the maladaptive behaviors and 

the environment within the school setting where such behaviors were presented. A paired 

choice preference assessment was then run to establish three edible items that were 

reinforcing for each participant.  

The following research questions analyzed were: 

1. Will the participants be able to use the acquired mand during FCT to request 

desired items?  

2. What is the impact of DTT and FCT on problem behaviors? 

Research Question One 

The first research question was “Will the participants be able to use the acquired 

mand during FCT to request desired items?” All three of the participants: Paul, Kristin, 

and Jake were able to attain a mand as seen in Figure 4.3. Paul’s communication 

modality was a sentence that stated “I want____”. He was trained to take the picture of 

the item he wanted, place it on the blank with Velcro and hand the entire sentence strip to 

the researcher. Kristin’s communication was a pink card (pink is the color that indicated 

her items within the classroom) that stated “I want____” written with words and symbols. 

She too was instructed to take the picture of the food item, place it on the card and hand it 
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to the researcher. Jake’s communication was a picture of a food item. He was trained to 

hand the picture directly to the researcher. Figure 4.3 presents the data indicating the 

effects of FCT on communication and behavior.  

Both Paul and Kristin remained at zero percent during baseline (see Figure 4.3) 

for communication. For Paul, sessions 13 through 16 of DTT ranged from 50% 

communication to 100% communication. He remained stable at 100% communication 

from sessions 17 to 22 of DTT. Kristin functioned at 80% communication during session 

six (the first session of DTT) but stabilized at 100% communication for sessions seven 

through 12 of DTT. Jake began session one with 10% communication. During baseline, 

from session six to session 21, Jake’s communication ranged from 70%-100%. Jake 

performed at 100% communication across all DTT trials. 

All three participants showed communication ability into FCT. Paul’s 

communication ranged from 80%-100% as opposed to 0% in baseline. Kristin’s 

communication was 100% across all FCT sessions as opposed to 0% in baseline. Jake’s 

communication began at 70% during FCT and steadily increased to 100% for the last two 

sessions. 

A transfer of skills from DTT to FCT is displayed in Figure 4.3. Kristin’s ability 

to communicate generalized in FCT at 100%. Paul’s communication modality remained 

stable at 80% to 100% during FCT. Although Jake was able to begin using the 

communication modality during baseline, his communication increased to 100% during 

DTT. During the first session of FCT (session 28), Jake performed at 70% 

communication and increased to 80% in session 29, 90% for session 30 and 31, reaching 

100% for session 32 and 33.  



Texas Tech University, Amanda Quine, August 2012 
 

89 
 

To assess the level of prompt needed for non-responses, percentages of prompts 

were calculated by dividing the number of prompt by the total number of non responses 

and multiplying that figure against 100. Kristin only had two non responses during DTT 

and none during FCT. Of the two prompts, one was a verbal prompt and the second was a 

gesture. Paul had 11 non responses during DTT which required 46% physical prompts, 

36% gestures, and 18% verbal prompts. Figure 4.1 displays the trials and prompts during 

DTT. 

DTT Kristen 
(out of 2 non 
responses)  

Paul 
(out of 11 non 
responses) 

Jake 
(out of 0 non 
responses) 
 

Verbal 
prompt 

50% 18% 0% 

Gesture  50% 36% 0% 

Physical 
Assistance 

0% 46% 0% 

 

Figure 4.1: Table of Trials and Prompts during DTT 

During FCT, Jake had three nonresponses at 67% verbal prompts and 33% 

gestures. Jake had zero nonresponses during DTT and six during FCT. Of the six non 

responses, 50% required a verbal prompt, 33% required a gesture, and 17% required a 

physical prompt.  Table 4.2 provides the trials and prompts that occurred during FCT. 

FCT Kristen 
(out of 0 non 
responses)  

Paul 
(out of 3 non responses) 

Jake 
(out of 6 non 
responses) 
 

Verbal 
prompt 

0% 67% 50% 

Gesture  0% 33% 33% 
Physical 

Assistance 
0% 0% 17% 
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Figure 4.2: Table of Trials and Prompts During FCT  

In order to see the effects of FCT on Behavior and Communication, Figure 4.3 is 

provided. Figure 4.3 provides a visual analysis of the three conditions. Within each 

condition, the percentage of behavior and communication by sessions is detailed. 
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Figure 4.3: Effects of FCT on Behavior and Communication 
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Research Question Two 

The second research question was “What is the impact of DTT and FCT on 

problem behaviors?” 

 Kristin did not display any maladaptive behaviors during the current research (see 

Figure 4.3). It is inconclusive to determine if her maladaptive behaviors would generalize 

due to the lack of their presence during the current research. Paul’s presence of 

maladaptive behaviors ranged from 0% to 70% during baseline. Over 11 baseline 

sessions, the behavior occurred 28 times for an average of 2.55%. He did not display any 

occurrences of the target behavior during session seven and only displayed the behavior 

10% during session eight. All other sessions showed 20% or more occurrences of the 

target behavior. However, the presence of the maladaptive behavior dropped to 0% 

during DTT and remained at 0% during FCT. Jake displayed a range of 0% presence of 

the maladaptive behavior to 60% during baseline. Over 21 trials, Jake displayed 46 

occurrences of the target behavior, equaling and average of 2.19% occurrences during 

baseline. During DTT only one occurrence of the maladaptive behavior was present over 

six sessions for an average of .17%. During FCT only two occurrences of the maladaptive 

behavior was present over six sessions for an average of 3%.  

Summary 

 The FBA and preference assessment yielded results necessary for the researcher 

to target the maladaptive behaviors and determine reinforcers that would be motivating 

for the participants. From the FBA, it was determined that the target behavior for Paul 

was grabbing for food items during library time, grabbing for food out during meal time 

for Kristin, and food foraging through cabinets and peers during the sensory center for 
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Jake. The results indicated an increase in communication ability for all three participants 

during DTT which generalized over to FCT. A decrease in maladaptive behaviors was 

also shown in Paul and Jake. Kristin did not display any maladaptive behaviors across 

any of the three conditions. 
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Chapter V 

Discussion 

 The current research was designed to evaluate the effectiveness of combining 

DTT and FCT to decrease maladaptive behaviors and increase communication in children 

with ASD. As determined by Wimpory, et al. (2000), expressive communication is an 

area in which many children with ASD struggle. Due to this concern, instruction through 

DTT is necessary for teaching manding. The research was also focused in the classroom 

setting to enhance the current literature by extending the science of ABA into the natural 

environment. 

The following research questions analyzed were: 

1. Will the participants be able to use the acquired mand during FCT to request 

desired items?  

2. What is the impact of DTT and FCT on problem behaviors? 

 The results of the data indicated that manding can be attained and generalized into 

the natural environment all within the parameters of the school setting. All three 

participants increased their communication to meet the criteria of 80% or above and 

decreased their presence of maladaptive behaviors to 20% or below during DTT (see 

Figure 4.3 in Chapter IV). 

Research Question One 

The results for research question one “Will the participants be able to use the 

acquired mand during FCT to request desired items?” provided data that supports the idea 

that children with autism can acquire a communication modality. The use of the DTT was 

successful for all three participants in teaching manding. Wimporey et al. (2000) 
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supported the use of DTT in acquiring nonverbal manding abilities in children with ASD 

similar to those used in the current research. The continuous reinforcement provided 

during DTT is useful in enhancing and expediting the acquisition phase so that FCT can 

then generalize the skills (Weiss, 2005). Although Jake was able to learn to mand prior to 

DTT, essentially, he was still able to acquire the skill. Both Paul and Kristen were able to 

move from an inability to display any communication ability to meeting 100% 

proficiency during DTT, confirming their success in acquiring such skills. Particularly, 

previous research conducted in the natural environment supported the use of DTT. 

Downs et al. (2007) implemented DTT in a pre-kindergarten class and yielded positive 

results in adaptive behavior, social skills, communication, and daily living skills. 

Similarly, McBride and Schwartz (2003) used DTT in a pre-kindergarten class and were 

able to enhance the level of consistency and engagement in the participants. 

The transfer of skills from DTT to FCT for all participants was successful in that 

the acquired mand was used by each in FCT. The classroom environment did not inhibit 

the ability to acquire and generalize skills. Stokes and Baer (1977) conducted research in 

the natural environment and found that the natural contingencies of FCT actually 

promoted the communication ability in their participants. These results were also 

supported by Hagopian et al. (2005) through their research in the natural environment 

using extinction procedures along with FCT to increase the use of communication. 

Generalization of skill using FCT practices was also noted in the study conducted by 

Casey and Merical (2006). Their research revealed that FCT, when trained in various 

classrooms, was able to generalize. The skills, however, were not generalized to novel 

classrooms where training had not occurred, suggesting that with training, FCT is an 
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appropriate generalization tool. The reinforcement process used in the current research 

that originated in DTT and transferred to FCT supported the use of communication 

during FCT. The process of DTT and FCT was successful in training and implementing 

manding as a request for items (Shukla-Mehta & Albin, 2005).  

In looking at the levels of prompts needed for non responses, it is evident that not 

only did the participants increase their ability to communicate but a gradual decrease in 

prompt level also occurred. While the participants at the beginning of the research needed 

a physical prompt, all three were able to function with a verbal prompt on the few trials 

that a non-response was documented. This progress was noted in both DTT and FCT. 

Research Question Two 

To answer research question two, “What is the impact of DTT and FCT on 

problem behaviors?, both Jake and Paul were able to dramatically decrease their display 

of their target maladaptive behaviors. Kristen did not display any maladaptive behaviors 

during the research so her results are not able to prove or disprove this idea. The research 

verifies that when the intervention is paired with the appropriate function of behavior, 

maladaptive behaviors will decrease. Berg et al. (2007) implemented a similar 

combination and documented a 90% decrease in the maladaptive behaviors present 

during baseline. An experiment conducted by Wacker et al. (2005) also showed a 

reduction in problem behavior with a decrease of 83.36% in Phase one and 94.83% 

during the final Phase of the research. The maladaptive behaviors only decreased because 

the replacement behavior was able to yield the same results as the behavior with equal or 

less effort. A comparable study also used FCT to decrease maladaptive behaviors. As 

opposed to an extinction schedule, however, the researchers put the maladaptive behavior 
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on a lean reinforcement schedule. The training resulted in a decrease in the maladaptive 

behavior, aggression (Casey & Merical, 2006). Training in the natural environment 

assisted in ensuring that the participant’s learned the replacement behavior where it was 

actually occurring. Volkert et al. (2009) determined through their study that the natural 

environment actually decreased resurgence of problem behaviors in follow up studies.    

Finally, treatment integrity was established. A similar study compared the use of a 

functional analysis both in the clinic and in the classroom (Bloom et al., 2001).The 

results indicated that comparative results were found in both settings. The researchers 

were also able to determine that viable data was able to be gathered in the classroom 

environment. These finding support the idea that implementing ABA practices, 

specifically FCT in a classroom is a socially valid practice (Bloom et al., 2001). Another 

support for the naturalistic nature of the current research is supported by an analysis 

conducted by Stokes and Baer (1977). Their research indicated that the use of functional 

communication is a natural maintaining contingency. Hence, the likelihood of the 

communication modality will be naturally reinforced as contrived reinforcers are faded 

out are high. The idea of FCT being a natural maintaining contingency strengthens the 

ability of generalization of skills to various settings and/or behaviors.  

Implications for Practice 

The results of the current research implied that communication training can be an 

effective intervention to replace maladaptive behaviors. Mands take little effort and 

provide immediate feedback, producing an increased level of communication (Sundberg 

& Michael, 2001). The mands used in the research were incorporated to function as a 

replacement for the targeted maladaptive behavior through FCT. The use of FCT targets a 



Texas Tech University, Amanda Quine, August 2012 
 

98 
 

deficit commonly associated with children with ASD. It is common for children with 

ASD to display maladaptive behaviors because of an inability to communicate so it 

becomes natural to introduce a communication modality as the replacement (LaRue et al., 

2008). 

The results also indicated that teachers can use DTT and FCT packages to 

increase communication modalities and decrease maladaptive behaviors in the classroom. 

DTT finds its strength in the acquisition of new skills but is limited in generalizing to 

new environments (Sundberg & Michael, 2001). FCT on the other hand is limited in 

acquisition but excels in transferring communication skills to new environments (Murphy 

& Barnes-Holmes, 2009). Both practices are effective in the classroom environment to 

align with the naturalistic environment notion (Stokes & Baer, 1977). This study was 

based on the participants’ natural schedules and was conducted fully in their natural 

environment. As opposed to much of the published research that conduct their research in 

a clinical setting, this specific research opened up future research to be conducted in the 

classroom by the classroom teacher. One way to extend the practice in the classroom 

setting would be to increase the prompt delay provided to the student. As students 

progress, the increased prompt delay will promote a natural reinforcement schedule, 

eliminating as much time needed from the classroom teacher (Volkert et al., 2009). 

If the current research was able to generalize communication in FCT training, the 

likelihood that professionals can also train parents to generalize these skills to the home is 

also positive. The use of FCT training in a family’s home can prove to be an asset in 

family units. As maladaptive behaviors are present in all environments, focus on all 

settings in which the behavior is occurring is especially imperative. Chaabane et al. 
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(2009) completed a parent training program using communication in the child’s home. 

Using a multiple baseline across categories, the researchers determined that parents can 

implement instructional practices effectively and yield similar results to those in other 

instructional locations. Weiss and Delmolino (2006) also supported the use of ABA in the 

home with increased scores on the VABS (Sparrow et al., 2005) across all 20 participants. 

A direction that could be beneficial would be to work on training parents as opposed to a 

trainer in conducting all the ABA interventions so that the intensity level of 25 to 40 

hours recommended can be accomplished (Jensen & Sinclair, 2002). 

The findings rebuke the idea that ABA practices are too scientific or analytic to be 

functionally implemented by the teacher. Traditionally, ABA has been implemented in 

broad elements such as school-wide positive behavior support plans (Dunlap et al., 2001). 

The current research narrowed down the use of ABA in explicit practices of DTT and 

FCT directly to children with ASD. Although the teacher/researcher in this situation has 

been highly trained, with appropriate teacher preparation courses, others can be trained to 

appropriately implement DTT and FCT.  If districts and universities offer trainings in 

ABA practices, future and current teachers can offer sound evidenced based practices that 

according to this study, yield positive results. Classroom teachers struggle with the 

implementation of ABA practices in the classroom due to factors such as they are 

uninformed and undertrained. They believe behavior to be contrived from psychological, 

developmental, or psychoanalytical factors. With proper training and support for 

classroom teachers, their philosophy can be changed resulting in proper implementation 

of ABA practices such as FCT (Skinner & Hales, 1992). 
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Another scientific component of ABA is the use of a functional analysis. 

Traditionally, functional analyses have been used in ABA practices to determine the 

function of behaviors. This research, along with support of Cunningham and O’Neil 

(2000) validated the use of the FBA for classroom functioning. Their research supported 

the idea that an FBA can produce comparable results as the functional analysis and can 

be implemented in the classroom with greater ease. 

Limitations 

The first limitation of the study was the selection of participants. Due to the 

classroom environment, there were a limited number of children who met the criteria. It 

was more important to maintain the use of the intervention in the classroom than to pull 

participants from other schools. Jake was able to begin communication during baseline. 

Although his mother and teacher did not report any communication training, it was 

obvious by the sixth trial he was able to use the manding without training. All sessions 

were completed so that the other participants were unable to hear or see the sessions 

which disregards the notion that he was able to watch and learn from the other 

participants. Also, Kristin did not display any maladaptive behaviors during the entire 

research. Had a wider selection of participants been implemented such results would not 

have had such an impact on the research.  

 A second limitation of the study was that the researcher, who also functioned as 

the classroom teacher, had extensive training in ABA practices. A teacher without such 

training may not be able to copy the study without some form of training in the 

procedures and data collection system. The data collection process was kept simple to 
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eliminate such discrepancies but some training would have to be done to ensure proper 

practice. 

 A third limitation of the study was the school environment. Although the research 

was targeted at using ABA methods in the classroom environment there were extraneous 

variables constantly present in that environment that could influence the research. All 

precautions were taken to extinguish these factors as much as possible but staying true to 

the purpose, the research was kept fully in each participant’s environment and routine. 

 A fourth limitation of the study was that generalization and maintenance measures 

were not conducted. Such measures would have increased the solidity of the research and 

assisted in replication for future studies. 

 A fifth limitation was the exclusion of social validity data. By obtaining social 

validity from the parents, the research would have been able to report how valuable the 

treatment to the family. 

The final limitation was the use of a FBA instead of a functional analysis. A 

functional analysis (Iwata et al., 1994) of problem behaviors was not conducted with the 

participants. The FBA, as opposed to the functional analysis, provides a description and 

not a clear function of the behavior. 

Future Research 

 To further increase the validity of the current study, a follow up measure should 

be taken after a certain period of time to determine if the participants were able to retain 

the skills taught. The researchers could also generalize the use of FCT to other 

maladaptive behaviors present in each of the participants. 
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The results of this research indicate that classroom teachers can incorporate DTT 

and FCT into their everyday instruction. A future direction for the current research could 

potentially be training teachers to implement and collect data on DTT and FCT. The 

researcher could then collect data on the results documented by the group of trained 

teachers to determine if similar results can be attained. 

Summary 

 In summary, this study used a treatment package using DTT and FCT with 

children with ASD to increase the use of manding to decrease the presence of a 

maladaptive behavior in the school environment. All three participants were able to learn 

the communication modality. Although one participant did not display any maladaptive 

behaviors during the research, the remaining two participants were able to use their mand 

as a replacement behavior for their targeted maladaptive behavior. These results indicated 

that implementing DTT and FCT together in the school environment can be an effective 

intervention for children with ASD. The results also indicated that generalization of the 

communication skills can also occur to other settings within the school. 
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Appendix A: IRB Approval Letter 

September 23, 2010  

Robin Lock  

Ed Psychology & Leadership  

Mail Stop: 1071  

 

Regarding: 502460 Combining Discrete Trial Training with Functional Communication 
Training to  
Decrease Maladaptive Behaviors in Children with Autism  
 

Dr. Robin Lock:  

 

The Texas Tech University Protection of Human Subjects Committee has approved your 
proposal  
referenced above. The approval is effective from September 23, 2010 to August 31, 2011. 
This  
expiration date must appear on all of your consent documents.  
 
We will remind you of the pending expiration approximately eight weeks before August 
31, 2011 and  
to update information about the project. If you request an extension, the proposal on file 
and the  
information you provide will be routed for continuing review.  
 
Sincerely,  
 

Rosemary Cogan, Ph.D., ABPP  
Protection of Human Subjects Committee  
 
 
 
Box 41075 | Lubbock, Texas 79409-1075 | T 806.742.3905 | F 806.742.3947 | 
www.vpr.ttu.edu  
An EEO/Affirmative Action Institution  
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Appendix B: Functional Assessment Interview 

Functional Assessment Interview 

Child Name: _________________________________ Age: ___________ 

Sex_____________ 

Date of Interview: _______________________Interviewer: ______________________ 

Respondent: __________________________________ 

A. Behavior Description (behavior, topography, frequency, duration, intensity) 

1. __________________________________________________________________ 

2. __________________________________________________________________ 

3. _________________________________________________________________ 

4. _________________________________________________________________ 

5. _________________________________________________________________ 

 

B. Setting Events 

1. What medications if any are being administered to the child? Do you feel these 

medications affect his/her behavior? 

 

_________________________________________________________________ 

 

__________________________________________________________________ 
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__________________________________________________________________ 

 

2. What medical or physical conditions are present and how might the affect the 

behavior? 

 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

 

3. Describe sleep patterns and eating routines that may adversely affect the behavior. 

 

__________________________________________________________________ 

_________________________________________________________________ 

__________________________________________________________________ 

 

Briefly describe the person’s schedule 

6:00________________________Problems: Yes/No 

2:00________________________Problems: Yes/No 

7:00________________________Problems: Yes/No 

3:00________________________Problems: Yes/No 

8:00________________________Problems: Yes/No 

4:00________________________Problems: Yes/No 
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9:00________________________Problems: Yes/No 

5:00________________________Problems: Yes/No 

10:00_______________________Problems: Yes/No 

6:00________________________Problems: Yes/No 

11:00_______________________Problems: Yes/No 

7:00________________________Problems: Yes/No 

12:00_______________________Problems: Yes/No 

8:00________________________Problems: Yes/No 

1:00________________________Problems: Yes/No 

9:00________________________Problems: Yes/No 

 

To what extent does the daily schedule predict the occurrence of the behavior? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

C. Direct Antecedents 

Times of Day 

Most likely: 

________________________________________________________________________ 

________________________________________________________________________ 

Least likely: 

________________________________________________________________________

________________________________________________________________________ 
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Settings 

Most likely: 

_ _____________________________________________________________________ 

________________________________________________________________________ 

Least likely: 

________________________________________________________________________ 

________________________________________________________________________ 

People 

Most likely: 

 ______________________________________________________________________ 

________________________________________________________________________ 

Least likely: 

________________________________________________________________________ 

________________________________________________________________________ 

Activities 

Most likely: 

_ _____________________________________________________________________ 

________________________________________________________________________ 

Least likely: 

________________________________________________________________________ 

________________________________________________________________________ 

Describe how the individual’s behavior will be affected if: 
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a. You ask him/her to perform a difficult task 

__________________________________________________________________

__________________________________________________________________ 

b. You interrupt a desired activity 

__________________________________________________________________

__________________________________________________________________ 

c. You change the typical routine 

__________________________________________________________________

__________________________________________________________________ 

d. He/she wants something but can’t get it 

__________________________________________________________________

__________________________________________________________________ 

e. The individual is not receiving any attention 

__________________________________________________________________

__________________________________________________________________ 

 

D. Consequences 

        Behavior     Situation What did he/she get?  What did he/she avoid? 

1. __________________________________________________________________ 

2. __________________________________________________________________ 

3. ___________________________________________________________________ 

4. ___________________________________________________________________ 

5.___________________________________________________________________ 
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E. Efficiency of the Behavior 

F. Functional Alternative Behaviors 

G. Communication 

H. What should you do and what things should you avoid in working with the individual 

I. Reinforcing items 

J. History of the behavior 
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Appendix C: Functional Assessment Observation 
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Date: 
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Appendix D: Paired Choice Preference Assessment 
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Appendix E: Baseline Data Collection Form 

Baseline Data 

           

            Participant 

Name: 

           Date: 

           Time Began: 

   

Time End: 

      Session #: 

           

            

  

Trial 

1 2 3 4 5 6 7 8 9 10 Total 

Communication                       

Behavior                       

            
            Notes: 
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Appendix F: DTT and FCT Data Collection Form 

Participant 

Name: 

           Date: 

           Time Begin: 

  

Time End: 

       Condition: 

           Session #: 

           

            

  

Trial 

1 2 3 4 5 6 7 8 9 10 Total 

Communication                       

Behavior                       

Prompt                     

 
            
            Notes: 
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Appendix G: Consent Form 

Consent Form- Parent of Minor Participants 

 

What is this project about?   This project will teach students a form of communication 

they can use instead of using problem behaviors to get what they want.    

What will you ask my child to do?  Your child will work with the teacher one to one and 

be asked to respond in different ways.  At the beginning of the study, your child will be 

observed to determine why they engage in certain problem behaviors.  Then, I will work 

with your child to determine what foods, toys, or activities are most motivating to them.  

I’ll also ask you what you think about both the problem behaviors and the motivators.  

Next, your child and I will continue to work one to one to get an appropriate response.  I 

will chart each one of your child’s responses.  We will do these lessons for 12 weeks for 

three 10 minutes sessions a week.  ON some days, we will do an additional 10 minute 

sessions.  I will also chart how many times your child engages in the problem behavior to 

see if that changes as the new communication is learned.  The sessions will be videotaped 

so that I can see if my charting of the responses is correct. 

Will the sessions make me uncomfortable? Dr. Lock, Mrs. Quine, and a special Board 

have reviewed the session procedures. They think you your child can participate 

comfortably. However, you can remove your child from the study at any time. 

How much time do you need?  I will work with your child three times a week for 12 

weeks.  Each session will last about 10 minutes.  Sometimes I will have 2 sessions with 

your child in one day. 
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Who is running this study?  Dr. Robin H. Lock and Mrs. Amanda Quine of the College of 

Education at Texas Tech University.   robin.lock@ttu.edu or amanda.quine@ttu.edu. 

If I have questions, who can I ask?  

You can ask: 

• Mrs. Quine or Dr. Lock will answer any questions you have about the study. You can 

ask them directly at 806-742-1997 #288 or at 432-425-9398.  TTU also has a Board 

that protects the rights of people who participate in research. You can also ask them 

questions about your rights at 806-742-3884. You can also mail them at Institutional 

Review Board for the Protection of Human Subjects, Office of Research Services, 

Texas Tech University, Lubbock, Texas 79409. 

• Are you going to protect my privacy? Of course! The surveys will not have your 

name or any personal information to protect your privacy.   

 

• Can I quit during the study? Yes, you can quit at any time. You will not lose anything 

if you stop. Participation is your choice.  Your child will continue to receive the 

teaching sessions but their information will not be included in the study results. 

• What will I receive? You will not directly receive anything for participating. If you 

are willing to participate in this project, please sign in the space below. 

_______________________________  ______________________________ 
          Signature                Date 
_______________________________           
______________________________ 
        Parent’s  printed name   Minor Child’s printed name  

 

This consent expires July 14, 2012. 

mailto:robin.lock@ttu.edu
mailto:amanda.quine@ttu.edu
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Appendix H 

Procedural Integrity: DTT 

 

Investigator:____________________  Reviewer:____________________ 

 

Session:________________________  Date:_______________________ 

 

 

Skill Yes No 

Communication method within reach 
 

  

Trainer and trainee positioned appropriately 
 

  

Reinforcer in sight but out of reach 
 

  

Discriminative stimulus presented (SD) 
 

  

Level of prompt documented 
 

  

Reinforcer provided immediately after 
communication emitted 
 

  

Materials removed during inter trial interval 
 

  

Responses recorded during inter trial interval 
 

  

10 second wait time met for communication 
 

  

15 second wait time met for inter trial interval 
 

  

No inadvertent prompts by the investigator 
 

  

No visible extraneous variables influenced by other 
students and/or  para professional 
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Appendix I 

Procedural Integrity: FCT 

 

Investigator:_________________________  Reviewer:_____________________ 

 

Session:_____________________________  Date:_________________________ 

 

 

Skill Yes No 
Communication method within reach 
 

  

Participant remained in designated setting 
 

  

Reinforcer in container in sight but out of reach 
 

  

Discriminative stimulus presented (SD) 
 

  

Level of prompt documented 
 

  

Reinforcer provided immediately after 
communication emitted 
 

  

Participant engaged in previous activity during inter 
trial interval 
 

  

Responses recorded during inter trial interval 
 

  

10 second wait time met for communication 
 

  

30 second wait time met for inter trial interval 
 

  

No inadvertent prompts by the investigator 
 

  

No visible extraneous variables influenced by other 
students and/or  paraprofessional 
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