
 

 

 

 

ABSTRACT 

Analysis of Behavioral Indicators as a Measure of Satiation 

Rachel Scalzo, Ph.D. 

Mentor: Tonya N. Davis, Ph.D. 

 
Applied behavior analysis (ABA) is the scientific study of behavior that utilizes 

procedures aimed at improving socially significant behavior, relying heavily on the use of 

reinforcement, which increases the future frequency of a behavior.  Practitioners employ 

procedures that include extensive use of reinforcement in a variety of ways.  Motivating 

operations is an area of research within ABA that focuses on the momentary 

effectiveness of a reinforcer, altering both its value and associated behaviors.  One way in 

which to manipulate motivating operation effects is through the use of the behavioral 

indicators of satiation procedure.  A discrepancy was noted in the literature regarding the 

parameter needed to determine when there is an abative effect, which led to the 

development of this study. 

 After conducting a paired stimulus preference assessment, a functional behavior 

assessment was completed with four males diagnosed with autism spectrum disorder 

indicating challenging behavior was maintained by access to a tangible.  To verify the 

identified behavioral indicators, an item rejection analysis was then completed.  Three 

distinct presession conditions were then manipulated including restricted access to the 

 



tangible stimulus for 30 min, access to the tangible stimulus until the display of one 

behavioral indicator, and access to the tangible stimulus until the display of three 

behavioral indicators.  Each condition was followed by a tangible condition of the 

functional analysis to measure challenging behavior.   

Results indicated that presession access to a tangible stimulus until the display of 

three behavioral indicators is a better measure of an abative effect than one behavioral 

indicator.  Furthermore, a social validity survey was administered to the participants’ 

ABA therapists to gain valuable input regarding the behavioral indicators procedure.  

This is the first attempt to ascertain the perceived effectiveness or appropriateness of the 

intervention from stakeholders and it appeared the behavioral indicators procedure was 

valued to some extent. 
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GLOSSARY 
 
 
From Cooper, J. O., Heron, T. E., & Heward, W. L. (2007). Applied behavior analysis 
(2nd Ed.). Upper Saddle River, NJ: Pearson Education, Inc. 
 
Abative effect: A decrease in the current frequency of a behavior that has been reinforced 
by the stimulus that is increased in reinforcing effectiveness by the same motivating 
operation. 
 
Abolishing operation: A motivating operation that decreases the reinforcing effectiveness 
of a stimulus, object, or event. 
 
Behavior-altering effect: An alteration in the current frequency of behavior that has been 
reinforced by the stimulus that is altered in effectiveness by the same motivating 
operation. 
 
Establishing operation: A motivating operation that increases the effectiveness of some 
stimulus, object, or event. 
 
Evocative effect: An increase in the current frequency of behavior that has been 
reinforced by the stimulus that is increased in reinforcing effectiveness by the same 
motivating operation. 
 
Functional analysis: An analysis of the purposes of problem behavior, wherein 
antecedents and consequences representing those in the person’s natural routines are 
arranged within an experimental design so that their separate effects on problem behavior 
can be observed and measured. 
 
Functional behavior assessment: A systematic method of assessment for obtaining 
information about the purposes a problem behavior serves for a person; results are used to 
guide the design of an intervention for decreasing the problem behavior and increasing 
appropriate behavior. 
 
Interobserver agreement (IOA): The degree to which two or more independent observers 
report the same observed values after measuring the same events. 
 
Interval-by-interval IOA: Index of the agreement between observers for data obtained by 
interval recording or time sampling measurement; calculated for a given session or 
measurement period by comparing the two observers’ recordings of the occurrence or 
nonoccurrence of the behavior in each observation interval and dividing by the number of 
intervals of agreement by the total number of intervals and multiplying by 100. 
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Mand: An elementary verbal operant that is evoked by a motivating operation and 
followed by specific reinforcement. 
 
Motivating operation: An environmental variable that (a) alters the reinforcing or 
punishing effectiveness of some stimulus, object, or event; and (b) alters the current 
frequency of all behavior that has been reinforced or punished by that stimulus, object, or 
event. 
 
Multielement research design: An experimental design in which two or more conditions 
are presented in rapidly alternating succession independent of the level of responding; 
differences in responding between or among conditions are attributed to the effects of the 
conditions. 
 
Negative reinforcement: Occurs when a behavior is followed immediately by the 
removal, termination, reduction, or postponement of a stimulus that increases the future 
frequency of the behavior in similar conditions. 
 
Positive reinforcement: Occurs when a behavior is followed immediately by the 
presentation of a stimulus that increases the future frequency of the behavior in similar 
conditions. 
 
Reinforcement: Occurs when a stimulus change immediately follows a response and 
increases the future frequency of that type of behavior in similar conditions. 
 
Social validity: Refers to the extent to which target behaviors are appropriate, 
intervention procedures are acceptable, and important and significant changes in target 
and collateral behaviors are produced. 
 
Tact: An elementary verbal operant evoked by a nonverbal discriminative stimulus and 
followed by generalized conditioned reinforcement. 
 
Tangible stimulus: Any object in the environment 
 
Total count IOA: The simplest indicator of IOA for event recoding data; based on 
comparing the total count recorded by each observer per measurement period; calculated 
by dividing the smaller of the two observers’ counts by the larger count and multiplying 
by 100. 
 
Treatment fidelity: The extent to which the independent variable is applied exactly as 
planned and described and no other unplanned variables are administered inadvertently 
along with the planned treatment. 
 
Value-altering effect: An alteration in the reinforcing effectiveness of a stimulus, object, 
or event as a result of a motivating operation. 
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CHAPTER ONE 
 

Introduction 
 
 

Applied Behavior Analysis 
 

Behaviorism as a philosophical approach to understanding teaching and learning 

originated just after the turn of the 20th century.  It was a reaction to the predominating 

research interest of the time, introspective psychology, in which mental states were “the 

object of observation” (Watson, 1913, p. 158).  With his behavioral manifesto, 

Psychology as the Behaviorist Views It, Watson (1913) proposed a new aim for 

psychology, one in which observable, objective measurement would allow for the 

prediction and control of behavior.  Others like E. L. Thorndike and B. F. Skinner began 

experimentally studying behavior and the manner in which teaching and learning were 

optimized (Lagemann, 2000; Zimmerman & Schunk, 2003).   

Applied behavior analysis (ABA) is a derivative of basic behavioral research, 

which has been demonstrated as effective in teaching individuals of varying abilities and 

ages with an extensive foundation of experimental research supporting its efficacy and 

utility (Cooper, Heron, & Heward, 2007; Fisher, Piazza, & Roane, 2011).  Generally, the 

field is defined as the scientific study of behavior applied to the improvement of socially 

significant behaviors by demonstrating functional relationships between environmental 

conditions and behavior (Cooper et al., 2007; Fisher et al., 2011).  ABA is described 

using specific terminology and for this reason a glossary of terms is available for 

reference at the beginning of this document.  
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Within the ABA framework, an individual is prompted to behave in a certain way 

as a result of environmental stimuli and experiences consequences for that response 

(Cooper et al., 2007; Fisher et al., 2011).  Learning occurs as the consequence, either 

reinforcement or punishment, is associated with the stimuli, which either increases or 

decreases the future responses (Cooper et al., 2007; Fisher et al., 2011).  In the vast 

majority of ABA interventions, reinforcement is used most frequently to alter behavior 

(Cooper et al., 2007; Fisher et al., 2011).   

 
Reinforcement 

 
Reinforcement is the consequence associated with a particular behavior that 

increases the future frequency of that behavior (Cooper et al., 2007; Fisher et al., 2011).  

There are two types of reinforcement, positive and negative.  Positive reinforcement is 

the addition of a stimulus to the environment whereas negative reinforcement is the 

removal of a stimulus from the environment (Cooper et al., 2007; Fisher et al., 2011).  

Both forms of reinforcement increase the future frequency of behavior (Cooper et al., 

2007; Fisher et al., 2011).  For example, positive reinforcement is when a teacher engages 

in verbal behavior praising a student for completing a work task.  The stimulus added to 

the environment is the praise and increases the future frequency of the student completing 

work tasks.  An example of negative reinforcement would be the teacher telling the 

student that if work is completed immediately in class then there will not be any 

homework.  The stimulus removed from the environment is the homework task, which 

would likely increase the future frequency of in-class work behavior from the student.  

Reinforcement, both positive and negative, need to be of value to the individual in order 

to be effective, which underscores the utility of manipulating motivating operations. 

 2 



Motivating Operations 

Motivating operations is an area within ABA that describes the momentary 

effectiveness of a reinforcer and the probability of behaviors occurring previously 

associated with that reinforcement (Langthorne & McGill, 2009; Laraway, Snycerski, 

Michael, & Poling, 2003).  Figure 1.1 visually represents the relationship between a 

motivating operation and reinforcement using the functional contingency.  There are two 

forms of motivating operations, an establishing operation and an abolishing operation.  

An establishing operation increases the effectiveness of a stimulus, object, or event as a 

reinforcer and increases the probability of behaviors associated with acquiring the 

reinforcer (Cooper et al., 2007; Laraway et al., 2003).  An abolishing operation decreases 

the effectiveness of a stimulus, object, or event as a reinforcer as well as the probability 

of behaviors associated with acquiring the reinforcer (Cooper et al., 2007; Laraway et al., 

2003).  Not only do motivating operations address the value-altering effect of a 

reinforcer, but also the behavior-altering effect. 

 

 
 

Figure 1.1. Functional contingency with motivating operation. 
 
 

Behavior-altering effects are termed evocative and abative.  Evocative effects are 

associated with establishing operations and increase the frequency of behaviors that were 

previously reinforced by some stimulus, object, or event (Cooper et al., 2007; Laraway et 
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al., 2003).  Abative effects are associated with abolishing operations and decrease the 

frequency of behaviors that were previously reinforced by some stimulus, object, or event 

(Cooper et al., 2007; Laraway et al., 2003).  For example, an establishing operation 

evokes functional communication requests when a child has been deprived of a preferred 

toy prior to instructional time.  Requests are reinforced by access to the toy, which 

increases the frequency of requesting behavior.  In a similar way an abolishing operation 

abates aggressive behavior during an instructional activity when a child has been satiated 

with a preferred toy prior to the teaching session and therefore no longer engages in 

aggression to gain access to the toy given that it is not currently valued.  Establishing and 

abolishing operations as well as the value-altering and behavior-altering effects are 

understood to a great extent given that motivating operations as an area of inquiry has a 

storied history, reaching back to the early days of ABA.  

 
History of Motivating Operations 

 
The field of motivating operations originated with the work of B. F. Skinner 

(1938) who noted the importance of establishing operations in behavior as an argument 

against the commonly held notion of “drive” that predominated at the time (Sundberg, 

2004).  Keller and Shoenfeld (1950) also addressed motivation in refining the ideas of 

deprivation and satiation in terms of response strength and concurred with Skinner about 

the distinction between a “drive” and a stimulus.  In his 1953 work Skinner described 

how a single motivational variable can impact a response class (i.e., behaviors of varying 

topography producing the same consequence) and provided applied examples of the 

interaction between motivation and human behavior.  Furthermore, Skinner went on to 

publish Verbal Behavior (1957) linking the mand, or verbal requests, to its reinforcing 
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value as well as other verbal functions that develop later.  However, it was not until 

Michael’s publication in 1982 that applied research related to motivating operations 

expanded (Laraway et al., 2003; Sundberg, 2004). 

Michael’s article is considered the seminal piece in the field of motivating 

operations, building on the work of Skinner (1938; 1953; 1957) and Keller and 

Schoenfeld (1950; Laraway et al., 2003; Sundberg, 2004).  He reintroduced the concept 

of altering the value of a consequence as well as the frequency of the behavior that 

produces those consequences.  Applied research in motivating operations exploded after 

Michael’s (1982) article (Laraway et al., 2003).  Though he used terms that are no longer 

accepted due to the confusion caused, the principles remain the same.  Michael (1982) 

discussed satiation and deprivation as well as conditioned and unconditioned motiving 

operations.  However, his central argument was based on the idea that there was no 

terminology to describe changes in behavior resulting from antecedent events.  These had 

previously been subsumed under the classification of discriminative stimuli rather than 

addressed separately, harkening back to Skinner’s (1938; 1950) idea that there is a 

difference between motivation and stimuli (Sundberg, 2004).  Discriminative stimuli only 

signal the availability of reinforcement, but do not change the effectiveness of a 

consequence (Michael, 1982).   

Michael (1982) indicated that verbal behavior needed to change in regard to all 

environmental operations that altered the effectiveness of reinforcers, which is why he 

proposed a shift in referencing establishing operations as both reinforcer-establishing and 

evocative.  It is ironic that just over 20 years later, a group of researchers, including 

Michael, changed the field again to improve verbal behavior related to motivating 

 5 



operations (Laraway et al., 2003).  Laraway, Snycersky, Michael, and Poling (2003) 

composed one of the foundational pieces regarding the language surrounding motivation, 

suggesting a refinement of terms to clarify the role of motivating events and subsequent 

behavioral effects.  In Michael’s (1982) work, he used the term establishing operation to 

indicate any motivational effect, which implies there is an increase in the effectiveness of 

a consequence whereas many motivating variables can cause a decrease as well.  For 

example, water is motivating to a person who just finished running and he will engage in 

behaviors to obtain water.  However, water is no longer motivating if the person finished 

drinking two bottles of water, so he will not engage in behaviors to obtain more water.  

For this reason it was suggested that the use of motivating operation should subsume both 

variables causing increases or decreases in effectiveness (Laraway, et al., 2003).   

Increases are associated with establishing operations and decreases are termed 

abolishing operations (Laraway et al., 2003).  Similarly it was suggested that there should 

be a change in the way effectiveness is referenced, from reinforcer-establishing effect to 

value-altering effect, as it is a generic description of a change in a consequence’s 

effectiveness (Laraway et al., 2003).  Finally, the original term, evocative effect, 

referenced an increase or decrease in responding, but a more accurate conceptualization 

was to use behavior-altering effect (Laraway et al., 2003).  Though the language changed, 

the contributions Michael (1982) made toward the understanding of establishing and 

abolishing operations with his article were paramount to the field of ABA.  Clearly the 

history of motivating operations is extensive, yet it was not until 1991 that the first 

applied study on the manipulation of motivating operations was presented by Vollmer 

and Iwata (Michael, 2000; Wilder & Carr, 1998) 

6 



Applied Research on Motivating Operations 

Individuals with developmental disabilities typically need more explicit 

instruction, which ABA provides.  In order to effectively leverage the impact of 

reinforcement on target behaviors, the manipulation of motivating operations needs to be 

considered in clinical settings.  For this reason, research has been undertaken to illustrate 

the utility of motivating operations for this population.  The effectiveness of motivating 

operations has been demonstrated in a variety of ways, especially in terms of decreasing 

challenging behaviors and increasing adaptive behaviors.   

Predominately studies examining motivating operations have worked to decrease 

challenging behaviors among individuals with developmental disabilities (e.g., Carlson, 

Luiselli, Slyman, & Markowski, 2008; Rapp, 2004; Lomas, Fisher, & Kelley, 2010) and 

have been successfully used to treat varying topographies of challenging behavior, like 

aggression (e.g., Kahng, Iwata, Thompson, & Hanley, 2000) and stereotypy (e.g., Rapp, 

2004).  Additionally, motivating operations have been used to capitalize on strategies 

addressing the function maintaining challenging behavior, such as attention maintained 

self-injury (e.g., O’Reilly, 1999) and tangibly maintained verbal protests (e.g., Davis et 

al., 2009). 

However, motivating operations have also been used to teach individuals new 

skills.  Typically, these interventions are aimed at reducing challenging behavior and 

increasing functional, adaptive behaviors by altering states of satiation (i.e., abolishing 

operation) and deprivation (i.e., establishing operation) with presession access or no 

presession access to preferred items, stereotypy, or attention (e.g., Fragale et al., 2012; 

Lang et al., 2010; Rispoli et al., 2014).  For example Cengher, Jones, and Fienup (2014) 
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taught typically developing children to tact, or label, colors in Spanish by manipulating 

presession attention.  During the deprivation condition the experimenter ignored the 

participant whereas in the satiation condition the experimenter interacted with the 

participant as part of presession condition procedures.  During deprivation conditions, 

labeling of colors was higher than satiation conditions given that reinforcement was 

access to attention in the form of verbal praise.   

Other researchers taught children with developmental disabilities to mand, or 

request, for location using a script-fading procedure (Howlett, Sidener, Progar, & 

Sidener, 2011).  This included having the participant learn specific verbal behavior to 

request the location of a preferred toy.  In the abolishing operation condition the high 

preference item was present, therefore the participant did not need to request (i.e., mand).  

In the establishing operation condition the high preference item was missing from its 

typical location, prompting the participant to request the toy using the phrase “Where’s 

[object]?”  Because of the manipulation of motivating operations, requesting using the 

script was higher in the establishing operation condition. 

In addition to decreasing challenging behaviors and increasing verbal behavior, 

research has also demonstrated the utility of manipulating motivating operations in 

increasing other adaptive skills.  For example, functional play skills were taught to 

children with autism who engaged in motor stereotypy with a preferred toy through 

modeling, prompting, and contingent reinforcement (Lang et al., 2009; Lang et al., 2010).  

During some presession access periods participants were allowed to engage in motor 

stereotypy with a stimulus.  It was determined that in the abolishing operation condition, 

functional play skills increased as participants were satiated when compared to sessions 
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without the abolishing operation condition.  Furthermore, research has examined 

motivating operations in the context of academic engagement and demonstrated increases 

after satiation with a preferred toy (Rispoli, O’Reilly, Lang et al., 2011; Rispoli O’Reilly, 

Sigafoos et al., 2011).  It is evident that manipulating motivating operations is a powerful 

tool in teaching individuals with developmental disabilities appropriate, adaptive skills 

given the influential relationship with reinforcement. 

Because of the utility in changing the value of reinforcement and behavior 

associated with it, several procedures have been developed to manipulate both 

establishing and abolishing operations.  In terms of satiation with a preferred stimulus, 

two methods have been developed including timed presession access and behavioral 

indicators of satiation.   

 
Timed Presession Access 
 
 One way in which researchers and clinicians have manipulated abolishing 

operations is through timed presession access periods, which allows for a predetermined 

duration of access to a reinforcer.  Timed presession access conditions have addressed a 

variety of challenging behaviors, such as aggression and stereotypy (e.g., Chung & 

Cannella-Malone, 2010).  One area in which timed access was used frequently in the 

literature was with rumination, wherein individuals voluntarily regurgitate into the 

mouth, re-chew, and re-swallow previously ingested food (Richmond, Eddy, & Greene, 

1958).  Typically in these studies participants were allowed to consume extra and 

sometimes unlimited quantities of food for a specific amount of time to decrease 

ruminative vomiting.  For example, Thibadeau and colleagues (1999) provided 

noncontingent access to white bread for 1 hr following daily meals.  This decreased 
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ruminating to near zero levels and maintained at this level during follow-up assessments 

up to one year later. 

 Though timed presession periods of access/no access were effective in many 

situations, this procedure was unsystematic in its implementation as it was difficult to 

determine what constituted a long enough duration to an abative effect in place with a 

particular stimulus.  In terms of abolishing operations specifically, the literature varied 

widely regarding the duration of access to a stimulus with timed sessions ranging from 2 

min (Kuhn, Hardesty, & Luczynski, 2009) to 1 hr (O’Reilly, 1999).  In the vast majority 

of studies on abolishing operations there was not a way in which to distinguish if a 

participant was not yet satiated or had been satiated for a duration of time prior to the end 

of the session; thus, there was a considerable design flaw with timed presession access 

conditions.  

Furthermore, timed presession access raises ethical questions given the unlimited 

access to reinforcers, especially edible reinforcers, as well as decreased learning 

opportunities (Bailey & Burch, 2011).  For example, individuals with autism spectrum 

disorder (ASD) have fewer learning opportunities in the natural setting as a result of 

impairments in social communication skills and the presence of restricted, repetitive 

behaviors (American Psychiatric Association, 2013).  For this reason it would be 

unethical for a behavior analyst to allow a client with ASD access to a toy during a timed 

presession access condition when it was no longer reinforcing as opportunities for 

teaching and learning would be lost. 

Behavioral Indicators 
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 Because of the manner in which the manipulation of abolishing operations was 

conducted, O’Reilly and colleagues developed an alterative method in 2009.  As an initial 

step, response topographies used by participants to reject a preferred stimulus were 

identified through parent and teacher report, which was followed by a preference 

assessment to determine high preference and low preference items.  Participants were 

then exposed to both a condition with one high preference item and one with a low 

preference item.  In the high preference item condition, the participant was given 

continuous access to the item and re-presented the item if an item rejection behavior 

occurred.  The same procedure was used with a low preference item in order to confirm 

item rejection behaviors with participants rejecting low preference items more frequently 

than high preference items.   

 Once item rejection behaviors were identified, the participant was repeatedly 

exposed to three presession conditions: no access, brief access, or satiation.  In no access 

the participant had no previous access to the item for at least 8 hr prior to the session, 

while in brief access the participant was allowed 5 min of access to the item.  In the 

satiation condition the participant was given continuous access to the preferred item until 

the identified item rejection behavior occurred three times, such as setting down the 

reinforcer.  The preferred stimulus was re-presented to the participant after the first and 

second rejection behavior occurred and the session ended after the third display of item 

rejection behavior.  Following each condition, a tangible condition of the functional 

analysis was conducted wherein the participant was only provided access to the tangible 

stimulus contingent upon the occurrence of challenging behavior.  Challenging behavior 

was highest in the brief access condition, wherein it was hypothesized that the session 
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acted as an establishing operation.  Challenging behavior was lowest in the satiation 

condition as the reinforcer was no longer as valuable, altering the behavior of 

participants. 

 Because there is an observable and measureable behavioral indicator of satiation, 

which is more consistent with the principles of ABA, rather than a timed duration of 

access, the procedure developed by O’Reilly et al. (2009) is more rigorous when 

manipulating abolishing operations.  This has been further validated by several studies, 

replicating these procedures in subsequent work.  For example, Davis, Fuentes, and 

Durand (2014) used the O’Reilly et al. (2009) procedures for a child with autism with 

tangibly maintained screaming behavior.  The latencies to three item rejection behaviors 

were collected across three sessions, which then allowed for a percentage of mean latency 

to satiation (i.e., 25% and 50%) to be used as the duration of presession access prior to 

the functional communication intervention.  It was determined that functional 

communication was highest during the condition with 25% access, while challenging 

behavior decreased across both conditions.  Additionally, Rispoli and colleagues (2014) 

utilized the procedures by O’Reilly et al. (2009) in order to evaluate presession satiation 

of automatically reinforced stereotypy.  Stereotypy was lowest following presession 

access periods and academic engagement was highest following this condition.  It is 

evident researchers have been able to successfully replicate the procedures developed by 

O’Reilly et al. (2009) and expand its application. 

 However, there is some discrepancy in the number of item rejection behaviors 

used in the literature.  For example, Lang (2009) ended presession access after the first 

occurrence of item rejection behavior whereas others (e.g., Fragale et al., 2012; Rispoli et 
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al., 2014) included three measures of item rejection behavior as described in the O’Reilly 

et al. (2009) study.  Therefore, a parametric analysis analyzing the behavioral indicators 

procedure is warranted specifically to answer the question: what are the effects of 

challenging behavior maintained by a tangible stimulus when using two different 

methods of behavioral indicators including (a) access to the tangible stimulus until the 

display of one item rejection behavior and (b) access to the tangible stimulus until the 

display of the same item rejection behavior three times?  Because of the inconsistency 

related to the number of item rejection behaviors used to end presession access and the 

relatively recent development of this procedure, additional analysis is pertinent to identify 

the most parsimonious and accurate way to identify an abative effect using behavioral 

indicators.  There may be significant clinical implications of this analysis given the 

likelihood of practitioners using this procedure prior to teaching opportunities and the 

limited amount of time available during instructional sessions. 
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CHAPTER TWO 

Literature Review 
 
 

 In order to gain a better understanding of the use of behavioral indicators of 

satiation in applied settings, a systematic literature review was needed to analyze research 

in this area.  The purpose of this review was to synthesize research using behavioral 

indicators of satiation in terms of participant characteristics, use of behavioral indicators, 

dependent variables, and study outcomes.  Not only does this review add to the literature 

in regard to the manipulation of motivating operations, but also serves as a starting point 

for further investigation into the use of behavioral indicators.   

 
Method 

 
 This review consisted of a systematic search and analysis of studies that utilized 

behavioral indicators as a measure of satiation.  The results of the analysis are 

summarized in the following categories: (a) participant characteristics, (b) use of 

behavioral indicators, (c) dependent variables, and (d) study outcomes.  Due to the 

relatively recent development of the behavioral indicators of satiation procedure, the 

intent of this review was to include all published studies. 

 
Inclusion and Exclusion Criteria 
 
 To be included in this review, four criteria were specified.  The first criterion was 

that only individuals with a developmental disability served as research participants.  The 

second criterion was the use of behavioral indicators to determine an abative effect.  

Studies had to describe using a procedure to identify participant behaviors that acted as 
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an observable indicator of satiation.  Research that detailed a specified period of time or 

time of day as measures of satiation were not included given that satiation was presumed.  

The third criterion was that each study had to be published in English in a peer-reviewed 

journal.  Finally, articles included in this review had to be published after 2008.  This was 

done as O’Reilly and colleagues (2009) were the first to publish procedures to 

systematically analyze item rejection behaviors and use behavioral indicators during 

presession access as a way of manipulating abolishing operations.  

 
Search Procedures 
 

A systematic search was conducted in the following databases: Education 

Research Complete, Educational Resources Information Clearing House (ERIC), 

MEDLINE, PsycARTICLES, PsycINFO, Psychological and Behavioral Sciences 

Collection.  On all the databases the following free-text terms were entered utilizing 

Boolean operators and truncation: abolishing operation, establishing operation, 

motivating operation, habituation, presession access, rejection behavior, and satiation 

paired with autism, cognitive disability, developmental disability, disability, intellectual 

disability, mental retardation, and pervasive developmental disorder.  The abstracts of 

the resulting articles were reviewed to identify potential studies for inclusion.  A total of 

ten articles were identified using the electronic database search. 

With this completed, two more search methods were then employed to locate 

additional relevant articles.  The first method consisted of a hand search of all 2013 and 

2014 volumes of the following journals: Journal of Applied Behavior Analysis, Behavior 

Modification, Behavioral Interventions, and Research in Autism Spectrum Disorders as 

these journals published the majority of studies included in this review.  No studies 
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meeting inclusion criteria were located in these journals.  The second approach to finding 

other studies for this review consisted of an ancestry search of references from the 

articles identified for inclusion by the previous search methods.  No additional studies 

were found meeting inclusion criteria from this search method either.  Table 2.1 lists the 

10 studies meeting inclusion criteria that were analyzed as part of this systematic review 

of behavioral indicators of satiation. 

 
Data Extraction 
 

Each study was assessed against the inclusion criteria and data were extracted on 

(a) participant characteristics, (b) use of behavioral indicators of satiation, (c) dependent 

variables, and (d) study outcomes.  Participant characteristics were coded according to 

gender, age, diagnosis, and function maintaining challenging behavior.  Implementation 

coding consisted of the research design employed, the individual carrying out procedures, 

and the setting where procedures took place.  This also encompassed the reporting of 

interobserver agreement, treatment fidelity, and social validity.  Dependent variables 

were coded according to type (i.e., challenging behavior, communication, etc.).  Each 

article was also coded as to the number of item rejection behaviors utilized as a measure 

of satiation and the mean latency to satiation was noted if available.  Study outcomes 

were coded as having an (a) abative effect or (b) evocative effect based on participant 

outcomes on dependent variables.  Accordingly, the studies were coded as having an 

abative effect if participants demonstrated reductions in dependent variables.  Studies 

were coded as having an evocative effect if participants demonstrated increases in 

dependent variables.  
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Table 2.1  
 

Studies Using Behavioral Indicators of Satiation 
 

Authors N Diagnoses Rejection(s) Target Behavior(s) Study Outcome(s) 
Davis, Fuentes, & Durand  
     (2014) 

1 ASD, ID 3 Challenging behavior Abative effect on challenging behavior 

Fragale et al. (2012) 3 ASD 3 Communication Evocative effect on communication 

Lang et al. (2009) 1 ASD 1 Challenging behavior; 
Stereotypy; functional play 

Abative effect on challenging behavior 
and stereotypy; evocative effect on play 

Lang et al. (2010) 4 ASD 1 Challenging behavior; 
Stereotypy; functional play 

Abative effect on challenging behavior 
and stereotypy; evocative effect on play 

Neely, Rispoli, Gerow, &       
     Ninci (2015) 

2 ASD; ID 3 Stereotypy; academic 
engagement 

Abative effect on stereotypy; evocative 
effect on academic engagement 

O’Reilly et al. (2012) 3 ASD 3 Communication Evocative effect on communication 

O’Reilly et al. (2009) 2 ASD 3 Challenging behavior Abative effect on challenging behavior 

Rispoli et al. (2014) 3 ASD, ID, 
Seizure 

3 Stereotypy; academic 
engagement 

Abative effect on stereotypy; evocative 
effect on academic engagement 

Rispoli, O’Reilly, Lang, et  
     al. (2011) 

2 ASD, HY, 
COM, CS 

3 Challenging behavior; 
academic engagement 

Abative effect on challenging behavior; 
evocative effect on academic engagement 

Rispoli, O’Reilly,  
     Sigafoos, et al. (2011) 

3 ASD 3 Challenging behavior; 
academic engagement 

Abative effect on challenging behavior; 
evocative effect on academic engagement 

Note. ASD = autism spectrum disorder; ID = intellectual disability; HY = hypotonia; COM = chronic otitis media; CS = congenital scoliosis.
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Inter-rater Agreement 
 

A total of 14 items per study were summarized based on the outlined categories 

by the author.  Two additional individuals were trained in data extraction methods by 

jointly summarizing one article.  These individuals then independently summarized a 

total of six studies (60%) to assess the reliability of data extraction.  There were 140 

items in which there could be agreement or disagreement (i.e., 10 studies with 14 items 

per study).  After the reliability coding of studies was completed, agreement for the 

summarized items was determined as 87%.  All disagreements were discussed until 

consensus for coding was reached. 

 
Results 

 
 
Research Design 
 
 Of the 10 studies included in this review, each employed a single subject 

multielement research design.  Four studies (40%) used a variation of this term calling 

the study an alternating treatment design.  Three studies (30%) included a baseline 

measure prior to implementing the multielement portion of the research.  No qualitative 

or group experimental research designs were utilized in studying behavioral indicators of 

satiation. 

 
Participant Description 
 

A total of 24 participants were included in these studies.  Gender was identified 

for all participants with 33% (n = 8) being female and 67% (n = 16) being male.  The age 

of participants ranged from 4 years old to 12 years old with the mean age being 6 years 

old.  All participants were diagnosed with autism spectrum disorder (ASD).  Of these 
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participants 12.5% (n = 3) had an additional diagnosis of intellectual disability.  

Furthermore, 4% (n = 1) of all participants had an additional diagnosis of seizure 

disorder, 4% (n = 1) had hypotonia, 4% (n = 1) had chronic otitis media, and 4% (n = 1) 

had congenital scoliosis.  All participants were reported as attending school and receiving 

special education services. 

 
Implementer 
 
 Each of the 10 articles included in this review reported the individual responsible 

for implementing the research procedures.  In 60% (n = 6) of studies the experimenter 

was identified as carrying out the various conditions.  In 40% (n = 4) of studies the trainer 

was designated as a therapist.  It was not made clear the background of most of these 

implementers, but several studies noted that individuals responsible for implementing the 

procedures of the studies were graduate students specializing in ABA or special 

education.  Furthermore, limited information was available regarding the training 

provided to implementers. 

 
Setting 
 
 The setting of each experiment varied both across and within studies.  In 50% (n = 

7) of studies sessions were conducted within the participants’ classrooms at school.  In 

29% (n = 4) of studies sessions were conducted outside of the classroom, but within the 

school building.  These settings included the cafeteria, an individual instruction room, or 

the resource room.  In 14% (n = 2) of studies sessions took place in a clinic affiliated with 

a university.  Finally, 7% (n = 1) of studies held sessions in the participant’s home.  
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Figure 2.1 is a frequency bar graph comparing the various settings reported across and 

within studies. 

 
 

Figure 2.1. Settings for interventions across studies. 
 

 
Function 
 

Of the 10 studies included in this review, 70% (n = 7) reported the use of a direct 

functional behavior assessment to determine the function of participants’ challenging 

behavior.  In 40% of studies (n = 4; Davis et al., 2014; O’Reilly et al., 2009; Rispoli et 

al., 2011; Rispoli O’Reilly 2011) an experimental functional analysis was conducted in 

the manner of Iwata et al. (1994) with the participants’ function of challenging behavior 

being tangibly maintained.  In 30% of studies (n = 3; Lang et al., 2010; Neely et al., 

2015; Rispoli et al., 2013) an experimental functional analysis was conducted and found 

the behavior of the participants’ stereotypy to be automatically maintained.  Figure 2.2 

compares the results of direct functional behavior assessments.   

 20 



 
Figure 2.2. Functions of challenging behavior from studies with direct assessments. 

 

In another 10% of studies (n = 1; Lang et al., 2010) an indirect functional 

behavior assessment using the Questions About Behavioral Functions Scale (Paclawskyj, 

Matson, Rush, Smalls, & Vollmer, 2001) was conducted.  Using this information it was 

hypothesized that stereotypy was automatically maintained.   

Finally, in 20% of studies (n = 2; Fragale et al.; O’Reilly et al., 2012) function 

was not addressed as neither challenging behavior nor stereotypy was measured, but 

rather both studies solely addressed improvement in communication skills.  Figure 2.3 

compares the types of functional behavior assessments used across studies. 

 21 



 

Figure 2.3. Types of functional behavior assessments used across studies. 

 
Preference Assessments 
 

In 70% of studies (n = 7) a paired-stimulus preference assessment as outlined by 

Fisher and colleagues (1992) was conducted with each participant.  This assessment pairs 

each item with every other item in a random or counterbalanced sequence.  For each pair 

the participant is asked to choose one item.  The most frequently selected item is 

considered a highly preferred item, whereas items that are not selected or rarely selected 

are not highly preferred to the participant.   

In 20% of studies (n = 2), a multiple stimulus preference assessment was used as 

outlined by DeLeon and Iwata (1996).  This assessment method involves the presentation 

of three or more items during each trial where the participant is asked to choose one item.  

There are two variations including the multiple stimulus with replacement (MSW) and 

the multiple stimulus without replacement (MSWO).  In the MSW, items selected by the 
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participant are included in each preference assessment trial.  In the MSWO, selected 

items are removed from the following preference assessment trials.  Both studies 

included in this review used the MSWO preference assessments.   

In 10% of studies (n = 1) a single stimulus preference assessment was used as 

outlined by Pace and colleagues (1985).  This method involves presenting items one by 

one in a random order and recording approach behaviors or how long the person engages 

with each item.  Figure 2.4. summarizes the type of preference assessments used across 

studies. 

 

 

Figure 2.4. Types of preference assessments used across studies. 
 
 
Behavioral Indicator Procedures 
 
 All studies included in this review used procedures similar to that outlined by 

O’Reilly and colleagues (2009) as a way of assessing behavioral indicators of satiation.  

These procedures were very systematic in application across studies and included few 
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variations from the original procedures.  First, a preference assessment was conducted to 

determine items that were highly preferred as well as less preferred items.  The use of 

particular preference assessments (i.e., paired stimulus, multiple stimulus, or single 

stimulus) was one of the only variations from the original procedures, which described 

the use of a paired stimulus preference assessment.  Second, researchers identified 

response topographies used by participants to reject a stimulus by interviewing parents 

and teachers.  This was followed by a participant observation of rejection behaviors. 

Third, participants were exposed to two conditions, one with a high preference 

item and one with a low preference item.  In both conditions, the participant was 

provided continuous exposure to the item and re-presented the item if a rejection 

behavior occurred.  The only difference between conditions was the high or low 

preference stimulus.  Five sessions of each condition were conducted, each 10 min in 

duration.  This analysis served to confirmed item rejection behaviors that were to be used 

in subsequent presession conditions.  The only exception to this analysis was the study 

conducted by Neely and colleagues (2015) wherein access to the high preference item, 

jumping on a trampoline, was allowed until the hypothesized behavioral indicator 

occurred three times across several sessions.  This verified the rejection behavior as no 

low preference condition could be developed with similar enough characteristics to the 

high preference condition in order to serve as a comparison. 

 In the O’Reilly et al. (2009) study each participant was exposed to the tangible 

condition of the functional analysis after the item rejection analysis.  Prior to the 

functional analysis the participant was exposed to one of three presession conditions: no 

access, brief access, or satiation.  No access meant the participant had no previous access 
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to the item for at least 8 hr prior to the session.  Brief access allowed 5 min of access to 

the item prior to the tangible condition.  Finally, satiation provided continuous access to 

the preferred item until the identified rejection behavior occurred three times.  The 

tangible was re-presented to the participant until the third rejection behavior was 

observed, which then initiated the tangible functional analysis condition.   

Each article included in this review cited item rejection methodology as outlined 

by O’Reilly et al. (2009) as being used to determine satiation.  The only difference was 

that 80% (n = 8) of studies used three rejection behaviors as a measure of satiation 

whereas 20% (n = 2) of studies used one rejection behavior to indicate satiation.  Figure 

2.5 notes the number of item rejection behaviors used across studies.  In 80% of studies 

included in this review mean latency to satiation was reported.  This ranged widely from 

5 min 40 s to 45 min in total.  No study reported the latency to the first, second, or third 

rejection behaviors or total duration of latency to satiation. 

 

 

Figure 2.5.  Number of item rejection behaviors used across studies. 
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Interobserver Agreement 
 
 Interobserver agreement was reported across all articles included in this review.  

Each of the 10 studies reported agreement as exceeding 80% for functional analyses, 

presession access conditions, and other dependent variables relevant to the particular 

study.  However, interobserver agreement for item rejection analyses was only reported 

explicitly in two studies whereas it was combined across conditions in all others.  

Interobserver agreement for item rejection analyses ranged from 96% to 100% 

agreement. 

 
Treatment Fidelity 
 
 Treatment fidelity was reported in 40% (n = 4) of articles.  For three studies 

treatment fidelity was reported ranging from 95% to 100% across all participants for all 

conditions.  For one study treatment fidelity was reported as 100% for the 

implementation of presession conditions and as exceeding 88% for all participants during 

the intervention phase of the study. 

 
Social Validity 
 
 No study included in this review assessed the social validity associated with the 

use of behavioral indicators of satiation, presession access to a preferred reinforcer, or 

other interventions included as part of the research procedures. 

 
Dependent Variables 
 
 There were five different behaviors targeted for intervention across studies.  The 

most commonly reported dependent variable for 54% (n = 13) of participants was 

challenging behavior (i.e., screaming, aggression).  The second most frequent focus of 
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behavior change was stereotypy in 42% (n = 10) of participants.  Academic engagement 

was targeted for improvement in 42% (n = 10) of participants.  Communication was 

measured in 25% (n = 6) of participants to determine improvements.  Finally, functional 

play skills were addressed in 21% (n = 5) of participants.  Figure 2.6 compares the 

dependent variables investigated in each of the 10 studies in terms of the number of 

participants who demonstrated evocative or abative effects as compared to participants 

who did not demonstrate these effects on each variable. 

 

 

Figure 2.6. Comparison of dependent variables across studies. 
 

 
Study Outcomes 
 
 Across studies, 80% (n = 8) demonstrated abative effects, meaning challenging 

behavior and/or stereotypy decreased.  There were 80% (n = 8) of studies that reported 

evocative effects with participants increasing their academic engagement, ability to 

communicate, or functional play skills.  In 20% (n = 2) of studies a participant did not 
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respond to the abative or evocative effects embedded in the research and therefore did not 

demonstrate decreases in challenging behavior or stereotypy nor increases in 

communication or functional play.  No study included in this review indicated having no 

effect on dependent variables on any participant. 

 
Discussion 

 
 This review identified and analyzed 10 studies that evaluated the use of 

behavioral indicators as a measure of satiation.  Specifically, this analysis highlighted the 

utility of the item rejection methodology developed by O’Reilly and colleagues (2009) 

given the variety of contexts and dependent variables addressed in these research studies. 

Of note is that positive effects were found in the majority of study outcomes.  Though 

largely similar methods were used across studies, some inconsistencies were noted, such 

as the number of item rejection behaviors used to indicate an abative effect.  Furthermore, 

additional investigations are needed using this methodology to further advance the 

applicability and reliability of using behavioral indicators as a measure of satiation across 

diagnoses, ages, response topographies, and functions of challenging behavior. 

 
Participants 
 
 One similarity among all studies was participant characteristics.  Each study 

included in this review had all participants who were elementary school aged children 

diagnosed with ASD.  This information is helpful in solidifying that this methodology is 

effective with this population, yet it leaves questions as to the impact behavioral 

indicators of satiation would have among older children and adults as well as individuals 

with other developmental disabilities.  Additionally, more males participated than 
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females.  However, this is consistent with current prevalence rates in that males are five 

times more likely to be diagnosed with ASD than females (Centers for Disease Control 

and Prevention, 2014).   

 
Implementation 
 
 Most often the experimenter was identified as implementing all procedures.  This 

lends support to the notion that procedures were employed with consistency, yet 

treatment fidelity was only reported in four studies.  Therapists comprised the remaining 

individuals who implemented procedures, but little detail was given regarding these 

individuals.  Anecdotally, therapists were described as graduate students specializing in 

ABA or special education.  In order to make behavioral indicators of satiation more 

salient to other contexts, research should look to caregivers to administer preference 

assessments and verify behavioral indicators through the O’Reilly et al. (2009) method of 

item rejection analysis.  Because caregivers spend so much time with their child, these 

procedures may be helpful in reducing challenging behavior and increasing engagement 

across environments. 

 
Setting 
 

In terms of setting, the majority of studies took place in the participant’s school, 

either in the participant’s classroom or in another location within the school.  Because so 

much of applied research is conducted in clinical settings having an abundance of 

research in other environments lends evidence to support the idea that the behavioral 

indicator procedures are useful in naturalistic surroundings.  Though this is important, it 

would be valuable to determine if this methodology could be reliably replicated in the 
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participant’s home as well as at school.  In this review just one participant had sessions at 

home (Rispoli et al., 2014).  It is evident that additional research examining the 

generalizability of this methodology is needed, specifically across settings that a 

participant regularly encounters. 

 
Function 
 
 Additionally, the function maintaining challenging behavior and stereotypy was 

identified in the majority of studies.  Of these, most employed the use of an experimental 

functional analysis as described by Iwata et al. (1994) with just one study using an 

indirect method of assessment to determine behavioral function (Lang et al., 2009).  

There were only two functions identified across studies, which included access to 

tangibles and automatic reinforcement.  Given that behavioral indicators were used in 

these studies it logically follows that challenging behavior would result when access to 

highly preferred items is restricted.  Thus, functional behavior assessment results 

identified access to tangibles as the function maintaining those challenging behaviors.   

In terms of stereotypy, it is often assumed to have an automatic function, though it 

has been demonstrated that this is not always an accurate assumption (Rapp & Vollmer, 

2005).  However, studies in this review supported the notion that stereotypic behaviors 

served as an automatic reinforcer, both through experimental functional analyses and, in 

the case of one study, an indirect assessment of behavioral function.  Once again, these 

studies utilized behavioral indicators and the stereotypic behaviors of each participant 

was related to the particular use of an item, such as repetitive spinning of a toy or lining 

up toys (e.g., Lang et al., 2009; Lang et al., 2010).  However, in one study a participant 

engaged in vocal stereotypy, but presession access involved the use of matched 
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stimulation in the form of a musical toy, which aligns with behavioral indicator 

procedures (Rispoli et al., 2014). 

 
Behavioral Indicators of Satiation 
 
 All studies included in this review used the methodology developed by O’Reilly 

and colleagues (2009) for behavioral indicators of satiation.  Eight studies used the 

procedures exactly as described with three item rejection behaviors used.  Two studies 

modified the procedures so that one item rejection behavior was displayed before 

beginning a teaching session.  In one of these studies, item rejection behavior included a 

form of elopement, which may have accounted for the use of just one measure of item 

rejection (Lang et al., 2010).  Furthermore, this participant did not demonstrate decreases 

in challenging behavior and stereotypy across conditions, nor did functional play skills 

increase (Lang et al., 2010).  Using only one measure of item rejection behavior as a 

behavioral indicator of satiation may not have been a sufficient criterion whereas three 

item rejection behaviors may have acted as a better measure of satiation.  It is unclear if 

there may be a connection between one item rejection behavior and the varied outcomes 

of this study.   

 
Dependent Variables 
 
 A variety of dependent variables were targeted for intervention through the use of 

an abolishing operation.  Challenging behavior broadly encompassed a variety of 

behaviors including screaming (Davis et al., 2014; Lang et al., 2009; Lang et al., 2010; 

O’Reilly et al., 2009; Rispoli, O’Reilly, Sigafoos et al, 2011; Rispoli, O’Reilly, Lang et 

al., 2011), pushing (Lang et al., 2010; Rispoli, O’Reilly, Sigafoos et al., 2011), throwing 
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objects (O’Reilly et al., 2000; Rispoli, O’Reilly, Lang et al., 2011), hitting (Rispoli, 

O’Reilly, Sigafoos et al, 2011) and biting (Rispoli, O’Reilly, Sigafoos et al, 2011).  All 

participants demonstrated a decrease in challenging behaviors with the exception of one.  

For this participant challenging behavior was higher during both the play intervention 

with the abolishing operation condition (AOC) and the play intervention without the 

AOC in relation to baseline (Lang et al., 2010).  However, in the play intervention with 

the AOC, challenging behavior was lower than in the play intervention without the AOC 

(Lang et al., 2010).  It was hypothesized that the additional demands placed on 

participants during the play intervention as well as interruption of stereotypy, increased 

instances of challenging behavior (Lang et al., 2010).  Even with this information it is 

evident that satiation conditions (i.e., play intervention with AOC) impacted participants’ 

engagement in challenging behaviors.   

Stereotypic behaviors were also addressed in this body of research, all of which 

encompassed motor stereotypy with an object (Lang et al., 2009; Lang et al., 2010; Neely 

et al., 2015; Rispoli et al., 2014).  Predominately, participants’ motor stereotypy was 

decreased to zero or low levels in satiation conditions.  One participant continued to 

engage in motor stereotypy during the AOC, but once again rates were lower in this 

condition when compared to baseline and the intervention without the AOC (Lang et al., 

2010).  This provides further support for the use of abolishing operations in addressing 

stereotypy, especially motor stereotypy, in children with ASD. 

Specific behaviors were also targeted for increase, such as communication.  The 

two studies addressing communication skills only examined mands, or requests (Fragale 

et al. 2012; O’Reilly et al., 2012).  Both studies assessed communication after satiation 
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and deprivation conditions.  With one exception, all participants acquired and maintained 

mands for the entirety of studies.  One participant acquired mands after teaching trials, 

but did not maintain the mands at five and six month follow up sessions (O’Reilly et al., 

2012).  The researchers were unsure as to why this was the case.  Overall, the results of 

these studies indicate the utility of manipulating motivating operations, which includes 

the use of behavioral indicators as a measure of satiation, to teach communication skills.   

Other behaviors targeted for increase included academic engagement and 

functional play.  Across five studies academic engagement was targeted for increase as 

part of the manipulation of satiation conditions (Neely, et al., 2015; Rispoli, O’Reilly, 

Sigafoos et al., 2011; Rispoli, O’Reilly, Lang et al., 2011; Rispoli et al., 2014).  All 

participants increased engagement in academic tasks following satiation conditions when 

compared to deprivation conditions.  In two studies, functional play skills increased in 

four participants with the use of a satiation condition that allowed participants to freely 

engage in stereotypic behaviors prior to teaching sessions (Lang et al., 2009; Lang et al., 

2010).  For the one participant who did not increase in functional play skills, levels of 

stereotypy remained high across conditions, which appeared to interfere with the 

acquisition of play skills.  Taken together, all of the changes in dependent variables 

demonstrate the versatility of manipulating motivating operations both in terms of abative 

and evocative effects.  Specifically, this line of research using behavioral indicators of 

satiation not only has been shown to reduce behaviors negatively impacting functioning, 

but also to increase adaptive behaviors. 
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Effectiveness 
 
 Overall, the use of behavioral indicators as a measure of satiation was effective as 

a way of systematically manipulating an abolishing operation.  Each of the 10 studies saw 

at least some differentiation in participant responding as a result of presession access 

periods.  The one study that found varied effects in communication demonstrated an 

evocative effect, or stated another way, differential responding directly after sessions 

where manding for desired objects was taught.  Manding was highest in deprivation 

conditions when compared to satiation conditions, yet the learned mands did not maintain 

over time for one participant (O’Reilly et al., 2012).   

In the other study that found varied effects for one participant, challenging 

behavior and stereotypy were higher in AOC than baseline and undifferentiated from 

conditions without abolishing operation manipulations (Lang et al., 2010).  However this 

study also used one behavioral indicator of satiation in comparison to the three behavioral 

indicators used in other studies, but it is unclear if this impacted outcomes.  Even with 

these two studies, there is still sufficient evidence to suggest the continued use of 

deprivation and satiation conditions to reduce challenging behavior and stereotypy and 

increase an individual’s adaptive skills. 

 
Limitations of Review 
 
 Though efforts were made to minimize limitations associated with this review, 

there are two drawbacks to be addressed.  Only 10 studies were identified as meeting the 

inclusion criteria.  Though justified given the relatively recent development of the 

behavioral indicators of satiation procedure (O’Reilly et al., 2009), limited 

generalizations can be derived from such a small body of research.  More work is needed 
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in this area to ascertain the applicability of this methodology across participants, settings, 

and dependent variables.  Moreover, studies with no effect were not available for review 

for reasons related to publication, which could have impacted findings of this review. 

 
Future Research 
 

This review provided information on literature addressing the manipulation of 

satiation conditions.  Future research should replicate this methodology (O’Reilly et al., 

2009) with older participants, individuals with developmental disabilities other than 

ASD, across environments, and with caregivers as implementers.  It should also be 

considered whether this procedure is useful for challenging behavior maintained by other 

functions (e.g., attention, escape) as the literature has only addressed tangibly and 

automatically maintained behaviors.   

Furthermore, measures of treatment fidelity and social validity should be included 

in future investigations as this information was strikingly limited in the studies reviewed.  

One study included in this review (Davis et al., 2014) extended the behavioral indicators 

procedure to include a percentage of access related to mean latency to satiation.  Further 

applications utilizing mean latency to satiation related to presession access periods should 

be considered.  Finally, it should be determined if there are differences in subsequent 

challenging behavior following one display of item rejection behavior and three displays 

of item rejection behavior given that both criteria were used to end presession access 

periods in the literature.   
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CHAPTER THREE 
 

Method 
 
 

 The purpose of this chapter is to identify the research question and describe the 

procedures implemented in this study.  First, the research question is identified followed 

by a description of the participant characteristics, setting, and materials that were 

included as part of this study.  Second, the procedures for each phase are discussed in 

detail.  Phases included the preference assessment, functional behavior assessment, item 

rejection analysis, and presession and tangible conditions.  These phases occur in a 

sequential order and cannot be counterbalanced across participants.  Figure 3.1 is a 

flowchart indicating the phases of the study for each participant.  

 

 
 

Figure 3.1. Flowchart of study phases. 
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In addition to the preceding elements this chapter also reviews the experimental 

design of this study as well as the data collection procedures and the methods for 

measuring and calculating interobserver agreement.  Finally, measures of treatment 

fidelity and social validity are presented.   

 
Research Question 

 
 A systematic review of the literature was undertaken in an effort to better 

understand the current state of research related to the use of behavioral indicators of 

satiation.  Ten studies were identified as implementing behavioral indicators using 

procedures described by O’Reilly and colleagues (2009).  In the majority of studies these 

procedures were used to inform subsequent intervention sessions.  Though largely 

consistent, there was some variation in how these procedures were executed.   

In the majority of studies, three item rejection behaviors were used, whereas in a 

smaller number of studies only one item rejection behavior was used as a behavioral 

indicator of satiation.  From the review it was evident that the number of item rejection 

behaviors was arbitrary rather than systematically associated with abative effects on 

behavior.  In order to utilize the behavioral indicator procedure in the most parsimonious 

manner in clinical settings, it needed to be determined if there were differences in 

challenging behavior based on the number of item rejection behaviors used.  For this 

reason, the research outlined in the following sections examined different numbers of 

item rejection behaviors, either one or three, in terms of the effects on challenging 

behavior given the use of these criteria in the literature.   

Specifically, the research question was: what are the effects of challenging 

behavior maintained by a tangible stimulus when using two different methods of 
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behavioral indicators including (a) access to the tangible stimulus until the display of one 

item rejection behavior, and (b) access to the tangible stimulus until the display of the 

same item rejection behavior three times? 

 
Participants 

 
 
Selection Criteria 
 
 Prior to beginning the study it was determined that four to six participants would 

be recruited in order to adhere to the quality indicators within single subject research 

(Horner et al., 2005).  For this particular study, participants between the ages of 3 and 21 

years old diagnosed with a developmental disability who engaged in challenging 

behavior maintained by access to tangibles were recruited.  Participants’ challenging 

behavior had to have been present at a rate that was disruptive to daily activities and/or 

social functioning.  Parents of children receiving ABA services through a university-

based clinic were contacted regarding participation in this study.  The clinic conducts 

assessments and provides evidence-based treatments for individuals with developmental 

disabilities.  Research projects are an ongoing part of the services and many parents 

previously consented to their children participating in research.  Four children meeting 

inclusion criteria were recruited and parental permission was granted for participation in 

this study.   

Participants were diagnosed with ASD prior to being recruited for this study by a 

physician unaffiliated with the university-based clinic.  Medical and educational 

documentation of an ASD diagnosis was provided for verification.  The participants’ 

ABA therapist was then asked to complete the Gilliam Autism Rating Scale – 3 (GARS – 
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3; Gilliam, 2014) to provide further support for an ASD diagnosis using the Autism Index 

score and an estimate of its severity, which is determined by the level of support needed.  

The GARS – 3 (Gilliam, 2014) has evidence to indicate its use as a screening tool for 

ASD, such as internal consistency reliability coefficients for subscales exceeding 0.85, 

correlations of the GARS – 3 (Gilliam, 2014) scores with other diagnostic tests for 

autism, and confirmatory factor analyses demonstrating validity of the subscales.  The 

instrument consists of 56 items grouped into six subscales including 

Restrictive/Repetitive Behaviors, Social Interaction, Social Communication, Emotional 

Responses, Cognitive Style, and Maladaptive Speech.  Parents, teachers, and clinicians 

complete the instrument yielding standard scores, percentile ranks, probability of autism 

(Autism Index score), and severity level.   

Autism Index scores note the probability of an individual being diagnosed with 

autism.  Scores less than 54 indicate an unlikely diagnosis of ASD, scores ranging from 

55 to 70 indicate a probable diagnosis, scores ranging from 71 to greater than 101 

indicate a very likely diagnosis.  Severity level estimates the level of support needed, 

which corresponds to the Diagnostic and Statistical Manual of Mental Disorders 5 (DSM 

5; American Psychiatric Association, 2013) criteria for ASD diagnoses including Level 

One – Minimal Support Required (Autism Index between 55 and 70), Level Two – 

Requiring Substantial Support (Autism Index between 71-100), and Level Three – 

Requiring Very Substantial Support (Autism Index greater than 101).  The greater than 

Autism Index score the more support an individual will need in addressing behaviors 

associated with each of the six subscales. 
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All participants had been attending the university-based clinic and receiving ABA 

therapy services for at least one year prior to the onset of this study and all had been 

working with their ABA therapist for six months.  Furthermore, each participant had 

interacted with the researcher as part of assessments and other research projects 

completed at the clinic.  This familiarity with the clinic, therapist, and researcher may 

have influenced individual responses to some extent throughout this research.  Of final 

note is that all participant names were changed in order to protect confidentiality. 

 
Participant Characteristics 
 
 Dante was a nonverbal 4-year-old African American male who received a GARS 

– 3 Autism Index score of 116, indicating a need for very substantial support across 

assessed areas.  On the GARS – 3 he scored in the 75th percentile on the Social 

Communication subscale demonstrating considerable impairments in his communication; 

however, the Maladaptive Speech subscale could not be completed according to the 

GARS – 3 protocol because Dante was nonverbal.  He would frequently engage in 

repetitive hand flapping, muscle tightening, crying and at times he would hit others.  

According to his mother, Dante’s crying was identified as the most concerning behavior 

given the frequency of its occurrence.  She indicated that crying inappropriately 

intensified in the past eight months as he developed an interest in watching children’s 

television shows and playing games on tablets and smartphones.  Dante received a half-

day of special education services in a preschool classroom at a local public elementary 

school, where his mother indicated that teachers reported he would engage in challenging 

behavior as well.  ABA therapy at the university-based clinic targeted communication, 

motor imitation, compliance with directives, and a reduction in challenging behaviors.   
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Lorenzo was a 5-year-old Caucasian male with an additional diagnosis of a 

speech delay and a vision impairment in one eye.  He received a GARS – 3 Autism Index 

score of 94, indicating a need for substantial support across assessed areas.  Lorenzo used 

three- to four- word phrases and word approximations to communicate.  On the GARS – 

3 he scored in the 50th percentile on the Social Communication subscale and  and 63rd 

percentile on the Maladaptive Speech subscale, indicating some impairments with 

communication.  He frequently would scream and, at times, fall to the floor, hit others, 

and engage in repetitive hand flapping.  According to his mother and father, Lorenzo’s 

screaming was identified as the most concerning behavior given the frequency of its 

occurrence and the intensity.  They indicated that screaming began approximately two 

years ago when he developed an interest in watching children’s television shows and had 

much less communication.  Lorenzo received special education services at a local public 

elementary school, which included speech therapy.  His mother and father indicated that 

Lorenzo’s challenging behavior was reported by teachers as occuring during the school 

day as well.  ABA therapy at the university-based clinic targeted communication, 

compliance with directives, academic skills, such as counting, and a reduction in 

challenging behaviors.   

Marco was a 4-year-old Caucasian male who received a GARS – 3 Autism Index 

score of 92, indicating a need for substantial support across assessed areas.  He spoke 

using one- to three- word approximations and would frequently hit others.  On the GARS 

– 3 he scored in the 75th percentile on the Social Communication subscale and  and 75th 

percentile on the Maladaptive Speech subscale, indicating significant communication 

impairments.  Additionally, he would hit others and objects (i.e., table, wall), cry, and 
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engage in repetitive hand tapping.  According to Marco’s mother, hitting was identified 

as the most concerning challenging behavior given the frequency of its occurrence over 

the last two months.  Previously Marco did not hit others, but preschool staff at a local 

public elementary school where he received special education services also recently 

reported an increase in this behavior.  ABA therapy at the university-based clinic targeted 

communication, motor imitation, pre-academic skills, such as sorting shapes, and a 

reduction in challenging behaviors.   

Tommaso was a 12-year-old Asian American male who received a GARS – 3 

Autism Index score of 114, indicating a need for very substantial support across assessed 

areas.  He spoke using three- and four- word phrases; however these words were often 

not clearly articulated.  On the GARS – 3 he scored in the 75th percentile on the Social 

Communication subscale and  and 95th percentile on the Maladaptive Speech subscale, 

indicating significant impairments in communication.  In addition, Tommaso frequently 

engaged in vocal stereotypy and repetative body rocking, as well as disrobing.  The most 

concerning challenging behavior according to his mother was aggression in the form of 

hitting others, hitting objects (i.e., table, wall) and self-injurious behavior (i.e., head 

hitting), all of which began approximately seven years ago.  Tommaso received special 

education services at a local public middle school, and his mother indicated that 

challenging behavior occurred during the school day as reported by teachers.  ABA 

therapy at the university-based clinic targeted communication, academic skills, such as 

reading, and a reduction in challenging behaviors.  Table 3.1 summarizes participant 

characteristics and operational definitions of behavior. 
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Table 3.1 
 

Participant Characteristics and Operational Definitions 
 

Participant Age Diagnoses GARS – 3  High Preference Item Challenging Behavior Item Rejection Behavior 
Dante 4 ASD 116 Bubble Guppies videos 

via YouTube 
application on the 
iPad® 

Crying; any 
nonfunctional sound 
above typical speaking 
volume or pitch and 
often accompanied by 
tears 
 

Removing physical (e.g., 
setting down, dropping it on 
the ground, table or into the 
trash can) and visual contact 
with the item for 10 s 
 

Lorenzo 5 ASD; SD; 
VI 

94 PBS Kids application on 
the iPad® 

Screaming; any 
nonfunctional sound 
above typical speaking 
volume or pitch 

Removing physical (e.g., 
setting it down, dropping it, 
throwing it) and visual contact 
with the item for 10 s 
 

Marco 4 ASD 92 Giggle Bellies videos 
via YouTube 
application on the 
iPad® 
 

Aggression; using an 
open palm to hit another 
person or object 

Removing visual contact with 
the item for 10 s by turning his 
body at least 45 degrees 
 

Tommaso 12 ASD 114 Temple Run application 
on the iPad® 

Aggression; using an 
open palm or fist to hit 
another person, object, 
or self 

Removing physical contact 
with the item for 10 s or 
holding the item in one hand 
while manipulating another 
item in the opposite hand 

Note. GARS – 3 = Gilliam Autism Rating Scale – 3; ASD = autism spectrum disorder; SD = speech delay; VI = visual impairment.
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Experimental Design 
 
 Single subject research assesses the influence of the variables of interest on 

behavior within each participant, as each individual acts as a control comparison (Cooper 

et al., 2007; Fisher et al., 2011; Kennedy, 2005).  Given the question under investigation 

and extensive history of using single subject research in the field of developmental 

disabilities, this was the most appropriate experimental design for this project (Cooper et 

al., 2007; Fisher et al., 2011; Kennedy, 2005).   

 
Multielement Research Design 
 

Multielement research designs are one design approach in single subject research 

in which two or more variables, or levels of variables, either across or within sessions are 

rapidly alternated (Hains & Baer, 1989; Fisher et al., 2011; Kennedy, 2005).  A 

functional relationship is demonstrated between the conditions based on response 

differentiation (Kennedy, 2005).  The advantage to using a multielement design is that 

several conditions can be directly compared to one another (Hains & Baer, 1989; 

Kennedy, 2005).  However, some limitations are inherent with this design (Hains & Baer, 

1989; Kennedy, 2005).  For example, there may be interaction effects that could unduly 

influence the behavior of the participants, meaning one condition influences another 

condition based on the order in which they are presented (Hains & Baer, 1989; Kennedy, 

2005).   

 
Functional Analyses and Item Rejection Analyses 
 

A multielement single subject design was used for the functional analyses and 

item rejection analyses phases of this research.  The functional analysis conditions and 
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the item rejection analysis conditions were randomized to minimize any potential 

interaction effects (Hains & Baer, 1989; Kennedy, 2005). 

 
Presession and Tangible Conditions 
 

In this study, the independent variable was the number of behavioral indicators 

displayed during the presession conditions, either one or three displays of item rejection 

behavior.  The number of item rejection behaviors was systematically evaluated in 

relation to the dependent variable, which was the occurrence of challenging behavior 

during the subsequent tangible condition.  To minimize any potential confounds, the 

presession conditions (i.e., Restricted Access, One Rejection Behavior, and Three 

Rejection Behaviors) were randomized to evenly distribute any possible interaction 

effects across the experiment (Hains & Baer, 1989; Kennedy, 2005).   

 
Setting 

 
 All sessions took place at the university-based clinic in designated therapy rooms.  

These rooms were 10 ft by 5 ft in dimension and included built-in upper and lower 

cabinets, upper shelving, and a sink along a portion of one wall.  The dimensions of the 

cabinets and shelving were 6 ft by 2 ft.  Included in the room were a child-sized table and 

chair as well as two adult-sized chairs, one for the researcher and one for the observer 

collecting data.  There were several small, laminated child-themed posters decorating 

three walls of the rooms, however these were affixed and extremely difficult to remove 

from the walls.  The cabinets and shelves did not contain any materials and were blocked 

from the participants’ access throughout the duration of the study.  This included access 

to the sink as well.   
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Materials 
 
 In addition to the table and chairs available in the therapy rooms, a video camera 

was placed on a shelf to record all sessions and a stopwatch was used to time each 

functional analysis condition, denote the latency to each item rejection behavior during 

the presession conditions, and to time the tangible condition during the final phase of the 

research. 

 
Preference Assessment   
 

Five items based on parent and therapist report of preferences were brought into 

the room for the preference assessment.   

 
Functional Analyses   
 
 The high preference item identified in the preference assessment was brought in 

for use during the tangible condition of the functional analysis as well as a moderately 

preferred item for the attention and play conditions.  Additionally, a work task (i.e., 

puzzle, worksheet) was identified per parent and therapist report and used for the demand 

condition of the functional analysis.   

 
Item Rejection Analyses 
 

As part of the item rejection analysis the high preference item and a low 

preference item were available for use during the appropriate sessions.   

 
Presession and Tangible Conditions  
  

The high preference item was available for research purposes during the 

presession and tangible condition.   
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Data Collection and Measurement 
 
 All sessions across phases of the study were videotaped for later data recoding by 

the author.  In addition, four observers were trained to collect data during sessions for 

100% of all preference assessments, functional analyses, item rejection analyses, and 

presession access and tangible conditions in order to obtain interobserver agreement.  

One observer and the author were present during all sessions.  Observers were advanced 

graduate students specializing in ABA familiar with the implementation of preference 

assessments, functional analyses, and the procedures for this study.  The observers 

received training regarding the operational definitions of target behaviors (i.e., 

challenging behavior and item rejection behavior), were provided examples and non-

examples of target behaviors, and allowed to practice collecting data using previously 

videotaped sessions.  Training continued until all observers reached 90% agreement on at 

least three 5 min video samples.   

 
Preference Assessments 
 

For the paired stimulus preference assessment a coding sheet listing all 20 pairs of 

items was used to record participant selections.  This coding sheet also allowed for a 

summary of selections/non-selections to be determined for each item and reported as a 

percentage of opportunities.  See Appendix A for a sample paired stimulus preference 

assessment data sheet.   
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Functional Analyses 
 

Partial interval 10 s time sampling was used to record instances of challenging 

behavior in all functional analysis conditions.  See Appendix B for a sample functional 

analysis data sheet.   

 
Item Rejection Analyses 
 

In the item rejection analysis, the observers recorded instances of item rejection 

using partial interval 10 s time sampling.  See Appendix C for a sample item rejection 

data sheet.   

 
Presession Conditions   
 

Observers recorded the latency to item rejection behavior(s) during the One 

Rejection Behavior and Three Rejection Behaviors conditions using a researcher-created 

data collection form, which can be viewed in Appendix D.  In the Restricted Access 

condition this was not measured, as item rejection behaviors were not part of the 

procedures.  Additionally, observers recorded the occurrence of challenging behavior 

using partial interval 10 s time sampling.  An example of this form is available in 

Appendix E. 

 
Tangible Condition 
 

For the tangible condition following all presession conditions, challenging 

behavior was recorded using a partial interval 10 s time sampling data collection form.  

An example of this form can be seen in Appendix E. 
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Interobserver Agreement 
 

Interobserver agreement is a procedure used to measure the degree of consistency 

of observations (Cooper et al., 2007; Kennedy, 2005).  It involves comparing the 

independent observations of the same event from two or more individuals (Cooper et al., 

2007; Kennedy, 2005).  For this study, four trained graduate students specializing in 

applied behavior analysis independently collected data to establish interobserver 

agreement.   

 
Preference Assessment   
 

The paired stimulus preference assessment coding sheet was used for preference 

assessment sessions.  For the paired stimulus preference assessment, the author and an 

independent observer recorded all selections made by the participants for purposes of 

obtaining interobserver agreement data.  Interobserver agreement was calculated by 

dividing the number of agreements on stimulus selections by the number of agreements 

plus disagreements.  This was then multiplied by 100 as a way of converting the result to 

a percentage.   

 
Functional Analyses and Item Rejection Analyses 
 

For both the functional analysis and item rejection analysis phases of the study 

interobserver agreement was calculated using an interval recording method, the interval-

by-interval approach (Fisher et al., 2011; Kennedy, 2005).  This means that the number of 

intervals in which both observers agree (occurrence plus nonoccurrence of target 

behaviors) was divided by the total number of intervals and multiplied by 100 to report a 

percentage (Fisher et al., 2011; Kennedy, 2005).   
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Presession and Tangible Conditions 
 

Interobserver agreement for latency agreement is typically calculated using the 

total count approach (Fisher et al., 2011; Kennedy, 2005).  During presession conditions 

the latency to each item rejection behavior used total count interobserver agreement, 

which means the smaller number of recorded seconds will be divided by the larger 

number of recorded seconds and multiplied by 100 to report a percentage.  Tangible 

condition interobserver agreement was calculated using the interval-by-interval method 

as described previously.   

 
Analysis 
   

The preferred method of analysis in single subject research is visual inspection of 

the data as it allows for the identification of trends across and between the conditions for 

each participant (Cooper et al., 2007; Kennedy, 2005).  Typically, data points are graphed 

as a way of assessing changes in responding (Cooper et al., 2007; Kennedy, 2005).  For 

this reason, data obtained from the paired stimulus preference assessment outcomes were 

represented by a bar graph in Microsoft Excel.  Functional analyses, item rejection 

analyses, and presession and tangible conditions were entered into Microsoft Excel and 

displayed in separate line graphs following each session.  Because the phases of the study 

utilized a multielement research design, each condition within the functional analyses, 

item rejection analyses and presession and tangible conditions were plotted on separate 

lines to aid in comparison.  Finally, the latency to each item rejection behavior during 

presession conditions was displayed using a stacked bar graph in Microsoft Excel in 

order to provide a means of visual comparison across sessions. 
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Treatment Fidelity 
 

Treatment fidelity in intervention research is a way to monitor the strategies used 

for implementation (Cooper et al., 2007; Ledford & Gast, 2014).  Treatment fidelity 

measures the accuracy and consistency of the procedures used as intended and compares 

each component’s delivery across all study participants over time (Cooper et al., 2007; 

Ledford & Gast, 2014).  In order to assess treatment fidelity a standardized intervention 

protocol is necessary (Cooper et al., 2007; Ledford & Gast, 2014).  Typically, this means 

there is a precise operational definition, procedures are simplified and standardized, and 

each person involved in implementing the procedures and observers are adequately 

trained through the use of written materials, video examples, and/or other training 

methods (Cooper et al., 2007; Ledford & Gast, 2014).  Once implementation begins 

sessions are monitored using standardized forms, which are then aggregated to determine 

the level of treatment fidelity (Cooper, Heron, & Heward, 2007; Ledford & Gast, 2014). 

In order to determine if treatment was implemented according to the stated 

procedures, a measure of treatment fidelity was used in this study.  A treatment fidelity 

checklist was used during item rejection analyses and presession and tangible condition 

phases wherein it was marked if the researcher adhered to the protocol.  Treatment 

fidelity was calculated by summing the number of steps in which there was adherence to 

the protocol, dividing by the total number of steps, and multiplying by 100 to report a 

percentage.  The Treatment Fidelity Checklist is available in Appendix F. 
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Procedure 
 
 
Preference Assessment 
 

Prior to any manipulation of variables, each participant had a paired stimulus 

preference assessment completed (Fisher et al., 1992) in order to identify highly preferred 

items.  Five items, such as toys, games, or other objects, were determined through parent 

and therapist interviews and used as part of the assessment.  For Dante this included a 

shape sorter, the iPad®, small plastic toy animals, Lego® blocks, and a small toy car.  

For Lorenzo this included the iPad®, a children’s puzzle, small plastic toy animals, a 

small toy car, and Lego® blocks.  For Marco this included foam shapes to thread on a 

string, the iPad®, a toy ball popper, small plastic toy animals, and a small toy car.  For 

Tommaso this included the iPad®, a toy ball popper, a children’s puzzle, Lego® blocks, 

and a small toy car.  The items selected for each participant were not available to him for 

at least 30 min prior to the preference assessment session in order to control for prior 

access to the item influencing selections during the assessment.   

According to procedures by Fisher and colleagues (1992), the paired stimulus 

preference assessment includes two items set an equal distance in front of the participant 

approximately six inches apart.  Each of the five items is paired with every other item in a 

counterbalanced sequence.  For each pair the participant is given the discriminative 

stimulus, “Choose one.”  The manner in which participants selected items were 

operationally defined prior to beginning the assessment.  For all participants included in 

this study selection was identified as grasping the item with his hand.  When the 

participant selected an item, he was given access to it for 30 s.   
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All attempts to select multiple items were blocked.  If the participant did not make 

a selection within 10 s, the use of each item was demonstrated and then the student was 

given the same discriminative stimulus, “Choose one.”  For those participants that still 

did not respond after an additional 30 s, the trial was ended and a new trial was initiated. 

This procedure was repeated until the participant has been presented all 20 combinations 

of the five items.  The selection made for each trial was recorded and reported as a 

percentage of opportunities.   

 
Functional Behavior Assessments   
 

After the preference assessment was completed, a functional behavior assessment 

took place.  This began with a parent interview using the Functional Assessment 

Interview (FAI; O’Neill, Albin, Storey, Horner, & Sprague, 2015), a tool used to help 

determine the function of a participant’s challenging behavior.  The FAI is a series of 

loosely structured questions that seeks to determine pertinent information about the 

participant’s daily routine, typical behaviors, and likes and dislikes.  This information 

was used to identify possible conditions or events that correlated with challenging 

behaviors.  From this interview a preliminary hypothesis as to the function maintaining 

challenging behavior was derived.   

Additionally, this interview assisted in operationally defining each participant’s 

challenging behavior.  For Dante challenging behavior was crying, defined as any 

nonfunctional sound above typical speaking volume or pitch often accompanied by tears.  

For Lorenzo challenging behavior was screaming, defined as any nonfunctional sound 

above typical speaking volume or pitch.  For Marco challenging behavior was aggression,  
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defined as using an open palm to hit another person or object.  For Tommaso challenging 

behavior was aggression, defined as using a fist to hit another person, object, or self.  

Following the FAI, an experimental functional analysis (Iwata et al., 1994) was 

conducted with each participant.  An experimental functional analysis is an empirically 

validated procedure that aims to determine the function maintaining challenging behavior 

by manipulating environmental conditions (Iwata et al., 1994).  By using this 

methodology the function of challenging behavior can be determined based on the 

condition displaying the most challenging behavior.  In this study, experimental 

conditions included (a) attention, (b) demand, (c) play, and (d) tangible with each 

condition lasting 5 min. 

In the attention condition, the participant had noncontingent access to a 

moderately preferred item.  For Dante this was the shape sorter; for Lorenzo, the puzzle; 

for Mason, the puzzle; and for Tommaso, the toy plastic animal.  At the start of the 

session, the researcher informed the participant that she had work to complete and asked 

the participant to sit quietly with his toy while the researcher completed the work.  The 

researcher began a task, such as reading, while in close proximity to the participant (i.e., 

no more than 3 ft in distance).  Contingent upon challenging behavior, the researcher 

provided attention to the participant in the form of disapproving statements (e.g., “Dante, 

crying is not ok.”).  High rates of challenging behavior in this condition would suggest 

these behaviors were maintained by positive reinforcement in the form of attention.   

The demand condition of the functional analysis is similar to classroom settings 

where only work materials are present.  The researcher informed the participant that it 

was time to work and presented him with a work task.  For Dante the work task was 

 54 



completing a large piece children’s puzzle; for Lorenzo it was coloring with crayons; for 

Marco it was completing a large piece children’s puzzle; and for Tommaso it was 

completing a word search worksheet.  Least-to-most prompting was used as needed to 

complete the task (e.g., gesturing to the task, partially lifting his hand to complete the 

task, hand-over-hand prompting to complete the task).  Contingent upon occurrences of 

challenging behavior, the task was removed until the behavior stopped at which point the 

task was re-presented to the participant.  A high rate of challenging behavior in this 

condition suggests the function is escape maintained, or negative reinforcement.   

In the play condition, the participant was provided access to a variety of preferred 

toys and told he could play.  Toys for all participants included the shape sorter, puzzles, 

ball popper, Lego® blocks, toy cars, and plastic toy animals.  The researcher sat in close 

proximity to the participant (i.e., no more than 3 ft in distance) and provided 

noncontingent attention approximately every 10 s (e.g., “That game looks fun.”).  The 

play condition acted as a control condition given the enriched environment.  However, 

should challenging behavior have occurred in this condition it could have aided in 

determining if a behavior was automatically maintained through elevated levels in this 

condition alone or given the continued observation of the challenging behavior across all 

conditions of the functional analysis. 

Finally, in the tangible condition of the functional analysis the participant was 

provided with his most preferred item at the beginning of the session and told he could 

play.  For all participants the most preferred item was the iPad®.  Dante, Lorenzo, and 

Marco were allowed to watch preferred children’s television shows as determined by 

parent report.  Tommaso was allowed to play a popular children’s game on the iPad, 
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which was reported by his parent to be highly preferred.  After 10 s of access to the item, 

the researcher moved the iPad® out of the participant’s reach.  Contingent upon the 

occurrence of challenging behavior the researcher re-presented the iPad® to the 

participant.  Again, he had 10 s to play with it before the researcher removed access to it.  

The function maintaining challenging behavior in this condition was positive 

reinforcement in the form of access to a tangible.   

Because the following phases of the study were dependent upon the participant 

engaging in challenging behavior maintained by access to tangibles, only those with 

challenging behavior highest in the tangible condition of the functional analysis 

continued on to the next phases of the study.  All four participants recruited for 

participation in this study met this criterion and were included in the last two phases of 

this research. 

 
Item Rejection Analyses   
 

Once the function of challenging behavior was determined as tangibly 

maintained, one item rejection behavior was identified through parent and therapist 

reports and observation of the participant interacting with high preference and low 

preference items.  An operational definition of the item rejection behavior was developed 

based on parent and therapist input and a completed observation.  For Dante and Lorenzo 

item rejection behavior included removing physical and visual contact with the item for 

10 s.  For Marco item rejection behavior included removing visual contact with the item 

for 10 s by turning his body at least 45 degrees away from the object.  For Tommaso item 

rejection behavior included removing physical and visual contact with the item by setting  
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it down for 10 s or holding the item in one hand while manipulating another item in the 

opposite hand for 10 s. 

The systematic analysis of participant item rejection behavior replicated the 

procedures used by O’Reilly and colleagues (2009) and included two conditions 

evaluated using a multielement design.  Each session lasted 10 min in duration.  Sessions 

were presented until a stable pattern of responding was established.  During both 

conditions the participant had free access to the item for the entire duration of the session, 

but no other items were available during the specified time. 

The first condition was with a high preference item wherein the participant was 

provided continuous access to the highly preferred item, which for all participants was 

the iPad®.  When an item rejection behavior occurred the participant was given the 

discriminative stimulus, “Don’t forget, you can play with this.”  Simultaneously the 

researcher handed the participant the iPad® or set it in front of him.   

In the low preference condition, the item was continuously available to the 

participant, however it was an item selected the fewest number of times during the 

preference assessment.  For Dante and Marco this was the toy car; for Lorenzo, the 

plastic toy animal; and for Tommaso, Lego® blocks.  When an item rejection behavior 

occurred the participant was given the discriminative stimulus, “Don’t forget, you can 

play with this.”  Simultaneously the experimenter handed the child the low preference 

item or set it in front of him.  This analysis was used to confirm identified item rejection 

behaviors for use in during presession conditions.   
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Presession Conditions 
 

Once the item rejection analyses were completed, the presession conditions were 

implemented followed by the tangible condition of a functional analysis.  Each 

participant was exposed to three different presession conditions.  The first condition was 

Restricted Access, wherein the participants did not have access to their highest preferred 

item for at least 30 min prior to the implementation of the tangible condition of the 

functional analysis.  Restricted Access was selected for inclusion as it acted as a control 

condition.  Furthermore, the condition assisted in explaining challenging behavior across 

sessions as well as aiding in the identification of mechanisms to further isolate potential 

levels of abative effects. 

During the other two presession conditions the participant was allowed to play 

with his high preference item without interruption.  However, the number of item 

rejection behaviors needed to end the presession condition was varied.  During the One 

Rejection Behavior presession condition, the participant had free access to the preferred 

tangible until he demonstrated one item rejection behavior.  During the Three Rejection 

Behaviors presession condition, the participant had free access to the preferred tangible 

until he demonstrated the same item rejection behavior three times.  

Specifically, in the One Rejection Behavior presession condition, the participant 

was allowed access to the high preference item and given the discriminative stimulus, 

“You can play with this.”  The researcher had no interaction with the participant while he 

was playing with one application on the iPad®.  Once an item rejection behavior 

occurred, the researcher removed access to the item by holding onto it and documented 

the latency to the first item rejection behavior.  The tangible condition of the functional 
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analysis then began immediately.  Challenging behavior was measured during the 

presession and tangible conditions.  This condition was selected for inclusion given the 

use of one item rejection behavior in the literature. 

In the Three Rejection Behaviors presession condition, the participant was 

allowed access to the high preference item and given the discriminative stimulus, “You 

can play with this.”  The researcher had no interaction with the participant while he was 

playing with one application on the iPad®.  After the first item rejection behavior, the 

iPad® was re-presented and the participant was given the discriminative stimulus, “Don’t 

forget, you can play with this.”  After the second item rejection behavior, the iPad® was 

re-presented and the participant given the discriminative stimulus, “Don’t forget, you can 

play with this.”  After the third item rejection behavior the researcher removed access to 

the iPad® by holding onto it.  The latency to each of the three rejection behaviors was 

documented.  The tangible condition then began immediately.  Challenging behavior was 

measured during the presession and tangible conditions.  This condition was selected for 

inclusion based on the use of three rejection behaviors used in the literature. 

 
Tangible Condition 
 

Following each presession access condition, the participant was exposed to the 

tangible condition of the functional analysis.  The tangible condition of the functional 

analysis manipulated the environment so that the participant was only given 10 s of 

access to his high preference item after engaging in challenging behavior.  No demands 

were placed on the participant, attention was not available, and there were no other 

preferred items available for use during this condition.  The participant was exposed to a 

tangible condition for a duration of 5 min after each presession condition.  
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Social Validity 
 

Social validity is an estimation of the importance or satisfaction interested parties 

experience in relation to a particular intervention or treatment package (Kennedy, 2005).  

Other measures of social validity examine perceived effectiveness or appropriateness of 

the intervention, especially among vulnerable groups (Kennedy, 2005).  Though 

subjective in nature and seemingly at odds with principles of behavior analysis, Kazdin 

(1977) and Wolf (1978) introduced the concept as a reaction to public concern about 

researchers and practitioners controlling the behavior of other people (Kennedy, 2005).  

Because social validity was not evaluated in any study included in the literature review, 

this research included a measure to evaluate the perceptions of practitioners on the use of 

the behavioral indicators procedure.   

There are three general types of social validity measures including subjective 

evaluations, normative comparisons, and sustainability indices.  In this study a subjective 

evaluation was used given the identified consumer group and aim of gaining feedback 

about the intervention (Kennedy, 2005).  A short survey was developed and field-tested 

prior to administering it to the participants’ ABA therapists regarding the use of the 

behavioral indicators of satiation procedure.  The survey included five statements each 

rated on a six point Likert-type scale.  Statements on the evaluation related to the use of 

this procedure including the perceived appropriateness and effectiveness of it.  The 

statements were developed based on The IRIS Center for Training Enhancements (2009) 

sample social validity survey.  This was selected as a model as there are few published 

social validity surveys and work completed at the IRIS Center for Training 

Enhancements (2009) is highly regarded given it is funded by the U.S. Department of 
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Education’s Office of Special Education Programs and headquartered at Vanderbilt 

University and Claremont College. 

After the social validity survey was developed, two individuals trained in ABA 

and familiar with the use of behavioral indicators of satiation procedure completed the 

survey.  These individuals were then asked several follow up questions to determine the 

utility of the survey statements.  Follow up questions included asking about the clarity of 

statements, if other aspects of the procedure needed to be addressed, and any additional 

comments.  Both individuals indicated the survey was clear, assessed the important 

aspects of the procedure, and was relevant to gain stakeholder perspectives.  No 

alterations were made to the social validity survey. 

Given the success of the field-testing, the survey was administered to the ABA 

therapists of each participant once all four phases of the study were completed.  The four 

therapists were advanced graduate students specializing in ABA who had collected data 

for this research and who had seen the implantation of the procedures multiple times as 

well as the subsequent effects on behavior.  The survey was analyzed by totaling each of 

the selected responses, dividing by the total number of possible points, and multiplying 

by 100 to report a percentage.  The higher the percentage out of 100 reflected greater 

confidence in the social validity of the procedure.  Additionally, individual statements 

were compared across respondents to determine similarities and differences in 

stakeholder input.  The survey is available in Appendix G. 
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CHAPTER FOUR 
 

Results 
 
 

 This purpose of this chapter is to describe the results obtained as part of this 

study.  In the first and second sections the results of interobserver agreement and 

treatment fidelity are reported respectively.  The third section details the outcomes of the 

preference assessments, while in the fourth section the results of the functional behavior 

assessment are presented including the data from the functional analyses.  In the fifth 

section the results of the item rejection analyses are reported.  The sixth section describes 

the results of the presession and tangible conditions.  Finally, the seventh section presents 

the results of the social validity questionnaire. 

 
Interobserver Agreement 

 
 
Preference Assessments 
 
 Interobserver agreement was collected for 100% of preference assessments.  For 

each participant interobserver agreement was 100%. 

 
Functional Analyses 
 
 Interobserver agreement was collected for 100% of functional analysis sessions 

and was high across conditions and participants.  For Dante’s and Lorenzo’s functional 

analyses interobserver agreement was 100%.  For Marco and Tommaso’s functional 

analyses interobserver agreement was 99.7% (range: 96.6-100%). 

 

 62 



Item Rejection Analyses 
 

Interobserver agreement was collected for 100% of item rejection analysis 

sessions and was high across conditions and participants.  For Dante, Lorenzo, and Marco 

interobserver agreement was 100%.  For Tommaso, interobserver agreement was 94.5% 

(range: 87-100%). 

 
Presession Conditions 
 

Interobserver agreement was collected for 100% of presession condition sessions 

and was high across participants.  Interobserver agreement during the One Rejection 

Behavior presession condition for Dante was 100% for latency and 100% for challenging 

behavior.  Interobserver agreement during the Three Rejection Behaviors presession 

condition for Dante was 100% for latency and 100% for challenging behavior.   

Interobserver agreement during the One Rejection Behavior presession condition 

for Lorenzo was 100% for latency and 99% (range: 97-100%) for challenging behavior.  

Interobserver agreement during the Three Rejection Behaviors presession condition for 

Lorenzo was 100% for latency and 100% for challenging behavior.   

Interobserver agreement during the One Rejection Behavior presession condition 

for Marco was 100% for latency and 100% for challenging behavior.  Interobserver 

agreement during the Three Rejection Behaviors presession condition for Marco was 

100% for latency and 100% for challenging behavior.   

Interobserver agreement during the One Rejection Behavior presession condition 

for Tommaso was 99.8% (range: 99-100%) for latency and 100% for challenging 

behavior.  Interobserver agreement during the Three Rejection Behaviors presession 

condition for Tommaso was 100% for latency and 100% for challenging behavior.   
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Tangible Condition 
 

Interobserver agreement was collected for 100% of tangible conditions and was 

high across participants.  Interobserver agreement during the tangible condition for Dante 

and Marco was 100%.  Interobserver agreement during the tangible condition for 

Lorenzo and Tommaso was 99.6% (range: 97-100%). 

 
Treatment Fidelity 

 
 The Treatment Fidelity checklist was used during 53% of phases three and four of 

this study across all four participants.  An observer completed the checklist during three 

sessions of the item rejection analyses per participant and five of the sessions for 

presession and tangible conditions per participant.  Results of the treatment fidelity 

checklist were 99% (range: 98-100%), which indicated the researcher adhered to the 

protocol with fidelity across participants to a large extent. 

 
Preference Assessments 

 
 All participants were administered a paired stimulus preference assessment 

(Fisher et al., 1992) with items reported to be high, moderate, and low preference through 

parent and therapist report.  Parents and therapists also suggested preferred applications 

on the iPad® (i.e., Bubble Guppies YouTube videos, PBS Kids, Giggle Bellies YouTube 

videos, and Temple Run) for use during the preference assessment and throughout 

subsequent phases of the study. 

Dante selected the iPad® playing Bubble Guppies YouTube videos 87.5%, the 

shape sorter 75%, Lego® blocks 50%, the toy plastic animals 25%, and the toy car 12.5% 

of opportunities.  From this assessment it was evident that the iPad® playing Bubble 
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Guppies YouTube videos was a highly preferred item whereas the toy car was a less 

preferred item.  The other items were considered to be moderately preferred items.  This 

range of preferences was then used to inform material selection for the functional 

analyses, item rejection analyses, and presession and tangible conditions.  A bar graph 

representing his selections is available in Figure 4.1. 

 

Figure 4.1. Dante’s preference assessment selections. 

 
Lorenzo selected the iPad® open to the PBS Kids application 87.5%, the Lego® 

blocks 62.5%, the children’s large piece puzzle 50%, the toy car 37.5%, and the toy 

plastic animal 0% of opportunities.  From this assessment it was evident that the iPad® 

open to the PBS Kids application was a highly preferred item whereas the toy plastic 

animal was a less preferred item.  The other items were considered to be moderately 

preferred items.  This range of preferences was then used to inform material selection for  
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the functional analyses, item rejection analyses, and presession and tangible conditions.  

A bar graph representing his selections is available in Figure 4.2. 

 

Figure 4.2.  Lorenzo’s preference assessment selections. 

 
Marco selected the iPad® playing Giggle Bellies YouTube videos 87.5%, the 

string with foam shapes 75%, the toy plastic animal 50%, the ball popper 25%, and the 

toy car 12.5% of opportunities.  From this assessment it was evident that the iPad® 

playing Giggle Bellies YouTube videos was a highly preferred item whereas the toy car 

was a less preferred item.  The other items were considered to be moderately preferred 

items.  This range of preferences was then used to inform material selection for the 

functional analyses, item rejection analyses, and presession and tangible conditions.  A 

bar graph representing his selections is available in Figure 4.3. 
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Figure 4.3.  Marco’s preference assessment selections. 
 
 

Finally, Tommaso selected the iPad® open to the Temple Run application 62.5%, 

the children’s fifty piece puzzle 62.5%, the ball popper 50%, the toy car 50%, and the 

Lego® blocks 25% of opportunities.  From this assessment it was evident that the iPad® 

open to the Temple Run application and the children’s fifty piece puzzle were both highly 

preferred items.  Because of parent and therapist report of aggression occurring when 

access to the iPad® was restricted as compared to the puzzle, the iPad® was selected for 

use across subsequent phases of this study as the high preference item.  The Lego® 

blocks were a less preferred item.  The other items were considered to be moderately 

preferred items.  This range of preferences was then used to inform material selection for 

the functional analyses, item rejection analyses, and presession and tangible conditions.  

A bar graph representing his selections is available in Figure 4.4. 
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Figure 4.4.  Tommaso’s preference assessment selections. 
 
 

Functional Behavior Assessments 
 

The results of the functional behavior assessment indicated all participants’ 

challenging behavior was maintained by access to tangibles.  Dante’s mother completed 

the FAI as an initial step of his functional behavior assessment.  She described Dante’s 

challenging behavior, crying, as occurring most frequently when access to the 

smartphone or tablet was taken away.  There was no specific time of day this occurred 

more frequently as access to these items was given sporadically throughout the day.  

Consequences for crying varied including time out, access to other toys, or access to the 

smartphone or tablet.  When reviewed in total the FAI indicated Dante’s challenging 

behavior was maintained by access to a tangible stimulus.  A subsequent experimental 

functional analysis confirmed this hypothesis.  The mean percent of intervals with 

challenging behavior during the functional analysis was 1%, 7%, 0%, and 39% across 
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attention, demand, play, and tangible conditions, respectively.  The graph of Dante’s 

functional analysis results is available in Figure 4.5 with the diamond marker 

representing the attention condition, the square marker representing the demand 

condition, the X marker representing the play condition, and the triangle marker 

representing the tangible condition. 

 

Figure 4.5.  Dante’s functional analysis results. 
 
 

Lorenzo’s mother and father completed the FAI as an initial step of his functional 

behavior assessment.  They described Lorenzo’s challenging behavior, screaming, as 

occurring most frequently when access to the tablet was taken away.  Typically, this 

occurred most often in the evenings when he was permitted to use the tablet prior to 

bedtime.  Consequences for screaming varied, including reinforcement for alternative 

behavior, time out, access to other toys, or access to the tablet.  When reviewed in total 

the FAI indicated Lorenzo’s challenging behavior was maintained by access to a tangible 

stimulus.  A subsequent experimental functional analysis confirmed this hypothesis.  The 
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mean percent of intervals with challenging behavior during the functional analysis was 

10%, 20%, 0%, and 43% across attention, demand, play, and tangible conditions, 

respectively.  The graph of Lorenzo’s functional analysis results is available in Figure 4.6 

with the diamond marker representing the attention condition, the square marker 

representing the demand condition, the X marker representing the play condition, and the 

triangle marker representing the tangible condition. 

 

Figure 4.6.  Lorenzo’s functional analysis results. 
 
 

Marco’s mother completed the FAI as an initial step of his functional behavior 

assessment.  She described Marco’s challenging behavior, aggression, as occurring most 

frequently when access to the tablet or television was taken away.  There was no specific 

time of day this occurred more frequently as access to these items was given sporadically 

throughout the day.  Consequences for aggression varied including reinforcement for 

alternative behavior, time out, access to other toys, and access to the tablet or television.  
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When reviewed in total the FAI indicated that Marco’s challenging behavior was 

maintained by access to a tangible stimulus.  A subsequent experimental functional 

analysis confirmed this hypothesis.  The mean percent of intervals with challenging 

behavior during the functional analysis was 2%, 0%, 0%, and 25% across attention, 

demand, play, and tangible conditions, respectively.  The graph of Marco’s functional 

analysis results is available in Figure 4.7 with the diamond marker representing the 

attention condition, the square marker representing the demand condition, the X marker 

representing the play condition, and the triangle marker representing the tangible 

condition. 

 

Figure 4.7.  Marco’s functional analysis results. 
 
 

Tommaso’s mother completed the FAI as an initial step of his functional behavior 

assessment.  She described Tommaso’s challenging behavior, aggression, as occurring 

most frequently when access to the iPad® or Game Boy® was taken away.  Typically, 
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this occurred most often in the afternoon and evenings when he was permitted to use the 

devices.  Consequences for aggression varied including reinforcement for alternative 

behavior, time out, access to other toys, and access to the iPad® or Game Boy®.  When 

reviewed in total the FAI indicated that Tommaso’s challenging behavior was maintained 

by access to a tangible stimulus.  A subsequent experimental functional analysis 

confirmed this hypothesis.  The mean percent of intervals with challenging behavior 

during the functional analysis was 0%, 0%, 0%, and 43% across attention, demand, play, 

and tangible conditions, respectively.  The graph of Tommaso’s functional analysis 

results is available in Figure 4.8 with the diamond marker representing the attention 

condition, the square marker representing the demand condition, the X marker 

representing the play condition, and the triangle marker representing the tangible 

condition. 

 

Figure 4.8.  Tommaso’s functional analysis results. 
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Item Rejection Analyses 
 

 Given that each participant’s functional behavior assessment indicated 

challenging behavior was maintained by access to a tangible stimulus, each was 

considered eligible to continue on to the next phase of the study, the item rejection 

analysis.  An operational definition for item rejection behavior was initially developed 

through parent and therapist report followed by an observation of the participant 

interacting with a variety of tangible stimuli.  Item rejection topographies were then 

verified through the item rejection analysis in order to use confirm these behaviors for 

use in the final phase of this study.   

For Dante the iPad® playing Bubble Guppies YouTube videos was selected for 

use as the high preference item in this phase of the study given that he selected this item 

most frequently in the preference assessment phase and based on parent report of 

challenging behavior related to this tangible stimulus during the functional behavior 

assessment phase.  The mean percent of intervals with item rejection in the high 

preference condition was 0%.  The toy car was selected for use as the low preference 

item in this phase of the study given that this item was selected the fewest number of 

times during the preference assessment.  The mean percent of intervals with item 

rejection in the low preference condition was 38% (range: 23-57%).  The graph of 

Dante’s item rejection analysis is available in Figure 4.9 with the diamond markers 

representing the high preference item and the square markers representing the low 

preference item. 
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Figure 4.9.  Results of Dante’s item rejection analysis. 
 
 

 For Lorenzo the iPad® open to the PBS Kids application was selected for use as 

the high preference item in this phase of the study given that he selected this item most 

frequently in the preference assessment phase and based on parent report of challenging 

behavior related to this tangible stimulus during the functional behavior assessment 

phase.  The mean percent of intervals with item rejection in the high preference condition 

was 1.5% (range: 0-3%).  The toy plastic animal was selected for use as the low 

preference item in this phase of the study given that this item was not selected during the 

preference assessment.  The mean percent of intervals with item rejection in the low 

preference condition was 92% (range: 80-100%).  The graph of Lorenzo’s item rejection 

analysis is available in Figure 4.10 with the diamond markers representing the high 

preference item and the square markers representing the low preference item. 
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Figure 4.10.  Results of Lorenzo’s item rejection analysis. 
 
 

 For Marco the iPad® playing Giggle Bellies YouTube videos was selected for use 

as the high preference item in this phase of the study given that he selected this item most 

frequently in the preference assessment phase and based on parent report of challenging 

behavior related to this tangible stimulus during the functional behavior assessment 

phase.  The mean percent of intervals with item rejection in the high preference condition 

was 0%.  The toy car was selected for use as the low preference item in this phase of the 

study given that this item was selected the fewest number of times during the preference 

assessment.  The mean percent of intervals with item rejection in the low preference 

condition was 17%.  The graph of Marco’s item rejection analysis is available in Figure 

4.11 with the diamond markers representing the high preference item and the square 

markers representing the low preference item. 
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Figure 4.11.  Results of Marco’s item rejection analysis. 
 
 

 For Tommaso the iPad® open to the Temple Run application was selected for use 

as the high preference item in this phase of the study given that this was one of the items 

he selected frequently in the preference assessment phase.  Because the puzzle was 

selected an equal number of times in the preference assessment the decision to use the 

iPad® for subsequent phases in the study was based on parental report of challenging 

behavior when removing access to the iPad®.  The mean percent of intervals with item 

rejection in the high preference condition was 0%.  Lego® blocks were selected for use 

as the low preference item in this phase of the study given that this item was selected the 

fewest number of times during the preference assessment.  The mean percent of intervals 

with item rejection in the low preference condition was 28% (range: 23-33%).  The graph 

of Tommaso’s item rejection analysis is available in Figure 4.12 with the diamond 

markers representing the high preference item and the square markers representing the 

low preference item. 
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Figure 4.12.  Results of Tommaso’s item rejection analysis. 
 
 

Presession and Tangible Conditions 
 
 
Presession Conditions 
 
 The latency to each item rejection behavior and challenging behavior was 

measured during presession conditions.  Table 4.1 summarizes the mean latency in 

conditions as well as the difference between item rejection conditions for all participants. 

 
Table 4.1  

Mean Latency Differences Between Item Rejection Behavior Conditions 

Participant One Item Rejection  Three Item Rejections  Mean Difference  
Dante 29 min 17 s 45 min 54 s 16 min 37 s 

Lorenzo 31 min 12 s 59 min 1 s 27 min 49 s 

Marco 16 min 56 s 20 min 12 s 3 min 16 s 

Tommaso 36 min 51 s 60 min 48 s 23 min 57 s 
Note.  The Restricted Access condition is not included, as there was no latency measure. 
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For Dante, mean latency for the One Item Rejection Behavior condition was 29 

min 17 s, ranging between 20 min 55 s to 39 min 38 s.  In the Three Item Rejection 

Behaviors condition mean latency was 45 min 54 s, ranging between 37 min 22 s to 56 

min 11 s.  The mean difference between the conditions was 16 min 37 s.  Dante’s latency 

to item rejection behavior across conditions, including Restricted Access, is available as a 

stacked bar graph in Figure 4.13.  The black segment represents the latency in minutes to 

one item rejection behavior, the white segment represents the latency in minutes to two 

item rejection behaviors, and the gray segment represents the latency in minutes to three 

item rejection behaviors.  Additionally, it should be noted that he did not engage in any 

challenging behavior during presession conditions.   

 

Figure 4.13. Dante’s latency to item rejection behavior across conditions. 

 
For Lorenzo, mean latency for the One Item Rejection Behavior condition was 31 

min 12 s, ranging between 20 min 58 s to 38 min 43 s.  In the Three Item Rejection 
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Behaviors condition mean latency was 59 min 1 s, ranging between 44 min 54 s to 70 

min 23 s.  The mean difference between the conditions was 27 min 49 s.  Lorenzo’s 

latency to item rejection behaviors across conditions was the most variable of all 

participants.  Lorenzo’s latency to item rejection behavior across conditions, including 

Restricted Access, is available as a stacked bar graph in Figure 4.14.  The black segment 

represents the latency in minutes to one item rejection behavior, the white segment 

represents the latency in minutes to two item rejection behaviors, and the gray segment 

represents the latency in minutes to three item rejection behaviors. 

 

Figure 4.14. Lorenzo’s latency to item rejection behavior across conditions. 
 
 

In addition, Lorenzo was one of two participants who engaged in challenging 

behavior during presession intervals with a mean occurrence of 1.8% (range: 0.5-5.7%) 

across all conditions.  Figure 4.15 is a line graph of his challenging behavior across 

conditions with the diamond markers representing Restricted Access, the square markers 

 79 



representing the One Item Rejection Behavior condition, and the triangle markers 

representing the Three Item Rejection Behaviors condition.   

 

Figure 4.15. Lorenzo’s challenging behavior during presession conditions. 

 
For Marco, mean latency for the One Item Rejection Behavior condition was 16 

min 56 s, ranging between 14 min 43 s to 19 min 18 s.  In the Three Item Rejection 

Behaviors condition mean latency was 20 min 12 s, ranging between 15 min 12 s to 23 

min 18 s.  The mean difference between the conditions was 3 min 16 s.  Interestingly, 

Marco’s latency to item rejection behaviors across conditions was the shortest in 

comparison to the other three participants.  Marco’s latency to item rejection behavior 

across conditions, including Restricted Access, is available as a stacked bar graph in 

Figure 4.16.  The black segment represents the latency in minutes to one item rejection 

behavior, the white segment represents the latency in minutes to two item rejection 

behaviors, and the gray segment represents the latency in minutes to three item rejection 
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behaviors.  Additionally, it should be noted that he did not engage in any challenging 

behavior during presession conditions. 

 

Figure 4.16. Marco’s latency to item rejection behavior across conditions. 

 
For Tommaso, mean latency for the One Item Rejection Behavior condition was 

36 min 51 s, ranging between 29 min 21 s to 40 min 22 s.  In the Three Item Rejection 

Behaviors condition mean latency was 60 min 48 s, ranging between 49 min 44 s to 67 

min 46 s.  The mean difference between the conditions was 23 min 57 s.  Interestingly, 

Tommaso’s latency to item rejection behaviors across conditions was the longest in 

comparison to the other three participants.  The latency to each of his item rejection 

behavior across conditions, including Restricted Access, is available as a stacked bar 

graph in Figure 4.17.  The black segment represents the latency in minutes to one item 

rejection behavior, the white segment represents the latency in minutes to two item  
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rejection behaviors, and the gray segment represents the latency in minutes to three item 

rejection behaviors. 

 

Figure 4.17.  Tommaso’s latency to item rejection behavior across conditions. 

 
In addition, Tommaso was one of two participants who engaged in challenging 

behavior during presession intervals with a mean occurrence of 0.7% (range: 1-3%).  

Figure 4.18 is a line graph of his challenging behavior across conditions with the 

diamond markers representing Restricted Access, the square markers representing the 

One Item Rejection Behavior condition, and the triangle markers representing the Three 

Item Rejection Behaviors condition.   
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Figure 4.18. Tommaso’s challenging behavior during presession conditions. 

 
Tangible Conditions  
 

Challenging behavior was measured following each presession condition.  Table 

4.2. summarizes the mean challenging behavior during the tangible condition for all 

participants. 

 
Table 4.2   

Mean Challenging Behavior Following Presession Conditions 

Participants Restricted Access 
Condition 

One Item Rejection 
Behavior Condition 

Three Item Rejection 
Behaviors Condition 

Dante 58% 47.7% 13.3% 

Lorenzo 52% 21% 16.7% 

Marco 38% 11.3% 0% 

Tommaso 94.7% 75.7% 47.7% 
Note.  Means reported as a percentage of intervals. 
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For Dante, crying was highest after the Restricted Access condition (M = 58%, 

range: 57-60%).  In the One Item Rejection Behavior condition challenging behavior was 

lower than in the Restricted Access condition (M = 47.7%, range: 37-53%).  However, 

challenging behavior was lowest in the tangible condition following the Three Item 

Rejection Behaviors condition (M = 13.3%, range: 0-23%).  Dante’s challenging behavior 

across conditions is available in Figure 4.19.  The Restricted Access condition is 

represented by the diamond markers, the One Item Rejection Behavior condition is 

represented by the square markers, and the Three Item Rejection Behaviors condition is 

represented by the triangle markers. 

 

Figure 4.19.  Dante’s challenging behavior during tangible conditions. 
 
 

For Lorenzo, screaming was highest after the Restricted Access condition (M = 

52%, range: 43-60%).  In the One Item Rejection Behavior condition challenging 

behavior was lower than in the Restricted Access condition (M = 21%, range: 20-23%).  
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However, challenging behavior was lowest in the tangible condition following the Three 

Item Rejection Behaviors condition (M = 16.7%, range: 13-20%).  Lorenzo’s challenging 

behavior across conditions is available in Figure 4.20.  The Restricted Access condition is 

represented by the diamond markers, the One Item Rejection Behavior condition is 

represented by the square markers, and the Three Item Rejection Behaviors condition is 

represented by the triangle markers. 

 

Figure 4.20.  Lorenzo’s challenging behavior across presession conditions. 
 
 

For Marco, aggression was highest after the Restricted Access condition (M = 

38%, range: 30-47%).  In the One Item Rejection Behavior condition challenging 

behavior was lower than in the Restricted Access condition (M = 11.3%, range: 0-17%).  

However, challenging behavior was lowest in the tangible condition following the Three 

Item Rejection Behaviors condition (M = 0%).  Dante’s challenging behavior across 

conditions is available in Figure 4.21.  The Restricted Access condition is represented by 
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the diamond markers, the One Item Rejection Behavior condition is represented by the 

square markers, and the Three Item Rejection Behaviors condition is represented by the 

triangle markers. 

 

Figure 4.21. Marco’s challenging behavior across presession conditions. 

 
For Tommaso, aggression was highest after the Restricted Access condition (M = 

94.7%, range: 90-97%).  In the One Item Rejection Behavior condition challenging 

behavior was lower than in the Restricted Access condition (M = 75.7%, range: 70-80%).  

However, challenging behavior was lowest in the tangible condition following the Three 

Item Rejection Behaviors condition (M = 47.7%, range: 40-56%).  Tommaso’s 

challenging behavior across conditions is available in Figure 4.22.  The Restricted Access 

condition is represented by the diamond markers, the One Item Rejection Behavior 

condition is represented by the square markers, and the Three Item Rejection Behaviors 

condition is represented by the triangle markers. 
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Figure 4.22. Tommaso’s challenging behavior across presession conditions. 

 
Social Validity 

 
 Overall scores on the social validity survey ranged from 83% to 100% with a 

mean of 95%.  Taken together it appears that therapists found this intervention to be 

valuable to some extent.  The first question asked if the target behavior was concerning 

enough to warrant the use of the behavioral indicators procedure.  Therapists’ responses 

were high, with three agreeing strongly with the statement and one agreeing somewhat.  

The second question asked if each component of the intervention was necessary to 

produce effective results.  Therapists’ responses were high, with three agreeing strongly 

with the statement and one agreeing somewhat.   

The third question asked if the therapist understood all the steps of the 

intervention and the fourth question asked if the therapists felt equipped to implement the 

procedure with fidelity.  Therapists’ responses were high across both questions with all 

agreeing strongly with these statements.  The fifth and final question asked if the length 
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of time needed to implement the intervention was reasonable.  Therapists’ responses were 

more varied, with three agreeing strongly and one disagreeing somewhat with this 

statement. 
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CHAPTER FIVE 

 
Discussion 

 
 

The purpose of this research was determine the effects of challenging behavior 

maintained by a tangible stimulus when using two parameters of behavioral indicators 

including (a) access to the tangible stimulus until the display of one item rejection 

behavior, and (b) access to the tangible stimulus until the display of the same item 

rejection behavior three times.  Across the four participants in this study, all of whom 

were diagnosed with ASD, challenging behavior occurred at lower levels following the 

display of three item rejection behaviors as compared to one item rejection behavior.  

This study provides evidence as to the number of behavioral indicators that should be 

used with this procedure and has the potential to enhance the utility of both clinical and 

research practices related to abolishing operation effects. 

This chapter is intended to provide an in-depth analysis and discussion of these 

findings in relation to not only the phases of this project, but also the effects of this 

research on the use of behavioral indicators as a manipulation of motivating operations.  

The first and second sections describe the implications of the preference assessments and 

functional behavior assessments.  In the third section the results of the item rejection 

analyses are reported and in the fourth section the results of the presession and tangible 

conditions are analyzed in relation to previous research and stakeholder input.  The fifth 

section presents ethical consideration for researchers and practitioners using behavioral 

indicators of satiation.  Finally, the sixth, seventh, and eighth sections describe the 
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limitations of this study, directions for future research, and concluding remarks 

respectively. 

 
Preference Assessments 

 
In the first phase of this study a paired stimulus preference assessment (Fisher et 

al., 1992) was conducted with each participant.  Because of the systematic procedures 

employed, preferences for tangible stimuli were identified.  For all participants the high 

preference item identified was the iPad®; however participant preference for iPad® 

applications was not assessed.  Application selection for all phases of this research was 

based on parent and therapist report.  Researchers have reported minimal correspondence 

between parent reports of preferences and participant preferences determined by direct 

assessment (Russo, Tincani, & Axelrod, 2014).  Although empirical support exists for 

assessing item preferences directly as compared to parent report, no systematic 

assessment is available to determine preferences for specific applications within an 

electronic tablet.  As such, the selection of applications used for this research may not 

have represented participant preferences accurately.   

Furthermore, Guided Access was enabled on the iPad® so that only one 

application could be accessed during experimental conditions.  This contrived access to 

the iPad® could have been a source of challenging behavior exhibited during the phases 

of this research as participants wanted to gain access to an alternative application on the 

iPad® that aligned more closely with their preferences.  However, because there are 

numerous applications and interactivity within those applications (i.e., access to multiple 

videos through PBS Kids), there is the potential for prolonged, sustained engagement 

with the device.  This is especially true when considering a defining feature of ASD is 
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perseverative, fixated interests that are abnormal in intensity of focus (American 

Psychiatric Association, 2013).  In applied settings it is likely children would have free 

access to developmentally and socially appropriate material, but to enhance the internal 

validity of the study and evaluate only the impact of abative effects from access to one 

application, the decision was made to enable Guided Access throughout study phases.  It 

may be appropriate to investigate ways to assess participant preferences for iPad® 

applications as well as effects on behavior when Guided Access is not enabled. 

 
Functional Behavior Assessments 

 
In the second phase of this study a functional behavior assessment was conducted 

to determine the function of each participants’ challenging behavior.  This consisted of 

two parts: a structured parent interview using the FAI (O’Neill et al., 2015) and a 

functional analysis (Iwata et al., 1994).  All parent interviews indicated that challenging 

behavior occurred most frequently when access to a highly preferred item was removed 

or withheld.  Though indirect assessments are helpful in developing a hypothesis about 

behavioral function, direct methods need to be employed for verification purposes (Iwata, 

Vollmer, & Zarcone, 1990).  In this case, the functional analysis, the most rigorous 

method of determining behavioral function (Iwata et al., 1990) was utilized.  The 

functional analysis supported FAI findings with challenging behavior being highest in the 

tangible condition for all participants.   

Interestingly, for three participants, Dante, Marco, and Tommaso, challenging 

behavior did not occur or occurred at very low levels in the attention, demand, and play 

conditions.  This provided tremendous support for the hypothesis underlying behavioral 

function being socially mediated positive reinforcement in the form of access to a 
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tangible stimulus.  However, for Lorenzo, he initially engaged in challenging behavior at 

moderate levels in the attention, demand, and tangible conditions.  It is likely that he had 

difficulty discriminating between the contingencies of the conditions given they were 

rapidly alternated as part of the multielement research design.  Furthermore, no 

discriminative stimuli were used to signal the availability of particular forms of 

reinforcement during each condition, which may have additionally impacted the use of 

challenging behavior.   

Recommendations regarding the implementation of functional analyses suggest 

providing distinct environmental cues based on the condition being implemented to aid in 

the discrimination of contingencies (Iwata et al., 1990).  For example, implementers and 

data collectors could wear red shirts in the attention condition, blue shirts in the demand 

condition, green shirts in the play condition, and yellow shirts in the tangible condition to 

identify changes in the availability of particular forms of reinforcement.  Had this been 

done, the carry-over effects demonstrated during initial functional analysis conditions 

would not have occurred or occurred at lower levels.   

Given the moderate rates of challenging behavior in the first few sessions, the 

functional analysis was extended to 16 sessions for Lorenzo until there were stable rates 

of responding across conditions in comparison to the 12 sessions implemented with other 

participants.  Taken together with the findings of the FAI and the functional analysis, 

each participant was then eligible to move through the subsequent phases of this research 

based on the tangible function of their challenging behavior. 

 

 

 92 



Item Rejection Analyses 
 

The third phase of this study identified, operationalized, and verified the 

behavioral indicators each participant engaged in to signal he was finished playing with a 

tangible stimulus.  This phase replicated the procedures used in the O’Reilly et al. (2009) 

study by including both a parent and therapist interview of item rejection topographies 

and a systematic observation of the participant interacting with high preference and low 

preference items.  Parents and therapists were asked the question, “How do you know 

when he is done playing with item?” and “What does he typically do when he is finished 

with an activity?” as well as appropriate follow up questions.  All parents were able to 

identify at least one item rejection behavior their child engaged in, which corresponded to 

therapist reports.  However, when observing the participants this behavior was not always 

used as described.  

It appeared that response topographies varied depending on the tangible stimuli 

presented.  For example, Dante’s mother stated that he would set down the smartphone or 

tablet when finished playing with it.  In the low preference condition of the item rejection 

analysis he would often place the toy car in the trash can, a response topography that was 

never used with the high preference item at any point in this study.  Similarly, Lorenzo’s 

parents indicated he would walk away from the tablet when finished watching videos.  

However, Lorenzo would throw the toy plastic animal in the low preference condition, 

but he did not throw the iPad® given it was much heavier and required more response 

effort when compared to the animal. 

Marco responded similarly to Lorenzo in that the low preference item, the toy car, 

was set down on the table when he was finished playing, yet when watching videos on 

 93 



the iPad® he rarely made physical contact with it, but rather would turn his body away 

from the screen when done watching.  Marco’s mother and therapist described his item 

rejection behavior as pushing away an item when he no longer was interested in using it, 

which was not a response topography observed at any point in this study.  Tommaso’s 

item rejection behavior was the most difficult to identify and describe.  In the low 

preference condition he would routinely hold the Lego® block in his hand while 

manipulating another object, such as his shirt or the legs of the table and chair where he 

was seated.  At other times he would set down the Lego® before manipulating other 

objects.  Both of these response topographies were observed in the high preference 

condition as well, yet his mother and therapist indicated that he would hand the item to 

another person when finished.   

Given the variability in item rejection topographies based on parent and therapist 

report and the item presented, it may be that both high and low preference items need to 

bear similar physical characteristics in terms of shape and weight for verification 

purposes.  Additionally, some situations may not necessitate the use of an item rejection 

analysis.  For example, Neely and colleagues (2015) verified behavioral indicators of 

satiation by interviewing the participants’ therapist and then observing the participant 

over several sessions until the hypothesized behavioral indicator occurred three times 

within a session.  This situation was unique though in that antecedent exercise (i.e., 

jumping on a trampoline) was considered access to a preferred tangible.  The duration of 

access inherently was limited as a result of physical fatigue with mean time to satiation 

ranging from just over 6 min to nearly 10 min.   
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Approaching the verification of item rejection behaviors like Neely and 

colleagues (2015) may prolong assessment time and delay intervention and teaching 

opportunities for presession access to a tangible stimulus that does not involve physical 

exercise.  This is especially true when considering the latencies to satiation during the 

Three Item Rejection Behaviors condition of three of the four participants in this study 

ranged between 45 min and 60 min.  With the information from the Neely et al. (2015) 

research and results of the item rejection analysis in this study it may be prudent to 

investigate alternative methods of verifying item rejection topographies or other 

behavioral indicators of satiation to avoid some of the issues presented here.   

 
Presession and Tangible Conditions 

 
In the fourth phase of this study challenging behavior was measured following 

three different presession conditions: Restricted Access, One Item Rejection Behavior, 

and Three Item Rejection Behaviors.  Prior to each tangible condition the latency to item 

rejection behaviors was measured, in which a considerable amount of time was needed 

for presession access.  In previous research, mean latency to behavioral indicators of 

satiation ranged from about 6 min up to 45 min for individual participants (e.g., Rispoli et 

al., 2014; Rispoli, O’Reilly, Lang et al., 2011) with the average across participants and 

studies being 17 min.  The findings from this study do not vary drastically from the 

literature with mean latency ranging from about 20 min up to 60 min for three item 

rejection behaviors for all four participants.  However, the average latency across 

participants was 46 min and 19 s, a longer duration than previous research.  From this 

information it is evident that variability is inherent when using this procedure based on  
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the type of tangible stimuli presented and pertinent participant characteristics, such as 

functioning or history of reinforcement.  

However, the long latencies recorded in this study may be related to the use of the 

iPad®.  As mentioned previously, this device engages multiple sensory systems (e.g., 

visual, auditory, vestibular, and somatosensory) and is interactive in many ways, 

especially when playing games.  Furthermore, all four participants were diagnosed with 

ASD, a defining feature of which is an intensity of focus in areas of interest (American 

Psychiatric Association, 2013).  These factors may have contributed to the prolonged 

engagement of participants, even with limited access to only one application. 

The latency findings of this study as well as previous research using behavioral 

indicators of satiation underscore the need to systematically evaluate abolishing operation 

effects rather than using arbitrary time frames as was done prior to the development of 

the behavioral indicators procedure.  Furthermore, the identified procedures must be 

thoroughly evaluated in terms of the parameters used to end presession access in order to 

ensure the best and most parsimonious practices are in place for practitioner use.   

In addition to latencies to item rejection behavior(s) during presession access, 

challenging behavior was also tracked.  Two of the four participants, Lorenzo and 

Tommaso, engaged in low levels of challenging behaviors across conditions, but not 

during every session.  For Lorenzo, he screamed during presession access about 2% of 

intervals across sessions.  For Tommaso he engaged in aggression about 1% of intervals 

across sessions.  To date, no other study utilizing behavioral indicators of satiation has 

noted the occurrence of challenging behavior during presession access, which makes the 

findings of this particular aspect of the study interesting.  Though the functional behavior 
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assessment clearly indicated challenging behavior was tangibly maintained, it appeared 

that in the case of these two participants challenging behavior might have resulted from 

the inability to access attention as a reinforcer. 

Prior to engaging in challenging behavior Lorenzo would use a three- or four- 

word phrase relating to the video he was watching, bringing the iPad® to the researcher 

for viewing.  When no attention was given to Lorenzo or the iPad® other behaviors 

within his repertoire were displayed, including screaming.  This was similar to Tommaso 

who would ask the researcher, “Good job?” while playing a video game.  When no 

attention was given, Tommaso would often use one fist to hit the table.  It is likely both 

participants associated the clinic with access to various forms of reinforcement and were 

unclear as to why only one form of reinforcement, even the most highly valued, was 

available and made bids to access other types.  Perhaps for some children with ASD, 

presession access to a variety of reinforcers would have a greater abative effect on 

challenging behavior both during access and after the display of behavioral indicators 

than access to only the most highly preferred reinforcer.  For example, the practitioner 

could provide access to a tangible stimulus as well as access to attention related to the 

tangible stimulus. 

When examining challenging behavior during the tangible condition following 

presession conditions, across participants challenging behavior was lowest in the Three 

Item Rejection Behaviors condition.  This suggests that when using the behavioral 

indicators of satiation procedure presession access should end after the display of three 

item rejection behaviors.  Of the studies using behavioral indicators, the vast majority 

used three item rejection behaviors to end presession access (Davis et al., 2014; Fragale 
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et al., 2012; Neely et al., 2015; O’Reilly et al., 2012; O’Reilly et al., 2009; Rispoli et al., 

2014; Rispoli, O’Reilly, Lang et al., 2011; Rispoli, O’Reilly, Sigafoos et al., 2011) with 

just two studies using one behavioral indicator (i.e., Lang et al., 2009; Lang et al., 2010).   

Though it would be most parsimonious to end access after the display of one item 

rejection behavior, especially for practitioners with limited time available for teaching 

due to scheduling constraints, reimbursement, and a variety of other factors, this study 

notes the substantial difference in challenging behavior between these conditions, with 

three item rejection behaviors representing the best measure of abative effects for 

tangibly maintained challenging behavior.  There was roughly a 22% decrease in 

challenging behavior between Restricted Access and One Item Rejection Behavior 

conditions across participants and a 42% decrease between Restricted Access and Three 

Item Rejection Behaviors across participants.  Thus, there was about a 20% decrease 

between One Item Rejection Behavior and Three Item Rejection Behaviors conditions in 

challenging behavior.  Again, there are some abative effects in place following the 

display of one item rejection behavior, but less value and therefore less challenging 

behavior is displayed after three item rejection behaviors. 

It may be the case that the display of one item rejection indicates the child is 

becoming tired of playing with the preferred item, whereas the display of three item 

rejection behaviors might indicate he is considerably more tired of it at that point.  This 

suggests a spectrum of reinforcer value with item rejection behaviors noting the current 

value of a tangible stimulus.  This aligns with the principles underlying abolishing 

operations, but has not been demonstrated empirically prior to this study.  To the author’s 

knowledge there is no research in the abolishing operations literature identifying 
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systematic durations of access to support fluctuations in reinforcer value, yet clinically 

this is suggested and supported by the findings of this work.  For an example of what the 

spectrum of reinforcr value may look like when using the behavioral indicators procedure 

see Appendix H. 

Marco’s challenging behavior was mitigated to a large extent with access to the 

iPad® until the display of one item rejection behavior, yet in the same condition for 

Tommaso challenging behavior continued to occur at high levels.  Exposure to the iPad® 

until the display of four or five item rejection behaviors could have been a better 

indicator of reinforcer value for Tommaso; however, caution should be exercised in the 

manipulation of additional item rejection behaviors as a potent reinforcer may become 

aversive at some point.  There is certainly the potential of creating this situation when 

allowing repeated access to a preferred item for significant durations, especially when 

latencies to item rejection behaviors is considerable as the case was with Tommaso.  

Furthermore, though Dante and Tommaso had similar GARS – 3 scores, 116 and 114 

respectively, Tommaso had been using electronic devices for a much longer period of 

time, about seven years, as compared to Dante whose ability and interest in electronic 

devices began only about one year prior to the onset of this study.  Therefore, value in a 

tangible stimulus could potentially be associated with learning history and the 

identification of appropriate parameters to end presession access could be influenced by 

this factor.  

Though three item rejection behaviors are more accurate of the abolishing 

operation in effect, there may be times when one item rejection behavior is more 

appropriate for use.  For example, if the iPad® is used as a reinforcer during instructional 
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sessions, presession access until the display of one item rejection behavior may decrease 

challenging behavior without eliminating the value of the iPad® in its entirety.  In this 

case, the iPad® continues to act as a reinforcer for appropriate behaviors and when access 

is ended challenging behavior may occur at lower, more manageable levels.  However, 

presession access to the iPad® until the display of three item rejection behaviors may be 

more appropriate if an instructional session is taking place in the natural environment, 

like the mall, where an iPad® could be in sight when walking by the Apple store.  The 

abolishing operation is in effect and little or no challenging behavior would occur as a 

result.  There is tremendous applied value in utilizing different parameters of presession 

access, however little is known about this specifically as that was not the aim of this 

study.  It may be that certain parameters to end presession access are a better indicator of 

reinforcer value for some individuals based on characteristics like level of functioning, 

history of reinforcement associated with a particular tangible stimulus, or topography of 

item rejection behavior.  It may also be pertinent to utilize different parameters based on 

the instructional goals following presession access, keeping in mind the associated value 

of the reinforcer. 

However, from the information available in this study, there does not appear to be 

a discernable pattern in either latency to item rejection behaviors or challenging behavior 

linked to participant characteristics, such as GARS-3 Autism Index scores or severity 

level.  Interestingly, for Dante there is more of a difference in challenging behavior 

between Restricted Access and Three Item Rejection Behaviors, whereas the opposite is 

true for Lorenzo, with more of a difference between Restricted Access and One Item 

Rejection Behavior.  Lorenzo and Marco each have one overlapping data point between 
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the One Item Rejection Behavior condition and the Three Item Rejection Behaviors 

condition, but even with this there is still considerable differentiation between the 

conditions with three item rejection behaviors acting as a better indicator of abative 

effects than one.  Future investigations are needed to determine other parameters and 

influences on parameters to end presession access for particular subsets of the ASD 

population. 

Another issue evident in the use of behavioral indicators in this study was the 

continued use of challenging behavior in the Three Item Rejection Behaviors condition 

for three of the four participants.  Marco was the only participant not to display 

challenging behaviors in all three sessions of this condition.  One reason for this may be 

the sterile environment created by using the tangible condition following presession 

conditions.  In an enriched environment, like instructional sessions, continued use of 

challenging behavior may be moderated.  Furthermore, it was noted that more 

challenging behavior occurred in the latter portion of the tangible condition, supporting 

this idea of an impoverished environment.  During the tangible condition, participants 

were in a room without access to reinforcement (e.g., activities, preferred items, attention, 

etc.) and could only gain reinforcement in the form of their preferred tangible by 

engaging in challenging behavior.  Typically, participants would engage in more 

challenging behavior after several minutes had elapsed without any reinforcement. 

The literature using behavioral indicators procedures indicates that challenging 

behavior is reduced during teaching sessions.  For example, in the study completed by 

Rispoli, O’Reilly, Sigafoos, and colleagues (2011) there was zero or low levels of 

challenging behavior during classroom sessions following presession access to a 
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preferred tangible across participants.  This is true for all the studies using behavioral 

indicators to end presession access with demonstrated abative effects on challenging 

behavior (e.g., Davis et al., 2014; O’Reilly et al., 2009) and stereotypy (e.g., Neely et al., 

2014; Rispoli et al., 2014) and evocative effects on academic engagement (e.g., Rispoli, 

O’Reilly, Lang et al., 2011; Rispoli, O’Reilly, Sigafoos et al., 2011), communication 

(e.g., Fragale et al., 2012; O’Reilly et al., 2012), and functional play skills (e.g., Lang et 

al., 2009; Lang et al., 2010).  In an enriched environment, such as classrooms, where 

there is access to other socially mediated forms of reinforcement like verbal praise for 

task completion and access to other preferred tangible reinforcers challenging behavior 

may not be utilized as often as a variety of reinforcers are available. 

Finally, of note is Tommaso’s continued use of challenging behavior at moderate 

to high levels across conditions.  This may be related to his item rejection behavior in that 

challenging behavior resulted from the removal of physical contact with the iPad® even 

though he indicated he no longer wanted to play Temple Run.  Previous research had 

used similar item rejection topographies, with the participant continuing to engage in 

challenging behavior and stereotypy, but at lower levels (Lang et al., 2010).  There may 

be a certain subset of children with ASD whose rigidity (i.e., maintaining contact with a 

preferred item) may compromise intervention procedures indicating a need for alternative 

treatment packages to address rigidity as well.  Furthermore, Tommaso’s challenging 

behavior potentially relates to the fact that there was limited access to iPad® applications 

as Guided Access was enabled.  An abative effect on challenging behavior was in place 

for one application on the iPad®, but value was still associated with other applications on 
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the iPad®, such as children’s videos on YouTube, which his mother and therapist 

indicated was also preferred. 

 
Ethical Considerations 

 
Certainly, there are ethical considerations to factor into the decision to use 

behavioral indicators of satiation.  For some participants prolonged durations of access 

were needed before three item rejection behaviors were displayed.  For example, 

Tommaso had 67 min 46 s of access to the iPad® during session three, and average 

latency to three item rejection behaviors was 60 min 48 s.  In comparison, Marco’s 

longest period of access was 23 min 18 s in session five, with an average latency of 20 

min 12 s to three item rejection behaviors.  There is nearly a 45 min difference between 

these participants.   

When Marco had indicated he was done watching the iPad® and working on 

ABA therapy goals, Tommaso was still playing on the iPad®.  During the time of 

presession access Tommaso could have been working on academic tasks or functional 

skills and an alternative intervention could have been used to address challenging 

behavior.  Although, there is the potential that other interventions aimed at reducing 

challenging behavior could be less effective than using behavioral indicators of satiation, 

the issue of adequate instructional time cannot be overstated.  Clearly, there is the 

possibility of lost learning opportunities given longer durations of access for children 

whose perseverative, fixated interests are more pronounced, like Tommaso.   

This notion of lost learning opportunities may have been one of the reasons there 

was varied input from stakeholders (i.e., the participants’ ABA therapists) regarding the 

time needed to implement behavioral indicators of satiation.  The point should not be 
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overlooked that the social validity of this intervention may be a factor in its selection in 

clinical practice.  For this reason it would be pertinent for practitioners to fully develop 

and utilize a risk-benefit analysis in order to ascertain if the benefits of using behavioral 

indicators outweigh the risks in comparison to other potential treatment packages (Bailey 

& Burch, 2011).   

Bailey and Burch (2011) outline eight general risk factors that can affect 

treatment, such as the nature of the behavior being treated, the experience, training, and 

number of staff members available, and the setting for treatment to take place, among 

others considerations.  For behavioral indicators, questions should be raised as to the 

severity of the challenging behavior and the necessity of extended access to a tangible 

stimulus to reduce this behavior.  Also very practical issues need to be addressed related 

to the availability of staff during presession access periods as well as the availability of 

space for significant durations of time.  If certain conditions are not met, it is likely the 

effectiveness of behavioral indicators of satiation, even including three item rejection 

behaviors, could be compromised. 

Risks should be balanced by the potential benefits of behavioral treatment, such 

as direct benefits to the client, caregiver, and practitioner in addition to indirect benefits 

to others in the environment (Bailey & Burch, 2011).  Benefits outweighing potential 

risks, especially when compared to similar treatment options, would then make the use of 

behavioral indicators of satiation advisable.  Should practitioners decide the use of 

behavioral indicators is clinically indicated as an appropriate intervention to reduce 

challenging behavior prior to instruction, session time would need to be built into 

schedules that allow for extended periods of access to preferred tangible stimuli.   
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It may be that this procedure is most beneficial when used strategically during 

specific times of day, such as prior to the school day beginning or before teaching a 

particularly difficult skill.  Discerning the appropriate time to implement behavioral 

indicators of satiation could be a critical factor in its successful implementation and 

reduction in challenging behavior.  Again, using this procedure followed by an enriched 

environment with access to other forms of reinforcement may extend the abolishing 

operation effect beyond several minutes, making the process more palatable to 

stakeholders.  Developing a comprehensive risk-benefit analysis (Bailey & Burch, 2011) 

for the use of behavioral indicators would be critical for practitioners in order to justify 

its use should any ethical concerns arise, like lost learning opportunities, especially in 

light of the variability in stakeholder perspective. 

 
Limitations 

 
Though many efforts were taken to adhere to high quality research standards and 

control for any potential confounding issues in this study, several limitations have 

become apparent.  These limitations do not impact the overall conclusions drawn from 

the study, however potential generalizations are limited as a result of decisions made 

regarding the procedures used.  The first issue relates to the similarity of participants in 

terms of diagnoses, ages, functioning, and other pertinent characteristics.  The second 

limitation is the contrived access to iPad® applications for each participant as each was 

constrained to using just one application throughout this study.  The third and final issue 

relates to the use of the tangible condition of the functional analysis following presession 

conditions to measure challenging behavior.  Again these limitations do not hinder the 

conclusions drawn concerning the parameters related to behavioral indicators, but should 
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be discussed in detail in order to further improve future investigations in the manipulation 

of motivating operations. 

 
Participant Inclusion 
 

As mentioned, the first limiting factor in this study was the identification, 

selection, and inclusion of participants.  Each participant was male and between the ages 

of 4 and 12 years old diagnosed with ASD.  Interestingly, this was a limitation apparent 

in the systematic literature literature as well with the vast majority of participants in 

studies using behavioral indicators being young males with ASD (e.g., Davis et al., 2014; 

O’Reilly et al., 2009; Rispoli et al., 2014).  Furthermore, the adaptive functioning of the 

participants was largely consistent.  Two of the participants in this study were functioning 

at Level Two – Requiring Substantial Support and two were functioning at Level Three – 

Requiring Very Substantial Support according to GARS – 3 (Gilliam, 2014) scores, 

which align with DSM 5 (American Psychiatric Association, 2013) diagnostic criteria for 

ASD.  Finally, a formal assessment of participants’ communication abilities was not 

conducted, which could have impacted the implementation (i.e., receptive language when 

given prompts to play with the iPad®) and subsequent findings of this study. 

For a more comprehensive understanding of the effects of behavioral indicators it 

would have been pertinent to complete a communication assessment and to include older 

participants and/or those functioning at Level One – Requiring Support according to 

GARS – 3 (Gilliam, 2014) scores to determine if there may be differences in responding 

based on these factors.  Furthermore, children diagnosed with other developmental 

disabilities who engaged in tangibly maintained challenging behavior might have 

responded differently across conditions given that children with ASD often exhibit 
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perseverative and/or fixated interests (American Psychiatric Association, 2013).  This 

factor marks an important diagnostic criterion in ASD, which may have influenced the 

latencies to item rejection behaviors and subsequent challenging behavior that may not be 

as pronounced or evident in individuals diagnosed with other developmental disabilities, 

limiting the implications of this study to young children diagnosed with ASD. 

 
Contrived Access 
 

The second limitation of this study revolves around the type of iPad® access 

given to each participant.  Though the iPad® was the high preference item as determined 

by the paired stimulus preference assessment (Fisher et al., 1992), the participants’ parent 

and therapist were asked which application the participant appeared to prefer rather than 

conducting a separate preference assessment based solely on iPad® applications.  Given 

the functioning of participants and the lack of a standardized procedure in order to 

conduct this type of preference assessment, parent and therapist reports were relied upon 

to identify the applications the participant preferred.  Guided Access was enabled on the 

iPad® so that each participant was only allowed access to one application throughout the 

phases of this study.   

Though this approach aided in supporting internal validity, it is less likely that this 

is widely used in applied settings.  The iPad® is a multisensory, interactive device, which 

is likely to sustain engagement for significant durations if free access is allowed to 

material that is developmentally and socially appropriate.  Even with contrived access to 

iPad® applications the latency to item rejection behaviors was considerable, so free 

access may result in an even longer period of time given the variety of games, videos, and 

internet accessibility available to users.  Though reasonable for purposes of this research, 
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the range of interests an individual may have in relation to potential uses of the iPad® 

was not accounted for prior to the implementation of procedures.  Therefore, both the 

selection of iPad® applications used and the restriction employed limit the findings of 

this study. 

 
Tangible Condition 
 

This study sought to replicate the procedures used by O’Reilly et al. (2009) to 

examine different parameters of item rejection and subsequent challenging behavior.  As 

such, the tangible condition of the functional analysis was used to measure challenging 

behavior following each presession condition (i.e., Restricted Access, One Item Rejection 

Behavior, and Three Item Rejection Behaviors).  Though it was effective for measuring 

tangibly maintained challenging behavior, it was an impoverished, sterile environment.  

The tangible condition of the functional analysis did not allow for the participant to 

access other forms of socially mediated reinforcement, like attention.  Therefore, this 

environment may have contributed to the persistence or resurgence of challenging 

behavior given reinforcement could be accessed even if the participant no longer valued 

the iPad®. 

 Had an alternative condition of the functional analysis been implemented the 

duration of abolishing operation effects may have been more apparent.  In an enriched 

environment, like instructional sessions, continued use of challenging behavior would 

likely have been mitigated, which is what is suggested by the applied literature (e.g., 

Lang et al., 2009; Neely et al., 2015) given the availability of other reinforcers.  For 

example, Rispoli, O’Reilly, Sigafoos, et al. (2011) demonstrated zero or near zero levels 

of challenging behavior during classroom sessions immediately following presession 
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access to high preference tangible stimuli.  It was hypothesized that the value of socially 

mediated reinforcers like teacher and peer attention or additional tangible stimuli like 

instructional materials may have been altered relative to the tangible item used during 

presession access.  Again, the tangible condition was used to replicate the behavioral 

indicators procedure from O’Reilly et al. (2009), yet an alternative functional analysis 

condition or task may have resulted in reduced rates of challenging behavior for some 

participants had there been access to other forms of reinforcement. 

 
Future Research 

 
Based on the findings of this study as well as the limitations presented, several 

areas of future investigations in relation to the behavioral indicators of satiation 

procedure are evident.  The first area involves various other parameters to end presession 

access using behavioral indicators as well as implications of doing so.  The second area 

of future research relates to participant characteristics, specifically use of this procedure 

with other populations of various functioning, with other response topographies, and 

other functions maintaining challenging behavior.  Finally, other considerations for 

investigation relates to the assessment of participant preferences for iPad® applications 

and/or uses as well as an examination of an enriched environment on challenging 

behavior following presession access.  Systematically evaluating these areas will improve 

the use of behavioral indicators procedure for clinical purposes. 

 
Behavioral Indicator Parameters 
 

As indicated previously, the parameters chosen to end presession access (i.e., one 

item rejection behavior and three item rejection behaviors) were included given the use of 
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these in the applied literature as part of the behavioral indicators procedure.  Future 

research should examine other parameters to end presession access outside of one and 

three item rejection behaviors.  For example, it may be pertinent to examine four and five 

item rejection behaviors as it could minimize challenging behavior even further for some 

participants, like Tommaso who continued to engage in challenging behavior following 

three item rejection behaviors, though at lower levels than in the other two conditions. 

However, with an increase in the number of item rejection behaviors there is the 

potential for an increase in the occurrence of challenging behavior the longer the duration 

of presession access given the likely spectrum of reinforcer value.  An abative effect may 

be in place prior to the fourth or fifth item rejection behavior being displayed and without 

access to alternative forms of reinforcement there may be a resurgence in challenging 

behavior.  Further, there may also be the potential of making a reinforcer aversive.  

Children with developmental disabilities have fewer reinforcers in comparison to 

typically developing children and it has been demonstrated empirically that multiple 

reinforcers are more effective than a single reinforcer (Alberto & Troutman, 2008); 

therefore extended exposure may produce unwanted consequences.  What was once a 

potential reinforcer to use during instructional periods may now be aversive or punishing 

in some way.  Given this, caution should be exercised when developing future research 

procedures to manipulate additional parameters to end presession access. 

 
Participant Characteristics 
 

As noted in the literature review as well as the limitations of this research, there is 

little variation in the population of individuals researched using behavioral indicators.  

All participants have been diagnosed with ASD; therefore individuals with other 
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diagnoses should be evaluated using three behavioral indicators of satiation.  Individuals 

of various functioning along the autism spectrum should also be included as research 

participants.  For example, this study only involved children scoring at Level Two – 

Requiring Substantial Support and Level Three – Requiring Very Substantial Support 

according to the GARS – 3 (Gilliam, 2014).  Those individuals scoring at Level One – 

Minimal Support Required (Gilliam, 2014) may differ in a substantial way from those on 

Levels Two and Three, which should be examined carefully in terms of latencies to item 

rejection behaviors and the continued use of challenging behavior. 

Furthermore, participants have largely been elementary school aged children.  As 

such it would be appropriate to investigate the applicability of this procedure with older 

children, adolescents, and adults.  Another pertinent characteristic of participants to 

investigate further would be item rejection behavior response topographies.  For example, 

Tommaso had two item rejection behaviors he would engage in, either setting the item 

down or holding onto it with one hand and manipulating another item in the opposite 

hand.  As discussed, the persistent use of challenging behavior across conditions was 

likely a result of the act of taking away the item rather than value associated with it.  In 

lay terms, he no longer wanted the iPad®, but he did not want anyone else to have it 

either.  Perhaps an alternative method of manipulating a situation such as this can be 

identified.  This may also involve the identification of an alternative method of verifying 

item rejection topographies outside of the item rejection analysis, given the topography 

differences between low and high preference conditions with all participants. 

Finally, in terms of participant characteristics, alternative functions maintaining 

challenging behavior should be investigated using the behavioral indicators procedure.  
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For example, noncontingent attention could be provided until the display of three 

behavioral indicators of satiation.  There is evidence to suggest an abative effect on 

behavior for attention (e.g., Vollmer & Iwata, 1991) though behavioral indicators have 

not been manipulated in order to demonstrate when an abative effect was in place. 

Furthermore, escape from a demand could be provided until escape is no longer a 

valuable reinforcer to an individual.  Each of these would add not only to the literature on 

behavioral indicators, but also regarding the use of abolishing operations in general given 

the limited use of functions outside of access to tangible stimuli and automatic 

reinforcement seen in the literature on this topic. 

 
Other Considerations 
 

A limitation of this study was the use of parent and therapist reports of preferred 

iPad® applications and videos.  Research has demonstrated these reports often have little 

correspondence when compared to direct assessments of participant preferences (Russo, 

Tincani, & Axelrod, 2014).  However, to the author’s knowledge there is no systematic 

assessment of tablet application preference.  It is an area of investigation that would be 

relevant for multiple purposes, but specifically in relation to this work regarding access to 

high preference applications in relation to challenging behavior reduction using 

behavioral indicators.  It may be difficult to assess iPad® application preference with one 

iPad® and therefore may require the use of multiple during the assessment, something 

that may not be feasible in clinical settings given the high cost associated with each 

device and certain applications.  Alternative means of evaluating participant preference 

for iPad® applications should be investigated. 
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Finally, it may be pertinent to research various parameters to end presession 

access to a preferred tangible stimulus and measure challenging behavior in an enriched 

environment.  Though this may be inferred from previous research, evaluating the 

duration of abolishing operation effects under various conditions would significantly 

enhance the applicability of this procedure.  For example, comparing the use of one item 

rejection behavior and three item rejection behaviors followed by a play condition of the 

functional analysis in comparison to the tangible condition for tangibly maintained 

challenging behavior could influence the abative effect in place.  Other conditions of the 

functional analysis could be utilized depending upon the function of behavior. 

 
Conclusion 

 
This research sought to identify the behavioral indicator parameter most 

associated with an abative effect on tangibly maintained challenging behavior.  It was 

demonstrated that three item rejection behaviors when used to end presession access 

reduced challenging behavior to a greater extent than one item rejection behavior.  

Though several limitations were apparent in terms of the similarity of participants, use of 

the tangible condition to measure challenging behavior following presession conditions, 

and contrived access to the iPad®, these are all areas for future research as well as the 

identification of other parameters to end presession access. 
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APPENDIX A 
 

Paired Stimulus Preference Assessment Data Collection Form 
 
 

Participant:       Date:       
 
Circle Item Selection for Each Trial 

Trial Number Item on Left Item on Right 
1 a b 
2 b c 
3 c d 
4 d e 
5 e a 
6 b d 
7 c a 
8 e b 
9 d a 
10 e c 
11 b a 
12 c b 
13 d c 
14 e d 
15 a e 
16 d b 
17 a c 
18 b e 
19 a d 
20 c e 

 
Selection Summary: 

a selected:     /8*100=   % of opportunities     

b selected:     /8*100=   % of opportunities    

c selected:     /8*100=   % of opportunities    

d selected:     /8*100=   % of opportunities    

e selected:     /8*100=   % of opportunities    

 115 



APPENDIX B 
 

Functional Analysis Data Collection Form 
 
 

 
Participant:     Date & Time: 

 
 

Primary Coder:     Pre-Session #:   

 
Secondary Coder:     Condition:   

      
   

Minutes 
  

 
1 2 3 4 5 

10 Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

20 Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

30 Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

40 Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

50 Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

60 Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

Directions:  Circle challenging behavior if the target behavior occurred during the interval. 
Challenging Behavior:  Operational definition for each participant. 
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APPENDIX C 
 

Item Rejection Data Collection Form 
 
 

 
Participant:     Date & Time: 

 
 

Primary Coder:     Pre-Session #:   

 
Secondary Coder:     Condition:   

      
   

Minutes 
  

 
1 2 3 4 5 

10 Item Rejection Item Rejection Item Rejection Item Rejection Item Rejection 

20 Item Rejection Item Rejection Item Rejection Item Rejection Item Rejection 

30 Item Rejection Item Rejection Item Rejection Item Rejection Item Rejection 

40 Item Rejection Item Rejection Item Rejection Item Rejection Item Rejection 

50 Item Rejection Item Rejection Item Rejection Item Rejection Item Rejection 

60 Item Rejection Item Rejection Item Rejection Item Rejection Item Rejection 

Directions:  Circle item rejection if the target behavior occurred during the interval. 
Item Rejection Behavior:  Operational definition for each participant. 
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APPENDIX D 
 

Latencies to Satiation Data Collection Form 

 
Participant:       Date:       
 
Primary Coder:      Session:      
 
Secondary Coder:      Condition:      
 
 
Presession Condition – One Rejection Behavior: 
 
Latency to first rejection behavior:           
 
 
Presession Condition – Three Rejection Behaviors: 
 
Latency to first rejection behavior:           
 
Latency to second rejection behavior:          
 
Latency to third rejection behavior:           
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APPENDIX E 
 

Presession and Tangible Condition Data Collection Form 
 
 

 
Participant:     Date & Time: 

 
 

Primary Coder:     Presession:   

 
Secondary Coder:     Condition:   

   
Minutes 

  
 

1 2 3 4 5 

10 Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

20 Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

30 Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

40 Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

50 Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

60 Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

Challenging 
Behavior 

Directions:  Circle challenging behavior if the target behavior occurred during the interval. 
Challenging Behavior:  Operational definition for each participant. 
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APPENDIX F 
 

Treatment Fidelity Checklist 
 
 

Participant:       Date:       
Primary Coder:      Session:      
 
Place a check mark next to each item to indicate the therapist implemented the procedure. 
 
Procedures for Item Rejection Analysis for a High Preference Item 
___ 1.  The participant is given access to the highly preferred item and told “You can    

     play with this”.   
___ 2.  When the defined rejection behavior occurs the participant is given the item  

     and told  “Don’t forget, you can play with this.”  
___ 3.  At the conclusion of 10 min the session is ended. 
 
Procedures for Item Rejection Analysis for a Low Preference Item 
___ 1.  The participant is given access to a low preferred item and told “You can    

     play with this”.   
___ 2.  When the defined rejection behavior occurs the participant is given the item  

     and told  “Don’t forget, you can play with this.”  
___ 3.  At the conclusion of 10 min the session is ended. 
 
 
 
Procedures for One Rejection Behavior Presession Condition 
___ 1.  The child is presented with the preferred item and given the instruction “Play   

     with the toy.” 
___ 2.  When the child exhibits the defined rejection behavior for the first time the toy  

     is removed from access. 
___ 3.  The tangible session begins immediately. 

 
Procedures for Three Rejection Behaviors Presession Condition 
___ 1.  The child is presented with the preferred item and given the instruction “Play   

     with the toy.” 
___ 2.  When the child exhibits the defined rejection behavior for the first time the toy  

     is re-presented and the child is given the instruction “Play with the toy.” 
___ 3.  When the child exhibits the defined rejection behavior for the second time the  

      toy is re-presented and the child is given the instruction “Play with the toy.” 
___ 4.  When the child exhibits the defined rejection behavior for the third time the  

      toy is removed from access. 
___ 5.  The tangible session begins immediately.
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Procedures for Tangible Condition 
___ 1.  The child is given the high preference item for 10 s. 
___ 2.  The high preference item is removed from the child and no attention is given. 
___ 3.  The participant is only given the preferred item for 10 s upon engaging in   

     challenging behavior.
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APPENDIX G 
 

Social Validity Survey 
 

 
Please indicate the extent to which you agree or disagree with the following statements 
by circling a number that most closely reflects your opinion regarding the use of 
behavioral indicators of satiation. 
 

 
Disagree 
Strongly 

 
Disagree 

Somewhat 

 
 

Disagree 

 
 

Agree 

 
Agree 

Somewhat 

 
Agree 

Strongly 
1 2 3 4 5 6 

 
 
1.  The target behavior is of sufficient concern to warrant the use of behavioral indicators    
     of satiation. 
 

1 2 3 4 5 6 
 

 
2.  Each component (i.e., preference assessment, functional behavior assessment, item  
     rejection analysis, and presession and tangible condition) of this intervention were all  
     essential to producing effective results. 
 

1 2 3 4 5 6 
 
 
3.  I am able to replicate the steps involved in this intervention. 
 

1 2 3 4 5 6 
 
 
4.  I have the necessary materials and resources to implement this intervention with   
     fidelity. 
 

1 2 3 4 5 6 
 
 
5.  The time required to implement this intervention is reasonable.  
 

1 2 3 4 5 6 
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APPENDIX H 
 

Spectrum of Reinforcer Value Example 
 

 

 
Figure A.1. Suspected reinforcer value after Restricted Access condition. 

 
 

 
Figure A.2.  Suspected reinforcer value after One Item Rejection Behavior condition. 
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Figure A.3.  Suspected reinforcer value after Three Item Rejection Behaviors condition. 
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