
 

 

 

 

ABSTRACT 

Evaluation of Resurgence after Functional Communication Training of Two 
Communication Responses 

 
Tamara L. Zoch, M.A.  

Mentor: Tonya N. Davis, Ph.D. 

 
The current study examined the effects of multiple evaluations of resurgence of 

challenging behavior. A functional analysis identified the function of participants’ 

challenging behavior. Participants were taught two alternative communication behaviors 

that served the same function as the challenging behavior. After the participants were 

taught the first communication behavior, a test for resurgence was implemented, in which 

reinforcement was withdrawn for using the alternative communication device. Then, a 

second alternative communication was taught to the participant and reinforced. Next, 

reinforcement was available for both alternative communication devices. In the final test 

for resurgence, neither alternative communication behavior was reinforced. This study 

used an A-B-C-D-B'-C design to evaluate participant responses.  
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CHAPTER ONE 

Introduction 

 
Research has shown that challenging behavior occurs at a rate of 10 - 15% among 

those with developmental disabilities (Emerson et al., 2001a; McTiernan, Leader, Healy 

& Mannion, 2011). Individuals with autism spectrum disorder (ASD) are at an even 

greater risk for developing challenging behaviors (Holden & Gitlesen, 2006; McTiernan, 

Leader, Healy & Mannion, 2011). Challenging behavior can take many forms such as 

aggression, stereotypy, self-injurious behavior (SIB), as well as a range of destructive or 

disruptive behaviors (McTiernan, Leader, Healy & Mannion, 2011). 

Challenging behaviors negatively impact many aspects of an individual’s life. SIB 

can cause physical injuries including infection, damage to vision or hearing, neurological 

damage, and, in extreme cases, death (Emerson et al., 2001b). Furthermore, when 

individuals display severe challenging behaviors, caretakers may also be at risk for 

injuries. As a whole, these behaviors pose a significant problem to individuals. If 

challenging behaviors persist, individuals are left vulnerable to exclusion and may be 

stunted in the realm of learning and development (Holden & Gitlesen, 2006). Social 

ramifications may be equally troubling. Many challenging behaviors are not socially 

acceptable and can cause social exclusion. Further consequences of SIB may include 

institutionalization and even neglect and abuse (Emerson, 2001a). 

Research indicates that those with challenging behavior often display deficits in 

communication and social skills (Holden & Gitleson, 2006; McTiernan, Leader, Healy & 

Mannion, 2011).  In fact, much research has found an inverse relationship between 
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communication ability and presence of challenging behavior (Bott, Farmer & Rhode, 

1997; Chung, Jenner, Chamberlain & Corbett, 1995; Sigafoos, 2000). In other words, it is 

widely believed that challenging behavior often serves as a form of communication for 

individuals with disabilities (Carr et al., 1994).  Therefore, a long-term solution to 

challenging behavior is to replace it with socially acceptable, functionally equivalent 

behavior, such as communication (Carr & Durand, 1985; Goldiamond, 1974).  

Applied behavior analysis (ABA) methodically applies the principles of behavior 

in order to improve socially important behavior. In their seminal work, Baer, Wolf, and 

Risley (1968) discuss the seven dimensions of ABA. In addition to addressing socially 

important problems, interventions must be effective, focus exclusively with measurable 

behavior, and demonstrate that the implemented procedures caused the effect. 

Interventions must adhere to the principles of behavior and should be described in such a 

way that anyone with training and resources could implement them. Finally, the results 

should be generalizable, that is, the results will occur in new environments and continue 

over time.  Though used in a variety of areas, it is widely recognized as an empirical 

approach for treating children with autism spectrum disorder (Cohen, Amerine-Dickens, 

& Smith, 2006; Lovaas, 1987; Sallows & Graupner, 2005). 

In the assessment and treatment of challenging behavior, the target behavior can 

be described along two domains: topography and function. Topography is defined as the 

physical form of the behavior; that is, what the behavior looks like (Cooper, Heron & 

Heward, 2007). For example, self-injury, such as head-banging, describes what behavior 

is occurring.  
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Function defines behaviors by the effect they have on the environment (Cooper et 

al., 2007). For example, a child may display self-injurious behavior in order to escape 

non-preferred tasks, such as chores around the house.  The topography and function of 

behavior are independent.   For example, one child may use the behaviors of head-

banging, screaming, and kicking another person to gain attention, but these attention-

seeking behaviors vary widely in their topography. Another child; however, may head-

bang in order to escape non-preferred tasks, scream to get attention, and kick to gain 

access to preferred toys.   

Diverse groups of behaviors, such as the ones in this example, serving the same 

function but differing in their topography form a response class (Cooper et al., 2007). 

Though they may appear to be topographically different, they all provide access to the 

same consequence.  An ABA approach to understanding and treating problem behavior is 

to analyze the behavior by the function that it serves, not the topography, or what the 

behavior looks like. 

A key component in understanding and changing behavior is reinforcement, 

which is defined as a consequence occurring following a behavior that increases the 

future frequency of the behavior in comparable settings (Cooper et al., 2007).  

Essentially, identifying the function of a challenging behavior is simply identifying the 

reinforcement that consistently and contingently occurs after the display of problem 

behavior and is; therefore, maintaining that behavior. 

Research has identified several classes of reinforcers that maintain behaviors.  

These include: (a) escaping from demands, (b) gaining attention, (c) gaining access to 

tangibles, and (d) automatic reinforcement (Hanley, Iwata, & McCord, 2003). An 
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example of a behavior whose function is to escape from demand is a child who tantrums 

when asked to clean his toys and continues to tantrum until his parent removes the 

request to clean his toys.  An example of a behavior whose function is to gain access to 

attention is a child who screams when his parent walks out of the room, but then returns 

upon the child’s scream (i.e., provides attention).  An example of tangibly-maintained 

behavior is a child who will cry when a favorite toy is taken away so that it is quickly 

returned to his possession.  Behaviors may also be maintained by automatic 

reinforcement, meaning that the behavior itself provides reinforcement.  Often it is 

assumed that the behavior itself provides some form of sensory stimulation that serves as 

reinforcement. An example of an automatically-maintained behavior is a child who rocks 

his body back in forth in the absence of social consequences for doing so.   

Extinction occurs when reinforcement is no longer received for a previously 

reinforced behavior (Cooper et al., 2007). When a behavior is no longer reinforced, it 

drops to pre-reinforcement levels or even ceases altogether. Extinction is a highly 

effective behavior change intervention (Iwata, Pace, Cowdery & Miltenberger, 1994; 

Janney, Umbreit, Ferro, Liaupsin & Lane, 2012).  

Take for example a child who screams to gain his mother’s attention.  The 

behavior of screaming is said to be reinforced by access to attention.  In order to 

implement extinction, contingent upon the child’s scream, the mother would ignore the 

scream; in fact, she may actively ignore the scream by walking out of the room.  After 

several instances in which the child screams and the mother no longer attends, the 

screaming behavior will eventually fade away due to lack of reinforcement.  In other 

words, the behavior no longer gained access to attention. 
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 Another example might be a child who kicks his teacher to gain access to a 

tangible item, such as an iPad®. The behavior of kicking would be reinforced each time 

the child gains access to the iPad® after he kicks. Extinction would be implemented by 

the teacher withholding the iPad® whenever she was kicked. After several occasions in 

which the child kicks the teacher and the teacher no longer reinforces him with the 

iPad®, the behavior will decline to pre-reinforcement levels, or even stop entirely. That 

is, the behavior no longer gains access to tangibles. 

Bui, Moore and Anderson (2013) used an extinction procedure on a child who 

would use disruptive behavior, such as pushing and crying, to escape from eating food. In 

their study, they no longer allowed the child to avoid eating food when she engaged in 

problem behavior, and kept the spoon in front of the child’s face until she accepted the 

food into her mouth. This was highly effective and dramatically increased food 

consumption for the child. 

Though extinction can be an effective discrete treatment, it is often used in 

combination with other interventions. When used in conjunction with other procedures, 

the effectiveness of extinction is often augmented. As a rule, children should not 

experience a reduction in the number of positive consequences that they receive during 

extinction (Cooper et al., 2007). This means that it is necessary to teach the participant an 

alternative way to gain access to what they need. For example, when the child who 

screams to gain attention from his mother no longer receives reinforcement for his 

screaming (extinction), he still needs a socially appropriate way to gain his mother’s 

attention. Functional communication training (FCT) is a method that works well in 

conjunction with extinction. This intervention first assesses what class of reinforcer 
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maintains the behavior (i.e. attention, escape, access to tangibles, or automatic 

reinforcement). Then, a communication method is chosen to provide the same 

consequences as the problem behavior (Durand & Merges, 2001). For example, the child 

who screams to gain his mother’s attention may be taught to push a button that emits the 

word, “Mom” when he wants attention, rather than screaming. Thus, the child would use 

a socially appropriate way to gain his mother’s attention. 

Resurgence is a phenomenon that occurs with a response class of at least two 

topographies of behaviors that serve the same function.  In order to evaluate resurgence, 

three conditions must take place.  First, Behavior A of the response class is reinforced.  

Second, Behavior A is put on extinction while Behavior B is reinforced.  Finally, 

Behavior A and B are both put on extinction.  Resurgence is the phenomenon that occurs 

if Behavior A is exhibited again at levels higher than those seen in the second phase 

(Lieving, Hagopian, Long & O’Connor, 2004; Volkert, Lerman, Call & Trosclair-

Lasserre, 2009; Wacker et al., 2013). Take, for example, the scenario of the child who 

screams to gain attention. Pre-intervention the child is reinforced by his mother’s 

attention each time he screams (Behavior A). During intervention, the child would be 

taught to press a button that emits the word, “Mom” to gain access to his mother’s 

attention. Each time he presses the button (Behavior B), he will be reinforced by his 

mother’s attention and screaming will be put on extinction. If, after the intervention, the 

mother becomes distracted and no longer reinforces the child with attention when he 

presses the button, the behavior of screaming (Behavior A) may resurge. 

Instances of resurgence may occur following functional communication training 

(FCT).  This technique is commonly used to introduce an alternative communication 
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behavior that serves the same function as the challenging behavior. For example, a child 

utilizing aggressive behaviors as a means to escape a task might be taught to say the 

phrase, “I need a break”, therefore gaining access to reinforcement (i.e. work break) in a 

socially appropriate manner. However, if the new alternative behavior (“I need a break”) 

is no longer reinforced, the challenging behavior (aggression) may resurge. 

The replacement of challenging behaviors with socially-accepted, functionally-

equivalent behaviors, such as FCT, is widely accepted as a gold star treatment.  However, 

the real challenge is presented once that child utilizes the newly acquired communication 

behavior outside of the training environment.  While in the treatment environment, the 

therapist may respond to every appropriate communicative attempt the child makes; this 

simply will not be true in the natural environment.  For example, the child who is taught 

to request his mother’s attention, rather than scream, will soon be placed back into the 

natural environment in which his mother simply cannot attend to his every request for 

attention.  Therefore, it is vital that we gain a better understanding of what will happen in 

situations like this, in which a newly acquired behavior is placed on extinction, either 

inadvertently or advertently.  Will the problem behavior rise again (i.e. resurge)?  

Understanding the principles behind resurgence is crucial to tailoring effective and 

lasting interventions for children with autism spectrum disorders (ASD).  Perhaps a 

greater understanding of the phenomenon of resurgence will assist in the development of 

instructional procedures to limit the possibility of problem behavior resurgence, or at the 

very least mitigate its negative effects.  It is imperative that this topic be studied in 

greater detail so that communication interventions for children with ASD will continue to 

be perfected.  
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CHAPTER TWO 

Review of Literature 

 
This review analyzed studies that examined the occurrence of resurgence. The 

results of the studies were summarized using the following categories: (a) participant 

characteristics, (b) experimental design, (c) behavior, (d) schedule of reinforcement and 

(e) results.  

 
Search Procedures 

A systematic electronic database search was conducted in Educational Resources 

Information Clearinghouse (ERIC), Education Research Complete, PsycINFO, and 

PsycArticles. On all databases, the term resurgence, utilizing truncation, was inserted into 

the keyword field.  The search was limited to English language journals.  The abstracts of 

resulting articles were reviewed to determine if studies met inclusion criteria. In order to 

identify other articles that might meet inclusion criteria, an ancestry search was 

conducted on all included. Lastly, hand searches covering 2012 through 2013 were 

completed for The Psychological Record and the Journal of Applied Behavior Analysis, 

the two journals that published the originally included articles. 

 
Inclusion and Exclusion Criteria 

To be included in this review, studies had to adhere to four criteria. First, the 

study had to contain human participants diagnosed with an intellectual or developmental 

disability. Second, the participants of the study had to exhibit problem behavior. Third, 

the study had to measure resurgence, that is, the reappearance of a formerly reinforced 
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behavior when a subsequent behavior undergoes extinction, as at least a dependent 

variable. Last, the authors of the study had to use the term resurgence in order to be 

considered for this review. 

 
Data Extraction 

Each study was assessed using the aforementioned inclusion criteria and data 

were obtained using (a) participant characteristics, (b) experimental design, (c) behavior, 

(d) schedule of reinforcement and (e) results. The data extracted to evaluate participant 

characteristics included gender, age, disability, and communication skills. Behavior of 

participants was summarized among the following features, topography of problem 

behavior, function of problem behavior, and topography of alternative behavior. In 

regards to results, studies were coded as “occurred” if resurgence occurred across all 

participants and all behaviors, “did not occur” if resurgence did not occur across all 

participants and behaviors, and “mixed results” if resurgence occurred with only some 

participants 

 
Results 

Three studies were identified for this review (Lieving et al., 2004; Volkert et al., 

2009; Wacker et al., 2013).  Table one summarizes these studies regarding participant 

characteristics, challenging behavior, alternative behavior, schedule of reinforcement, and 

outcomes. 
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Participants 

Within the three studies included, there were ten participants with a total of seven 

males (70%) and three females (30%).  Participants’ ages ranged from one to ten years. 

Five participants had an unknown autism spectrum disorder, one was diagnosed with 

Pervasive Developmental Disorder-Not Otherwise Specified (PDD-NOS), two had 

intellectual disabilities, one had autism, and one had mood disorder, oppositional defiant 

disorder (ODD), and attention deficit hyperactivity disorder (ADHD). 

All participants (100%) exhibited aggression as at least one topography of 

problem behavior. Aggression included actions such as hitting, kicking, pushing, head 

butting, biting, scratching, choking, pinching and hair pulling. Another 60% of 

participants engaged in self-injurious behavior, which includes head banging, scratching 

self, self-biting. Property destruction, which included conduct such as throwing, kicking, 

and pushing objects, was displayed by 30% of participants. The remaining behaviors 

were categorized as dangerous acts and inappropriate language and were exhibited by no 

more than three participants per behavior.  

Functional analyses were conducted in all studies included. Each study 

implemented a functional analysis with attention, demand, no-interaction (i.e., ignore), 

and toy play conditions. Challenging behavior maintained by escape from a demand was 

demonstrated by 70% of participants, challenging behavior maintained by access to 

tangibles was displayed by 30% of participants, and challenging behavior maintained by 

attention was displayed by 10% of participants. Volkert et al. (2009) reported a single 

participant whose results were inconclusive. The authors instead utilized caregiver 

reports to conclude that the child’s behavior was maintained by escape. 



11 
 

Alternative Behaviors 

Two of the three studies used functional communication training (FCT) in 

response to an array of challenging behaviors. This method introduces an alternative 

behavior that serves the same function as the challenging behavior, but is socially 

appropriate.  For example, a child engaging in kicking to maintain access to a preferred 

tangible item would be taught an alternative behavior of verbally requesting the item 

(Carr & Durand, 1985).  

Participants in Volkert et al. (2009) had behaviors such as self-injurious behavior 

(SIB), disruption, and aggression. The authors used a FCT intervention in which 

alternative behaviors depended on the need of the student. For those who were nonverbal, 

sign language or presenting a card replaced inappropriate behavior. Verbal children were 

taught a vocal request. Initially, the schedule of reinforcement used by the authors was a 

fixed-ratio (FR) 1 schedule (i.e. providing reinforcement after each appropriate response). 

This, however, was abruptly increased from FR 1 to FR 12 to duplicate the procedures 

used by a previous study. A FR schedule was chosen because it is most often used in 

clinical settings. 

The three participants studied by Wacker et al. (2013) all engaged in SIB, 

aggression, and property destruction. Using FCT, all three were given an augmentative 

communication device to aid in their alternative behavior. This device displayed a card 

that said, “play” with a picture of a child playing with toys. When the card was pressed, 

the device would emit the words, “play, please”. When the child provided the correct 

response, he or she was reinforced on a FR 1 schedule. 
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Other Procedures 

Participants studied in Lieving et al. (2004) displayed aggression, SIB, disruption, 

dangerous acts, and inappropriate language. Experimenters did not introduce an 

alternative behavior. Instead they used a two-part procedure: a reinforcer assessment and 

an extinction analysis.  

It was concluded that both participants’ behavior was maintained by access to 

tangibles. During the reinforcer assessment, the preferred item was returned for 30 

seconds, dependent on the onset of challenging behavior for a FR 1 schedule. In the 

extinction analysis condition, a single challenging behavior was put on extinction (for 

example, disruption). Then, two challenging behaviors were put on extinction (i.e. both 

disruption and aggression) to measure if the first challenging behavior (disruption) 

resurged. 

 
Outcomes 

In all of the studies, resurgence was exhibited. One study, however, had mixed 

results. Volkert et al. (2009) had four participants, one of whom did not exhibit 

resurgence. The authors note that he was substantially higher functioning than the other 

participants and that his “more advanced verbal skills may have led to rule-governed 

behavior during the treatment evaluation, making his behavior more sensitive to changes 

in contingencies” (p.157).  
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Discussion 

This database search has yielded three studies, all published since 2004. Two of 

the studies used FCT to teach an alternative communication response, while the third put 

one challenging behavior, then another, on extinction. Results of all three studies showed 

resurgence in the majority of their participants. 

With humans, there is little research on resurgence. In fact, a database search 

produced a total of six studies (three of which were eliminated due to their participant 

characteristics). With only three studies done with participants who have intellectual or 

developmental disabilities, it is vital for our understanding of this phenomenon that more 

research be done. Furthermore, the database search yielded no studies that utilized multi-

modal communication. Within each study, a specific communication device was chosen 

for each participant (i.e. sign language, card system, or switch) to replace challenging 

behavior.  After acquiring this skill, the communication behavior was put on extinction to 

determine if challenging behavior would resurge.  However, to date, no study has 

evaluated resurgence of challenging behavior is replaced with two modes of 

communication (i.e., sign language and a microswitch).   

Resurgence of challenging behavior is highly problematic, as the negative impacts 

of challenging behavior have been previously discussed.  Moreover, teaching 

communication skills to individuals with intellectual and developmental disabilities takes 

a great deal of time, and often monetary, investment.  Therefore, resurgence of 

challenging behavior during communication breakdowns can be particularly devastating.  

At this point, it is unknown if teaching a second communication alternative (i.e., 3rd 

behavior into the response class) will mitigate the resurgence phenomenon.  If this is the 
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case, this procedure may offer a helpful solution to practitioners. The current study taught 

two alternative communications, rather than a singular communication to determine if 

multiple communication methods are less resistant to extinction.  The purpose of this 

study was to identify procedures that reduce the likelihood of challenging behavior 

resurgence. 
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CHAPTER THREE 

Method 

 
Participants 

Two children were recruited from the Clinic for Assessment, Research, and 

Education housed within the Baylor University Center for Developmental Disabilities 

(previously known as the Baylor Autism Resource Center), a university-based clinic, and 

Focus Behavioral Associates, a private ABA therapy provider.  

Taylor is a 12-year-old male diagnosed with autism.  He uses one-word utterances 

and short phrases to communicate.  Taylor’s mother reported that aggressive behavior 

occurs in order to gain access to preferred items.  For the purposes of this study, we 

defined challenging behavior as (a) screaming, any vocalization above speaking level; (b) 

hitting and kicking, forceful contact with self, others, and objects; and (c) biting, placing 

teeth on another person, himself, or object.   

Alex is a 10-year-old male diagnosed with autism.  He relies on single words to 

communicate, but will use short phrases if prompted.  His mother reports that he 

generally uses challenging behavior to gain access to preferred items, but will 

occasionally engage in challenging behavior to escape non-preferred tasks (especially 

handwriting).  For the study, problem behavior was defined as (a) scratching, forceful 

contact of fingernails on self or others; (b) head banging, forceful contact of head against 

any surface; (c) pulling down his pants, putting hands down his pants; and (d) grabbing, 

using hands to pull at objects or people.  Neither child had a history of using an 
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alternative communication device.  In order for these participants to participate in the 

study, parents or guardians were required to sign informed consent. 

 
Setting 

Sessions were conducted at each participant’s primary source for behavioral 

therapy.  Taylor’s sessions were conducted at the Clinic for Assessment, Research, and 

Education directly following his therapy sessions.  Alex’s sessions directly followed his 

therapy sessions at Focus Behavioral Associates.  

 
Materials 

An iPad® was used as a speech generating device (SGD) and was used for 

functional communication training.  The only condition for which it was not available 

was when the second communication device was taught (i.e. FCT with Communication 

Card + Extinction).  The SGD utilized the So Much 2 Say application, which had the 

ability to be individualized with icons representing item choices.  When the icon was 

touched, a pre-recorded spoken message (i.e. the item name) was emitted.  Guided access 

was enabled on the SGD so that the participants were unable to access any areas of the 

SGD except for the icon they were using to request. 

Similarly, a five-inch by four inch laminated communication card was available 

for all sessions and was used for FCT.  The card had a picture of an iPad®, which looked 

similar to the icon used by So Much 2 Say, as well as a typed label reading “iPad”.  

During all sessions, the card was taped to the table within reach of participants. 
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Measurement 

 
Data Collection 

During the functional analysis, a 10 second partial interval recording was used to 

document the occurrence of challenging behaviors per five-minute session. This 

recording system is ideal for recording behaviors without a discrete starting or stopping 

point because it can provide a close estimate of how often behaviors occur without 

having to document each occurrence (Kennedy, 2005).   

Data were similarly recorded during the baseline phase and during all portions of 

the evaluation of resurgence. In addition, these phases also documented the occurrence of 

communication attempts on the SGD and communication card.  These attempts were 

documented using the same partial interval recording. A video camera was used to record 

all sessions in all phases and data were taken using paper-and-pencil recording. See 

Appendix C for a sample data collection sheet. 

 
Interobserver Agreement.  In order to promote consistency of measurement, video 

recordings of participants were used to illustrate the operational definitions of the 

targeted behaviors. The observers practiced coding the video examples of participants 

until they reached 90% interobserver agreement across three sessions. Three advanced 

graduate students were trained on how to correctly use the partial interval recording 

system and calculated rely data on 33% of sessions (Kennedy, 2005). Mean IOA was 

calculated as 96% (range = 73% to 100%). 
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Procedures 

This study consisted of three phases, (a) a preference assessment, (b), a functional 

analysis, (c), and evaluation of resurgence. 

 
Parent Interview and Preference Assessment 

In the first phase of the study, a parent interview was conducted in order to 

identify problem behaviors and select high-preferred items for each participant. Taylor’s 

mom identified playing on the iPad® and drawing as his favorite activities. Alex’s 

favorite activity was also identified as playing on the iPad®. 

Following the interview, a paired choice preference assessment (Fisher et al., 

1992) was conducted to determine a rank order of toy and/or food preferences. This 

assessment requires that all chosen items in the preference assessment (for example: 

Goldfish®, an iPad®, Play-Doh®) be presented in pairs. In random order, each item is 

presented with each other item over the course of the assessment. Items are placed an 

equal distance away from the participant, and the child is prompted to choose one. 

Attempts to touch both objects are blocked, and if the participant does not choose an 

item, they are given both items in turn to sample for five seconds before the items are re-

presented as a pair to the child. Once the participant makes a selection, they are given the 

item for five seconds before they are presented with the next pairing.  For both 

participants, the iPad® was ranked as their highest-preferred item. 

 
Functional Analysis 

In the second phase of the study, the participants underwent a functional analysis. 

Four typical classroom scenarios (free play, contingent escape condition, contingent 
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attention condition, and contingent tangible condition) were presented to the client for 

five minutes each (Iwata et al., 1994; Schieltz et al., 2010).  

The free play condition served as the control condition, in that the participant had 

access to any or all conditions he found reinforcing. In this phase, the child had free 

access to preferred toys as identified in the parent interview and preference assessment 

(i.e. the iPad®). No demands were placed on the child, and the experimenter was within 

arm’s length to provide non-contingent attention. The participant was allowed to move 

around the room or engage in cooperative play with the experimenter (Iwata et al. 1994; 

Schieltz et al., 2010). 

During the contingent escape condition, the participant was given a task 

appropriate to his or her developmental level (i.e. a puzzle, lacing cards). The 

experimenter provided instructions and modeled how to complete the task every 30 

seconds (for example, the experimenter would say, “do the puzzle”, then show the child 

how to place the puzzle pieces together). Each time the child engaged in the identified 

challenging behavior, the experimenter removed the toy and ignored problem behavior. If 

the participant did not engage in challenging behavior or complete the work task, the 

experimenter continued to present the task in the same manner as before: providing 

specific instructions and modeling task completion. If the participant completed the task, 

the experimenter provided praise, then presented the next task (Schieltz et al., 2010). 

During the contingent attention condition, the child had access to preferred toys as 

identified by parent interview and preference assessment (i.e. the iPad®). The 

experimenter ignored the participant unless he or she engaged in challenging behavior. 
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For each instance in which the child engaged in challenging behavior, the experimenter 

gave attention in the form of reprimands and redirection (Schieltz et al., 2010). 

During the tangible condition, the experimenter began by removing the highly 

preferred item and substituted it with a less preferred object. The experimenter continued 

to provide attention that was non-contingent on challenging behavior. Each time the 

targeted challenging behavior occurred, the highly preferred item was returned to the 

participant for 20 seconds (Schieltz et al., 2010). 

 
Evaluation of Resurgence 

 
Baseline.  Baseline data were collected for all participants. Beginning with 

baseline, all sessions in all phases were conducted for five minutes each. During these 

sessions, both alternative methods of communication were within reach (i.e. the SGD and 

a communication card), but no programmed responses occurred through their use. When 

participants engaged in challenging behavior, their functional reinforcer (i.e. the iPad®) 

was briefly returned for 20 seconds.  These sessions were identical to those presented in 

the tangible condition of the functional analysis, with the exception that alternative 

communication methods were available.   

 
FCT with SGD + extinction.  Using the SGD with the So Much 2 Say application 

installed, participants were taught to request their functional reinforcer. With the item in 

view of the participant (but out of reach), the researcher began by asking, “What do you 

want?” and prompting the child to touch the picture using hand-over-hand guidance. A 

progressive time-delay procedure was implemented to teach the child to request their 

reinforcer independently (Cooper et al., 2007). This procedure began with a zero second 
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delay before the prompt.  The delay before the prompt systematically increased by three 

seconds; for each correct and independent request, the delay was increased by another 

three seconds. For each incorrect response, the experimenter returned to a zero second 

time delay. Each time the participant emitted the target response, whether prompted or 

unprompted, the item was returned for 20 seconds. This procedure was repeated until the 

participants emitted the target response independently during 85% of opportunities across 

two sessions.  

A communication card with a picture of the participant’s functional reinforcer 

(i.e. the iPad®) was within reach of the participant, although the participant did not 

receive any programmed consequences for requesting with the picture card. 

In conjunction with FCT, challenging behavior was placed on extinction (e.g. 

reinforcement was withheld when the participant displayed challenging behavior). 

Reinforcement was only gained through appropriately requesting for the item or activity 

through their alternative communication device.  

 
Extinction condition.  During the Extinction condition, both the SGD and 

communication card were within reach of the participant; however, both SGD and 

communication card requests were placed on extinction (i.e., access to preferred tangibles 

was not provided contingent upon appropriate requesting).  Challenging behavior was 

also placed on extinction (i.e., ignored). 

 
FCT with communication card + extinction.   This condition was similar to FCT 

with SGD + Extinction; however, in this condition a communication card was taught, 

rather than SGD, and challenging behavior was placed on extinction. The SGD was not 



22 
 

available during this condition in order to promote the participants learning the new 

communication system.  Using a communication card with the picture of their functional 

reinforcer, participants were taught to request the iPad®.  

 
All communication reinforced.  In this condition, participants had access to the 

SGD and the communication card. Each time the participant appropriately requested for 

his functional reinforcer on either alternative communication device, the iPad® was 

returned. During this condition, no reinforcement was given when the participants 

engaged in challenging behavior  

 
Extinction condition.  The final condition of the experiment followed the same 

procedures as the first extinction condition. In this condition, the communication iPad® 

and communication card were both in reach of the participants, but the researcher did not 

provide access to the iPad® through requests on either of their communication devices. 

Similarly, the experimenter did not provide any contingent response for challenging 

behavior.  

 
Treatment Fidelity 

Treatment fidelity was calculated by the same three graduate students to gauge the 

adherence to experimental protocol. The primary researcher trained the secondary 

observers in the procedures of the study.  Checklists for every phase of the experimental 

procedure was used to score (a) item placement, (b) time delay implementation, and (c) 

reinforcement. For each correct implementation of procedures, a tally was placed in the 

“correct” column. For procedures implemented incorrectly, a tally was placed in the 

“error” column. Treatment integrity was calculated by dividing the number of tallies in 
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the “correct” column by the total number of tallies (“correct” plus “error” tallies), then 

multiply the quotient by 100 for a percentage correct. Observers viewed randomly 

selected video recordings of 33% of sessions and calculated treatment fidelity as 100% 

(Cooper et al., 2007). 

 
Experimental Design 

This single-subject study used a modified ABAB design, specifically an A-B-C-

D-B'-C design. Within behavioral research, elements beyond the traditional A-B-A-B 

design allow the researcher to examine how multiple interventions influence behavior 

(Kennedy, 2005). This design began with Baseline (A), in which problem behavior was 

reinforced, but no programmed responses occurred if the request occurred using an 

alternative communication device. The next phase (B) introduced FCT with SGD + 

Extinction in which reinforcement was provided through requests on the SGD and the 

communication card. In phase C, Extinction, both communicative responses and 

challenging behaviors were placed on extinction.  Phase D represented the FCT with 

Communication Card + Extinction condition. In this phase, only requests through the 

communication card were reinforced. The next phase (B') was the All Communication 

Reinforced condition in which both alternative communications taught in the two 

previous interventions were reinforced, with no reinforcement given for challenging 

behavior. In the final Extinction (C), reinforcement was withdrawn for both alternative 

communication behaviors and challenging behavior in a final extinction condition. 

The studies that were introduced in the literature review selected a singular 

alternative communication device for each participant. The current study taught two 

different alternative communications to each participant (i.e. requesting with an SGD and 
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requesting with a communication card) to determine if (a) multiple communication 

methods are less resistant to extinction and (b) if challenging behavior is less likely to 

resurge. 

 

 

  



25 
 

 

CHAPTER FOUR 

Results 

 
Functional Analysis 

The results of the FA are displayed in Figures B.1. and B.2.  Taylor’s functional 

analysis consisted of all four phases (i.e. demand, play, tangible, attention).  Challenging 

behavior was steady and elevated during the tangible condition (mean = 45% of 

intervals); therefore, the results of Taylor’s functional analysis suggest that his 

challenging behavior is maintained by access to tangibles.  Alex’s FA consisted only of 

the tangible and play (i.e. control) condition, due to initial therapist interview suggesting 

the likelihood of a tangible function.  Play and tangible sessions were alternated until a 

pattern of responding was established.  Challenging behavior did not occur in any play 

sessions, but was elevated (mean = 21% of intervals) during the tangible condition, 

establishing access to tangibles as a function of his challenging behavior. 

 
Evaluation of Resurgence 

 
Baseline.  The results of the study are displayed in Figures B.3. through B.8.  

During baseline, Taylor’s challenging behavior remained stable, with challenging 

behavior occurring for a mean of 48% of intervals.  Requests on both augmentative and 

alternative communication (AAC) devices remained relatively low, though some 

responses were displayed.  Anecdotal reports note that this appeared to be a result of 

Taylor simply exploring the new devices (i.e. trying to exit the So Much 2 Say 

application and rhythmically rubbing his hand across the communication card). Requests 
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on the SGD occurred for a mean of 2% of intervals and requests on the communication 

card occurred for a mean of 10% of intervals. Alex’s challenging behavior was present 

for a mean of 27% of opportunities across baseline and his requests for the iPad® on both 

communication devices remained at 0% across all sessions. 

 
FCT with SGD + extinction.  During FCT, Taylor’s challenging behavior dropped 

dramatically to a mean of 3% across intervals.  Requests on the communication card 

remained low, at a mean of 2% of intervals.  However requests via the SGD increased 

immediately to a mean of 50% of opportunities.  Alex’s challenging behavior 

immediately began to decline over sessions, for a mean of 7% of intervals.  The first FCT 

session had elevated levels of challenging behavior (13% of intervals with challenging 

behavior), so FCT was continued for a fourth session, in which levels of challenging 

behavior declined to 0%.  Requests on the SGD increased to 34% of intervals and 

requests on the communication card remained at 0% across all sessions. 

 
Extinction condition.   For Taylor, challenging behavior surged to a mean of 88% 

of intervals across extinction sessions.  Use of the communication card dropped to 0% 

across sessions and while Taylor made singular requests at the beginning of two 

extinction sessions, the overall mean of requests on the SGD dropped to a mean of 2% of 

intervals.  Alex’s levels of challenging behavior increased dramatically to a mean of 52% 

of intervals.  Requests on the communication card remained low at a mean of 3% of 

intervals.  Interestingly, however, Alex’s requests on the SGD did not immediately drop.  

Rather, requests continued interspersed throughout sessions, for a mean of 41% of 

intervals. 
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FCT with communication card + extinction.   Taylor’s challenging behavior 

dropped to 0% levels for all sessions in this condition.  Requests on the SGD were also at 

0% of intervals for all sessions in this condition, though requests on the communication 

card rose dramatically to a mean of 54% of intervals.  Alex’s challenging behavior also 

dropped to a mean of 1% of intervals, as did his requests on the SGD, though his requests 

on the communication card rose to a mean of 47% of intervals. 

 
All communication reinforced.  Taylor’s levels of challenging behavior remained 

low in this condition, with challenging behavior occurring in a mean of 2% of intervals.  

He showed a strong preference for requesting on the SGD, with requests occurring in a 

mean of 49% of intervals, while requests on the communication card remained low at 

2%.  Alex exhibited low levels of challenging behavior and requests on the 

communication card, both occurring at a mean of 1% of intervals.  Similar to Taylor, he 

showed a marked preference for the SGD, with requests occurring in a mean of 49% of 

intervals. 

 
Extinction condition.   Taylor’s levels of challenging behavior immediately rose 

in the final extinction condition, for a mean of 91% of intervals.  He did not request at all 

using the communication card, and only used the communication SGD for a mean of 1% 

of intervals.  Alex’s levels of challenging behavior showed a steady increase, with 

challenging behaviors occurring at a mean of 24% of intervals.  Alex did not use the 

communication card for any requests in this condition, though he continued to request at 

a low level (11% of intervals) using the SGD. 
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CHAPTER FIVE 

Discussion and Conclusions 

 
This study’s findings replicate other studies findings of extinction-induced 

resurgence, with challenging behavior occurring at higher levels than seen during FCT 

sessions in which replacement behaviors were reinforced and challenging behavior was 

put on extinction. Both participants showed resurgence of challenging behavior, with 

many data points far above rates seen when replacement behaviors are reinforced (i.e., 

phase B). However, to the knowledge of this author, this is the first study to date to test 

for resurgence on problem behavior after adding two alternative behaviors to a response 

class, rather than adding one additional response to the response class. 

Taylor, in particular, showed extremely high levels of challenging behavior in all 

extinction conditions, with a higher intensity of behavior than was seen in baseline.  In 

other words, resurgence occurred after the initial alternative response (i.e. speech 

generating device) was added to the response class and then placed on extinction, and 

then again when the third response was added to the response class (i.e. communication 

card), but then placed on extinction.  This resurgence of behavior is of interest, because it 

demonstrates that challenging behavior was quickly restored when appropriate behavior 

was not reinforced.  The addition of the second communicative response (and third 

response within the response class) did not appear to mediate the resurgence of 

challenging behavior. 

Interestingly, adding a second alternative communication device did appear to 

mediate the resurgence of challenging behavior for Alex.  Though his challenging 
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behaviors did resurge, rates of challenging behavior in the second extinction condition 

(i.e. mean of 24% of intervals) were lower than in the first extinction condition (i.e. mean 

of 52% of intervals) and even lower than baseline levels (mean of 27% of intervals). 

During the test for resurgence, participants showed different rates of responding 

on their alternative communication devices. Taylor requested no more than once during 

each test for resurgence session, immediately relying on challenging behavior to gain 

access to his needs, while Alex continued to intermittently request for the iPad® in 

between bouts of challenging behavior.  However, at this time it is unclear why the 

second communicative response mediated resurgence for Alex, but not for Taylor. 

Another interesting aspect of the mediated resurgence is that it was not related 

with the increased use of the communication card (i.e., the third behavior added to the 

response class) in that Alex only utilized the SGD not the communication card, during 

the final test for resurgence.  In other words, one may expect that resurgence of 

challenging behavior would be mediated if the participant scrolled through the responses 

in the response class, first displaying the first communicative response taught, then 

displaying the second communicative response taught, and finally displaying challenging 

behavior.  However, during the final test for resurgence, Alex only emitted two of the 

three behaviors of the response class and never utilized the second communicative 

response taught.  Therefore, the exact properties that influenced the mediated resurgence 

are unclear. 

An indirect finding of this study was identification of preference for 

communication methods.  During FCT with the communication card, both participants’ 

challenging behavior immediately dropped and all requests were made with the 



30 
 

communication card.  However, during the all communication reinforced condition, both 

participants showed a clear preference for requesting on the SGD, immediately returning 

to its use. This may be in part because both participants’ highly preferred items were also 

iPads®, which were utilized as an SGD with the So Much To Say application, and 

preferred its use to use of the communication card. 

Taylor’s levels of requests on the SGD and communication card remained similar 

in both tests for resurgence.  However, during the first test for resurgence, Alex continued 

to intermittently request, with mands with both alternative communication responses 

occurring in a mean of 45% of intervals.  In the second test for resurgence, Alex’s 

requests dropped even further to an average of requests during 11% of intervals, even 

though he had been trained on two alternative communication devices.  This result is 

actually counterintuitive to the mediation of resurgence displayed by Alex.  In other 

words, a plausible theory for the mediated resurgence would be that Alex utilized higher 

rates of communication during the final test for resurgence, but results indicate that 

communicative responses with the seemingly preferred mode (electronic communication 

device) were actually lower in the final test for resurgence than the initial test, in which 

problem behavior was higher relative to the second.  At this point, more research must be 

done to determine if teaching a second method of appropriate communication benefits 

participants.  While teaching a second method does not prevent resurgence, it did seem to 

mitigate the resurgence of problem behavior in Alex’s case.  More studies are needed to 

explore the possible advantages of using multi-modal communication.  

The results of this study support, to some degree, the benefits of teaching and 

reinforcing multiple responses in a response class.  In practice, practitioners are often 
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limited by time constraints; therefore, they may select to teach only one communicative 

response to meet a child’s need.  However, typically-developing children naturally 

develop multiple behaviors in a response class to meet a single need.  For example, a 

nonverbal child with autism may be taught to request a favorite movie only by pressing a 

button on a speech application uploaded to an iPad®.  However, a typically developing 

child has countless responses to request their favorite movie, including countless 

combinations of words to request the movie (e.g., “Let’s watch a movie!” “Can I watch a 

movie?” “Movie please.”) and nonverbal responses as well, such as bringing the 

preferred DVD to mom. 

Communication intervention for children with communication delays is time-

intensive and often requires explicit instructions for each communicative response that 

serves a different need.  Therefore, it is expected that practitioners may not feel that 

teaching multiple communicative responses in a response class is an effective use of time.  

However, the results of this study demonstrate that, at times, doing so may have an 

impact on challenging behavior.  In this study, resurgence of challenging behavior was 

mediated after a third behavior was added to the response class. 

 
Limitations 

There were a number of limitations to this study.  As mentioned above, both 

participants’ most highly preferred items were iPads®.  As iPads® were also used as 

speech generating devices, this may have impacted responding patterns.  Additionally, 

the order of conditions may have influenced participant responses.  As FCT with the 

SGD was the first method of communication introduced for both participants, Taylor and 

Alex may have shown a preference for the alternative communication they were taught 
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first.  Furthermore, both participants were verbal.  Though verbal participants were 

specifically chosen because they had no prior history using alternative communication 

devices, this may have influenced patterns of responding because they already had two 

behaviors in their response class (i.e. challenging behaviors and a simple verbal request).  

Finally, participants were of a different developmental level.  Each had been evaluated 

using the Childhood Autism Rating Scale (CARS).  Taylor’s score was 36, putting him in 

the range of mildly to moderately autistic, and Alex’s score was 45, putting him in the 

severely autistic range. 

 
Future Research 

There are still many unknowns about the phenomenon of resurgence, especially 

with populations with special needs. More research is needed to replicate findings of 

resurgence.  Specifically, future studies should examine if multi-modal communication 

mitigates the occurrence of resurgence as it did with Alex.  Challenging behavior 

negatively impacts the lives of individuals and their caretakers, so identifying factors that 

might aid intervention would be invaluable to this population.  A possible next step 

would be to replicate the design of this study with more participants to examine if 

resurgence is lessened by the use of two communication devices.  Furthermore, future 

research should explore how teaching two communication methods before exposing 

participants to extinction conditions impacts resurgence.  It is possible that participants 

may use communication devices differently if both communication devices are 

introduced at the same time and have a longer history of reinforcement.  Research in this 

area shows great promise in tailoring interventions to individuals that reduce challenging 

behavior. 
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APPENDIX A 

Table 

 
Table 1. 

Characteristics of studies reviewed 

 

Study Participants 
Function of 

Problem 
Behavior 

Alternative 
Behavior 

Resurgence 
Results 

Lieving et al. 
(2004) 

 

one male and one 
female participant, 

ages 6-10 years 
 

access to tangibles not used in study 
 
 

resurgence for 
both participants 

Volkert et al. 
(2013) 

 
 

four male 
participants and 

one female 
participant, ages 4-

10 years 
 

attention, escape, 
access to tangibles, 
and inconclusive 

communication 
card, sign 

language, and 
vocal request 

resurgence in 4 
participants, no 
resurgence in 1 

participant 
 
 

Wacker et al. 
(2013) 

 

one male and one 
female participant, 

ages 1-5 years 
 
 

escape 
 
 
 

BIGmack® 
microswitch 

recording device 
 
 

resurgence in all 3 
participants 
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APPENDIX B 

Graphs 

 

 

 
Figure B.1. Results of Taylor’s FA. 

 

 

 
Figure B.2. Results of Alex’s FA. 
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FIGURE B.3. Percentage of intervals with challenging behavior for Taylor.  SGD FCT 
represents FCT with SGD + Extinction, Card FCT represents FCT with Communication 
Card + Extinction, and Reinforce All represents All Communication Reinforced. 
 

 

 
Figure B.4. Percentage of intervals with requests on the SGD for Taylor. 
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Figure B.5. Percentage of intervals with requests on the communication card for Taylor. 

 

 

 
Figure B.6. Percentage of intervals with challenging behavior for Alex. 
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Figure B.7. Percentage of intervals with requests on the SGD for Alex. 

 

 

 
Figure B.8. Percentage of intervals with requests on the communication card for Alex. 
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APPENDIX C 

Data Sheet C.1. 

 
10 second partial interval recording for FA 

Participant: _____________________________  Date: __________________________ 

Primary Research: ________________________  Session #: ______________________ 

Secondary/Rely: _________________________  Condition: ______________________ 

 

 1 2 3 4 5 

10 PB PB PB PB PB 

20 PB PB PB PB PB 

30 PB PB PB PB PB 

40 PB PB PB PB PB 

50 PB PB PB PB PB 

60 PB PB PB PB PB 
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Data Sheet C.2.  

 
10 second partial interval recording for evaluation of resurgence 

Participant: _____________________________  Date: _________________________ 

Primary Research: _______________________  Session #: _____________________ 

Secondary/Rely: _________________________  Condition: ____________________ 

 

 1 2 3 4 5 6 7 8 9 10 

10 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

20 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

30 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

40 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

50 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

60 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 

iPad® 

Card 

PB 
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Data Sheet C.3.  

 
Treatment Fidelity Checklist: Baseline 

 

Session      Coder 
 
      Correct        Error 

 
A) Reinforcement 
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Data Sheet C.4.  

 
Treatment Fidelity Checklist: FCT with iPad® + Extinction 

 

Session      Coder 
 
      Correct        Error 

 
A) Item placement 

 

  

 
B) Time delay 

implementation 
 

  

 

C) Reinforcement 
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Data Sheet C.5.  

 
Treatment Fidelity Checklist: Extinction Condition 

 

Session      Coder 
 
      Correct        Error 

 
A) Item placement 

 

  

 

B) Reinforcement 
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Data Sheet C.6.  

 
Treatment Fidelity Checklist: FCT with Communication Card + Extinction 

 

Session      Coder 
 
      Correct        Error 

 
A) Item placement 

 

  

 
B) Time delay 

implementation 
 

  

 

C) Reinforcement 
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Data Sheet C.7. 

 
Treatment Fidelity Checklist: All Communication Reinforced 

 

Session      Coder 
 
      Correct        Error 

 
A) Item placement 

 

  

 

B) Reinforcement 
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