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Abstract 

A Study on Reducing Motor Stereotypy With Response Interruption and Redirection 

Using Functionally Matched and Unmatched Stimuli. Alana Fallucca, 2024: Applied 

Dissertation, Nova Southeastern University, Abraham S. Fischler College of Education 

and School of Criminal Justice. Keywords: stereotypy, response interruption, matched 

stimuli, autism 

 

This applied dissertation was designed to expand the scope of existing literature on the 

use of response interruption and redirection intervention with functionally matched and 

unmatched stimuli to reduce motor stereotypy in children with autism. While response 

interruption and redirection is an effective, evidence-based strategy for the reduction of 

vocal and motor stereotypy, it requires interruption of each instance of stereotypic 

behavior and implementation of an alternative behavior. This process can be laborious, 

implementation of which depends upon the frequency of stereotypy. To mitigate the 

intervention difficulties with response interruption and redirection implementation, a 

single-step functionally matched stimulus that is readily available in the individual 

repertoire could be implemented.  

 

The researcher recruited two children with autism who engaged in hand-flapping motor 

stereotypy. Relying on an alternating treatment design, the researcher evaluated the 

effectiveness of response interruption and redirection with functionally matched and 

unmatched stimuli on potential reduction of motor stereotypy of participants over a series 

of eight 5-min intervals that accounted for baseline and two intervention phases. The 

function and topography of the participant’s motor stereotypy were determined using a 

functional behavior assessment, and the sensory modality of the stereotypy was assessed 

using a sensory modality assessment. The function of motor stereotypy was found to be 

automatic for both participants and the sensory modality of the motor stereotypy for both 

participants was found to be tactile and visual stimulation.  

 

Data analysis revealed the effectiveness of response interruption and redirection 

intervention on the reduction of motor stereotypy for both participants. A significant 

reduction in motor stereotypy was witnessed with the use of response interruption and 

redirection with matched stimulus for one of the participants. There was no significant 

difference in the reduction of motor stereotypy with the use of response interruption and 

redirection with unmatched stimulus versus matched stimulus for another participant. The 

outcome of the study yielded inconclusive results as to response interruption and 

redirection with matched stimulus versus unmatched stimulus and warrant further 

research.   
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Chapter 1: Introduction 

 Motor stereotypy may have a negative impact on lives of individuals with autism 

by interfering with access to learning opportunities and engagement in activities of daily 

living (Gordon, 2006; Ledford et al., 2022). Persistent motor stereotypy can also lead to 

increased social stigmatization. Response interruption and redirection intervention has 

been successfully used as an evidence-based, minimally invasive approach to redirecting 

and replacing motor stereotypy with socially appropriate activities, thereby leading to 

reduced engagement in motor stereotypy and improved overall functionality for the 

individuals (Ledford et al., 2022; Martinez & Betz, 2013; Ryan et al., 2022). Response 

interruption and redirection requires interruption of each instance of stereotypic behavior 

followed by redirection. It also offers an alternative behavior replacement opportunity 

with the use of functionally matched and unmatched stimuli that are readily available in 

the individual repertoire (Davis et al., 2013; Favell et al., 1982; Rapp, 2006; Piazza et al., 

2000).   

Statement of the Problem 

Autism spectrum disorder (ASD) is a neurodevelopmental disorder that affects 

approximately 1% of the global population (American Psychiatric Association [APA], 

2013, p. 50). The Centers for Disease Control and Prevention ([CDC], 2023) estimated 

that one in 36 children are diagnosed with ASD in the U.S. The diagnostic criteria for 

autism include persistent deficits in communication, social interactions, and restricted 

repetitive patterns of behavior and interests (APA, 2013). The symptomology of autism 

varies across individuals and the severity of its symptoms are determined by how 

significantly they interfere with the individual’s functioning. Restricted repetitive patterns 
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of behavior can include stereotyped or repetitive motor movements which can present as 

rocking, flapping, spinning, or repetitive vocal sounds (Heather et al., 2019; Rapp, 2006). 

High levels of stereotypy can interfere with an individual’s access to learning 

opportunities and can lead to social ostracization (Gordon, 2006; Ledford et al., 2022). 

Response interruption and redirection is an effective, evidence-based strategy for the 

reduction of vocal and motor stereotypy (Ledford et al., 2022; Martinez & Betz, 2013; 

Ryan et al., 2022). Ledford et al. (2022) described response interruption and redirection 

as an evidence-based protocol for reducing stereotypic behaviors by physically or vocally 

blocking or interrupting the behavior and placing an imitative or other demand on the 

individual. Effective response interruption and redirection requires individualized 

involvement to interruption of each instance of stereotypic behavior that is followed by a 

chain of appropriate alternative behaviors (Ledford et al., 2022; Martinez & Betz, 2013; 

Ryan et al., 2022). This process can be laborious, implementation of which depends upon 

the frequency of stereotypy. Saini et al. (2015) and Detrich (1990) found response 

interruption and redirection to be effective but also noted that the implementation of 

procedures poses difficulties for nonprofessionals. Moreover, Lanovaz et al. (2013) 

recommended considering a replacement behavior because when stereotypy decreases in 

intervention conditions, socially desirable and undesirable behaviors appear in the 

individual repertoire during post-intervention. To mitigate various difficulties with 

response interruption and redirection implementation, a single-step functionally matched 

stimulus that is readily available in the individual repertoire could be used (Saini et al., 

2015). Response interruption and redirection can be used more effectively when it is 

simplified to a simple one-step direction.  
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It is important to note that stereotypy is often automatically maintained (Beavers 

et al., 2013; Davis et al., 2013; Piazza et al., 2000). Because automatically maintained 

behaviors produce a specific sensory stimulation that serves as reinforcement, they are 

difficult to treat (Piazza et al., 2000). One way to approach this problem is to find an 

alternative form of stimulation that matches the properties of the target stereotypy. 

Noncontingent matched stimulation has been used to reduce levels of automatically 

reinforced behaviors (Davis et al., 2013; Favell et al., 1982; Rapp, 2006; Piazza et al., 

2000). For example, Favell et al. (1982) demonstrated the use of toys in ways that 

appeared to provide similar sensory feedback as the self-injurious behavior. Piazza et al. 

(2000) also showed that stimuli matched to the sensory stimulation resulted in a further 

reduction of the automatically maintained behavior. 

Although the above studies have begun to demonstrate the potential effectiveness 

of stimuli match in the intervention procedures for automatically maintained behaviors 

such as stereotypy (Davis et al., 2013; Favell et al., 1982; Rapp, 2006; Piazza et al., 

2000), further research is warranted. A single-subject research study that mitigates the 

implementation constraints, includes response interruption and redirection for reducing 

motor stereotypy by replacing the target motor stereotypy with a single-step functionally 

matched or unmatched stimuli that are readily available in the individual repertoire, 

topographically similar, and prosocial in nature may improve the situation.  

The Research Problem 

Young children with ASD who engage in high-frequency self-stimulatory 

behavior lack an effective intervention that may promote prosocial behaviors, create 

learning opportunities, and improve quality of life (Ledford et al., 2022; 
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Shahabuddin, 2017; Schmidt et al., 2021; Tereshko et al., 2021). Tereshko et al. noted 

that motor stereotypy significantly affects an individual’s ability to acquire adaptive skills 

and develop relationships.  In the meta-analysis study that was conducted by Melo et al. 

(2019) and accounted for a rigorous review of 37 research studies, the authors’ findings 

revealed that an average of 52% of individuals with autism exhibit motor stereotypy that 

is likely to interfere with learning opportunities and social adaptation across 

environments and individuals. 

Methods to reduce the frequency of self-stimulatory behaviors by replacing 

stereotypy with functionally similar activities has been addressed by Rapp (2006) almost 

two decades ago. Rapp conducted a research study that looked at the effects of 

noncontingent matched stimulation and response blocking on stereotypic behavior of a 

young boy. Results of Rapp’s investigation demonstrated that stereotypy was low after 

noncontingent matched stimulation and high after response blocking. These results 

suggest that noncontingent matched stimulation might have provided an effect that was 

similar to the product of stereotypy. Relying on the Rapp’s research logic and findings, 

motor stereotypy, such as hand-flapping, could benefit from an intervention that accounts 

for noncontingent matched stimuli that are also socially appropriate and immediately 

available in the individual repertoire. Replacing flapping behavior with clapping may 

reduce the appearance of the socially maladaptive behavior and replace it with a socially 

acceptable alternative (Rapp, 2006; Davis et al., 2013; Piazza et al., 2000).  

Background and Justification 

Existing research has been conducted on methods to reduce the frequency of self-

stimulatory behaviors by interrupting stereotyped behaviors and replacing them with 
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functionally similar activities (Rapp, 2006; Davis et al., 2013; Piazza et al., 2000). For 

example, Rapp’s study results demonstrated that providing an individual with a 

functionally similar activity significantly reduced the occurrence of motor stereotypy 

following intervention. However, Rapp’s research did not include research on specifically 

reducing hand-flapping by replacing it with a socially appropriate, consistently available 

replacement, such as clapping. Replacing flapping behavior with clapping could reduce 

the appearance of the socially maladaptive behavior and replace it with a socially 

acceptable alternative (Ledford et al., 2022). There are no common barriers to the 

accessibility of clapping, and it can be a socially functional behavior under certain 

contexts.  

Heathers et al. (2019) found that a common presentation of restricted and 

repetitive motor movements occur as stereotyped motor movements. Gordon (2006) 

noted that stereotyped motor movements can present as a variety of socially inappropriate 

motor movements and if allowed to persist without intervention can become difficult to 

interrupt. Over time the stereotypic behavior can increase and lead to escalated frustration 

and aggressive behavior following attempts to interrupt the behavior. The reduction of 

stereotypic motor movements can increase the individuals access to learning 

opportunities, whereas its persistence can lead to escalated behaviors and a reduction of 

learning and social opportunities.  

Ryan et al. (2022) showed that response interruption and redirection was an 

effective method to reduce motor and vocal stereotypy. The authors analyzed data that 

were collected from the research studies that exclusively used response interruption and 

redirection in combination with other procedures. The researchers noted that response 
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interruption and redirection as well as other methods produced outcomes that were 

similar in their effectiveness in reducing stereotypy. Ledford et al.’s (2022) findings also 

support Ryan and colleagues’ observations in terms of short-term effects. However, 

Ledford and colleagues also noted that the reduced stereotypy did not maintain post-

treatment or generalized across settings. In addition, Ledford et al. expanded the 

definition of stereotypy by including any automatically reinforced repetitive behaviors.  

Pastrana et al. (2013) observed that motor stereotypy, such as hand-flapping, 

could be effectively reduced using a three-step response interruption and redirection. 

Pastrana and colleagues examined the immediate and subsequent effects of response 

interruption and redirection on targeted motor stereotypy and untargeted vocal stereotypy 

of two participants with autism. The authors used a three-component multiple-schedule 

research design to demonstrate an immediate reduction in motor stereotypy following the 

response interruption and redirection. This study also evaluated the effects of vocal 

stereotypy and whether intervening on one topography of stereotypy might affect the 

frequency of another topography. Results of the study revealed that vocal stereotypy was 

slightly less reduced during the interventions than the target motor stereotypy. 

In a study utilizing noncontingent matched stimulation and noncontingent 

unmatched stimulation, Davis et al. (2013) found that noncontingent matched stimulation 

had a depressing effect on self-injurious behavior. The subject presented with ear-digging 

which was determined to serve an automatic function following a functional analysis of 

the behavior. The researchers conducted two interventions, the first of which used 

noncontingent unmatched stimulation with access to a preferred item, a DVD player. The 

second intervention utilized noncontingent matched stimulation with acrylic balls. Post-
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intervention data showed the noncontingent matched stimulation was effective at 

reducing instances of self-injurious behavior that has an automatic function. The 

noncontingent nonmatched stimulation did not reduce the self-injurious behavior. Davis 

et al. (2013) found that matched stimuli that serves the same function is more effective at 

reducing automatically reinforced behavior in contrast with stimuli that is nonmatched 

but also serves an automatic function.  

In an alternating treatment design by Piazza et al. (2000), researchers aimed to 

determine whether functionally matched and unmatched stimuli reduce self-stimulatory 

behavior. The researchers used functional analyses to determine the function of climbing, 

jumping, saliva manipulation, and mouthing across three participants. All target 

behaviors were found to have an automatic function and alternative measures were 

developed for functionally matched and unmatched stimuli. Preference assessments were 

conducted across participants with the matched and unmatched stimuli to rate their level 

of engagement. During two 5-min interventions, the participants were given access to the 

matched and unmatched stimuli on a noncontingent reinforcement schedule. Results 

showed that all participants showed a greater reduction in self-stimulatory target 

behaviors when they engaged with functionally matched stimuli. This study effetely 

utilized functional analysis to assure that the self-stimulatory behaviors serve automatic 

function and also tested the impact of matched and unmatched stimuli on behavior 

reduction. The researchers controlled the modes of stimulation during each intervention 

by blocking mouthing when measuring tactile stimulation and vice versa. This helped 

isolate the mode of stimulation that was providing the most stimulation to the subject 

allowing for a more targeted intervention. This research contributes to the current study 
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by further focusing on the different sensory modalities that can present with self-

stimulatory behaviors.  

Deficiencies in the Evidence  

 Although there is existing research on the numerous effective ways to reduce 

stereotypy with the use of response interruption and redirection (Ledford et al., 2022; 

Ryan et al., 2022; Pastrana et al., 2013), selecting and implementing this intervention for 

automatically maintained behaviors such as hand-flapping may be difficult because 

automatically maintained behaviors produce a specific sensory stimulation that serves as 

reinforcement (Piazza et al., 2000). An alternative form of stimulation that matches the 

properties of the target stereotypy have been used to reduce levels of automatically 

reinforced behaviors (Davis et al., 2013; Favell et al., 1982; Rapp, 2006; Piazza et al., 

2000). The aforementioned studies demonstrated the use of noncontingent matched 

stimulation that appeared to provide similar sensory feedback for the target stereotypy 

behavior. Further research is warranted to further examine the implementation constraints 

of response interruption and redirection for reducing motor stereotypy by replacing the 

target motor stereotypy with a single-step functionally matched or unmatched stimuli that 

are readily available in the individual repertoire, topographically similar, and prosocial in 

nature.  

Audience 

 Young children with ASD who engage in high frequency motor stereotypy such 

as hand-flapping are primary beneficiary because the results of this study will potentially 

introduce the alternative and prosocial treatment options for stereotypy in this population. 

Behavior analysts, educators, researchers, and therapists may also benefit from the results 
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of this study. In addition, parents are informed of a new approach that can be used at 

home to help reduce their child’s motor stereotypy.  

Setting of the Study 

The research study was conducted in the home environment of the participants 

who were young children with ASD that engage in high frequency of motor stereotypy of 

hand flapping.   

Researcher’s Role  

The researcher is a board certified behavior analyst with 9 years of experience in 

the field of applied behavior analysis. In the role of a behavior analyst, the researcher 

identifies an individual’s present level of functioning, designs the interventions and 

treatment plans to meet the individual needs of clients, conducts ongoing supervision of 

direct service providers, as well as collects and analyzes data to determine the best 

practices. The researcher possesses direct knowledge and skills in working with young 

children with ASD who engage in motor stereotypy and a variety of other self-

stimulatory behaviors. 

Purpose of the Study 

The purpose of this single-subject research with the use of an alternating 

treatment design study is to replicate the findings of Rapp’s (2006) study on the 

effectiveness of reducing motor stereotypy using noncontingent matched stimulation 

minus the response blocking and assess a relative effectiveness of response interruption 

and redirection with matched and unmatched stimuli. Because the assessment of the 

mediums were successful, the researcher hypothesized that the alternatives may be used 

as the matched stimulation. Relying on Piazza et al. (2000) and Davis et al.’s (2013) 
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studies, the researcher conducted a preference assessment. The highly rated unmatched 

stimulus along with clapping as a functionally identified matched stimulus were used in 

the response interruption and redirection intervention.  
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Chapter 2: Literature Review 

 This chapter presents a synthesis of literature that has examined diagnostic 

characteristics and assessment strategies of autism as well as interventions relative to 

motor stereotypy. The researcher used the Education Resources Information Center 

database to search for the most recent and seminal research studies with an aim of 

uncovering the most effective motor stereotypy reduction strategies, noncontingent 

matched stimulation and response blocking.   

Autism Spectrum Disorder 

Autism spectrum disorder (ASD) is a neurodevelopmental disorder that is marked 

by distinct genetic underpinnings (Lin et al., 2021) and a widespread of brain alternations 

on a molecular level throughout the cerebral cortex (Garndal et al., 2022). According to 

the recent research by Garndal and colleagues, the brain changes are much more 

pervasive than previously identified and linked to social and emotional deficits. The latter 

has direct implication on behavioral challenges and difficulties acquiring new skills 

among individuals with ASD (CDC, 2022). The American Psychiatric Association 

([APA], 2013) defined autism as a disorder that is marked by difficulties in 

communication, social skills, and restricted, repetitive behaviors and interests. Specific 

levels of severity of autism impact the individual functioning across different 

environments. As such, ASD is a spectrum disorder. While there is a spectrum, which is 

unique to everyone with the ASD diagnosis, the levels of autism may range from Level 3, 

requiring very substantial support, to Level 1, requiring some support. Deficits in 

communication range from mild impairments in communication to a complete lack of 

verbal or functional communication abilities. Impairments in the social skills domain can 
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range from socially inappropriate behaviors to a lack of interest in interacting with others. 

Level 1 restricted and repetitive patterns of behaviors may include inflexibility in 

interests and difficulty switching focus, whereas Level 3 patterns may significantly affect 

daily activities and require very substantial support across various environments and 

developmental stages.  

Autism rates have been increasing steadily with the CDC (2023) reporting that 1 in 

36 eight-year-olds are now diagnosed with autism. This research shows a significant 

increase over the last decade with a 1 in 54 children in 2016 (Maenner et al., 2020). Risk 

factors that have been correlated with the presentation of autism vary with no one risk 

factor being a determinant to an autism diagnosis. The CDC (2022) reported the most 

prevalent autism risk factors among which are advanced parental age, a parent or sibling 

diagnosed with autism, medical complications during birth, and a genetic or 

chromosomal condition. The diagnostic features of autism can be recognized during early 

childhood with different presentations across individuals. 

In order to diagnose autism, a medical professional or trained clinician uses direct 

and indirect assessment and diagnostic tools (Crepeau-Hopsin et al., 2022; McDonnell et 

al., 2019; Sheldrick et al., 2019). Symptoms of ASD are often apparent as early as the 

first 2 years of life and can be effectively evaluated (Gwynette et al., 2019; Sheldrick et 

al., 2019). Some of the common diagnostic screening tools include the Autism Diagnostic 

Observation Screening (ADOS), the Autism Spectrum Rating Scale (ASRS), the 

Childhood Autism Rating Scale (CARS), the Gilliam Autism Rating Scale (GARS), 

genetic testing, and Magnetic Resonance Imaging (Gwynette et al., 2019; McDonnell et 

al., 2019; Sheldrick et al., 2019). For example, the ADOS is a gold standard among 
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various observation measures (Luyster et al., 2009). Its current edition, the ADOS-2, is a 

semi-structured, four-module assessment tool that is designed to evaluate 

communication, social interaction, play, imagination, stereotypy, and restricted interests 

(Gwynette et al., 2019). It incorporates an array of structured activities that are conducted 

in the interactive environment. The activities vary depending on the language level and 

chronological age of the participant. It takes 30 to 60 min to administer the ADOS-2. 

Akshoomoff et al. (2006) examined differences in ASD diagnostic practices and the use 

of ADOS among school and clinical psychologists. The authors recruited 44 clinical 

psychologists and 88 school psychologists for the study. Akshoomoff and colleagues 

addressed ADOS training, experience, placement, diagnostic process, and its targeted use 

in the survey.  Majority of the participants found the ADOS to be a valid and reliable 

assessment tool. However, high cost of the ADOS kit and time it takes to administer were 

named among a few limitations of the instrument. 

The CARS is another widely adopted ASD assessment instrument for clinical and 

research settings (Chlebowski et al., 2010; Schopler et al., 2010). It was originally 

designed for use with individuals with low cognitive abilities. Because of the 

instrument’s limited inclusion, identification of individuals with high functioning autism 

was difficult until the CARS-2 appeared as a modified version of the original CARS and 

was specifically designed for identification of individuals with low and high functioning 

abilities. The CARS is a comprehensive assessment tool that can be used with children 

over the age of 2.  It is a clinician rating scale that is utilized after a direct observation. 

High summative CARS’ score correlates to high presentation of autism symptoms.  
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The ASRS was designed for individuals between 2 and 18 years-of-age and covers 

domains directly addressed in the Diagnostic and Statistical Manual of Mental Disorders, 

5th ed ([DSM-5], Samedi et al., 2022). The GARS-3 also evaluates individuals across six 

DSM-5 domains and includes 56 items that are grouped into six subscales: 

restrictive/repetitive behaviors, social interaction, social communication, emotional 

responses, cognitive style, and maladaptive speech (Samedi et al., 2022). Its 

interpretation guide provides the GARS’ administrator with an easy and efficient method 

for assessing the ASD probability and severity.  

The U.S. Department of Health and Human Services (2021) noted that early 

intervention can start as early as 18 months of age and can mitigate some of the long-term 

effects of the disorder. Therapeutic interventions include behavior, speech, occupational, 

and physical therapies. The interventions target communication, adaptive, and social 

skills and maladaptive behaviors. A medical professional or trained clinician can refer 

individuals to these services after the assessments and any follow-up appointments. 

Intervention approaches are based on the individual needs and target specific deficits. For 

example, the individual deficient in adaptive skills are addressed by occupational therapy. 

Motor skill deficits are targeted by physical therapy. Motor and language stereotypy, 

social-emotional and communication deficits, maladaptive and self-injuries behaviors are 

addressed by the use of applied behavior analysis.  

Theoretical Framework 

Applied behavior analysis (ABA) is an evidence-based approach that is grounded 

in a natural science (Cooper et al., 2020). It is well designed to assess human behaviors in 

a systemic manner and in the context of environmental variables. Relying on the 
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assessment results, various instructional strategies are devised to produce meaningful 

individual changes that can be generalized across conditions, environments, and 

individuals. It has become a widely used approach to target socially inappropriate 

behaviors in individuals with developmental disabilities (National Professional 

Development Center ([NPDC], 2014). The Individuals with Disabilities Education Act 

(2004) and NPDC promote the use of evidence-based practices for education and 

intervention of individuals with developmental disabilities to include ASD. Relying on 

the science and principles of ABA, the evidence-based strategies and approaches that are 

often used to address various ASD symptoms are highly effective and widely used 

(NPDC, 2014). Cooper et al. (2020) noted that ABA offers a structured approach to 

determine the factors that contribute to a behavior manifestation and applies structured 

methods to align the target behaviors with socially accepted norms. Fisher et al. (2021) 

noted that the field of ABA is multifaceted. The first facet accounts for the philosophical 

foundations of behaviorism; the second facet encompasses the experimental analysis of 

behavior; and the third facet relies on the methodologies that are ethically appropriate and 

socially significant. Cooper et al. (2020) noted that the ethical application of ABA 

requires six guidelines to follow in practice. These areas are scientific inquiry, systematic 

methods of implementation, basic principles of behavior, socially significant behaviors, 

behavior improvement, and fundamentals of behavior change. Moreover, Baer et al. 

(1987) introduced the seven important dimensions of ABA: applied, behavioral, analytic, 

technological, conceptually systematic, effective, and generality. These dimensions are 

fundamental to the application of ABA and explain behavior change in a systematic 

manner with reliance on evidence-based programming.    
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Historical Foundation of Applied Behavior Analysis 

 Building on the foundation of behaviorism and the experimental analysis of 

behavior, ABA emerged as its own branch of science (Cooper et al., 2020). Early 

researchers that contributed to the evolution of ABA were Ivan Pavlov and John B. 

Watson who began sharing their findings in the early 1900s. Ivan Pavlov’s research with 

animals led to the discovery of respondent or classical conditioning (Windholz,1995). 

Moreover, Windholz noted that Ivan Pavlov attributed environmental contingencies to 

the adaptive responses that cause unconditioned reflexes. Watson’s research, on the other 

hand, focused on an antecedent preceding the behavior of interest (Cooper et al., 2020). 

He explained the relationship between stimulus and response (S-R) and contributed to the 

development of methodological behaviorism. In 1938, B. F. Skinner’s publication, The 

Behavior of Organisms, expanded upon Ivan Pavlov’s findings and explained the concept 

of antecedent-consequence-based behavior modification or operant conditioning. It is a 

form of learning that takes place when a naturally elicited stimulus a is paired with a 

neutral stimulus.  

In 1949, Paul Fuller published a breakthrough research study that relied on the 

principles of ABA (Cooper et al., 2020). Fuller recruited an 18-year-old participant who 

had significant developmental disabilities and shown no ability to learn prior to the study. 

Following three rounds of the intervention, the participant mastered simple motor 

instructions using a sugar-milk solution as a reinforcer. In the following decades, the 

principles of behavior modification were utilized across multiple settings, expanding the 

behavior analytic scholarship.  
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Through environmental modifications and consequence-based behavior strategies, 

learners with developmental disabilities, such as autism, can learn functional behaviors 

(Cooper et al., 2020). Motor stereotypy will be targeted using a combination of response 

interruption and redirection, differential reinforcement of alternative behavior, and 

replacement with functionally matched stimuli.  

Applications of Applied Behavior Analysis 

A variety of behavior analytic interventions are used to target motor stereotypy for 

reduction including response interruption and redirection (RIRD), differential 

reinforcement, response blocking, functionally matched stimuli (FMS), noncontingent 

reinforcement (NCR), stimulus control, and various combinations of these interventions 

(Cividini-Motta et al., 2019; Davis et al., 2013; DeRosa et al., 2019; Dickman et al., 

2012; Gould et al., 2018; Ledford et al., 2022; Piazza et al., 2000; Ryan et al., 2022; 

Schmidt et al., 2021). When these methods are compared to one another, the research 

results illustrate different levels of efficacy across interventions, and intervention 

combinations (Briggson, 2019; Cividini-Motta et al., 2019; DeRosa et al., 2019; Rapp, 

2006; Schmidt et al., 2019; Tereshko et al., 2021). 

RIRD is an evidence-based procedure that aims to reduce the future occurrence of 

the target problem behavior and increase the future occurrence of the alternative behavior 

(Cooper et al., 2020). It uses a combination of positive punishment and differential 

reinforcement of alternative behavior procedures. The former is accomplished by 

introducing a physical or verbal blocking of an individual’s attempt to engage in the 

undesirable behavior to include motor stereotypy. The latter focuses on promoting the use 

of incompatible or alternative behavior. Response interruption is contingent upon the 
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engagement in a target behavior. It can be implemented with a physical or verbal 

blocking such as putting a hand to interrupt the hand flapping movements. Following 

response interruption, redirection component prompts the individual to engage in an 

alternative activity such as redirecting to put hands on lap or handing the preferred toy. 

Pastrana et al. (2013) noted that RIRD prevents engagement in an inappropriate behavior 

and redirects to an appropriate alternative or incompletable behavior that are part of the 

same response class and will result in the same consequence as the problem behavior. 

This way the alternative behavior will successfully compete because it will make the 

problem behavior ineffective.  

Differential reinforcement is a procedure which involves two components: 

reinforcement and withholding reinforcement (Cooper et al., 2020). Delivery of 

reinforcement is contingent on the occurrence of an appropriate behavior or a behavior 

other than the problem behavior. It can be accomplished in a form of attention, access to 

a desirable item, or a break from demands. The withholding of reinforcement component 

involves preventing any type of reinforcement for the problem behavior as much as 

possible. Butler et al. (2020) noted that motor and vocal stereotypy significantly 

decreased following an intervention with differential reinforcement of other behavior 

(DRO). DRO is a procedure during which reinforcement is contingent upon the absence 

of the problem behavior such as stereotypy. Reinforcement is delivered when the 

problem behavior does not occur for a certain period of time. Buter and colleagues 

further validated the existing research that supports the efficacy of differential 

reinforcement protocols in the reduction of vocal and motor stereotypy (Lanovaz & 

Argumedes, 2010; Rozenblat et al., 2009; Tereshko et al., 2020). Differential 
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reinforcement has also been utilized in combination with RIRD (Cividini-Motta et al., 

2019). According to Cividini-Motta and colleagues, the use of differential reinforcement 

alone may lead to insignificant reductions in stereotypy. In contrast, when differential 

reinforcement is used in combination with response interruption and redirection, a 

significant reduction in the target behavior may be attained. 

Response blocking is an example of positive punishment procedure that entails 

physically preventing an individual from engaging in a behavior (Cooper et al., 2020). 

DeRosa et al. (2019) examined the response blocking efficacy in reduction of motor 

stereotypy and found that it was more effective than RIRD alone. DeRosa and 

colleagues’ results showed that both methods led to a significant reduction in motor 

stereotypy. In a study that further expanded on response blocking, Schmidt et al. (2021) 

demonstrated the efficacy of response blocking in extinguishing the occurrence of 

stereotypy. Response blocking as a singular intervention has evidence supporting its 

efficacy, but it is a punishment procedure that fails to offer reinforcement or introduce the 

opportunity to engage in an appropriate behavior instead. Combining differential 

reinforcement with response blocking resolves this procedural problem. 

Interventions that use FMS are firmly grounded in the science of behaviorism and 

belief that all forms of life evolve as a result of selection relative to function, and 

selection by consequences operates during the lifetime of the individuals (Cooper et al., 

2020). As such, all behaviors serve function that lead to the best outcome for survival. 

There are four functions of a problem behavior: automatic, escape, attention, and 

tangible. By aligning the intervention with the hypothesized function of the target 

behavior will likely lead to effective results. Vocal and motor stereotypy more often than 
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not serve an automatic function which is sensory in nature and is not socially maintained. 

Because of the unique and individual nature of sensory stimulated problem behaviors, it 

is difficult to find an FMS that may serve the same function as the sensory stimulus. 

However, a successful use of FMS to replace the problem behavior has been proven 

effective across various environments (Piazza et al., 2000). Piazza and colleagues noted 

that stimuli that matched the hypothesized function of the behavior showed a greater 

reduction in motor stereotypy than nonfunctionally matched stimuli. In a study that 

expanded on the findings of Piazza et al., Rapp et al. (2006) evaluated the efficacy of 

noncontingent matched stimulation in contrast to response blocking. According to Rapp 

et al.’s findings, the noncontingent access to matched stimuli led to lower levels of 

stereotypy as measured during post-intervention. The study outcomes also showed that 

response blocking showed a post-intervention increase in the rate of stereotypy leading to 

a deprivation state as a result of response blocking, which increased motivating 

operations for stereotypy.  

Nature and Assessment of Motor Stereotypy 

 Restricted and repetitive behaviors, which part of the core diagnostic 

characteristics of ASD, include stereotyped behaviors associated with movements, 

postures, or utterances (APA, 2013; Lanzarini et al., 2021). Stereotypy produces sensory 

input which could be vestibular, auditory, tactile, or vestibular in nature (Boyd et al., 

2012; Lanzarini et al., 2021). This self-produced sensory input can be self-regulating. 

Moreover, motor stereotypies are classified into primary (physiological) and secondary 

that are associated with other neurological conditions (Goldman et al., 2009; 

Muthugovindan & Singer, 2009). They are further subdivided into suppressible, 
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repetitive, rhythmical, coordinated, purposeless, fixed, and nonfunctional pattern of high-

frequency movements that may occur together or several times per day. The 

physiological nature of motor stereotypy and their pathophysiology in autism are not 

fully known and require further research (Ghanizadeh, 2010).   

   DeRosa et al. (2019) stated that motor stereotypy is a common feature of autism 

which includes repetitive behaviors that can interfere with daily functioning and 

potentially lead to social stigmatization. According to LeMonda et al. (2012), motor 

stereotypies are “patterned, repetitive, and purposeless movements” (p. 1099). The 

presentation of motor stereotypy varies across individuals, as does the frequency and 

intensity of these behaviors. Common topographical presentations of motor stereotypy 

include repetitive hand-flapping, rocking, spinning, finger-posturing, tapping, surface 

rubbing, etc. Motor stereotypy is hypothesized to serve an automatic function, for the 

individual, and may occur across a variety of settings. Researchers established a positive 

correlation between the higher occurrence of motor stereotypy and low executive 

functioning and cognitive impairments among individuals with ASD (LeMonda et al., 

2012, Lanzarini et al., 2021).  

 Motor stereotypy can be assessed with a Repetitive Behavior Scale-Revised 

(RBS-R) that was developed by Bodfish et al. in 2000. It is a 43-item informant-based 

rating scale which is used to assess restricted and repetitive behaviors. RBS-R includes 

six subscales that account for rituals, self-injurious behavior, stereotypy, compulsive 

behavior, restricted interests, and sameness. Its primary focus is evaluation of the 

presence and severity of a variety of restrictive and repetitive behaviors as they are 

exhibited by individuals with neurodevelopmental disorders. RBS-R has been validated 
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with children with ASD and has strong psychometric properties (Hooker et al., 2019). 

Recently, Luo et al. (2022) further confirmed RBS-R’s reliability and validity by testing 

the instrument among 381 Chinese children with ASD who were 2–4 years of age at the 

time of the study. Relying on the confirmatory factor analysis, the authors showed the 

RBS-R’s good internal consistency and fit across the indices.  

 Repetitive and Restricted Behaviour Scale (RRB) is another assessment scale 

designed for evaluation of stereotypy among individuals with ASD (Bourreau et al., 

2009). It comprises of 35 items that are designed to assess a range of stereotypies. The 

items evaluate the degree of expression of each behavior on a five-level rating scale. The 

items account for assessment of repetitive body rocking, bizarre gait, and play and leisure 

rituals to name a few. According to Bourreau and colleagues, RRB has been validated 

among 145 participants with ASD. The results of the instrument’s assessment produced 

good interrater reliability, internal consistency, and content validity.  

Recent Direction in Motor Stereotypy Interventions 

 A review of the literature provided a vast swath of research related to autism, 

stereotypy, and interventions that may reduce its frequency. Successful interventions 

included RIRD (Dickman et al., 2012; Ledford et al., 2022; Ryan et al., 2022), stimulus 

control (Gould et al., 2018), response blocking (Schmidt et al., 2021), noncontingent 

matched stimulation (Davis et al., 2013; Piazza et al., 2000), and differential 

reinforcement (Cividini-Motta et al., 2019). 

 Ryan et al. (2022) conducted a systemic review of literature on response 

interruption and redirection. The researchers reviewed 42 studies that included a total of 

113 participants with developmental disabilities. In 97% of the reviewed studies, a 
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treatment package that included response interruption and redirection was responsible for 

reduction of the target stereotypy. When response interruption and redirection was used 

as an exclusive intervention, vocal stereotypy reductions were noted in 97% of 

participants and motor stereotypy reductions were noted in 96% of participants. 

Similarly, to the Ryan and colleagues’ systemic review, Ledford et al.’s (2022) systemic 

review of the studies on the same topic revealed that response interruption and redirection 

was an effective intervention for reducing automatically maintained stereotypy. To be 

specific, the researchers reviewed 18 peer-reviewed studies that included 143 participants 

with autism. The researchers looked at the intervention results’ variability between vocal 

and motor stereotypy and whether the results maintained post-intervention. The authors’ 

data analysis revealed that vocal and motor stereotypy was reduced consistently using 

response interruption and redirection, but reduction in the target behaviors failed to 

generalize or maintain following the removal of the intervention. The researchers used 

the Single Case Analysis and Review Framework (SCARF) to analyze the data in their 

systemic review. Ledford et al. (2022) noted that the Single Case Analysis and Review 

Framework measures internal and external validity and provides visual representation of 

the data analyzed. Ledford et al. (2022) found that 63% of the studies showed results 

consistent with a functional correlation between the interventions and their results, and 

more than 25% showing a lack of correlation.  

 Pastrana et al. (2013) conducted single-subject research designs with two boys 

with ASD, 6 and 9 years of age. Both participants received applied behavior analytic 

services to reduce motor and vocal stereotypy. Motor stereotypy presented as hand-

flapping in the 9-year-old participant, and the younger participant displayed a surface 
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rubbing behavior as a form of motor stereotypy. The results of the study revealed that 

response interruption and redirection was an effective method of reducing the frequency 

of motor stereotypy, including hand-flapping. Pastrana et al. (2013) found that using 

percentage of time engaged in motor stereotypy, the first component of the intervention 

engagement for the older participant was 77.3% for no-interaction, and 71.7% with 

response interruption and redirection. The second component shows a decrease in motor 

stereotypy to 72.6% for no-interaction, and 32.9% for response interruption and 

redirection. The third component shows motor stereotypy engagement during no 

interaction as 69.2% and response interruption and redirection at 66%. The younger 

participant  

 DeRosa et al. (2019) found that response blocking produced a more significant 

reduction in motor stereotypy than response interruption and redirection. The authors 

conducted a research study with three individuals with ASD who displayed stereotypic 

behavior. Baseline data was collected for each participant by implementing a 5-min 

ignore condition wherein each participant was observed without engagement. During a 

response blocking intervention, a therapist would hover their hand over the participant 

contingent on the onset of stereotypic behavior with the goal of blocking their motor 

stereotypy. During the response interruption and redirection intervention, the therapist 

would give the participant a motor command contingent on engagement in motor 

stereotypy. The interventions were conducted with an alternating treatment design to 

measure the post-intervention effects. The results of this study show that both response 

interruption and redirection and response blocking were effective in reducing stereotypy 

during intervention and following the interventions. Response blocking emerged as the 
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more effective of the two intervention methods with a greater post-intervention reduction 

in motor stereotypy. DeRosa et al. (2019) found that Zane’s stereotypy occurred 0.9% 

more frequently when intervening with response blocking versus 49.2% with response 

interruption and redirection. Similarly, Richard’s stereotypy occurred 59.5% more often 

with response interruption and redirection intervention and 6% more frequent with 

response blocking. Caden exhibited a 2% increase in stereotypy for response blocking 

and 14.1% for response interruption and redirection.  

 Similarly, to DeRosa et al.’s (2019) study, Gould et al. (2018) found that response 

interruption and redirection was an effective method to reduce the frequency of motor 

stereotypy. The researchers used a single-subject research design with a 10-year-old boy 

diagnosed with autism and global developmental delay. In the study, motor stereotypy 

was broken into two topographies, body and hand stereotypy. Body stereotypy was 

defined as moving the upper body in a rocking motion exceeding three inches of 

movement. Hand stereotypy was defined as banging, flicking, twirling and rubbing 

actions involving the hands. Baseline data was collected on motor stereotypy under work 

and leisure conditions and paired with a red and green card for stimulus response 

training. The response interruption and redirection intervention were conducted in a 

discrete trial teaching format. When the participant engaged in motor stereotypy, the 

instructor would verbalize “stop,” block the motor movement, deliver a 3-step sequence 

of motor commands, then redirect the participant back to task or leisure activity. Results 

of the study showed a significant decrease in hand and body stereotypy following 

intervention. Gould et al. (2018) found that hand stereotypy occurred an average of 89-

100% across work conditions in the baseline. The presentation of hand stereotypy 
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decreased to 63% during the RIRD intervention and maintained the baseline levels under 

leisure conditions. The body stereotypy intervention showed similar decreases in 

stereotypy during the intervention work phase. A 78–81% average occurrence of body 

stereotypy during baseline, with a reduction to 16% in the work intervention, and a 

reduction to 54% during the leisure condition. 

 Falligant and Dommestrup (2019) also found that response interruption and 

redirection was an effective intervention when combined with contingent access to 

stereotypy in leisure contexts. The subject in this study was a 12-year-old boy with ASD 

who exhibited motor stereotypy along with self-injurious behavior. The baseline sessions 

lasted for 5 min during which the subject was given access to the preferred items. During 

the baseline condition, occurrences of motor stereotypy were left untreated. A green card 

was also displayed to the participant to pair the visual with motor stereotypy being 

available. During the intervention stage, the researchers let the participant know that he 

may have a break following work. Moreover, they moved into a position close enough to 

block and redirect motor stereotypy and placed a red card visible to the participant. 

Contingent upon motor stereotypy, the participant’s movements were blocked and 

redirected to task with the use of physical prompting when non-compliant. When the 

participant failed to engage in motor stereotypy and participated in the activity 

appropriately for a predetermined length of time, social praise and the opportunity to 

engage in stereotypic behavior followed. The instructor would move away from the 

participant and place the green card in view allowing the participant to freely engage in 

stereotypic behavior. Falligant and Dommestrup (2019) found that their data analysis 

revealed a statistically significant reduction in motor stereotypy during intervention and 
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post intervention via the Mann-Whitney U test (U=16, p<.001). In the baseline stages the 

average occurrence of motor stereotypy was 94.5% which decrease to 53.4% and 

increased to 74.5% upon return to baseline. 

 Shahabuddin’s (2017) response interruption and redirection study is important to 

the field because it involved a larger than anticipated sample size for this type of study. 

Six children with autism between the ages of 3 and 5 who exhibited motor stereotypy 

participated in the study. The researcher utilized a changing criterion design across 

interventions and collected data during demand condition. In the first intervention, 

response interruption and redirection were contingent on motor stereotypy. The instructor 

would remove the demand, place three motor commands on the subject, and resume the 

task once the motor movements had been completed. For the intervals that were free of 

motor stereotypy, social praise was delivered. Another intervention combined response 

interruption and redirection with stimulus control and general probing. This intervention 

added red and green visuals as a visual support to pair when access to motor stereotypy 

was allowed and when it was prohibited. The researchers probed at various times to 

determine if generalization of the skills was occurring. The data analysis showed a 50% 

reduction in motor stereotypy across participants when using response interruption and 

redirection alone. The intervention using early intensive behavior intervention plus 

generalization probing lead to a minor reduction in stereotypic behavior of less than 10%. 

The intervention that combined response interruption and redirection with stimulus 

control and generalization probing showed a reduction of more than 90% across 

participants. As a result of this study, the authors noted that response interruption and 

redirection was effective at reducing motor stereotypy during intervention, but it required 
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stimulus control training in order to effectively generalize. 

 Following Shahabuddin’s (2017) example, Briggson (2019) also found that 

response interruption and redirection with stimulus control reduced the occurrence of 

motor stereotypy. Briggson’s study used a single-subject research design with a 5-year-

old boy with ASD. Using a multi-element design and partial interval data collection 

approach, the participants had a free access to activities over five 10-min intervals. The 

intervention was designed to combine response interruption and redirection with stimulus 

control training. The interruptions were contingent on motor stereotypy. Any instance of 

motor stereotypy was interrupted, and the participant was directed to view the colored 

posters on the wall as a reminder that the red poster meant quiet hands. The red poster 

signed that stereotypy was not allowed whereas the green poster signed that stereotypy 

was allowed. The results of this study showed that response interruption effectively 

reduced motor stereotypy and that stimulus control caused post intervention 

generalization. Stereotypic behaviors occurred 77–100% of the time during the baseline 

phase. During the first response interruption and redirection with stimulus control 

intervention stereotypy occurred 90–93% of the time. The second intervention stereotypy 

occurred about 30% of the time. During the third intervention phase, stereotypy showed a 

significant decrease to about 18% of the time. Variations in stereotypy were also found to 

be related to the environment that the participant was in with the highest occurrences 

taking place in his room, followed by his brother’s room, and the lowest occurrences 

being in the hallway.  

 Saini et al. (2015) went a step further with their research on response interruption 

and redirection and noted that response interruption and redirection could be simplified 
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and still produce a significant reduction in motor stereotypy. Saini and colleagues 

conducted a study with four children with ASD who exhibited stereotypic behaviors. The 

goal of response interruption and redirection is to give various motor commands 

following interruption and then redirecting back to task. This study aimed at determining 

whether simplifying the intervention to one motor command contingent on motor or 

vocal stereotypy would be as effective as multi-step response interruption and redirection 

protocols. The intervention consisted of the three-step response interruption and 

redirection as well as the one-step technique. The one-step intervention was found to be 

just as effective as the three-step method. Baseline occurrences across participants were 

scored as moderate to high. Three-step RIRD interventions were run and significantly 

decreased the occurrence of motor stereotypy across participants. A one-step RIRD 

intervention was conducted and also showed a significant decrease in motor stereotypy 

across participants. The return to baseline showed an elevation in motor stereotypy 

approaching pre intervention levels. The second intervention phase included one-step 

RIRD exclusively and all participants approached near zero levels of motor stereotypy. 

This research illustrated that a simplified one-step RIRD intervention can be as effective 

as a multi-step RIRD approach.  

 In line with existing research, Cividini-Motta et al. (2019) conducted a study with 

three children with ASD who exhibited vocal and motor stereotypy. The reversal and 

multielement designs were used and followed by recording the duration of interventions 

that was free of stereotypic behavior. Cividini-Motta and colleagues aimed to determine 

whether response interruption and redirection and differential reinforcement of 

alternative behaviors were effective at reducing stereotypic behavior and promoting 
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alternative behavior. The authors concluded that both response interruption and 

redirection and differential reinforcement of alternative behaviors were effective at 

reducing stereotypic behavior. Cividini-Motta et al. (2019) found that all participants 

showed a significant decrease in stereotypic behavior during the intervention stages. 

Intervention phases included differential reinforcement of alternative behaviors (DRA), 

response interruption and redirection, and a combination of DRA and RIRD. Of the 

interventions, response interruption and redirection, and response interruption and 

redirection combined with DRA showed significant reductions in motor stereotypy. DRA 

showed some reduction in motor stereotypy, but a treatment effect was observed and the 

researchers could not attribute the reduction to DRA alone due to the treatment effect and 

prompting. 

 Unlike the response interruption intervention and redirection studies that were 

listed above (Briggson, 2019; Cividini-Motta et al., 2019; Falligant & Dommestrup, 

2019; Saini et al., 2015; Shahabuddin, 2017), Butler et al. (2021) found that differential 

reinforcement of other behavior was effective at reducing the occurrence of vocal and 

motor stereotypy. In this study, Butler and colleagues recruited an adult with autism who 

was differentially reinforced during intervals that were free of stereotypy. The researchers 

collected baseline data by observing the participant at work in a variety of demand 

conditions and did not intervene when the participant engaged in stereotypic behaviors. 

During the intervention phase, the participant was instructed to pick the item that he 

selected as reinforcer and keep a calm body for a period of time to earn the reinforcer. 

The duration of calm body period was set at 1-min intervals and expanded to a 1-hr 

interval over the course of the study. The data analysis revealed that differential 



31 

 

 

reinforcement of other behavior was effective in reducing vocal and motor stereotypy. In 

the first intervention the participants stereotypy reduced 96.6% from baseline, in the 

second intervention it reduced 81.3% from baseline, and the third intervention it reduced 

82% from baseline levels. The conclusion of this study is that differential reinforcement 

of other behaviors (DRO) was effective at reducing the presentation of motor and vocal 

stereotypy. 

 Tereshko et al. (2021) also found an effective intervention for motor stereotypy 

using stimulus control and differential reinforcement. The researchers recruited a 5-year-

old boy with ASD and used single-subject research design for this study. Baseline data 

were collected on the participant’s stereotypic behavior prior to implementation of the 

intervention. The intervention aimed at creating stimulus control for motor stereotypy 

using a bracelet that was placed on the subject at the beginning of the intervention phase. 

Partial interval data were collected, and access to an electronic device was contingent 

upon the absence of motor stereotypy. Once the participant earned access to the device, 

he could play with it for a predetermined period of time unless there was an occurrence of 

motor stereotypy. If motor stereotypy occurred, the device was removed. The data 

analysis demonstrated a significant decrease in motor stereotypy during and following 

intervention. The bracelet was also shown to maintain the reduction in motor stereotypy 

post-intervention. Baseline data showed motor stereotypy occurring at an average of 60% 

and reducing to an average of 3% during intervention and generalization sessions.  

 With a novel and complex approaches to behavior reduction, Schmidt et al. 

(2019) conducted a single-subject research design with an adult male with ASD who 

engaged in high rates of motor stereotypy. The researchers administered a preference 
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assessment to measure and rank the level of the participant’s engagement with a variety 

of competing stimuli and competing tasks. Baseline data was collected in a free access 

condition during which the percent of engagement in motor stereotypy was recorded. The 

intervention stages included prompted engagement, prompted engagement with response 

blocking, and response blocking. The data analysis showed that all interventions 

significantly reduced motor stereotypy with the response blocking interventions showing 

the most significant reductions. Prompted engagement combined with response blocking 

showed a 100% reduction in motor stereotypy from baseline, prompted engagement alone 

led to a 59% reduction in motor stereotypy from baseline, and response blocking alone 

led to a 100% reduction in motor stereotypy from baseline. 

 A study by Davis et al. (2013) found that noncontingent matched stimulation 

resulted in a decrease in self-injurious behavior. Following a preference assessment, a 

multielement research design was conducted to measure whether noncontingent access to 

attention with unmatched stimulation would reduce self-injurious behavior, or if 

noncontingent matched stimulation would. The results of the study showed that 

noncontingent unmatched stimulation did not decrease ear-digging and in some instances 

increased its occurrence. The noncontingent matched stimulation intervention led to a 

marked decrease in the frequency of ear-digging or self-injurious behavior. In the 

unmatched stimulation phase stereotypy was recorded with an average of 93.8% per 

session. In the noncontingent matched stimulation conditions stereotypy reduce to 5.7% 

reflecting a significant reduction in stereotypic behavior.  

 In the study by Rapp (2006), the author found that noncontingent matched 

stimulation reduced post intervention stereotypy and response blocking caused an 
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increase in stereotypy post-intervention. The researcher hypothesized that response 

blocking led to deprivation of the stereotypy causing it to increase following intervention. 

The noncontingent matched stimuli was found to give the participant a functionally 

similar alternative leading to a reduction in the motor stereotypy. The study was 

conducted with a 9-year-old boy who was diagnosed with autism and mental retardation 

and who engaged in multiple forms of motor stereotypy. A preference assessment was 

conducted with items that presented visual, tactile, and auditory stimulation. The baseline 

intervention was conducted in a no-demand scenario where the observer collected data on 

the participants stereotypic behavior without intervening. The noncontingent matched 

stimulation intervention included the researcher delivering continuous access to a variety 

of items that provided functionally matched stimulation to the participant. The response 

blocking intervention included no access to toys or other objects, and all instances of 

stereotypy were blocked by placing the participants hands in his lap. The post- 

intervention was conducted in the same manner as baseline, stereotypy increased 

following response blocking and decreased following noncontingent matches stimulation. 

For the noncontingent matched stimulation intervention, pre-intervention percentage of 

engagement in motor stereotypy was 72%, during the intervention levels approached 

near-zero levels at 0.1%, and in the post intervention phase an average of 55% was 

reported. In the response blocking phase of the experiment pre-intervention levels were 

67%, intervention levels were 9%, and post-intervention levels were 84%. The 

researchers concluded that the matched stimulation stages provided the participant with 

functionally similar alternatives presented as an abolishing operation for the stereotypy. 

In the response blocking stage, deprivation of stereotypy occurred causing it to increase 
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post-intervention.  

Similarly to Rapp’s (2006) findings, Piazza et al. (2000) found that access to 

functionally matched stimuli led to significantly lower instances of automatically 

maintained aberrant behavior. In the Piazza and colleagues’ study, there were three 

participants who engaged in automatically reinforced dangerous behavior that included 

climbing, throwing, saliva play, and mouthing. All target behaviors were found to serve 

automatic function following a functional analysis. Three interventions were conducted 

with each participant with the use of baseline, unmatched stimulation intervention, and 

matched stimulation intervention phases. For one participant who engaged in hand 

mouthing, two matched interventions were conducted: one intervention for matched 

tactile stimulation and another one for matched oral stimulation. All participants showed 

a reduction in automatically reinforced behavior during the unmatched stimulation 

intervention. Piazza et al. (2000) found that the average of frequency of the automatically 

maintained behavior across participants during baseline were 2.7, 6.3, and 26.4.  In the 

unmatched stimulation intervention phases the frequency reduced to 1.2, 3.9, and 22.6. 

For the matched stimulation intervention phase a further reduction of 0.03, 0.3, and 

5.5/2.5 was reported.  

 Favell et al. (1982) found that topographically similar stimulation led to a 

reduction in the presentation of self-injurious behavior. The researchers conducted a 

reversal multi-element design study with six individuals with profoundly intellectual 

disability. The participants’ behaviors were hypothesized to serve automatic function. To 

reduce the target self-injurious behaviors, the intervention was conducted by offering 

topographically matched toys. The results of the study revealed significant reductions in 
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stereotypy across all six participants when the replacement activity was aligned 

functionally matched stimuli. 

 The literature review on reducing motor stereotypy illustrates that there are 

multiple effective methods to curb the behavior (Briggson, 2019; Butler et al., 2021; 

Cividini-Motta et al., 2019; Falligant & Dommestrup, 2019; Saini et al., 2015; Schmidt et 

al., 2019; Shahabuddin, 2017;  Tereshko et al., 2021). A large portion of the scholarship 

on reducing motor stereotypy includes response interruption and redirection interventions 

(Briggson, 2019; Cividini-Motta et al., 2019; Falligant & Dommestrup, 2019). Some 

studies combined response interruption and redirection with noncontingent matched 

stimuli to deliver functionally similar, socially appropriate alternatives to participants as a 

replacement for stereotypy (Davis et al., 2013; Favell et al., 1982; Piazza et al., 2000; 

Rapp et al., 2006). Additional methods, such as stimulus control, can assist with 

generalizing the skills outside of an intensive intervention environment (Schmidt et al., 

2019; Tereshko et al., 2021). Differential reinforcement also has evidence behind its 

efficacy with motor stereotypy reduction but may not be an effective method for all 

learners (Butler et al., 2021). There are many effective interventions and combinations of 

interventions that allow for multiple options when determining the best intervention for a 

specific learner.  

Research Questions 

1. Is response interruption and redirection with matched stimulation or response 

interruption and redirection with unmatched stimulation more effective in reducing 

instances of motor stereotypy in children with autism? 

2. Is matched stimulation effective in reducing instances of motor stereotypy 
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children with autism?  

3. How do caregivers perceive the effectiveness of response interruption and  

redirection with matched and unmatched stimulation as measured by the Behavior 

Intervention Rating Scale?   
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Chapter 3: Methodology 

Participants 

 Participants for the study were two children diagnosed with autism who received 

ABA services at the ABA service facility in Nebraska. To qualify for the study, potential 

participants were officially diagnosed with ASD, between the ages of 3–5, presented with 

frequent hand flapping motor stereotypy, and received ABA services. Potential 

participants with diagnostic comorbidities and motor stereotypy that is other than hand 

flapping were excluded from this study. The participants' ABA treatment plans as well as 

the completed Motor Stereotypy Questionnaire were used to collect demographic and 

performance information that accounted for diagnosis, age, gender, ethnicity, and 

presentation of hand flapping motor stereotypy. Written informed consent was obtained 

from the participants' caregivers prior to the student's enrollment in the study. 

 The researcher used the purposive sampling technique to recruit the participants 

(Creswell & Guetterman, 2018; Edmonds & Kennedy, 2017). This sampling approach 

was designed to help with alignment of the potential participants to the objectives of the 

research study. It allowed for the researcher’s selection freedom and non-random 

sampling that were necessary to fulfill the goals of the study and answer the research 

questions.  

Instruments 

In the field of ABA, tools used to collect data are often unique to the research 

study and aligned with the measures of interest (Cooper et al., 2020). Multiple data 

collection forms were created for this research study including a questionnaire on the 

topography and frequency of motor stereotypy.  



38 

 

 

 The Motor Stereotypy Questionnaire (see Appendix A) is a 10-question survey 

that was designed to ascertain the frequency, topography, antecedents, and response to 

interruption of motor stereotypy. The questionnaire was developed to collect additional 

information on motor stereotypy in combination with a functional behavior assessment. 

The survey expanded on the data collected pre-intervention related to the presentation 

and hypothesized maintaining variables of hand flapping motor stereotypy. The primary 

aim of the questionnaire was to gather information to understand the scope of the hand 

flapping motor stereotypy and to assure safe intervention. The questionnaire consisted of 

eight closed questions, a Likert scale, and multiple-choice questions. Questions asked 

about the likelihood of motor stereotypy, whether it occurred consistently under demand 

and no-demand scenarios, and the response to interruption of the behavior. The 

questionnaire was designed to be completed by the caregivers of potential participants. 

Completion time for the questionnaire did not exceed 5 min.    

 The Motivation Assessment Scale ([MAS], Durand & Crimmins, 1992) was 

implemented by the researcher to determine the hypothesized function of hand flapping 

motor stereotypy for each participant (See Appendix B). It was an open source widely 

used instrument that was designed to identify the motivation behind the target problem 

behavior in individuals with developmental disabilities. Durand (as cited in Haim, 2002) 

created a revised version of MAS in 2002. While the Durand’s expanded version of MAS 

was enhanced to address the important characteristics of individuals with developmental 

disabilities, it is a 51-item long and takes time to complete. As such, it was not practical 

for this study. The researcher adapted the original 16-item MAS, which comprises of four 

subscales that each represent a possible function of behavior: sensory, escape, attention, 
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and tangible. The MAS items describe specific situations, and the parent respondent rates 

the likelihood of the behavior to occur on a 6-point Likert scale ranging from 0 = never to 

6 = always. For example, if a child with ASD demonstrated low motivation for sensory 

activities as reported by parents, but a high motivation for attention, this information can 

assist with understanding why the child is engaging in the hand flapping motor stereotypy 

and its potential function. Scoring was completed by assigning the selected points value 

from each question into the scoring grid which is divided into the four functions of 

behavior: sensory, escape, attention, and tangible. The total and mean score for each 

category were calculated and ranked in order from the highest number to the lowest. The 

highest scoring domain delivered the hypothesized function of the behavior. The 

completion of MAS took no longer than 10 min.  

 To expand upon the potential findings that resulted from the MAS assessment and 

the hypothesized sensory function of hand flapping motor stereotypy among the potential 

participants, the researcher created the Sensory Modality Assessment ([SMA], see 

Appendix C). Because there are six sensory systems which are auditory, visual, touch, 

movement, body position, and oral (Alsaedi et al., 2023; Dunn, 2014), the researcher 

created a two-column blank table to collect observational data on the potential sensory 

input that corresponded to a specific activity. The participant’s high frequency of 

engagement in the motor stereotypy that corresponds to the specific sensory modality was 

observed, recorded, and calculated using the tally method.  The latter was a simple 

way of recording data and counting the amount of the observed behavior that occurs 

frequently (Cooper et al., 2020). The Child Sensory Profile-2 (CSP-2) is a widely used 

sensory processing measure that was initially created by Dunn in 1999 (Alsaedi et al., 



40 

 

 

2023; Dunn, 2014). It served as a foundation for SMA. While CSP-2 could be used to 

assess the participants’ sensory processing patterns, it was not suited for this study 

because it consisted of the 86-item 5-point Likert-type scale that could take 

approximately 20 min to administer. The results of the CSP-2 were based on the parental 

perception of the child’s sensory profile and were subjective in nature. Because SMA was 

designed to collect information by the trained practitioner, it was likely to produce 

accurate data that identified the participant specific sensory modality and lead to the 

targeted intervention that accounted for a reduction of the sensory input.  

 To track the duration of engagement in motor stereotypy for each participant 

during each intervention phase, the researcher created a simple Data Sheet (see Appendix 

D). The purpose of this data collection instrument was to record instances of hand 

flapping motor stereotypy and to collect additional information on its presentation. The 

data collection sheet included six columns labeled: name/code of participant, intervention 

phase, duration of interval, topography of motor stereotypy, duration of engagement in 

motor stereotypy, and whether other behaviors were present during the interval. The data 

sheet reflected data collection methods that were typically assigned to behavior reduction 

goals in ABA therapy (Cooper et al., 2020). The data collection sheet helped to determine 

whether there were combined phenotypes of motor stereotypy that might benefit from 

additional and/or separate interventions. 

 Measurement of social validity and acceptability of a treatment is an important 

aspect of the ABA applied dimension (Cooper et al., 2020).  A social validity instrument 

is typically designed to evaluate the outcomes of the treatment and its social acceptance 

(Ledford & Gast, 2019). There are numerous effective social validity instruments that 
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have been developed to assess the acceptability of interventions. Some examples include 

Treatment Evaluation Inventory by Kazdin (1980), the Behavior Intervention Rating 

Scale by Elliott and Von Brock Treuting (1991), and the Scale of Treatment Perceptions 

by Berger et al. (2016). Relying on research conducted by Elliott and Von Brock (1991), 

the researcher adapted an open source the Behavior Intervention Rating Scale (See 

Appendix G). The rating scale includes 24 questions that are answered using a Likert 

scale that measures agreement from strongly disagree to agree. The questions were 

designed to determine the responder’s agreement with the intervention goals, 

methodologies, and likely impact on the participant.  

Measures Materials      

 Materials that were utilized during the research include a stopwatch, timer, 

pencils, paper, toys, and a calculator. 

  The dependent variable under study was duration of hand flapping motor 

stereotypy. Rapp (2006) noted that motor stereotypy is a repetitive motor movement that 

can present as hand-flapping, rocking, or other rhythmic movements. Engagement in 

hand flapping motor stereotypy was measured using duration of engagement during all 

phases of the experiment. A stopwatch timer was started when a subject began to engage 

in a hand flapping motor stereotypic behavior and stopped when the behavior ceased. All 

additional presentations of motor stereotypy were recorded and added to the duration for 

each intervention phase. 

 The independent variable in the experiment was response interruption and 

redirection with matched stimulation (RIRD-MS) and RIRD with unmatched stimulation 

(RIRD-NMS). RIRD and MS are two interventions that have been demonstrated to be 
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effective in reducing the occurrence of motor stereotypy with participants with ASD 

(Davis et al., 2013; Favell et al., 1982; Rapp et al., 2006; Piazza et al., 2000). The 

combination of MS and RIRD were assessed for potential reduction of hand flapping 

motor stereotypy in comparison to RIRD-NMS.  

Design 

The researcher used an alternating treatment design (ATD) for this study. It 

allowed for a rapid manipulation of two or more conditions or interventions across 

multiple sessions (Ledford & Gast, 2018). Because the researcher collected data to 

empirically compare the RIRD-MS and RIRD-NMS’ effectiveness in reducing motor 

stereotypy, it was well suited for this study. While ATD typically calls for the four 

experimental phases: baseline (Phase 1), comparison of independent variables (Phase 2), 

use of the best treatment alone (Phase 3), and follow-up (Phase 4), the researcher carried 

out the first three phases without the follow-up. In addition, while the baseline and best 

alone conditions are optional, the researcher felt strongly the need to include the baseline 

condition because it revealed the participant’s pre-intervention performance. The two 

treatment conditions —RIRD-MS and RIRD-NMS—were alternated during Phase 2 in an 

alternating across multiple sessions (Ingelsoll, 2011). 

To apply ATD with fidelity, the researcher followed Ingersoll’s (2011) study that 

compared the effects of responsive interaction, milieu teaching, and a combined 

intervention on the type and communicative function of expressive language in two 

preschool children with autism. In contrast to the Ingersoll’s approach to the ATD 

application, the researcher added the baseline and the best alone conditions for the 

reasons described above. 
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The ATD was well suited for this study because it relied on a practical nature of 

the proposed treatment in the applied setting such as home or treatment facility (Ledford 

& Gast, 2018).  It efficiently allowed the researcher to assess RIRD-MS and RIRD-NMS 

at the same time and reduced the amount of resources and time that was otherwise needed 

for the study. It also lessened typical threats to internal validity such as testing, 

maturation, history, and attrition. There were limitations to ATD, which included multi 

treatment interference and limited information regarding the effects of the intervention. 

Because of the rapid alternation of conditions, it was difficult to maintain procedural 

fidelity. The duration of time engaged in motor stereotypy was collected using a 

stopwatch and the RIRD data collection sheet. Duration of time engaged in motor 

stereotypy was further converted into percent of engagement following data analysis.  

Procedures 

Data Collection Procedures 

1. The researcher sought approval from the ABA treatment facility where the 

study was conducted.  

2. When approval was granted, the researcher sought approval from the 

university's Institutional Review Board (IRB). 

3.  After the IRB approval was secured in writing, the researcher began the 

participant recruitment process. 

4.  Relying on the purposive sampling technique and collaboration with the ABA 

facility administration, the researcher recruited potential participants via a recruitment 

flyer that was physically displayed on the announcement board of the ABA facility and 

electronically sent to parents of children with ASD.  
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5. Parents who expressed interest in the study were prompted to complete the 

parent consent form. The researcher either met in person, or virtually, with parents or 

guardians to review the form and obtained their written approval.  

6. To ascertain the potential participants’ qualification for the study, the 

researcher administered the Motor Stereotypy Questionnaire and reviewed the collected 

data.  

7. Relying on the Motor Stereotypy Questionnaire results and a brief direct 

observation of the potential participants in the natural environment, the researcher drafted 

a clear operational definition of the hand flapping motor stereotypy behavior. 

8.  Relying on Lomar and Horner’s (2014) approach, the researcher conducted a 

brief functional assessment that consisted of two components: descriptive assessment and 

indirect assessment. Descriptive assessment involved direct observation of the 

participant’s target motor stereotypy in the natural environment and collection of the 

antecedent-behavior-consequence data using an ABC data sheet. Indirect assessment 

entailed the completion of MAS and evaluation of the collected data according to the 

MAS guidelines. 

9. If the functional assessment results indicated the hypothesized sensory function 

of hand flapping motor stereotypy, the researcher administered MSA to the participant 

and identified the specific sensory modality.  

10. Relying on the MSA results, stimulus preference assessment was conducted 

using the approach described by Piazza et al. (2013). Items and activities that were 

included in the preference assessment were selected based on the extent to which they 

match or do not match the hypothesized sensory consequences of the hand flapping 
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motor stereotypy. Items or activities that were hypothesized to be a stimulus match were 

selected by the researcher. Unmatched items and activities were selected based on the 

parent nomination or direct observation of the participant’s preferences in the natural 

environment.   

11. Each participant engaged with all selected matched and unmatched stimuli 

one at the time in random order. The highest selected matched stimuli were used for the 

RIRD-MS intervention and the highest selected unmatched stimuli were used for the 

RIRD-NMS intervention.  

12. The researcher collected baseline data (A) on the hand flapping motor 

stereotypy for all participants simultaneously using the duration of engagement methods 

per 5-min interval across five intervals.  

13. The researcher introduced the RIRD-MS intervention (B1) to the participants 

only after data stability was established in the baseline (A) condition. The target behavior 

data were collected during the B1 intervention for a minimum of five consecutive 5-min 

intervals.  

14. After five consecutive sessions under the B1 condition, the researcher 

introduced RIRD-NMS intervention (B2) to the participants for a minimum of five 

consecutive 5-min intervals.  

15. After completion of the initial data collection for both interventions (B1 and 

B2), the researcher engaged in visual analysis of data and evaluated whether a functional 

relation existed and whether additional data collection might be needed. 

16. Upon completion of the study, the researcher administered the Behavior 

Intervention Rating Scale to the participants’ parents.  
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17. Throughout the study, two trained observers recorded reliability and fidelity 

data for 30% of sessions across all phases of the study. 

 The baseline phases encompassed a no-demand scenario where the participant 

engaged in free-play in an enriched environment. During the baseline phase, no one 

interacted or interfered with the participants motor stereotypy. The first intervention (B1) 

included RIRD with MS where the researcher interrupted motor stereotypy and redirected 

the participant to functionally equivalent alternative stimuli each time hand flapping 

motor stereotypy occurred. The alternative intervention phase (B2) included RIRD with 

NMS during which the researcher interrupted motor stereotypy and redirected the 

participant to non-matched stimuli each time stereotypy occurred. The researcher 

conducted two RIRD-MS interventions and two RIRID-NMS interventions in alternating 

order. Data on any other socially inappropriate behaviors exhibited during the intervals 

were also collected for analysis. 

 The research was conducted at homes of the participants during the first hour of 

their ABA session. The environments were enriched with a variety of functionally 

matched and non-matched stimuli during the baseline phase. The participants were given 

no instructions, and observation on the duration of motor stereotypy was recorded. 

During the first intervention phase (B1), the environment was enriched with functionally 

matched stimuli. Each time the participant engaged in motor stereotypy, the researcher 

interrupted this behavior by handing the participant a functionally matched item to 

engage with. Differential reinforcement was provided in the form of social praise for each 

engagement with functionally matched item in lieu of hand flapping motor stereotypy. 

During the alternative intervention phase (B2), the environment was enriched with non-
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matched stimuli. Each time the participant engaged in motor stereotypy, the researcher 

interrupted this behavior by handing the participant a non-matched item to engage with. 

Differential reinforcement was provided in the form of social praise for each engagement 

with non-matched item in lieu of motor stereotypy. Upon cessation of the experiments 

across participants, the data were analyzed visually. Line graphs were created and 

percentages of engagement in the target behavior was calculated. 

Internal Validity 

There are several specific threats to internal validity when using ATD. 

Maturation, instrumentation, procedural infidelity, testing, attrition, adaptation, 

Hawthorne Effect, multiple treatment interference, and instability were among a few 

threats that are commonly found in other research designs (Gast & Ledford, 2018). The 

most important threats to consider and address were procedural infidelity, multitreatment 

interference, and adaptation. These threats can be observed by engaging in visual and 

formal analysis of the collected data. The researcher looked for shallow trend lines, 

reported differences between the two observers, changes in the participants’ behaviors, 

and delays in behavior changes. The researcher controlled for the common threats to 

internal validity by providing practical training to all observers who were involved in the 

data collection or administration of procedures.  

Reliability of Measurement 

  Interobserver agreement (IOA) was collected during all three phases of the study 

(see Appendix E).  It was used to measure the quality of measurement in ABA and degree 

to which the trained observer assigns the same observed values to the dependent variables 

when collecting data (Cooper et al., 2020). Total count IOA data was used in this study. 
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Total count IOA was calculated by taking the smaller of the two recorded counts by each 

observer, dividing it by the larger of the two recorded counts, and multiplying by 100.  In 

addition, session-by-session IOA data were also taken and represented visually reported 

as an average for each phase of the study across all phases.   

Treatment Fidelity 

 Treatment fidelity ensured that researchers adhered to preconstructed guidelines 

of the research (Cooper et al., 2020). The National Autism Center ([NAC] as cited in 

Cooper et al., 2020) addressed treatment fidelity as one of the dimensions for establishing 

the scientific merit of the research study. The highest score for treatment integrity on the 

NAC's Scientific Merit Rating Scale is 80% accuracy during a minimum of 25% of the 

sessions. Relying on the NAC’s recommendations, the researcher created or adapted a 

variety of checklists, questionnaires, and data collection instruments to obtain uniform 

data collection approach across participants. Systematic steps for the accurate 

implementation of this research study were turned into a treatment fidelity checklist item 

which, in turn, will encourage compliance with the methodological approach to the 

interventions (see Appendix F).   

 Data Analysis Procedures 

 The collected data were exported into Microsoft® Excel and formatted into a line 

graph. Each participant’s data were evaluated through a separate line graph and depict the 

A, B, and C phases of the study. The x-axis of the graph showed the progression of time, 

and the y-axis represented the duration of engagement in the hand flapping motor 

stereotypy during 5-min intervals. Visual analysis of trend, variability, and level was 

performed to assess the comparative effects of RIRD-MS and RIRD-NMS.  
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 A percentage of non-overlapping data (PND) was also calculated to determine the 

degree to which data was similar across participants. The PND was evaluated by 

identifying the highest baseline data point, counting the number of intervention data 

points that are higher than that number, and dividing by the total number of intervention 

points times 100 (Ledford & Gast, 2018).  
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Chapter 4: Results 

Introduction 

 This research study was conducted to determine whether RIRD-MS is more 

effective than RIRD-NMS. Pre-intervention data were collected on the topography, 

frequency, and intensity of the participants hand-flapping using a motor stereotypy 

questionnaire. The researcher conducted a functional behavior assessment to determine 

the function of the stereotypy. A sensory modality assessment was conducted along with 

a free operant preference assessment to determine matched and unmatched reinforcers to 

utilize in the intervention phases of the study. Relying on the reversal research design, the 

researcher applied an A-B-A-C design with the use of 5-min intervals. A treatment 

fidelity checklist was completed throughout the experiment and an interobserver 

agreement was conducted following the interventions. The caregivers completed a 

behavior intervention rating scale to determine social validity of the RIRD intervention. 

Demographic Characteristics 

 Two children with autism participated in the study: Lee is a 7-year-old boy with 

high-functioning autism and Jay is a 3-year-old boy with low-functioning autism. Both 

participants were receiving ABA-based therapy in the home environment at the time of 

the study. Lee received 10 hrs of ABA services per week, while Jay received 35 hrs of 

ABA services per week. Both participants exhibit hand-flapping motor stereotypy daily, 

most commonly, during low-demand and highly preferred activities.  

Data Analysis 

 Following data collection, the researcher used Microsoft Excel to organize data 

and create a line graph of the results. Visual analysis of the results was conducted by the 
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researcher to determine whether a functional relationship exists between the variables.  

Research Question 1 

 Is RIRD-MS or RIRD-NMS more effective in reducing instances of hand-

flapping motor stereotypy in children with autism? Lee’s motor stereotypy questionnaire 

showed that his hand-flapping behavior occurred “a lot of the time,” and the antecedents 

were access to preferred items and activities, such as access to his toys and tablet. Lee’s 

functional behavior assessment results showed that hand-flapping was maintained by 

automatic reinforcement. The sensory modality assessment results showed that Lee’s 

hand-flapping provided tactile and visual stimulation. The preference assessment results 

identified Lee’s preference for an expandable ball and a stress ball. The sensory modality 

assessment indicated the expandable ball and stress ball had the potential to satisfy the 

need for tactile and visual stimulation. The stress ball and expandable ball were assigned 

as functionally matched stimuli while the remaining items including a Game Boy, toy 

phone, vibrating ball, and cheese puffs were assigned as non-matched stimuli. 

 Analysis of the baseline (A1) data revealed that Lee engaged in hand-flapping for 

8.84s in the first 5-min interval with a percent of engagement of 27% and 7.46s in the 

second 5-min interval with 22% of engagement per interval. In the RIRD-MS 

intervention phase (B1), Lee engaged in hand-flapping for 4.15s during the first 5-min 

interval with 12% of engagement and 3.69s during the second 5-min interval with 11% of 

engagement per interval. In the alternating baseline phase (A2), the participant engaged in 

no hand-flapping stereotypy. During RIRD-NMS intervention phase (C1), Lee engaged in 

hand-flapping for 7.19s for the first 5-min interval with 22% of engagement and 8.72s for 

the second 5-min interval with a percent of engagement of 26%. During the third baseline 
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phase (A3), the participant engaged in hand-flapping for 1.31s for the first 5-min interval 

with 4% of engagement per interval and 2.83s for the second 5-min interval with a 

percent of engagement of 8%. During the following RIRD-MS intervention phase (B2), 

Lee engaged in hand-flapping for 5.07s per the first 5-min interval with 15% of 

engagement per interval and 4.97s for the second 5-min interval with a percent of 

engagement of 15% as well. During the fourth baseline phase (A4), the participant 

engaged in hand-flapping 0.47s for the first 5-min interval with 1% of engagement per 

interval and 0.43s for the second 5-min interval with the same percent of engagement. In 

the alternating RIRD-NMS intervention phase (C2) that followed, Lee engaged in hand-

flapping for 1.87s per the first 5-min interval with 6% of engagement per interval and 

1.27s with a percent of engagement of 4%. The percent of nonoverlapping data for Lee’s 

data was 0.00% (p=1.000). 

Table 1 

RIRS With FMS and NMS (Lee) 

Phase Behavior 

duration 

interval 1 

Percent of 

engagement 

interval 1 

Behavior 

duration 

interval 2 

Percent of 

engagement 

interval 2 

Percent 

of 

nonover

lapping 

data 

Baseline (A1) 8.84s 2.95 7.46s 2.49 - 

RIRD-MS (B1) 4.15s 1.38 3.69s 1.23 0 

Baseline (A2) 0s 0 0s 0 - 

RIRD-NMS 

(C1) 

7.19s 2.4 8.72s 2.91 0 

Baseline (A3) 1.31s 0.44 2.83s 0.94 - 

RIRD-MS (B2) 5.07s 1.69 4.97s 1.66 0 

Baseline (A4) 0.47s 0.16 0.43 0.14 - 

RIRD-NMS 

(C2) 

1.87s 0.62 1.27s 0.42 0 



53 

 

 

 

Jay’s motor stereotypy questionnaire showed that his hand-flapping behavior 

occurred “most of the time,” and the antecedents occurred across environments and 

activities. Jay’s functional behavior assessment results showed his hand-flapping 

stereotypy was maintained by automatic reinforcers. The sensory modality assessment 

showed that hand-flapping served as a potential tactile and visual stimulatory modality. 

The preference assessment identified Jay’s preference for a spinning wheel and a 

vibrating ball. Results of the sensory modality assessment indicated that the spinning 

wheel and vibrating ball had the potential to satisfy the need for tactile and visual 

stimulation. The items were assigned as functionally matched stimuli with the remaining 

items including a Game Boy, cheese puffs, and an expandable ball assigned as non-

matched stimuli.  

Analysis of the baseline phase (A1) showed that Jay engaged in hand-flapping for 

64.74s during the first 5-min interval with a percent of engagement of 21.58% and 

105.12s during the second 5-min interval with 35.04% of engagement. In the initial 

matched stimuli phase (B1), the participant engaged in hand-flapping for 34.22s during 

the first 5-min interval with a percent of engagement 11.4% and for 31.77s during the 

second 5-min interval with a percent of engagement 10.59%. In the second baseline (A2), 

the participant engaged in hand-flapping for 115.91s during the first 5-min interval with a 

percent of engagement of 38.64% and for 121.56s during the second 5-min interval with 

a percent of engagement of 40.52%. In the initial unmatched stimuli phase (C1), the 

participant engaged in hand-flapping for 33.17s per the first 5-min interval with a percent 

of engagement of 11.06% and for 30.98s during the second 5-min interval with a percent 
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of engagement of 10.33%. In the third baseline phase (A3), the participant engaged in 

hand-flapping for 130.52s during the first 5-min interval with a percent of engagement of 

45.51% and for 130.53s during the second 5-min interval with a percent of engagement 

of 43.51%. In the alternating matched stimuli phase (B2), the participant engaged in hand-

flapping for 15.41s during the first 5-min interval with a percent of engagement of 5.14% 

and for 13.12s during the second 5-min interval with a percent of engagement of 4.37%. 

In the fourth baseline phase (A4), the participant engaged in hand-flapping for 94.79s 

during the first 5-min interval with a percent of engagement of 31.6% and for 128.19s 

during the second 5-min interval with a percent of engagement of 42.73%. In the 

alternating unmatched stimuli phase (C2), the participant engaged in hand-flapping for 

50.05s during the first 5-min interval with a percent of engagement of 16.68% and for 

48.57s with a percent of engagement of 16.19%. The percent of nonoverlapping data for 

Jay was 0% (p=1.000). 
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Table 2 

RIRD With FMS and NMS (Jay) 

Phase Bx 

Duratio

n 

Interval 

1 

Percent of 

Engageme

nt Interval 

1 

Bx 

Duratio

n 

Interval 

2 

Percent of 

Engageme

nt Interval 

2 

Percent of 

Nonoverlappi

ng Data 

Baseline 1 (A1) 64.74s 21.58 105.12s 35.04 - 

RIRD-MS 1 

(B1) 

34.22s 11.4 31.77s 10.59 0 

Baseline 2 (A2) 115.91s 38.64 121.56s 40.52 - 

RIRD-NMS 1 

(C1) 

33.17s 11.06 30.98s 10.33 0 

Baseline 3 (A3) 130.52s 43.51 130.53s 43.51 - 

RIRD-MS 2 

(B2) 

15.41s 5.14 13.12s 4.37 0 

Baseline 4 (A4) 94.79s 31.6 128.19s 42.73 - 

RIRD-NMS 2 

(C2) 

50.05s 16.68 48.57s 16.19 0 

 

Research Question 2 

Is clapping or any other specific form of matched stimulation effective in 

reducing instances of hand-flapping motor stereotypy in children with autism?  

 Results of the data from Lee’s initial 5-min baseline (A1) phase showed that he 

engaged in motor stereotypy for 8.84s during the first 5-min interval and 7.46s in the 

second 5-min interval. The initial RIRD-MS intervention (B1) phase showed a reduction 

in the target behavior engagement by 4.69s for the first 5-min interval and 3.77s during 

the second 5-min interval. It is a 53% reduction in engagement time in the first interval 

and 51% reduction in the second interval. On the return to baseline (A2) phase, the target 
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behavior did not occur. It may or may be a spillover effect from (B1) phase. Lee’s 

engagement in motor stereotypy during the RIRD-NMS intervention (C1) phase in 

comparison to the first baseline phase (A1) showed reduction by 1.65s (23%) in the first 

5-min interval and an increase by 1.26s (14%) in the second 5-min interval. A 

comparative analysis of the target behavior’s duration between RIRD-MS (B1) phase and 

RIRD-NMS (C1) phase revealed that RIRD-MS produced a greater reduction of 3.04s in 

engagement in comparison to RIRD-NMS in the first 5-min interval and a greater 

reduction of 5.03s in the second 5-min interval. To compare the return to baseline (A3) 

results with the immediately preceding RIRD-NMS intervention (C1) phase, the 

researcher noted a 5.88s reduction in behavior during the first and the second 5-min of A3 

phase. It is 18% reduction that may or may not be attributed to the RIRD-NMS 

intervention spillover effect. The participant’s engagement in motor stereotypy during the 

alternating RIRD-MS (B2) phase showed reduction by 3.77s (11%) in the first 5-min 

interval and 2.49s (7%) in the second 5-min interval in comparison to the initial baseline 

(A1). However, a comparative analysis of data between RIRD-MS (B2) phase and the 

preceding baseline (A3) phase revealed increased in the target behavior by 3.76s (11%) in 

the first interval and 2.14 (6%) in the second interval. Lee’s engagement in motor 

stereotypy during the return to baseline (A4) showed a reduction in the target behavior by 

8.37s (25%) in the first interval and 7.03s (21%) in the second interval from the initial 

baseline (A1). The participant’s engagement in motor stereotypy during the RIRD-NMS 

(C2) phase showed reduction in behavior by 6.97s (21%) in the first interval and 6.19s 

(19%) in the second interval from the initial baseline (A1). A comparative analysis of C2 

phase to A4 phase results revealed an opposite effect wherein the researcher noted slight 
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increase in the target behavior during RIRD-NMS intervention by 1.4s (4%) in the first 

interval and 0.84s (2%) in the second interval. Final analysis of data between RIRD-MS 

(B2) phase and RIRD-NMS (C2) phase demonstrated decreased in motor stereotypy by 

3.2s (9%) in the first interval and 3.7s (11%) in the second interval in favor of RIRD-

UMS intervention.  

 Results of the data from Jay’s initial 5-minute baseline (A1) phase showed that he 

engaged in motor stereotypy for 64.74s during the first 5-min interval and 105.12s in the 

second 5-min interval. The initial RIRD-MS intervention (B1) phase showed a reduction 

in the target behavior engagement by 30.52s for the first 5-min interval and 73.35s during 

the second 5-min interval. It is 47% reduction in engagement time in the first interval and 

70% reduction in the second interval. Results of the return to baseline (A2) phase showed 

an increase in the target behavior engagement by 81.69s for the first 5-min interval and 

89.79s during the second 5-min interval. It is 239% increase in engagement time in the 

first interval and 283% in the second interval. Jay’s engagement in motor stereotypy 

during the RIRD-NMS intervention (C1) phase in comparison to the first baseline phase 

(A1) showed a reduction by 82.74s in the first 5-min interval and by 1.26s (4%) in the 

second 5-min interval. A comparative analysis of the target behavior’s duration between 

RIRD-MS (B1) phase and RIRD-NMS (C1) phase revealed that RIRD-MS produced 

3.04s (9%) reduction in comparison to RIRD-NMS in the first 5-min interval and 5.03s 

(15%) in the second 5-min interval. To compare the return to baseline (A3) results with 

the immediately preceding RIRD-UMS intervention (C1) phase, the researcher noted 

5.88s reduction in behavior during the first and the second 5-min of A3 phase. It is 18% 

reduction that may or may not be attributed to the RIRD-NMS intervention spillover 
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effect. The participant’s engagement in motor stereotypy during the alternating RIRD-MS 

(B2) phase showed reduction by 3.77s (11%) in the first 5-min interval and 2.49s (7%) in 

the second 5-min interval in comparison to the initial baseline (A1). However, a 

comparative analysis of data between RIRD-MS (B2) phase and the preceding baseline 

(A3) phase revealed an increase in the target behavior by 3.76s (11%) in the first interval 

and 2.14 (6%) in the second interval. Lee’s engagement in motor stereotypy during the 

return to baseline (A4) showed a reduction in the target behavior by 8.37s (25%) in the 

first interval and 7.03s (21%) in the second interval from the initial baseline (A1). The 

participant’s engagement in motor stereotypy during the RIRD-NMS (C2) phase showed 

a reduction in behavior by 6.97s (21%) in the first interval and 6.19s (19%) in the second 

interval from the initial baseline (A1). A comparative analysis of C2 phase to A4 phase 

results revealed an opposite effect wherein the researcher noted a slight increase in the 

target behavior during RIRD-NMS intervention by 1.4s (4%) in the first interval and 

0.84s (2%) in the second interval. Final analysis of data between the RIRD-MS (B2) 

phase and the RIRD-NMS (C2) phase demonstrated a decrease in motor stereotypy by 

3.2s (9%) in the first interval and 3.7s (11%) in the second interval in favor of RIRD-

NMS intervention.  

Figure 1 

Percent of Engagement in Motor Stereotypy per 16 Intervals 
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 Figure 1 shows that Lee’s engagement in motor stereotypy occurred at low levels 

(range = 0–5 percent) with a slightly decelerating trend in baseline. In contrast, Jay’s 

engagement in motor stereotypy occurred at high levels (range = 20–35 percent) with 

accelerating trend in baseline. In the B1 phase, Lee’s engagment in motor stereotypy 

occurred at low levels (range = 0–5 percent) with a decelerating trend. Jay’s motor 

stereotypy occurred at medium-high levels (range = 10–15 percent) with decelerating 

trend in B1 phase. In the A2 phase, Lee’s engagment in motor stereotypy occurred at the 

lowest possible levels whereas Jay’s motor stereotypy occurred at high levels (range = 

35–45 percent) with an accelerating trend. In the C1 phase, Lee’s engagement in motor 

stereotypy occurred at low levels (range = 0–5 percent) with an accelerating trend 

whereas Jay’s motor stereotypy occurred at low levels (range = 10–15 percent) with a 

decelerating trend. In the A3 phase, Lee’s engagement in motor stereotypy occurred at 

low levels (range = 0–5 percent) with an accelerating trend whereas Jay’s motor 
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stereotypy occurred at high levels (range = 40–45 percent) with a flat trend. In the B2 

phase, Lee’s engagement in motor stereotypy occurred at low levels (range = 0–5 

percent) with an accelerating trend whereas Jay’s motor stereotypy occurred at low levels 

(range = 5–10 percent) with a deccelerating trend. In the A4 phase, Lee’s engagement in 

motor stereotypy occurred at the lowest levels whereas Jay’s motor stereotypy occurred 

at high levels (range = 30–45 percent) with an accelerating trend. In the C2 phase, Lee’s 

engagement in motor stereotypy occurred at low levels (range = 0–5 percent) with a 

deccelerating trend whereas Jay’s motor stereotypy occurred at medium levels (range = 

15–20 percent) with a deccelerating trend.  

Research Question 3 

How do caregivers perceive the effectiveness of response interruption and 

redirection 

with matched and unmatched stimulation as measured by the Behavior Intervention 

Rating Scale?   

 For each of the 24 statements on the Behavior Intervention Rating Scale, there 

was a sum of the responses as an indicator of the strength of the social validity measure 

per the participant’s caregiver along the continuum of (1) strongly disagree, (2) disagree, 

(3) slightly disagree, (4) slightly agree, and (5) agree in response to each statement.  The 

highest level of agreement was calculated by the caregiver’s selection of 5 points for each 

of the 24 statements or 5x24=120. If the caregiver selected (1) strongly disagree across 

all statements, then the score was calculated as 1x24=24, which indicates the weakest 

level of social validity.   

 The results of the behavior intervention rating scale for Lee showed a 
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predominantly agreeable response rating from the caregiver. Lee’s caregiver agreed 

across 75% of the questions receiving a score of 90. Slight agreement was expressed 

across 21% of the questions earning a score of 20. Lee’s caregiver disagreed with one 

question regarding the maintenance of motor stereotypy reduction following the 

intervention.  

 In contrast to Lee’s assessment of the intervention, Jay’s caregiver agreed across 

42% of the questions receiving a score of 50, and slightly agreed across 12.5% of 

questions earning a score of 12.  Jay’s caregiver expressed slight disagreement across 

29% of questions earning a score of 21. The caregiver disagreed with one question related 

to whether the intervention would lead to negative consequences for the child. They also 

strongly disagreed with two questions relating to the speed of skill acquisition, and 

retention of skills following the intervention, earning a score of 4 across all three 

questions. Overall, the caregivers selected the same responses across 50% of the 

questions, reflecting a common expectation across interventions. 

Figure 2 

Caregivers’ Responses to Behavior Intervention Rating Scale 
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 To evaluate the procedural fidelity of the study, interobserver agreement was 

conducted alongside the researcher, via direct observation, by a registered behavior 

technician. The registered behavior technician collected duration data during each phase 

of the study. The interobserver agreement for Lee during the A1 baseline phase was 

84.39%, B1 – 88.92%, A2 – 86.38%, C1 –82.45%, A3 – 46.29, B2 – 98.03%, A4 – 91.49, 

and C2 – 67.91%. The total IOA across Lee’s intervention was 98.34% showing a high 

percentage of agreement. The interobserver agreement for Jay during the A1 baseline 

phase was 61.59%, B1 – 92.84%, A2 – 95.35%, C1 – 93.40%, A3 –99.99%, B2 – 85.14%, 

A4 –73.95%, and C2 – 97.04%. The total IOA across Jay’s intervention was 88.35%. 

showing a high percentage of agreement. 
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This study evaluated the effectiveness of RIRD-MS vs. RIRD-NMS in reducing 

instances of motor stereotypy in children with autism. Because social validity of an 

intervention is important to the ABA practitioners and general public, the researcher also 

assessed the caregiver’s perception of the effectiveness of RIRD-MS and RIRD-NMS as 

measured by the Behavior Intervention Rating Scale. In preparation for the intervention, 

the function and topography of the participant’s motor stereotypy were determined using 

a functional behavior assessment, and the sensory modality of the stereotypy was 

assessed using a sensory modality assessment. The function of motor stereotypy was 

found to be automatic for both participants and the sensory modality of the motor 

stereotypy for both participants was found to be tactile and visual stimulation.  

Summary of Findings 

 The first research question was answered by analyzing the data collected during 

each stage of the research study. Lee’s data showed that RIRD-MS and RIRD-NMS both 

significantly reduced his overall engagement in motor stereotypy from the initial 

baseline. The first RIRD-MS intervention showed a significant reduction in motor 

stereotypy which was reduced even further upon the return to baseline. The first RIRD-

NMS intervention showed a significant increase in motor stereotypy, returning to levels 

approaching the initial baseline phase. The following RIRD-MS subsequent phase 

revealed a reduction in motor stereotypy which continued to reduce over time and until 

the return to baseline and second RIRD-NMS phase.  

 Jay’s results similarly showed a significant reduction in motor stereotypy 

engagement during the initial RIRD-MS phase. Jay’s motor stereotypy increased 

significantly, nearly doubling, from the initial baseline upon the return to baseline 
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possibly from the deprivation of motor stereotypy during the RIRD-MS phase. During 

the RIRD-NMS phase, the stereotypy duration was significantly reduced to the level that 

matched the RIRD-MS phase. Upon the second return to baseline, the duration of motor 

stereotypy again increased to more than double the initial baseline duration. Upon return 

to the RIRD-MS phase the engagement in motor stereotypy again reduced significantly. 

On the return to baseline motor stereotypy increased significantly exceeding the initial 

baseline duration. On the return to the RIRD-NMS phase, motor stereotypy was reduced 

to lower levels than in the initial baseline. This data analysis demonstrates that RIRD-MS 

resulted in greater reductions in motor stereotypy engagement in comparison to RIRD-

NMS.  

 To answer the second research question, the researcher reviewed the overall 

reduction in the duration of motor stereotypy during the initial baseline phase in contrast 

to the RIRD-MS intervention phases across both participants. The results showed a 

significant reduction in the duration of engagement for both participants during the 

RIRD-MS intervention phases. The first RIRD-MS intervention phase showed a greater 

reduction in motor stereotypy to the second RIRD-MS for Jay, but not for Lee. Both 

RIRD-MS phases showed a significant reduction in engagement from the initial baseline 

demonstrating its superior effectiveness for reducing engagement in the target behavior. 

  Analysis of the behavior intervention rating scale results showed high rates of 

agreement between the caregivers on the efficacy of the RIRD intervention for both 

participants. However, the caregivers found the RIRD application to be laborious.  The 

caregivers also reported a concern relative to the long-term maintenance of the 

intervention results for both participants. The results illustrate an overall caregiver 
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satisfaction with the intervention, but uncertainty about its long-term efficacy. 

Interpretation of Findings 

Analysis of the collected data supports the RIRD’s effectiveness in reducing 

motor stereotypy in both participants. The individual results of both participants differed 

across the two interventions and baseline phases. A review of the diagnostic and 

behavioral characteristics of Lee revealed that the participant was mildly impacted on the 

autism spectrum, engaged in low levels of motor stereotypy, and exhibited flexibility 

with reinforcement. Lee’s intervention data showed a significant initial reduction in 

motor stereotypy which persisted across all returns to baseline and was reduced to a near 

zero level across two of the phases. There was no significant difference in the reduction 

of motor stereotypy with the use of RIRD-MS vs. RIRD-NMS yielding inconclusive 

results on whether RIRD-MS was a final winner. This could be due to the overall RIRD’s 

effectiveness in the participant irrespective of the alternative replacement activities. No 

signs of deprivation were detected from Lee’s data analysis. 

A review of Jay’s diagnostic and behavioral characteristics indicated the 

participant was severely impacted on the autism spectrum, engaged in persistent motor 

stereotypy, and exhibited rigidity with reinforcement. RIRD as an overarching 

intervention approach was found to be effective in reducing motor stereotypy with a 

significantly larger effect during the RIRD-MS vs. RIRD-NMS administration. Jay 

showed signs of motor stereotypy deprivation on the return to baseline with the second 

and third returns to baseline exceeding the initial baseline duration of motor stereotypy. 

The interpretation of the behavior intervention rating scale results contributes to 

the social validity of the RIRD intervention. The caregivers reported that the intervention 
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successfully reduced the participants’ engagement in motor stereotypy. These findings 

align with the collected data on the effectiveness of RIRD in reducing motor stereotypy. 

In contrast, the caregivers gave low ratings for the perceived maintenance of the 

intervention following the study. This observation highlights the caregivers’ 

apprehension with the long-term results and need for further evaluation. While the overall 

results of the behavior intervention rating scale point to an the immediate efficacy of the 

RIRD intervention, maintenance and generalization of newly acquired skills should be 

incorporated and assessed as an equally important application components.   

Context and Implication of Findings 

 The findings of this research study align with the previous research that attested to 

the RIRD’s effectiveness as a means to reducing motor stereotypy (Davis et al., 2013; 

Dickman et al., 2012; Ledford et al., 2022; Piazza et al., 2000; Ryan et al., 2022; Schmidt 

et al., 2021). Davis et al. (2013) conducted the research study that addressed the effects of 

NMS and MS in the reduction of the automatically maintained self-injurious behavior 

(SIB). The authors determined that NMS can dramatically reduce the engagement in 

automatically maintained behavior when sensory induction stimulus is replaced by 

delivery of noncontingent reinforcement in an enriched environment. The researchers 

ascertained that a variety of activities with unmatched stimuli may provoke the 

participant’s engagement in alternative behavior, and therefore reduce SIB. Results of the 

current study report similar findings that the availability of alternative matched or 

unmatched stimuli may reduce motor stereotypy. Unlike the Davis et al.’s study 

outcomes that reported a significant reduction in SIB using NMS, the current study found 

a greater reduction in motor stereotypy with the use of MS rather than NMS.  Davis and 
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colleagues also demonstrated success of intervention due to a learned behavior of 

anticipated blocking during SIB. The current study showed a reduction in engagement in 

motor stereotypy as soon as RIRD-MS or RIRD-NMS were introduced over the course of 

the study. Lee’s motor stereotypy was reduced with each RIRD-MS intervention phase. 

Jay’s motor stereotypy was reduced with the introduction of the first sets of RIRD-MS 

and RIRD-NMS intervention phases and then increased in the final intervention and 

during baseline phases of the study. Jay’s results could be attributed to a deprivation 

effect associated with Jay’s high rate of motor stereotypy.  

 Rapp’s (2006) study results echo Davis et al.’s (2013) findings. In contrast to 

Davis and colleagues, Rapp applied response blocking and MS both of which led to 

significant decreases in stereotypic behavior of participants. Rapp further hypothesized 

that the increase in stereotypic behavior following response blocking without MS was 

due to a deprivation effect. While the current study did not use the response blocking 

strategy, it relied on the application of RIRD-MS that proved to be successful for both 

participants, and the slight increase in Jay’s motor stereotypy could also be attributed to a 

deprivation effect. Moreover, success of RIRD-MS and RIRD-NMS without the blocking 

strategy promotes noninvasive approaches to evidence-based interventions for stereotypy.  

 Piazza et al. (2000) also studied the impact of MS and NMS use on aberrant 

stereotypic behavior and, similarly to the current study, took into account the sensory 

modality of the behavior as well as the participants’ relative preference for alternative 

stimulatory items. Piazza and colleagues’ results aligned with the current research 

relative to the greater effectiveness of MS vs. NMS on the reduction of motor stereotypy. 

A significant difference between the Piazza et al.’s study and the current study is 
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associated with isolation of each sensory modality to discern which had a higher impact 

on the stereotypic behavior. The current study utilized replacement stimuli that satisfied 

multiple sensory modalities that were determined by the sensory modality assessment 

conducted prior to the intervention.  

This study further contributes to the scholarship on RIRD-MS and RIRD-NMS as 

an effective intervention for the reduction of stereotypy. To be specific, the study results 

demonstrated that RIRD-MS may be an effective intervention for individuals who are 

severely affected by autism and engage in persistent motor stereotypy. Both RIRD-MS 

and RIRD-NMS may be effective for individuals who exhibit mild-to-moderate autism 

symptoms and engage in moderate motor stereotypy. The social significance and impact 

of the motor stereotypy should be taken into consideration prior to targeting the behavior 

for reduction. Intervention goals to reduce and/or replace stereotypic behaviors should be 

considered when the behavior impedes access to social and learning opportunities, or 

when its presentation can lead to elevated risk of social stigmatization. 

Limitations of the Study 

 Limitations of the study include a small number of participants, difference in the 

participants’ age, difference in manifestation characteristics of participants’ autism 

symptoms, and the timeline of the intervention.  Because of the limited number of 

participants, the scope of the study and its outcomes may not generalize to other 

individuals with autism. A discernable difference between RIRD-MS and RIRD-NMS 

with one of the participants serves as evidence of the study limitations. The age 

difference between the participants may explain a gap in the individual abilities, speed of 

skill retention, and tolerance across the developmental timeline. The participants’ autism 
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severity may also attribute to differences in flexibility and the function of self-stimulatory 

seeking behavior. The use of an alternating treatment design might have led to multiple 

treatment interferences with anticipation of motor stereotypy interruption. 

Future Research Directions 

Future research efforts should involve a large sample of participants with similar 

manifestations of autism symptoms. Delivery of the intervention calls for a prolonged 

period of time with assessment of maintenance and generalization of skills. When using 

ATD, an introduction of brief breaks between the interventions may lessen the effect of 

carryover and multiple interferences. To further discriminate between the RIRD-MS and 

RIRD-NMS, it may be necessary to recruit potential participants who are of the same age 

and with similar presentation of ASD characteristics. Individuals with high frequency of 

motor stereotypic behaviors could benefit from an exclusive evaluation of the RIRD-MS 

intervention alone.  
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Appendix A 

Motor Stereotypy Questionnaire 
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Appendix B 

Motivation Assessment Scale 
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MOTIVATION ASSESSMENT SCALE

Name: ______________________   Rater: ______________________   Date: ___ / ___ / ______

Behaviour Description:
______________________________________________________________________________
______________________________________________________________________________

Setting Description
______________________________________________________________________________
______________________________________________________________________________

Instructions:  The Motivation Assessment Scale (MAS) is a questionnaire designed to identify those 
situations in which an individual is likely to behave in certain ways.  From this information, more 
informed  decisions  can  be  made  concerning  the  selection  of  appropriate  rein  forcers  and 
treatments.  To complete the MAS, select one behaviour that is of particular interest.  It is important 
that you identify the behaviour  very specifically.  For example, ‘aggressive’ is not as good a 
description as  ‘hits his sister’.  Once you have specified the behaviour to be rated, read each 
question  carefully  and  circle  the  one  number  that  best  describes  your  observation  of  this 
behaviour.

Questions Never Almost 
Never

Seldom Half the 
time

Usually Almost 
Always

Always

1. Would  the  behaviour  occur 
continuously,  over  and  over,  if 
this  person  was  left  alone  for 
long  periods  of  time?   (for 
example, several hours)

0 1 2 3 4 5 6

2. Does  the  behaviour  occur 
following a request to perform a 
difficult task?

0 1 2 3 4 5 6

3. Does  the  behaviour  seem  to 
occur  in  response  to  your 
talking  to  other  persons in  the 
room?

0 1 2 3 4 5 6

4. Does the behaviour ever occur 
to get a toy, food, or activity that 
this  person has  been told  that 
they can’t have?

0 1 2 3 4 5 6

5. Would  the  behaviour  occur 
repeatedly, in the same way, for 
very long periods of time,  if  o-
one  was  around?   (For 
example, rocking back and forth 
for over an hour)

0 1 2 3 4 5 6

6. Does the behaviour occur when 
any  request  is  made  of  this 
person?

0 1 2 3 4 5 6

7. Does  the  behaviour  occur 
whenever you stop attending to 
this person?

0 1 2 3 4 5 6

8. Does the behaviour occur when 
you take  away a favourite  toy, 
food or activity?

0 1 2 3 4 5 6
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Appendix C 

Sensory Modality Assessment 
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Appendix D 

Data Sheet 
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Appendix E 

Interobserver Agreement 
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Appendix F 

Treatment Fidelity Checklist 
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Treatment Fidelity Checklist (A-B-A-C-A-B-A-C) 

 

1.  Enrich environment with FMS and NMS stimuli. 

2.  Start timer for 2 mins (Baseline A) 

3.  Use stopwatch to record duration of engagement in motor stereotypy. 

4.  When 2 min timer ends, document total duration of engagement in motor 

stereotypy. 

5.  Remove NMS stimuli from the environment. 

6.  Start timer for 2 mins (Intervention B RIRD w/FMS). 

7.  Use RIRD and replace motor stereotypy with FMS.  

8.  Record duration of engagement in motor stereotypy 

9.  Enrich environment with FMS and NMS stimuli. 

10.  Start timer for 2 mins (Baseline A). 

11.  Use stopwatch to record duration of engagement in motor stereotypy. 

12.  When 2 min timer ends, document total duration of engagement in motor 

stereotypy. 

13.  Remove FMS stimuli from the environment. 

14.  Start timer for 2 mins (Intervention C RIRD w/NMS). 

15.  Use RIRD and replace motor stereotypy with NMS. 

16.  Record duration of engagement in motor stereotypy. 

17.  Enrich environment with FMS and NMS stimuli. 

18.  Start timer for 2 mins (Baseline A). 

19.  Use stopwatch to record duration of engagement in motor stereotypy. 

20.  When 2 min timer ends, document total duration of engagement in motor 

stereotypy. 

21.  Remove NMS stimuli from the environment. 

22.  Start timer for 2 mins (Intervention B RIRD w/FMS). 
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23.  Use RIRD to replace motor stereotypy with FMS. 

24.  Record duration of engagement in motor stereotypy. 

25.  Enrich environment with FMS and NMS stimuli. 

26.  Start timer for 2 mins (Baseline A). 

27.  Use stopwatch to record duration of engagement in motor stereotypy. 

28.  When 2 min timer ends, document total duration of engagement in motor 

stereotypy. 

29.  Remove FMS stimuli from the environment. 

30.  Start timer for 2 mins (Intervention C RIRD w/NMS). 

31.  Use RIRD to replace motor stereotypy with NMS. 

32.  Record duration of engagement in motor stereotypy. 

33.  Enrich environment with FMS and NMS stimuli. 
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Appendix G 

Behavior Intervention Rating Scale 
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