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CHAPTER I 

 

INTRODUCTION 

 

Children with intellectual and developmental disabilities (IDD) are at increased risk for 

developing patterns of challenging behavior (Kurtz et al., 2020; McClintock et al., 2003). 

Estimates vary widely, but approximately 50% of children with IDD develop problem behaviors 

above and beyond that of their typically developing peers (Farmer et al., 2011). Left untreated, 

these patterns of behavior may persist or worsen (Dunlap & Fox, 2011).  

A smaller group of children (i.e., 5 - 10%) develop severe behaviors with extreme 

consequences (Dekker et al., 2002; Emerson et al., 2001; Sturmey et al., 2008). When this 

happens, the challenging behaviors pose a threat not only to the child but to those around them 

(e.g., risk of injury, disfigurement, or death; Kurtz et al., 2020). Perhaps unsurprisingly, these 

behaviors have been linked with impaired social relationships (Fitzpatrick et al., 2016), increased 

risk of abuse (Stith, et al., 2009), and restricted community access (Kanne & Mazurek, 2011).  
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Function-Based Assessment 

Fortunately, individualized, function-based treatments can decrease dangerous behavior 

and simultaneously increase socially appropriate behavior (Ghaemmaghami et al., 2021; Hurl et 

al., 2016; Lambert, Copeland et al., 2022). This model of service delivery relies heavily on 

functional behavior assessment to identify the variables that occasion and maintain challenging 

behavior. By conducting a functional analysis (FA; Iwata et al., 1994), behavior analysts can 

directly examine how problem behavior changes as environmental antecedents and consequences 

are systematically altered.  

For example, if a child’s problem behavior is hypothesized to be maintained by access to 

preferred items, the therapist may set up a scenario (i.e., a control condition) in which the child 

has unrestricted access to preferred items. No problem behavior would be expected to occur in 

this condition. In the test condition, the therapist would remove the preferred items, returning 

them contingent on challenging behavior. If challenging behavior is repeatedly observed in the 

test condition (i.e., above and beyond levels documented during control sessions), the team can 

confirm their hypothesis. Importantly, designing effective assessment and treatment programs 

requires fluent application of basic behavioral principles paired with real-time reactions to data 

(e.g., Hagopian et al., 2013; Lambert, Copeland et al., 2022).  

 

Function-informed Mechanism-based (FIMB) Treatment 

As highlighted in the APA Task Force on Evidence-Based Practice (2006), achieving 

desirable outcomes requires researchers to engage in value-informed, data-based reactions to all 

accumulated sources of evidence. In response, the field of behavior analysis has begun to 

embrace a new view of evidence-based practice that prioritizes judgment as a central component 
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of every decision-making process (Contreras et al., 2021; Slocum et al., 2014). Lambert, 

Copeland, et al. (2022) described one such approach embracing this flexible view of evidence-

based practices. 

Specifically, Lambert, Copeland, et al. (2022) evaluated the effectiveness of the FIMB 

framework in guiding the design of all assessment and treatment procedures used in a university-

based outpatient clinic across a 6-year time span. All assessment and treatment decisions were 

made by taking stock of the natural processes operating on the client’s behavior and reorganizing 

the circumstances under which they occurred. As such, decisions were informed by the 

anticipated impact of known operant-learning mechanisms (e.g., reinforcement, punishment, 

extinction). Standard goals of the FIMB framework included (a) confirming or ruling out 

functions for challenging behavior, (b) reducing challenging behavior in historically evocative 

contexts, (c) establishing a tolerance for these evocative contexts when functional reinforcers 

were unavailable, and (d) generalizing effects across implementers and settings.  

To standardize assessments of treatment efficacy across cases, Lambert, Copeland, et al. 

(2022) compared each client’s performance during treatment against their performance during 

baseline and calculated a mean baseline reduction (cf. Greer et al., 2016; Rooker et al., 2013; 

Saini et al., 2019). Any reduction at or above 90% corresponded to a highly effective treatment. 

Reductions between 70-89% corresponded to effective treatments, and reductions from 50-69% 

corresponded to marginally effective treatments. Any reduction that fell below 50% 

corresponded to a treatment with equivocal results. 

Overall, outcomes were favorable, suggesting that this formative process translated into 

meaningful reductions in challenging behavior. Specifically, 79% of cases analyzed (i.e., 42 of 

53) had effective or highly effective reductions in behavior from baseline to the first phase of 
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treatment (i.e., response elimination). Further, 72% of cases (i.e., 38 of 53) maintained or 

increased their effectiveness score when moving to the next phase of treatment, which involved 

tolerating periods of delay to functional reinforcers.  

 

Contextualizing Treatment Gains  

Despite these promising clinical outcomes, some researchers (e.g., Lambert, Sandstrom, 

et al., 2022; Schwartz & Kelly, 2021) have begun to question whether gains documented through 

treatment plans will translate to meaningful improvements in life skills (e.g., choice-making or 

friendship-building). In their 2022 study, Lambert, Sandstrom, et al. contacted 53 stakeholders 

(e.g., parents, guardians, teachers) who originally referred the participants served through the 

FIMB framework as detailed in Lambert, Copeland et al. (2022). A total of 29 stakeholders 

responded and completed the survey.  

Lambert, Sandstrom, et al. (2022) analyzed survey results to explore the extent to which 

treatment effects (described in Lambert, Copeland et al., 2022) promoted desirable, distal 

changes in behavior. As part of the survey, respondents completed the Problem Behavior 

subscale of the Scales of Independent Behavior – Revised (SIB-R; Bruininks et al., 1996). 

Researchers conducted a paired-sample t-test and found a statistically significant decrease in the 

reported prevalence (t [28] = 5.44, p < .001) and intensity (t [28] = 5.03, p < .001) of challenging 

behavior from pre- to post-service delivery.  

However, approximately half of respondents (51.7%) reported a return of challenging 

behavior after discharge, and there was no statistically significant difference identified in 

participant access to inclusive environments before and after treatment (t [28] = -0.60, ns). As 

Lambert, Sandstrom, et al. discussed their own conflicting results, they emphasized the critical 
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need to integrate comprehensive assessment of social validity into behavior analytic treatment 

models. Interestingly, this issue was highlighted in the literature over 30 years ago when 

Kennedy conducted a systematic review in 1992 and found that only 20% of articles published in 

Journal of Applied Behavior Analysis (JABA) and Behavior Modification reported findings 

related to social validity. When a similar review was conducted over two decades later, Ferguson 

et al. (2018) found that only 15% of articles published in JABA reported on social validity. 

Taken together, these reviews suggest a persistent underrepresentation of social validity reports 

in the behavior analytic research base.  

This gap in our literature base becomes even more significant when considering the 

foundational characteristics of the field. In the seminal article outlining the dimensions of applied 

behavior analysis, Baer et al. (1968) defined the applied dimension of ABA as “the interest 

society shows in the problem behavior being studied” (p. 92). Then, in 1978 Wolf formally 

introduced the issue of social validity to the field, defining it as the use of evaluative feedback 

from recipients or consumers of ABA services to guide program planning and evaluation. 

Schwartz and Baer (1991) expanded on this definition by suggesting that social validity 

assessment should (a) be a standard part of behavior analytic practice and (b) be administered 

throughout the treatment evaluation (i.e., rather than once at the conclusion of services).  

 

Quality of Life 

As we work to create socially valid treatment models, it may be helpful to consider the 

existing research on quality of life (QoL) as a framework for evaluating whether we are in fact 

achieving socially significant outcomes following behavior-analytic treatment. QoL is not widely 

measured in the behavior analytic research base; however, Schwartz and Kelly (2021) argue that 
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an enhanced QoL is the defining, critical outcome to consider for individuals receiving behavior 

analytic services. Looking outside of our own field, existing research supports use of the QoL 

measure to evaluate program-level outcomes and satisfaction with services.  

Discussion of QoL first emerged in the IDD literature in the 1980s with hundreds of 

proposed definitions and models of QoL (Lyons, 2011). Across all proposed models and 

definitions, researchers largely agreed that the conceptualization should not change based on 

disability status (Turnbull & Brunk, 1990). Thus, it is perhaps fitting to consider the definition 

proposed by the World Health Organization (2012), in which QoL refers to an individual's 

perception of their position within the cultural context of their community. This perception must 

be considered in relation to the individual’s goals, expectations, values, and standards. 

 
Family Quality of Life  

Knowing that disability impacts the whole family (Turnbull et al., 2007), researchers 

have started considering the experiences of the larger family unit when assessing quality of life 

(Lyons, 2011). The family unit can be viewed as a dynamic, interconnected, and self-regulating 

system (Turnbull et al., 1988) within which everyone is influenced by both shared and individual 

contextual factors (Gardiner & Iarocci, 2012). This creates a complicated construct for 

measurement that is perhaps best explained by the theory of change posed by Zuna et al. (2011). 

Family quality of life (FQoL) is positioned as a dynamic measure of the family’s well-being (i.e., 

defined collectively by its members) as a reflection of the interaction of family- and individual-

level needs (Zuna et al., 2011).  

Leaders in the field of disability have called for assessments of FQoL to evaluate 

disability-related policies and services (Dunst & Brudger, 2002). One such measure, the Beach 

Center Family Quality of Life Scale (Hoffman et al., 2006) was developed following extensive 
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qualitative investigation and three national field tests of family satisfaction levels with various 

aspects of FQoL (Park et al., 2003; Summers et al., 2005; Hoffman et al., 2006). Additionally, 

this scale was designed as an outcome measure that would be useful to policymakers, service 

providers, and families looking to evaluate program quality (Summers et al., 2005).  

 

Data Triangulation 

Despite their utility, formal measures of QoL are not often included in behavior analytic 

research. This is perhaps because of the field’s reliance on rigorous, highly controlled single-case 

logic. Because we are not able to repeatedly administer the FQoL it cannot be used as a primary 

outcome measure for a single case design. However, the variables that control responding in the 

context of a highly structured research or treatment context may not be present in less controlled 

spaces (Ledford et al., 2016). This creates a problem for evaluating the extent to which our 

outcomes generalize outside the context of the original treatment setting. Specifically, there is a 

need to contextualize the more molar outcomes of improvement that cannot be assessed in an 

ongoing manner (e.g., FQoL scores).  

Formative triangulation may offer a solution. Formative data triangulation refers to a 

research method used in research and treatment evaluation designed to enhance the validity and 

reliability of findings by integrating and comparing data from multiple and varied sources of data 

at the formative stage of treatment (Bekhet et al., 2012). By engaging in formative triangulation, 

researchers can identify points of divergence and convergence across data sources as they gain a 

more dynamic understanding of the dependent variable. Lambert et al. (2024) used formative 

triangulation by combining quantitative and qualitative data sources to adjust within-session 

treatment procedures based on parent reports of out-of-session behavior. In this case study, 
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researchers documented generalized behavior change for a child with severe challenging 

behavior. However, the researchers did not control these effects. 

 

Rationale 

The current project was designed to extend the work of Lambert et al. (2024) across two 

studies. In the first study, researchers used a changing criterion design to evaluate the 

effectiveness of the FIMB framework to increase levels of prosocial replacement behaviors and 

decrease levels of challenging behavior for three children (i.e., a single sibling set) with IDD and 

a history of severe challenging behavior. During this study, researchers sought to answer the 

following research question: 

1. Does the FIMB intervention (a) increase latencies to challenging behavior and (b) 

decrease latencies in prosocial behaviors observed in formal appointments for three 

participants with IDD who engage in severe challenging behavior?  

During the second study, researchers analyzed caregiver reports of the children’s behavior 

outside the highly controlled setting in which the behavior analytic treatment was occurring. This 

dynamic view of participant performance informed treatment decisions made across both phases 

of the study. By expanding the number and type of data sources considered, researchers sought 

to answer the following questions: 

2. Does the FIMB+ intervention decrease levels of caregiver-reported challenging behavior 

for three participants with IDD outside of formal sessions? 

3. Does the family’s quality of life improve as the children’s challenging behavior improves 

in the unsupervised context?  
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CHAPTER II 

 

GENERAL METHOD 

 

Recruitment 

With approval from Vanderbilt University’s Institutional Review Board, researchers 

recruited one caregiver and three school-aged children. Participants were recruited from a bank 

of referrals submitted to a university-based clinic as described in Lambert, Copeland, et al. 

(2022). To recruit participants, the first author shared information about the study to all 

community providers (i.e., 3 behavior analysts and 5 principals) who had submitted pending 

referrals pending assignment. Two providers (i.e., both behavior analysts) replied, indicating a 

likely fit between the study aims, inclusion criteria, and a family referred to the clinic.  

The first author then contacted the parents or legal guardians listed on the referral (either 

via phone or email) to describe the study and answer questions about participation. The research 

team obtained informed consent from the caregiver of the first family to respond and proceeded 

to the intake process. Child assent was obtained during the first intake meeting and evaluated 

continuously. The second family was thanked for their time and returned to the wait list for the 

university-based clinic.  
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Caregiver Inclusion Criteria 

To be eligible to participate in the study, designated caregivers were required to (a) 

consent to participate in the study and (b) spend at least 1 hr per day supervising participating 

children. Caregivers were excluded if they did not directly supervise the children or were not 

willing to modify their schedule to do so for both baseline and treatment conditions. Caregiver 

interest and availability for participation were obtained via self-report. 

 

Child Inclusion Criteria 

To be eligible to participate in the study, children must (a) have a documented intellectual 

or developmental disability (IDD), (b) be school-aged at the time they are enrolled in the study, 

(c) engage in severe and persistent challenging behavior as reported by their parent or guardian, 

(d) have parental consent to participate, and (e) assent to participate in the study. Notably, any 

nominated child who did not engage in challenging behavior during intake assessments would 

have been excluded. Assent was evaluated on an ongoing basis and is described below. 

Information on each child’s age, diagnoses, and patterns of challenging behavior were 

obtained through caregiver report. To confirm a documented IDD, researchers conducted a 

record review of each child’s previous psychological evaluations and most recent individualized 

educational plans. Finally, to confirm patterns of challenging behaviors, researchers completed a 

series of intake assessments along with a functional analysis (i.e., FA; Iwata et al; 1994).  
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Participating Family   

Kim was a 66-year-old White woman with a graduate degree who was the sole caregiver 

for six children, all of whom had identified disabilities. She was fluent in both spoken English 

and American sign language (ASL). Kim had three teenage daughters (i.e., Kyra, Jasmine, and 

Harmony) who were adopted internationally. Kyra (i.e., age 17) and Harmony (i.e., age 14) were 

biological siblings and were adopted at ages 6 and 4 respectively. Two years later, Jasmine (i.e., 

age 15) was adopted at age 7. All three girls were Black.  

Both Kyra and Jasmine were diagnosed with profound Deafness and communicated in 

American sign language (ASL). They also attended a residential school for the deaf, where they 

boarded for the week, spending weekends and school breaks at home. Harmony was hearing and 

communicated in both spoken English and ASL. Harmony was diagnosed with autism, post-

traumatic stress disorder (PTSD), and a mild intellectual disability. Harmony lived at home and 

attended her zoned public school, where she received special education services. None of the 

three older girls engaged in challenging behavior and thus were excluded from participation in 

the study. However, Kim also had three younger children (i.e., Jerome, Serenity, and Zeke) who 

were identified as eligible participants. 
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Jerome 

 Jerome was a 9-year-old Black boy enrolled in third grade who Kim described as 

“contagiously enthusiastic” and “willing to try anything twice.” Jerome was adopted 

internationally from Africa when he was 3 years old.  At the start of the study, Jerome was 

enrolled in a special education school for students exhibiting severe and persistent challenging 

behavior. Jerome had a medical diagnosis of profound Deafness and autism. Kim reported that 

Jerome frequently (i.e., at least once per hour) engaged in episodes of physical aggression, 

property destruction, and elopement.  

Kim also reported that Jerome had recently experienced a two-year regression in his 

skills. During the regression, Jerome stopped communicating in ASL, lost interest in all preferred 

toys and activities, and required support with previously mastered daily skills such as dressing 

and bathing. Jerome experienced three hospitalizations for his aggression throughout the 

regression period. He was taking daily medications that were managed by a psychiatrist. 

 

Serenity  

Serenity was a 10-year-old child enrolled in fourth grade. Kim described her as a “very 

bright and compassionate” child who is “always a step ahead of everyone around her.” Serenity 

was initially placed into Kim’s care as an infant in the foster care system. She was ultimately 

adopted into the family at age 4. Serenity is biracial (i.e., White and Indigenous) but often self-

identified as Indigenous. When researchers asked Serenity to self-report her gender, she 

indicated that she is nonbinary and prefers to use she/her pronouns. Serenity attended a private 

school for children diagnosed with autism. Kim reported that Serenity frequently (i.e., at least 

daily) engaged in episodes of physical aggression, property destruction, and verbal aggression.  
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Kim also reported concerns related to frequent (i.e., hourly) statements in which Serenity 

threatened to take her own life or the lives of her family members. She had been discharged from 

the care of several psychologists and therapists due to concerns related to her behavior. She was 

taking daily medications that were managed by a psychiatrist who was in frequent 

communication with Kim but was not able to meet with Serenity due to safety concerns. Serenity 

spoke English only and communicated vocally using complete sentences.  

 

Zeke  

Zeke was an 8-year-old Black boy enrolled in third grade. Kim described Zeke as an 

“earnest” and “silly” child with “an immense willingness to please.” Zeke was placed into Kim’s 

care at 18 months of age when he entered foster care. He has remained with the family and is 

currently undergoing the process of adoption. Zeke had a medical diagnosis of attention deficit 

disorder (ADHD), a visual impairment (i.e., Cortical Visual Impairment and Nystagmus), a 

traumatic brain injury (TBI), and autism. Zeke attended his zoned public elementary school, 

where he received special education services under the eligibility category of “other health 

impairments.” Kim reported that Zeke frequently (i.e., daily) engaged in episodes of physical 

aggression, property destruction, and verbal threats.  

She also reported concerns related to toileting, academic progress, and his independence 

with their daily routines at home (e.g., dressing, bathing, teeth brushing). Zeke spoke English 

only and communicated vocally using complete sentences. Zeke took daily medication that was 

managed by a psychiatrist and weekly support from a mental health counselor over telehealth.  
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STUDY I METHOD 

Setting 

With the exception of one phase of treatment (i.e., generalization), all appointments 

occurred in the children’s bedrooms. Each child worked separately with a team of therapists (i.e., 

2-3), including a supervising BCBA. For safety reasons, therapists initially removed loose items 

and furniture. During maintenance and generalization phases, all furniture remained in the room.  

Jerome’s bedroom (10 ft x 6 ft) contained a lofted twin-sized bed, window, swing, and 

small closet filled with his toys and clothes. Jerome typically chose to work and play on the floor 

beside his bed. Serenity’s bedroom (10 ft x 10 ft) contained a lofted twin sized bed, window, two 

bookshelves, a Lego® corner, two buckets of toys, and two small closets. Serenity chose to work 

and play in front of the window. Her room was located directly beside Jerome’s on the main 

floor of the house. Zeke’s bedroom (10 ft x 6 ft) was located on the bottom floor of the home. It 

also contained a lofted twin sized bed, a window, a small table, several drawers of clothes, and 

two buckets of toys. He chose to work and play on the floor beside his bed.   

Jerome’s bedroom connected to a time out space (10 ft x 6 ft), which the family used for 

crisis management for two children (i.e., Serenity and Jerome). The space was kept clear of all 

objects and furniture. A video camera was mounted to the ceiling to allow for uninterrupted 

visual monitoring when the room was in use.  
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The door was controlled by a safety mechanism that could only be activated (i.e., locked) 

if it was actively held down by a human operator. If the person operating the switch moved their 

hand or walked away from monitoring the space, the door was automatically unlocked. The 

switch controlling the safety mechanism was mounted on the wall at a height of approximately 5 

ft to prevent the three younger children from accessing the switch. Figure 1 includes a layout of 

these bedrooms and the time out room. 

 

Figure 1 
 
Diagram of Home Layout  
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Materials 

Observers used handheld computers (e.g., tablets or smartphones) equipped with 

Countee® to collect data on all dependent variables. Procedural fidelity data sheets were set up 

on a clipboard, with a writing utensil, before each session began.  

Across all appointments, therapists brought a bin for each child containing preferred toys. 

A full list of included toys and activities presented to each child is included in Appendix A. The 

therapists also had access to a separate bin containing a set of school supplies for each child (i.e., 

dry erase markers, dry erase board, glue sticks, crayons, pencils, pens, safety scissors) and 

academic tasks matched to their instructional level. Additional materials were developed as part 

of each child’s behavior plan. Specifically, therapists used a visual timer during delay tolerance 

training for Jerome and a brightly colored star (3” x 3”) for Serenity and Zeke.  

 

Dependent Variables and Metrics 

During each appointment, trained observers collected timed-event data in-vivo, using 

continuous count coding procedures. All assessment sessions were a fixed duration of 5 min 

across participants. During the treatment evaluation phase, researchers moved to a trial-based 

format, in which session duration varied. Each trial ended contingent on the participant (a) 

meeting pre-specified schedule requirements to access reinforcement and (b) experiencing the 

programmed dosage of reinforcement. Then, to evaluate a more global impact of the FIMB 

framework across clients, we evaluated the extent to which case conceptualization facilitated the 

FIMB framework’s four primary objectives (i.e., conceptual clarify of functional relations, 

response elimination, EO tolerance, and generalization).  

 



 17 

Reinforcement 

Observers measured time in reinforcement (SR) by activating the SR key when the 

therapist implemented procedures designed to abolish challenging behavior. When the SR key 

was activated, coders were presented with three qualifier keys (i.e., attention, tangible, escape). 

This required the observer to indicate whether the therapist had (a) provided access to preferred 

items or activities, (b) delivered attention, or (c) provided a break free of task demands. Multiple 

SR keys could be selected (i.e., if both attention and tangibles were provided, the coder would 

activate both SR Tan and SR Attn). At the end of each trial, researchers calculated the total 

number of seconds spent in SR (i.e., both within and across SR keys). The total duration of time 

in SR was then divided by the total duration of the trial and multiplied by 100 (i.e., resulting in a 

percentage of time spent in SR for each trial). 

 

Establishing Operations 

Observers measured time spent in programmed establishing operations (EO) by 

activating the EO key when the therapist implemented any procedure designed to evoke 

challenging behavior. When the EO key was activated, coders were presented with three 

qualifier keys (i.e., attention, tangible escape). This required the observer to indicate whether the 

therapist had (a) restricted access to attention, (b) restricted access to preferred items or 

activities, or (c) began issuing demands.  
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Multiple EO keys could be selected (e.g., if both attention and tangibles were restricted). 

EO and SR codes were mutually exclusive. In other words, activating EO automatically 

deactivated the corresponding SR key and vice versa.  Notably, functional reinforcers remained 

available when the EO key was activated. At the end of each trial, researchers calculated the total 

number of seconds spent in EO (i.e., both within and across EO keys). The total duration of time 

in EO was then divided by the total trial duration and multiplied by 100, resulting in a percentage 

of time spent in EO. 

 

Stimulus-Delta 	

To capture the time in EO during which functional reinforcers were not available, 

observers activated a stimulus-delta (S∆) key. When the S∆ key was activated, coders were 

presented with three qualifier keys that were identical to the ones described above in the EO 

section. The app was programmed to prevent the coder from selecting the EO code while the S∆ 

code was activated. When the therapist removed the S∆ the observer deactivated the S∆ key and 

immediately activated the EO key. After activating the EO key the observer was free to toggle 

between SR and EO in response to therapist behavior. Researchers reported time in S∆ per trial to 

facilitate comparisons in changes in level across trials.  

 

Challenging Behavior 

Operational definitions of targeted challenging behavior for each child were developed 

based on the results of intake assessments. All three children were reported to engage in tantrum 

behaviors that included physical aggression and property destruction. However, Jerome’s 

tantrums were reported to escalate to include disrobing or urinating on the floor. Both Serenity 
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and Zeke typically began their tantrums by exhibiting verbal aggression (e.g., growling, hissing, 

yelling, or cursing) before escalating to property destruction or physical aggression. Serenity’s 

tantrums often terminated with an occurrence of elopement. Jerome also engaged in elopement, 

but this behavior was purported to serve a different function and was treated as a separate 

operant outside the context of this study. Each participant’s operational definitions are described 

in detail in Appendix C. 

During assessment, observers coded each occurrence of tantrum behavior observed 

within a 5-min session. This was then converted to a rate, which was used as the primary 

dependent variable to guide decision making during FA. During treatment, observers coded the 

first instance of challenging behavior following trial onset. To analyze treatment effects, 

researchers calculated the latency to challenging behavior observed during each trial.  

 

Mands  

Observers tracked multiple types of manding (i.e., requesting) for each child. An 

independent mand (I-Mand) was coded when a child independently requested a functional 

reinforcer in the presence of an EO for a targeted challenging behavior (e.g., asking for a break 

when a demand was presented). Notably, this request had to occur during an EO period (i.e., not 

in the presence of a S∆). A prompted mand (P-Mand) was coded when a child requested a 

functional reinforcer following a therapist prompt. A delta mand (S∆ Mand) was coded when an 

independent mand occurred when the S∆ code was activated (i.e., when the EO was implemented 

by the therapist, but functional reinforcers were not available). When any of these keys were 

activated, the observer was required to specify the associated reinforcer by selecting if the child 

requested attention, tangibles, or a break. Prompted mands and independent mands were 
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exclusive codes (e.g., if a trial included a P-Mand it could not include an I-Mand). This is 

because either form resulted in immediate delivery of reinforcement and termination of the trial. 

However, each trial may include a S∆ Mand in addition to either a P-Mand or I-Mand (i.e., 

following a S∆ Mand there was a subsequent opportunity for either a P-Mand or I-Mand during 

time in EO). 

During assessment, observers coded each I-Mand that occurred within a 5-min session, 

allowing researchers to calculate a rate of I-Mands per session. Neither P-Mands nor S∆ Mands 

were applicable during assessment. During treatment, observers coded (a) the first mand (i.e., 

either I-Mand or P-Mand) to occur outside of the S∆ period and (b) the first mand to occur within 

the S∆ period (i.e., S∆ Mand). To analyze treatment effects, researchers calculated the latency to 

manding (i.e., I-Mands, P-Mands, and S∆ Mands) coded during each trial. Latency to 

independent manding was used as the primary dependent variable to guide decision-making 

during attention and tangible treatment evaluations.  

 
Compliance 

Each time the therapist issued a demand, the observer selected the demand key on 

Countee. Two qualifier keys were programmed to appear (i.e., comply and noncomply). Comply 

was coded when a child responded in a contextually appropriate manner within 5 s of the initial 

demand or within 5 s of the model prompt. Noncomply was coded if more than 10 s passed from 

the initial demand (i.e., or more than 5 s from the model prompt) without a contextually 

appropriate response from the child. Noncomply was also coded if the child was manually guided 

to complete the response before 10 s had elapsed (i.e., which would have been simultaneously 

noted as a procedural fidelity error).  



 21 

By coding each time a demand was presented, observers were simultaneously required to 

code participant response to the demands. This allowed researchers to analyze compliance at the 

level of both the participant and trial. Compliance was reported as a count per trial and a 

percentage of opportunities. To calculate the percentage of demands that resulted in compliance, 

researchers divided all instances of compliance by the number of demands presented. The 

resulting quotient was multiplied by 100 and converted to a percentage. However, a count of 

instances of compliance was used as the primary dependent variable to guide decision making 

during escape treatment evaluations.   

 

Model Evaluation 

 After analyzing trial-level outcomes for each treatment evaluation, we evaluated the 

extent to which FIMB case conceptualization facilitated four main objectives. We accomplished 

this by calculating categorical impact scores into a single FIMB score for each participant. FIMB 

scores of 10 to 12 signified strong evidence of the model’s efficacy. Scores of 7 to 9 produced 

moderate evidence, and scores of 4 to 6 produced limited evidence. If a participant’s treatment 

evaluation was scored in the range of 0 to 3, we suggested the approach was contraindicated 

(e.g., Lambert, Copeland, et al., 2022).  

 Conceptual clarity. Across every FA conducted, each test condition was compared to its 

corresponding control and coded for demonstrations of effect. A demonstration of effect was 

defined as an observed difference in level, trend, or variability following a change from test to 

control. Detailed rules for coding individual tests as confirmed, suggested, or ruled out are 

outlined in Lambert, Copeland, et al. (2022). We scored the FA as providing full conceptual 

clarity if all tests were confirmed or ruled out. It was coded as providing partial clarity if at least 
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one functional relation was confirmed, but other tests produced outcomes that were not resolved. 

The assessment was scored as actionable if challenging behavior was observed, but no functional 

relations were confirmed. The assessment was coded as providing no clarity if challenging 

behavior was never observed. A single categorical impact score was assigned to each participant 

based on the overall clarity provided by the conglomerate of assessments conducted.  

Response elimination. To standardize evaluations of efficacy across participants, we 

compared each child’s performance during each treatment against their performance during that 

treatment’s baseline condition (e.g., Hagopian et al., 2013). Specifically, researchers mean 

occurrences of challenging behavior during the final three trials from baseline (MBL-3) and 

response elimination (MRE-3). We then subtracted the MRE-3 from the MBL-3, divided the 

difference by the MBL-3, and multiplied the divided by 100 to produce a mean baseline 

reduction (MBLR-3; e.g., Greer et al, 2016). Treatments with scores of at least 90% reductions in 

challenging behavior were determined to be highly effective. Treatments with scores between 

70-89% were determined to be effective. Treatments with scores between 50-69% were scored as 

marginally effective. Any treatment with a score below 50% was coded as equivocal. After 

calculating the impact score for each individual treatment evaluation, researchers averaged all 

relevant MBLR-3 scores to determine the global categorical impact score of the FIMB 

framework for each participant.  

EO tolerance. For all treatments that progressed to EO tolerance, researchers calculated 

an MBLR-3 and evaluated it using the same criteria described above. To evaluate the 

maintenance of treatment effects, researchers compared the categorical impact scores calculated 

for response elimination and EO tolerance. If the categorical score remained the same or 

improved, the treatment was coded the treatment as having strong maintenance effects. If the 
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score deteriorated by one level, maintenance effects were scored as moderate. If the categorical 

score dropped by two levels, we coded the treatment as having limited maintenance effects. Any 

treatment that dropped by three levels was scored as having poor maintenance effects.  

 

Generalization. Using the criteria described in Lambert, Copeland, et al. (2022), 

treatment evaluations were scored as having comprehensive generalization programming if the 

team incorporated (a) endogenous implementers, (b) endogenous settings, and (c) a distributed-

trial format (i.e., extending beyond formal therapy sessions). Researchers documented partial 

programming if only two techniques were attempted. If researchers attempted one technique, it 

was coded as having limited generalization programming. If none of these techniques were 

documented, the coders indicated generalization programming was not attempted.  

 

Observers and Implementers  

 The research team included a male Latino BCBA-D, two doctoral candidates in special 

education programs, and several graduate-level students seeking certification in behavior 

analysis. Prior to working with the family, all members of the research team participated in 18 hr 

of behavioral skills training (Finn, 2020; Sun, 2020). During this training, the team received 

direct instruction on data collection, data management, functional analysis, function-based 

intervention, and crisis management.  
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Training Procedures 

Master’s level research assistants served as the primary coders for all sessions in the 

supervised context. Before collecting data in the field, all observers were trained according to the 

video-based protocol outlined by Dempsey et al. (2012). Each team member was required to 

achieve agreement of at least 90% with the master code for each video. The first author then 

trained the coders during a 1 hr in-person training session on participant-specific definitions. 

After the training session, all coders took a paper-pencil quiz on the codebook definitions. They 

were required to score 100% on the quiz before moving to in-vivo coding.  

 

Interobserver Agreement (IOA) 

 A second trained observer (often the first author) collected reliability data on 43% of 

trials across all participants and phases. Using a 3-s window of agreement, the researcher 

calculated point-by-point agreement by (a) counting the number of agreements coded for each 

variable, (b) counting the number of disagreements coded for each variable, (c) dividing the 

number of agreements by the total number of agreements and disagreements, and (d) multiplying 

by 100 (Ledford & Lane, 2024).  

Agreements included all instances in which observers coded the same variable within the 

3-s time window. Disagreements were coded in two circumstances. If only one observer coded a 

variable, it was marked as a disagreement. If both observers coded the same variable outside the 

3-s window of agreement, this was also coded as a disagreement. A single score was first 

calculated for each variable and then aggregated across variables and reported as a single 

agreement score for each session. 
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Experimental Design and Data Analysis 

Several different single-case designs were used over the course of the study, each paired 

with distinct data analysis techniques and considerations (Ledford & Gast, 2024).  

 

Function Identification 

Researchers used multielement-logic to evaluate FA outcomes (Barlow & Hayes, 1979). 

By rapidly alternating across four conditions (e.g. attention, tangible, escape, play) during a 

single phase, researchers analyzed the extent to which the data from the test conditions differed 

in level from that of the data in the control condition (Ledford et al., 2024). As researchers 

analyzed these differentiated levels of responding, we consulted the data interpretation rules 

formalized by Roane et al. (2013) to decide when to discontinue each test condition (i.e., when to 

identify or rule out possible functional relations).  

In the final iteration of Jerome’s FA the team transitioned to a sequential introduction and 

withdrawal across adjacent phases to address concerns about (a) multitreatment interference and 

(b) a potential cyclical pattern of problem behavior (e.g., Kim hypothesized that tantrums 

happened every 30 min regardless of circumstance). In this iteration, we analyzed response 

patterns for changes in level associated with the identified phase changes.  

 

Treatment Evaluation 

During treatment evaluation, researchers used a changing criterion design (Hartman & 

Hall, 1976). The team made two decisions intended to reduce exposure to counter-therapeutic 

contingencies. First, researchers used data from relevant test conditions of the FA (i.e., those 

with confirmed functions) as baseline data. To do this, researchers re-analyzed all FA data and 



 26 

calculated the latency to the first occurrence of target behavior. Second, researchers embedded a 

countertherapeutic criterion change (i.e., we went back to a previous criterion level) to strengthen 

the validity of the design and avoid the need to revert back to reinforcing challenging behavior 

(Ledford & Tuck, 2024).  

Decisions about phase changes and criteria changes were both response-guided (i.e., 

made in response to graphed data) and grounded in a few pre-existing rules. A minimum of three 

data points needed to be collected in each condition before considering any changes. Each phase 

of treatment had a corresponding mastery criterion (described below). As the number of data 

points required to reach mastery increased, we required additional data points to be collected in 

each phase. Specifically, half of the data points collected in any treatment condition needed to 

meet mastery requirements. Additionally, 50% of the data points contributing to mastery criteria 

must be in the second half (i.e., temporally) of the data set.  

 

General Procedures 

 To structure appointments, the researchers assembled two teams (i.e., three therapists and 

one supervising BCBA per team). Each team attended two appointments per week for 

approximately 2 hr per appointment. During this time, teams conducted multiple sessions per 

appointment to evaluate responsiveness to programmed contingencies in the supervised context. 

All children were invited to work with the researchers at the start of each appointment. If they 

declined, their dissent was documented. The child then rejoined the typically scheduled 

household activities. Although we did not use data for research purposes when dissent was 

recorded, the team implemented the child’s behavior plan whenever tantrums occurred.  
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All appointments were divided into three, 30-min segments to allow all therapists to work 

with all three children. For example, if a therapist started the appointment with Jerome, they 

would then transition to Serenity, and finish the appointment with Zeke. The remaining 30-min 

of the appointment was allocated to transitions between rotations (i.e., 5- min between each or 15 

min of transition) or appointment-specific jobs (i.e., setting up materials, post-session clean up, 

caregiver debrief).  

 

Intake Assessments 

Researchers completed a series of intake assessments to learn more about each child. 

Two team members completed open-ended interviews with Kim (e.g., FAI; O’Neill et al., 1997) 

to operationalize each child’s challenging behavior and identify an array of consequences 

reported to follow these behaviors. Two separate team members simultaneously conducted a 

series of preference and demand assessments. This information was used to help the team design 

an individualized functional analysis for each child. 

  

Function Identification 

Functional analyses were completed just before treatment began for each child. Across all 

test conditions, programmed consequences were delivered contingent on challenging behavior 

according to a fixed-ratio 1 schedule of reinforcement (i.e., therapists reinforced every instance 

of target behavior). Researchers included attention, tangible, and escape test sessions for all three 

children. Additionally, FA conditions were presented in the order suggested by Hammond et al. 

(2013) to control for carry-over effects and capitalize on relevant motivating operations.  
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Attention Condition 

Prior to beginning an attention session, therapists provided high-quality attention for a 

minimum of 30 s. At session onset, the therapist removed attention, ignoring all nontarget 

behavior. Contingent on tantrum behaviors, the therapist provided 30 s of attention in the form of 

reprimands (i.e., Jerome and Zeke) or statements of concern (i.e., Serenity). Access to 

moderately preferred items (i.e., determined during preference assessments) remained available 

throughout the session. No demands were presented.  

 

Tangible Condition 

Therapists provided brief access (30 s) to highly preferred items before beginning 

tangible sessions. At session onset, the therapist removed the items, returning them contingent on 

tantrum behavior. Access to attention was available throughout the session, and no demands 

were presented. 

 

Escape Condition 

After ensuring the child had access to a break from all demands (including questions) for 

30 s, the therapist began an escape session by presenting a task demand (i.e., gross-motor tasks 

for Jerome; household chores for Zeke and Serenity). All demands were presented vocally for 

Serenity and Zeke and in ASL for Jerome. Compliance with demands produced a subsequent 

demand. If the child did not complete the demand within 5 s, the therapist provided a model 

prompt, which was followed by manual guidance to complete the task after an additional 5 s. 

Contingent on tantrum behavior, the therapist provided a 30-s break from demands. No preferred 

tangible items were present during this condition. 
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Play Condition (Control) 

During play sessions, therapists avoided delivering demands, ensured continuous access 

to high-preferred tangible items, and provided attention at least once every 30 s. Tantrum 

behavior produced no programmed consequences.  

 

Response Elimination 

During this phase, all three participants were repeatedly exposed to therapeutic 

contingencies in the presence of challenging behavior’s establishing operations (i.e., confirmed 

functions). To select techniques, researchers consulted the hierarchically established 

considerations of precision outlined in Lambert, Copeland, et al. (2022). As stipulated by the 

framework, therapists began therapy with functional communication training for all identified 

functions of challenging behavior (FCT; Carr & Durand, 1985) 

 

Functional Communication Training (FCT) 

 Therapists structured motivating operations for attention (i.e., all children), escape (i.e., 

all children), and tangible (i.e., Serenity and Zeke) trials as described in FA procedures. 

However, tantrums were placed on extinction (i.e., did not produce any programmed 

consequences). Each trial began with therapists implementing the programmed EO. Therapists 

taught a functional communication response using a 5-s progressive time delay (Touchette & 

Howard, 1984).  

During the first trial, a separate therapist immediately prompted the child to request a 

break (i.e., at a 0-s delay) using a 3-step least-to-most prompting procedure. For Serenity and 

Zeke, the 3-step procedure included (a) providing an expectant look, (b) providing a verbal cue 
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(e.g., “you can ask”), and (c) vocally modeling the expected mand. Jerome had a similar 3-step 

prompting procedure that included (a) providing an expectant look paired with the “ask me” in 

ASL, (b) modeling the mand in ASL, and (c) manually guiding the mand in ASL. If any child 

responded incorrectly or did not respond to a prompt within 5 s, the therapist increased the 

prompt level. The delay to the initial prompt was gradually increased by 5 s after every trial until 

the team reached the terminal prompt delay of 30 s. 

Prompted and independent mands were immediately followed by access to 

reinforcement. The session then ended with the conclusion of the reinforcement period. Any 

session with an independent mand and no tantrums was considered a demonstration of mastery 

(i.e., contributed to satisfaction of the mastery criteria). 

 

Synthesized Functional Communication Training (FCT) 

Only Jerome participated in this phase of treatment. Therapists synthesized EOs and 

required Jerome to request both a break and attention within the same reinforcement period (i.e., 

instead of practicing each response in isolation). Therapists now provided high quality attention 

in addition to a break from all demands prior to starting each session. When the session began, 

the therapist shifted to a more neutral “business-like” tone and delivered a demand.  

During the first trial, a separate therapist immediately prompted Jerome to request a break 

(i.e., at a 0-s delay) using the same progressive time delay, 3-step least-to-most prompting 

procedure described above. Following either a prompted or independent escape mand, the 

therapist removed all demands and began the SR period. Using a constant time delay prompting 

procedure, the second therapist immediately prompted Jerome to request attention (i.e., 0-s 

delay) after the escape SR period began. For all subsequent sessions, the prompt for the attention 
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mand occurred 5-s after the SR period for escape began. All prompted and independent mands 

for attention (i.e., that followed a mand for escape) resulted in access to high-quality attention for 

the remainder of the 30-s of SR. Notably, the second request did not reset the clock or extend 

time in SR. Additionally, therapists required the mands to occur in this order (i.e., request a 

break first and then request attention). Any trial both independent mands (i.e., I-Mand Esc and I-

Mand Attn) and no tantrum behavior was considered a demonstration of mastery. 

 

Building Tolerance for Establishing Operations 

Through two-component chained schedules arrangements (Ferster & Skinner 1957), 

therapists varied the availability of functional reinforcers by schedule components based on each 

child’s performance. Each component was signaled by a unique stimulus (i.e., S∆ for extinction, 

SD for reinforcement). Trials always in S∆ with both mands and tantrums placed on extinction in 

the presence of programmed EOs. Therapists held up a brightly colored paper star while 

exposing participants to their identified EOs. Any mands that occurred during this time resulted 

in the therapist gesturing to the timer to remind the child that reinforcement was unavailable.  

For both Serenity and Zeke, this cue was gradually faded out and replaced by any item 

the child selected as “the star” paired with a verbal reminder of the rules previously paired with 

the star (e.g., “Okay this Lego is our star. Remember, when the Lego man is on the shelf, I can’t 

talk to you and you need to wait patiently.”). Jerome required a more dynamic visual support to 

indicate the passage of time, so therapists provided him with a token board and visual timer. The 

number of tokens he was required to earn corresponded to the programmed response requirement 

of the S∆ schedule component. Any mands for a break that occurred during this time resulted in 

the therapist gesturing to the token board to remind him that reinforcement was unavailable. 
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In the second component (i.e., SD), therapists maintained the relevant EO but removed the 

signal (i.e., “star” for Serenity and Zeke; delivered the final token for Jerome). Transitions from 

S∆ to. SD were contingent on the satisfaction of a conjunctive contingency which required (a) the 

absence of tantrum behavior for a pre-established duration and (b) satisfaction of a pre-

established performance criterion for a prosocial, alterative behavior. The requirements for 

transitions during treatment evaluations involving escape functions for each participant are 

outlined in Table 1. Notably, Kim selected the terminal schedule value for each child. 

Researchers then calculated the number of demands presented between trial onset and the first 

instance of tantrum behavior during baseline to select the first schedule requirement. Response 

requirements were doubled between criterion phases for Jerome. Requirements increased by two 

for Serenity and Zeke, with two exceptions (i.e., both described in the results section).  

Table 1 
 
EO Tolerance Requirements for S∆  Transitions During Escape 
 
 Jerome Serenity Zeke 

Phase 1 FR-1 FR 2 FR-1 

Phase 2 FR 2 FR 4 FR 2 

Phase 3 FR 4 FR 6 FR 4 

Phase 4 FR 8 FR 8 FR 3 

Phase 5 FR 16 FR 10 FR 5 

Phase 6 FR 1 FR 12 FR 7 

Phase 7 FR-16 FR 22 FR 9 

Phase 8 - FR 2 FR 11 

Phase 9 - FR 22 FR 1 

Phase 10  - FR11 
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The requirements for transitions during treatment evaluations involving attention nad 

tangible functions are outlined in Table 2. Because Jerome’s treatment was synthesized with 

escape at this stage, he is not included in this table. Again, Kim selected the terminal schedule 

value for each child. Researchers used the latency to the first occurrence of tantrum behavior 

during baseline to set the initial schedule requirement. Response requirements were increased 

either by 1.5 times the requirement for the previous criterion or doubled (i.e., per a randomized 

number generator) number generator. Requirements decreased on at least one occasion per 

evaluation to enhance the internal validity of the design (i.e., additional detail seen in results). 

 
Table 2 
 
EO Tolerance Requirements for S∆ Transitions for Attention and Tangible 
 
 Attention Tangible 
 Serenity Zeke Serenity Zeke 

Phase 1 30 s 10 s 20 s 10 s 

Phase 2 45 s 20 s 40 s 20 s 

Phase 3 30 s 40 s 80 s 40 s 

Phase 4 45 s 80 s 160 s 80 s 

Phase 5 90 s 160 s 320 s 160 s 

Phase 6 180 s 320 s 180 s 240 s 

Phase 7 360 s 640 s 320 s 360 s 

Phase 8 720 s 10 s 540 s 540 s 

Phase 9 30 s 640 s 20 s 810 s 

Phase 10 720 s- - 540 s- 10 s- 

Phase 11 - - - 810 s 
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When transitioning to the second schedule component after meeting the requirements 

outlined in the tables above, tantrums remained on extinction, but mands were now reinforced on 

a fixed-ratio 1 schedule. If no manding occurred within 10 s of the transition between schedule 

components, the therapist delivered a controlling prompt. 

 

Generalization 

Researchers trained Kim on the final iterations of all treatment procedures using a 

behavioral skills training model. After demonstrating mastery of intervention procedures in a 

role play scenario with a member of the research team, Kim implemented the treatment with her 

children. One therapist provided feedback and coaching throughout while the remaining team 

members collected data.  

 
Procedural Fidelity  

A research team member who was not implementing treatment collected procedural 

fidelity data across 37% of sessions to measure adherence to study procedures. Some therapist 

behaviors were binary (i.e., coded as correct or incorrect). Other behaviors were dependent on 

child behaviors and required only under certain circumstances. For these opportunity-bound 

behaviors, observers coded each opportunity as correct or incorrect. Researchers then calculated 

a percentage adherence score. To do this, we calculated the proportion of correct responses for 

any opportunity-bound behaviors that were coded more than once (e.g., compliance). Then, 

researchers added those proportions to the number of correct binary codes to produce the total 

number of correct behaviors. We then divided the total number of correct behaviors by the total 

number of possible behaviors and multiplied the quotient by 100. Mean percentage adherence 

exceeded 90% across all contexts and conditions (see Table 3).  
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Table 3 
 
Mean (Range) Percentage Adherence to Procedures by Condition and Context 
 
 FA RE EO Gen 
Jerome 98.7 

(97-100) 
100 

 
100 

 
100 

 

Serenity 100 94.3 
(80.0–100) 

 

100 100 
 

Zeke 100 100 100 100 
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STUDY I RESULTS 

 
Results for all phases of treatment are first discussed at a summative level using the 

FIMB framework categorical evaluations (as proposed in Lambert et al., 2022). Participant-level 

results follow. 

 

Functional Analyses  

Both Serenity and Zeke’s FAs were coded as providing full conceptual clarity (i.e., all 

included test conditions were either confirmed through functional relations or ruled out by the 

end of the assessment). Jerome’s FA was scored as having partial clarity, meaning at least one 

functional relation was confirmed, but other tests produced suggested outcomes.  

 

Jerome’s Functional Analysis 

Jerome’s FA was completed in five appointments across four iterations (Figure 2). The 

first iteration was completed across 14 sessions (11 test and 3 control), lasting a total of 70 min. 

Approximately 27.1% of this time was spent in SR, with the remaining time spent in purported 

EO. Therapists presented 91 demands across three escape sessions, and Jerome complied with 26 

demands presented (i.e., 28.6%).  
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The comparison included an adequate number of data points for comparing tantrum rates 

across conditions. Because data patterns were not consistent (i.e., differentiated responding was 

initially observed during tangible and escape sessions before responding dropped to zero for all 

data paths), additional data collection would be needed to draw conclusions about functional 

relations. However, the team shifted to a pairwise assessment to address concerns related to 

multitreatment interference (i.e., alternating between a single test and control).   

The second iteration was completed across 15 sessions (11 escape and 4 control), lasting 

a total of 75 min. Approximately 30.1% of this time was spent in SR, with remaining time spent 

in purported EO. Therapists presented a total of 270 demands across all escape sessions in this 

iteration, and Jerome complied with 116 (73%) of the demands presented.  

The comparison included an adequate number of data points from both conditions. 

However, data patterns were inconsistent, with differentiated responding observed in two of the 

three final condition pairings (i.e., escape session 11 vs. play session 12; escape session 14 vs. 

play session 15). Low levels of tantrum behavior were recorded during across control sessions 

(i.e., except for the single occurrence documented in the first play session). Tantrum behavior 

was initially at zero levels during escape sessions, before increasing in level and variability. A 

functional relation determination could not be made without additional data. However, due to 

time constraints, the team coded escape as a suggested function of Jerome’s tantrums and 

proceeded to the third iteration. 
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The third iteration was completed across 11 sessions (7 attention and 4 control) lasting a 

total of 55 min. Approximately 43.6% of this iteration was spent in SR, with the remaining time 

spent in purported EO. This comparison included an adequate number of data points, with four 

instances of differentiated responding. Two comparisons resulted in identical levels of 

responding (i.e., attention session 5 vs. play session 6; attention session 7 vs. play session 8). No 

tantrums were observed across play sessions. Tantrums occurred at low, variable rates during 

attention sessions, with four sessions containing low (i.e., but comparatively elevated) levels of 

tantrum behavior. A functional relation was confirmed for attention.  

The fourth and final iteration was completed across 19 sessions (6 tangible and 13 

control). The total duration of this iteration was 95 min with 72% of the time spent in SR. By 

setting up a withdrawal design, researchers alternated between a series of play and tangible 

sessions. This A-B-A comparison allows for only two potential demonstrations. However, no 

tantrums were observed, and the team discontinued the assessment due to time constraints. The 

team did rule out tangibles as a possible functional reinforcer for Jerome’s tantrums after 

completing six consecutive sessions in which Jerome was exposed to the establishing operation 

without engaging in challenging behavior.  
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Figure 2 

Functional Analysis of Jerome’s Tantrums 

 

  
Serenity’s Functional Analysis 

Serenity’s FA was completed across three appointments in a single iteration (Figure 3). It 

included 14 sessions (10 test and 4 control) that were completed in 70 min (i.e., with 42.6% of 

the time spent in reinforcement). Therapists presented 27 demands across all escape sessions, 

and Serenity complied with 15 of the presented demands (i.e., 55%). The comparison included 

an adequate number of data points across four conditions. Observers recorded elevated levels of 

tantrum behavior during all tangible and escape sessions. All paired sessions for these conditions 

were documented to have consistently differentiated levels of responding during control. Of the 
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four possible comparisons for the attention condition, three resulted in differentiated responding 

with elevated levels of tantrums observed during attention sessions as compared to play sessions. 

Researchers identified a functional relation between attention, tangible, and escape conditions 

and Serenity’s challenging behavior.  

 

Figure 3 

Functional Analysis of Serenity’s Tantrums 

 

 
 

Zeke’s Functional Analysis 

Zeke’s functional analysis was completed across four appointments in a single iteration 

(Figure 4). The FA was completed over 14 sessions (10 test and 4 control) in 70 min (i.e., with 

46.5% of the time spent in reinforcement). Therapists presented a total of 58 demands across 

escape sessions, and Zeke complied with 54 of the demands (i.e., 93.1%). Observers recorded 

elevated levels of tantrum behavior during all attention, tangible, and escape sessions. No 
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tantrums were observed during play sessions. Due to the decreasing trend documented across the 

first three escape sessions (i.e., with similar levels of responding in the third comparison), we 

conducted an additional comparison for this condition before confirming attention, tangible and 

escape functions for Zeke’s tantrum behavior.  

 

Figure 4 

Functional Analysis of Zeke’s Tantrums 
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Treatment Outcomes 

Treatment was highly effective (i.e., resulted in at least a 90% decrease in challenging 

behavior) for all nine treatment evaluations. Eight of the treatments progressed to EO tolerance 

(i.e., Jerome’s attention and escape treatments were synthesized at this stage). All eight EO 

tolerance treatments were scored as highly effective and displayed strong maintenance (i.e., there 

was no degradation in categorical impact scores). Generalization outcomes are discussed in the 

results section of the second study. 

 

Jerome’s Treatment Evaluation 

Jerome’s treatment evaluation was completed across two phases. The phase (as seen in 

Figure 5) included 17 trials (i.e., 5 attention and 12 escape) of treatment completed across ten 

appointments. Notably, for six of these appointments, Jerome dissented from participating in 

study procedures after a single trial. In total, Jerome spent 30 min in this phase of treatment (i.e., 

with 87.5% of the time spent in reinforcement). This treatment plan was discontinued after 

documenting (a) little change in independent manding and (b) the frequency with which Jerome 

would dissent from study procedures following treatment onset. These data are included in 

Appendix D 

During the second phase of his treatment evaluation, therapists addressed both attention 

and escape functions across 32 treatment trials and five appointments. Jerome did not dissent 

from study procedures. The results can be seen in Figure 5 across four panels. Of note, the 

changing criterion design shown in the top panel (i.e., count of instances of demand presentation 

and compliance) included six opportunities for demonstrations of effect, including one instance 

of reverting to a previous criterion (i.e., moving from FR-16 to FR-1 and back to FR-16 in the 
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final three phases). White columns represent trials with noncompliance. Gray columns indicate 

instances of compliance. Columns with gray and white signify that both compliance and 

noncompliance behaviors were observed. The height of each column corresponds to the total 

number of demands presented during that trial. Stable data patterns were observed within each 

criterion of this panel before researchers discontinued data collection, ensuring the level of 

compliance closely aligned with the criterion for most data points. Changes between criteria led 

to immediate differences in the level of responding. Taken together, researchers identified a 

functional relation between the FIMB framework and increased levels of compliance.  

Researchers simultaneously monitored Jerome’s latency to responding in other panels to 

ensure he satisfied the mastery criteria for each phase and to calculate an efficacy score for the 

treatment evaluation. Specifically, in panel two (i.e., independent and prompted mands), we 

observed a decrease in the latency to independent requests (i.e., though slightly delayed, around 

trial 16) and increase in latency to prompted mands following the introduction of synthesized 

FCT (i.e., RE[P2]). These results maintained during the EO tolerance phase of treatment.  

In the third panel of Figure 5, researchers documented variable levels of S∆ mands 

through the EO tolerance phase of treatment. However, prompted mands did not resurgence 

during this stage. In the bottom panel of Figure 5, researchers documented decreased levels of 

tantrum behavior throughout all phases of treatment (i.e., with the exception of trials 29-30). 
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Figure 5 

Jerome’s Treatment Evaluation 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note. BL = baseline; RE = response elimination; P1 = Phase 1; P2 = Phase 2; EO = establishing 
operations; criterion requirements are indicated in the top panel above each marked goal line; the 
white columns in the top panel indicate the total number of demands presented and gray columns 
indicate demands that resulted in compliance  
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Serenity’s Treatment Evaluation 

 Researchers completed three distinct treatment evaluations with Serenity. Her attention 

treatment evaluation (Figure 6) was completed across 44 trials and nine appointments. Serenity 

dissented from one appointment. In all, the evaluation took approximately 171 min with 21.6% 

of session time spent in SR. The changing criterion design depicted in the top panel of Figure 6 

included nine opportunities for demonstrations of effect, including two instances of reverting to a 

previous criterion (i.e., the first and last changes in criteria requirements. Specifically, we first 

reverted to a 30-s S∆ schedule component after Serenity mastered the 45-s criterion before 

reverting to the 30-s criterion after she mastered the 720-s criterion. Stable data patterns were 

observed within each criterion before researchers discontinued data collection, ensuring latencies 

to attention I-Mands closely aligned with the criterion. Further, changes between criteria led to 

immediate differences in level. Taken together, researchers identified a functional relation 

between the FIMB framework and increases in appropriate requests for attention. 

 Data in the bottom panel of Figure 6 were analyzed concurrently as researchers 

monitored Serenity’s tantrum behaviors to ensure she satisfied the mastery criteria for each phase 

and to calculate an efficacy score for the treatment evaluation. No instances of tantrum behavior 

were documented after baseline concluded. 
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Figure 6 

Serenity’s Attention Treatment Evaluation 

 

Note. BL = baseline; RE = response elimination; EO = establishing operations; GEN = 
generalization; criterion requirements are indicated in the top panel near the marked goal line for 
each criterion  

 

Serenity’s tangible treatment evaluation (Figure 7) was completed across 32 trials and 14 

appointments. She did not dissent from participating in any appointments linked to the tangible 

treatment evaluation. In all, the evaluation took approximately 203 min with 24.8% of session 

time spent in SR. The changing criterion design depicted in the top panel of Figure 7 included 

seven opportunities for demonstrations of effect, including one instance of reverting to a 

previous criterion. Specifically, we reverted to a 20-s S∆ schedule component after Serenity 
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mastered the 640-s criterion. Stable data patterns were observed within each criterion before 

researchers discontinued data collection, ensuring latencies to tangible I-Mands closely aligned 

with the criterion. Changes between criteria led to immediate differences in level. Researchers 

identified a functional relation between the FIMB framework and increases in appropriate 

requests for tangible items. Data in the bottom panel of Figure 7 were analyzed as described 

above. No instances of tantrum behavior were documented after baseline concluded. 

 

Figure 7 

Serenity’s Tangible Treatment Evaluation 

 

Note. BL = baseline; RE = response elimination; EO = establishing operations; GEN = 
generalization; criterion requirements are indicated in the top panel near the marked goal line for 
each criterion  
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The escape treatment evaluation (Figure 8) was completed across 39 trials and 18 

appointments. Serenity dissented from three appointments after therapists initiated an escape 

trial. In all, the evaluation took approximately 753 min with 18.1% of time spent in SR. This 

changing criterion design included nine opportunities for demonstrations of effect, including one 

instance of reverting to a previous criterion. Specifically, we reverted to a FR(2) S∆ schedule 

component after Serenity mastered the FR(22) criterion. Stable data patterns were observed 

within each criterion before researchers discontinued data collection. Changes between criteria 

led to immediate differences in level. Researchers identified a functional relation between the 

FIMB framework and increases in compliance for Serenity.  

Data in the bottom panel of Figure 8 were analyzed concurrently. As seen in the middle 

panel, researchers observed levels of independent mands that corresponded with increasing 

schedule requirements across the EO tolerance phase. No prompted mands nor S∆ mands were 

observed. Additionally, no tantrum behavior was documented after baseline concluded.  
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Figure 8 

Serenity’s Escape Treatment Evaluation 

 

 

Note. BL = baseline; RE = response elimination; EO = establishing operations; GEN = 
generalization; criterion requirements are indicated in the top panel above each marked goal line; 
white columns in the top panel indicate the total number of demands presented and gray columns 
indicate demands that resulted in compliance  
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Zeke’s Treatment Evaluation 

Three treatment evaluations were completed to assess Zeke’s progress. The attention 

treatment evaluation (Figure 9) was completed across 36 trials and 17 appointments. Zeke did 

not dissent during this treatment evaluation. In all, the evaluation took approximately 820 min 

with 26.2% of trial time spent in SR. The changing criterion design depicted in the top panel of 

Figure 9 included nine opportunities for demonstrations of effect, including one instance of 

reverting to a previous criterion. Specifically, we reverted to a 10-s S∆ schedule component after 

Zeke mastered the 640-s criterion. 

Stable data patterns were observed within each criterion before researchers discontinued 

data collection. During the second criterion requirement (i.e., when Zeke was required to wait 20 

s without tantrum behavior before manding for attention), researchers observed low latencies to 

S∆ mands (i.e., Zeke was asking before the therapist transitioned to the schedule component in 

which attention was available upon request). This prompted the team to extend data collection 

for this phase. As latencies to S∆ mands increased, the latencies to prompted mands decreased for 

two trials before stable, low levels of I-Mands were observed again. All other phase changes 

between criteria led to immediate differences in the level of independent mands. Thus, 

researchers identified a functional relation between the FIMB framework and increases in 

independent mands for attention. 
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Figure 9 

Zeke’s Attention Treatment Evaluation 

 

Note. BL = baseline; RE = response elimination; EO = establishing operations; GEN = 
generalization; criterion requirements are indicated in the top panel near the marked goal line for 
each criterion 

 

The tangible treatment evaluation (Figure 10) was completed across 48 trials and 12 

appointments. In all, the evaluation took approximately 713 min with 20% of trial time spent in 

SR. This changing criterion design included ten opportunities for demonstrations of effect, 

including one instance of reverting to a previous criterion. Specifically, we reverted to a 10-s S∆ 

schedule component after Zeke mastered the 810-s criterion. Stable data patterns were observed 

within each criterion before researchers discontinued data collection. All changes between 
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criteria led to immediate differences in level for independent requests for tangibles. Thus, 

researchers identified a functional relation between the FIMB+ treatment model and increases in 

I-Mands for tangible for Zeke.  

 

Figure 10 

Zeke’s Tangible Treatment Evaluation 

 
Note. BL = baseline; RE = response elimination; EO = establishing operations; GEN = 
generalization; criterion requirements are indicated in the top panel near the marked goal line for 
each criterion 
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The escape treatment evaluation (Figure 11) was completed across 50 trials and 21 

appointments. Zeke dissented from three appointments during this phase of treatment. In all, the 

evaluation took approximately 912 min with 17.3% of session time spent in SR. The changing 

criterion design depicted in the top panel of Figure 11 included nine opportunities for 

demonstrations of effect, including one instance of reverting to a previous criterion. Specifically, 

we reverted to a FR(1) S∆ schedule component after Zeke mastered the FR(11) criterion. Stable 

data patterns were observed within each criterion before researchers discontinued data collection, 

with one exception. After observing decreased latencies to tantrum behaviors and variable levels 

of compliance during the third criterion (i.e., FR 4) the team lowered the response requirement. 

All other changes between criteria led to immediate differences in levels of compliance that 

remained stable across the phase. Thus, researchers identified a functional relation between the 

FIMB framework and increased levels of compliance for Zeke. 

Data in the bottom panel of Figure 11 were analyzed concurrently. As seen in the middle 

panel, researchers observed levels of independent mands that corresponded with increasing 

schedule requirements across the EO tolerance phase. Researchers never observed S∆ mands but 

did observe variable levels of prompted mands in the first several trials of both phases of 

treatment. Additionally, observed a resurgence of tantrum behavior during the early stages of EO 

tolerance. By the later trials of this phase, tantrum behavior had returned to zero levels. 
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Figure 11 

Zeke’s Escape Treatment Evaluation 

 

Note. BL = baseline; RE = response elimination; EO = establishing operations; GEN = 
generalization; criterion requirements are indicated in the top panel above each marked goal line; 
white columns in the top panel indicate the total number of demands presented and gray columns 
indicate demands that resulted in compliance  
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Interobserver Agreement  
 
 Mean IOA across all baseline and treatment trials is displayed in Table 1. Mean IOA for 

Jerome was 96% (range, 95.8-96.2%) across 43.2% of baseline (i.e., FA sessions), 97.1% (range, 

95-100%) across 36% of response elimination trials, and 99% (range, 98.-100%) across 33% of 

EO tolerance and generalization trials. Mean IOA for Serenity was 96.3% across 50% of 

baseline, 98.2% across response elimination trials, and 97.8% across EO tolerance and 

generalization trials. Mean IOA for Zeke was 94.7% across 40% of baseline, 94.3% (range, 90.7-

98.14%) across 35.3% of response elimination trials, and 90.3% (range, 88.1-99.3%) across 

35.3% of EO tolerance and generalization trials. 
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CHAPTER III 

STUDY 2 METHOD 

 The research team designed Study 2 to contextualize the data collected during the 

structured appointments described in Study 1. Despite the overwhelmingly positive outcomes 

achieved in Study 1, researchers were initially spending a significant amount of time at the end 

of every appointment responding to crisis situations and managing severe behavior. Further, 

these treatment gains were not generalizing to the children’s behavior outside of the structured 

appointments (i.e., in the researchers’ absence). The purpose of Study 2 was to evaluate the 

effect of embedding formative data triangulation into the FIMB framework on caregiver reports 

of tantrum behaviors. We also sought to evaluate the effects of this treatment model on 

improvements in the family’s QoL.  

 
Setting 
 

Because Study 2 took outside of structured appointments, the primary setting was the 

family’s home (i.e., not just the children’s bedroom). The home itself encompassed four common 

living areas (i.e., the kitchen, a sitting area attached to the kitchen, a family exercise room, and a 

den with a television in the basement) in addition to the children’s bedrooms (described in Study 

1). However, some sessions occurred across community locations such as the local dance studio, 

a neighborhood park, a grocery store, or a children’s museum. 

All mealtime routines and food preparation occurred in the kitchen (i.e., food was not 

allowed in other areas of the home). The den area included a couch, rug, and large television 

equipped with several streaming services. The sitting area was attached to the kitchen and 

included two couches along with all “family” level books, board games, and toys (i.e., anything 

that was supposed to be shared across siblings). The family exercise room was situated in front 
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of the sitting area and kitchen. It encompassed a stationary bike, indoor trampoline, weightlifting 

equipment, several jump ropes, and a hula hoop. Kim did not report on the children’s behavior if 

she was not directly supervising them during that time (i.e., across the school day).  

 
Materials 
 

Kim completed all data collection and video coding using her smartphone. No paper and 

pencil data collection were used. During this phase of the project, supplemental materials were 

developed as part of each child’s behavior plan and in response to Kim’s feedback. The team 

developed visual supports depicting intervention contingencies for Serenity (see Appendix E) in 

addition to an interactive visual schedule for each child to use across the day. As the children 

learned to use the visual schedule, the team created a task analysis with visual supports for the 

family’s morning and evening routines (Appendix F). Additionally, the research team provided 

Kim with individualized parent training that required both a computer and a training binder.  

 
Dependent Variables and Metrics 

As a pre-post assessment, researchers distributed a survey to assess changes in the 

family’s quality of life. As a more formative assessment, Kim reported data daily on each child’s 

tantrum behavior (i.e., outside the context of appointments) across all phases of the study.  
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Family Quality of Life 

Kim completed the 25-item Beach Center Family Quality of Life Scale (Hoffman et al., 

2006). This self-report questionnaire contained five subscales (i.e., family interaction, parenting, 

emotional well-being, physical and material well-being, and disability-related support). In 

response to each item, Kim rated her satisfaction level using a 5-point Likert scale (e.g., 1 = very 

dissatisfied, 3 = neither satisfied nor dissatisfied, 5 = very satisfied). The FQoL scale was 

administered before and after the intervention evaluation. Pre-test results were used to create the 

template used to structure all formative triangulation meetings (described below). Changes from 

pre- to post-test were evaluated descriptively in conjunction with the daily parent reports.  

 

Daily Reports of Tantrum Behavior 

  Researchers set up a daily data collection system through the HIPAA-compliant MyCap 

mobile application (Harris et al., 2022), which was integrated with a secure web platform (i.e., 

REDCap; Harris et al., 2009). At the end of each day, Kim received a push notification on her 

phone, indicating it was time to report information about the children. A separate survey was 

completed for each child.  

Each survey began by asking Kim to report a count of tantrum behavior that had occurred 

throughout the day. If Kim reported zero occurrences, the survey was programmed to 

congratulate the family on a great day. If she reported any number above zero, a series of follow-

up questions was enabled through branching logic. Kim was asked to recall the longest episode 

of challenging behavior from the day and rank the duration in comparison to the child’s average 

tantrum length (i.e., score it as below average, average, or above average). She was then asked to 

recall the child’s most intense episode of challenging behavior from the day and rank it in 
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comparison to the child’s average tantrum intensity. Two open-ended questions were included. 

The first question asked if there was anything Kim wanted to share about the child’s day. This 

question appeared on every survey, regardless of whether tantrums were reported. The second 

open-ended question asked if there was anything Kim wanted to share specifically related to the 

child’s tantrum. The second question only appeared if Kim reported that tantrums had occurred. 

To promote reliable reporting, Kim was provided with a summary sheet of each child’s 

operational definitions and customized intensity and duration scales. An example summary sheet 

is provided in Appendix G. 

Researchers analyzed these daily reports and extracted information on (a) the count of 

tantrums reported for each child, (b) the reported intensity, and (c) the reported duration. The 

count of tantrums was used as the primary dependent variable for the treatment evaluation 

conducted in the unsupervised context. Kim’s responses to the open-ended questions were 

considered during data triangulation meetings (described below). 

 

Reporter 

 Kim served as the primary reporter for all of Study 2. Kim received approximately 5 hr of 

training on reporting procedures across 5 appointments (i.e., 1hr per appointment). During the 

first training session, researchers met with Kim to create operational definitions for each child’s 

tantrum behavior. During this meeting, Kim was asked to list examples of behaviors she 

considered to be indicative of an average intensity tantrum for each child.  Using this list as an 

anchor, she was then asked to create a list of below and above average examples of tantrum 

behavior. This process was repeated for setting the benchmarks for tantrum duration.  
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Between the first and second sessions, Kim was asked to save several video samples of 

the children engaging in tantrum behaviors through the family’s RingTM camera. Researchers 

directed Kim to record a minimum of three separate samples of tantrum behavior for each child 

(i.e., an average example, an above average example, and a below average example). Using the 

video samples that Kim had collected, a researcher modeled the process of reporting each child’s 

behavior for all collected samples.  

Kim collected a new set of videos between the next two appointments. During the third 

training session, Kim and the researcher completed the data collection processes separately 

before comparing results. This process was repeated until they reached full agreement on two 

separate video sets for each child. This occurred after the fifth training session. 

 

Checks for Observer Drift  

Checks for observer drift were repeated biweekly (i.e., every two weeks) using a novel 

set of video samples. During these biweekly check-ins, Kim and the researcher independently 

coded video samples as described above during training. If a disagreement occurred, the first 

author retrained the caregiver on the relevant definitions.  

 

Experimental Design and Data Analysis 

To evaluate the results of Study 2, researchers used a concurrent, multiple baseline across 

participants design (Baer et al., 1968) to assess the effects of embedding formative data 

triangulation into the FIMB framework on daily reports of tantrums for three children. To move 

between tiers, we used a combination of response-guided decisions and pre-established rules 

about treatment dosage.  
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Researchers required each participant to complete all phases of FIMB before beginning 

treatment with the next participant in the supervised context. Because of the potential for one 

child’s behavior change to impact that of their siblings, we required a minimum lag of five data 

points (i.e., days) between tiers to conduct a vertical analysis for unplanned changes across tiers.  

 

Formative Triangulation Meetings 

 Twice per week, all team members met for an hour to review all data (i.e., quantitative 

and qualitative data) collected across both studies. The team identified points of convergence (or 

divergence) across data sources and evaluated whether the documented trends aligned with 

anticipated patterns of behavior. During each meeting, the team completed a review of (a) 

graphed data from Study 1, (b) relevant FIMB categorical impact scores, and (c) Kim’s daily 

reports of the children’s tantrum behaviors.  

When the team identified unanticipated data patterns, a problem-solving discussion 

began. Team members proposed adaptations to treatment based on family values, available 

evidence, and professional judgment. These proposed adaptations were discussed in relation to 

the identified critical domains of family quality of life measured with the Beach FQoL scale. 

Specifically, the five subscales (i.e., family interaction, parenting, emotional well-being, physical 

well-being, and disability-related support) were discussed in relation to identified focus items 

(i.e., items that received a low pre-test score). The team brainstormed action items to improve the 

FQoL that corresponded to the active phase of treatment. All procedural adjustments were 

documented and discussed with Kim prior to implementation.  
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Behavioral Skills Training 

 After all children had completed their treatment evaluations with researchers as 

therapists, the team shifted their focus to family-level support by providing behavioral skills 

training based on the guidelines of Latham (1994). Researchers (a) provided instruction on a 

targeted set of parenting skills, (b) modeled the skills for Kim, (c) provided Kim structured 

opportunities to practice the skills, and (d) provided immediate feedback for her use of the skills. 

As Kim mastered the skill in the role-play context, she was then provided with an opportunity to 

practice the skill with her children (i.e., with researcher support). Over the course of this training, 

we covered (a) foundations of behavior, (b) setting expectations, (c) creating structure, (d) 

building appropriate behaviors, (e) responding to challenging behavior, and (f) creating 

connections.    
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STUDY 2 RESULTS 

 
Reports of Generalized Behavioral Outcomes  

 Kim’s daily reports of the children’s tantrum behaviors are depicted in Figure 12. 

Variable and elevated levels of reported tantrums were observed across baseline conditions. 

Shifting from baseline to treatment led to immediate decreases in tantrum behaviors for both 

Jerome and Zeke. However, many data points overlapped with baseline for all participants in the 

initial phase of treatment. Changes were somewhat consistent across participants, with decreases 

in reports of tantrums observed for all children. No covariation was identified between tiers 

contingent with the introduction of treatment.  

As the team shifted from focusing on individual child outcomes to parent and family 

training (i.e., starting with the shift to the BST phase on Day 242), reports of tantrum behavior 

dropped to zero levels. Starting on Day 257 (the shaded region), Kim was implementing the full 

treatment plan without support across the day for all children. Researchers continued to monitor 

Kim’s fidelity to implementation for approximately ten days before shifting to maintenance for 

the final phase depicted on this graph. Levels of reported tantrums remained low for all children 

across the maintenance phase. 
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Figure 12  
 
Family Level Treatment Evaluation  
 

 
 
Notes. The intensity of each episode is reflected by the color of the data point (i.e., black = high intensity 
tantrum; dark gray = average intensity, light gray = below average intensity). BL = baseline; BST = behavioral 
skills training; Maint. = maintenance  
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Family Quality of Life 

Results from the Beach Center Family Quality of Life Scale are summarized across five 

subscales (i.e., family interaction, parenting, emotional well-being, physical well-being, and 

disability-related support) in Figure 13. Kim reported increases in FQoL across all but one 

domain (i.e., physical well-being) from pre-test to post-test. Kim’s responses to specific items 

included in the assessment are included in Appendix E.  

 

Figure 13 

Family Quality of Life 

 

Note. White columns represent pre-test scores and gray columns represent post-test scores. 
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CHAPTER IV 

 
DISCUSSION 

 
The goal of this study was to evaluate the effectiveness of an iterative treatment model 

that prioritized family quality of life for three children diagnosed with IDD and a history of 

severe challenging behavior. In our first study, we used a changing criterion design to evaluate 

the effectiveness of using the Function-Informed Mechanisms-Based (FIMB) framework to 

increase levels of replacement behaviors and decrease tantrum behavior. Eight of nine treatment 

evaluations included in Study 1 progressed to EO tolerance (i.e., Jerome’s attention and escape 

treatments were synthesized at this stage). All eight EO tolerance treatments were scored as 

highly effective and displayed strong maintenance (i.e., there was no degradation in categorical 

impact scores. Functional relations were identified between increased prosocial behaviors and 

implementation of the FIMB framework for 8 of the 9 treatment evaluations.  

 In a second study, we interpreted these results based on caregiver reports of the 

children’s behavior outside of appointments. Through a process of formative data triangulation 

that culminated in comprehensive parent training, researchers expanded the existing treatment 

plan to promote generalizable decreases in challenging behavior and socially significant 

improvements in the family’s quality of life. These results provide a demonstration of socially 

valid outcomes following intensive, individualized support provided to three children with IDD. 

While it is not surprising that we achieved clear demonstration of effect in Study 1, outcomes of 

Study 2 represent a novel contribution to the behavior analytic literature base.  
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Even though disability impacts the whole family (Turnbull et al., 2006), behavior analytic 

studies often target the needs of the individual engaging in challenging behavior independent of 

the needs of the family. In fact, intensive interventions most likely to address severe challenging 

behavior are typically guided by single case logic, which often involves context-bound 

demonstrations of behavior change. To address this gap in the literature, researchers completed 

an analysis of both context-dependent behavior change (i.e., performance within sessions) and 

what was conceptualized as more generalized changes in challenging behavior (i.e., tantrum 

behaviors reported across the day, outside of sessions). The subsequent sections include a 

summative evaluation of results across measures, a description of explanations for the findings, 

an overview of limitations, and finally a discussion implications for future research and practice.  

 

Summary of Results Across Cases  

A functional relation was identified between implementation of FIMB and increased 

replacement behaviors for all participants. Within sessions, we observed increased levels 

compliance and mands in the presence of variables that historically evoked tantrum behavior. 

These results maintained when Kim was taught to implement the treatment during the 

generalization phase of the supervised context.  
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When comparing these results with Kim’s daily reports of tantrum behavior outside of 

sessions, data suggest a possible demonstration of generalized change in behavior that 

maintained and improved following treatment in the supervised plane. Researchers continued to 

collect daily reports for approximately two months following Zeke’s final session in the 

supervised context. Effects maintained for all participants. Despite the limitations associated 

with the data collected in the supervised context (summarized below), the improvements in the 

FQoL scores (i.e., in four out of five domains) bolster our confidence about drawing conclusions 

from the parent reports of daily tantrums.   

 

Limitations 
 
 

The results of this study must be interpreted with a few limitations in mind. Despite 

frequent assessment of interobserver agreement in the supervised context, it was not possible to 

replicate this process in the unsupervised plane. Kim was sole caregiver in the household; 

however, even with an additional caregiver the requirements and logistics would create an 

unnecessary burden for the family. To mitigate the limitations the data collected in this context, 

we structured the MyCap app to disallow retroactive reporting and provided ongoing checks of 

Kim’s knowledge of the definitions (i.e., when Kim and the researcher met and coded video 

sample as described in the training sections). Two instances of re-training were conducted.  

Despite including three children and numerous treatment evaluations, this study included 

only one family. It is impossible to know if the effects demonstrated in Study 2 would be 

replicated by another caregiver. Additionally, the unique dynamics of the included family (i.e., 

six adopted children with disabilities and a single elderly caregiver) raises questions about the 

generalizability of the findings.  
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Because we were only able to administer the FQoL assessment at two time points for a single 

family, it is not possible to identify when the scores changed in the treatment process. To 

mitigate this limitation, the research team collected and consumed daily qualitative reports from 

Kim about the children’s days. While these reports were instrumental in making clinical 

decisions, it should be noted that the research team consists of novice qualitative analysts. Thus, 

a more complex evaluation was not conducted at this time.   

  

Implications for Research and Practice  

Not long ago, ABA was considered a mechanistic intervention for ensuring that people 

with ASD left treatment indistinguishable from their neurotypical peers (Lovaas, 1987). This 

idea aligns with an outdated, medical model of disability that aims to cure individual pathology 

(Baker, 2011). The medical model of disability does not acknowledge how culture may define 

“normal” ability, nor does it distinguish between conditions that result from neurological 

pathology and those that reflect a misalignment between an individual and their environment 

(Kapp et al., 2013; Wolfensberger, 1970). As the field transitions, it is fitting to focus on 

evaluating dependent variables that prioritize and contextualize socially valid outcomes.  

 Despite several proposed models to improve collaborative processes designed to expand 

the social validity and generality of treatment effects (e.g., Moore & Amado, 2021), few are 

accompanied with empirical demonstrations of impact (see Lambert et al., 2024 for a notable 

exception). Embedding opportunities for formative data triangulation, centered around the tenets 

of FQoL, created an opportunity to expand the problem-solving framework proposed in Lambert, 

Copeland, et al. (2022). In light of our promising results, we are reminded of the need for 

additional measures of treatment effectiveness in our daily practice (i.e., not just in the context of 
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research). As was highlighted by Study 2, we are otherwise at risk of declaring success before 

our treatment plan results in generalized outcomes of behavior change. 

The time and effort required for the family to contact this level of success was substantial 

and should be noted. For example, consider the cost of providing direct services to three children 

(i.e., each requiring at least two trained therapists) across four appointments per week, with each 

appointment lasting a minimum of 2 hr. However, appointments often lasted longer if the team 

was responding to dangerous behaviors. In total, we spent XYZ hours at the family’s house for 

just under a year (i.e., 317 days). Further, the caregiver had continuous access to a behavior 

analyst via phone or text for questions and concerns about each child, their goals, and the 

treatment plans. When considering viable options for treatment of severe challenging behavior, 

these costs (e.g., both financial and to the FQoL), along with the documented benefits, should be 

weighed against those of business-as-usual procedures (e.g., residential treatment). Future 

research should explore all of these variables in an effort to impact families’ access to services 

through common funding agencies (e.g., health insurance).  

In future research, each decision point made in the problem-solving process should be 

coded and analyzed with a qualitative lens by a team of experts. This may promote ongoing 

efforts to improve nuanced frameworks designed for practitioner use. The framework described 

in the current paper requires advanced training to navigate decision points and may not be 

replicable for practitioners without additional guidance.  
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Conclusion 

Researchers estimate that anywhere from 17% to 69% of individuals with IDD engage in 

challenging behaviors including aggression (e.g., Fitzpatrick et al. 2016; Kanne & Mazurek, 

2011), self-injury (Richards et al., 2012; Soke et al., 2016), and elopement (Anderson et al., 

2012). These dangerous behaviors have been linked with negative outcomes including impaired 

social relationships (Fitzpatrick et al., 2016), increased risk of abuse (Stith, et al., 2009), and 

restricted access to community settings (Guercio, 2022). Collectively, these risk factors can have 

a significant impact on the quality of life of individuals with IDD (e.g., Biggs & Carter, 2016). 

Researchers have found that children and adolescents with IDD who engage in persistent 

challenging behavior often report a lower QoL as compared to typically developing peers, or 

even peers with IDD who do not engage in challenging behavior (Clark et al., 2015; de Vries & 

Geurts 2015; Tavernor et al., 2013).  

One child’s severe challenging behavior creates an immense risk factor for the quality of 

life for an entire family unit. Thus, it is essential to continue researching highly effective, 

function-based treatments that promote generalized changes in patterns of behavior. As Scott et 

al. (2023) recently emphasized, the most crucial aspect of a behavioral intervention may be the 

ability to sustain its results over time. As the field moves towards more global outcomes of 

behavioral treatments, we must consider data sources in addition to our typical, context-bound 

demonstrations of behavior change. It may be that incorporating formative data triangulation into 

an existing, iterative decision making framework is the key to promoting generality.  
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Appendix A 
 

Session Materials 
 

Bin Jerome Serenity Zeke  
Yellow 
Bin 

• Play-DohTM  
• parachute  
• basketball 
• ponies  
• UnoTM 

• Batman™ cave 
• nail polish  
• comic book 
• mini golf 
• magic kit  

• 100-piece puzzle  
• Pokémon cards  
• tattoos  
• art supplies  
• word search 

• LEGOTM kits 
• toy dragons 
• comic book 
• science kit 
• PollyPocketTM 

• NinjagoTM  
• slime kit 
• LiteBriteTM 
• SpotIt! TM 
• MadLibs TM 

• action figures 
• MagnatilesTM 
• Hot WheelsTM  
• chalk 
•  marble run  

Blue 
Bin 

• slime kit 
• sticker book 
• PollyPocketTM 
• chalk  
• Marble Run 

• crayons 
• hair supplies 
• action figures 
• MagnatilesTM 
• Hot WheelsTM 

• bubbles 
• digital camera 
• painting kit 
• nature kit 
• toy cats 

• walkie talkies 
• DroneHome  
• farting pen  
• Kinetic sand  
• LiteBriteTM 

• airplane kit 
• HungryHippos 
• push pop game 
• LEGOTM kits 
• art supplies 

• knight storybook 
• pirate ship 
• parachute 
• comic book 
• Batman™ cave 

Green 
Bin 

• dress up kit 
• doll house 
• pirate ship 
• nature kit 
• HungryHippos 

• Kinetic Sand 
• digital camera 
• mini drone 
• push pop game  
• painting kit 

• Bluey figures  
• Parachute 
• slime skit  
• mini golf  
• magic kit  

• NinjagoTM 
• MagnatilesTM 
• slime skit  
• marble run 
• mini drone  

• bubbles 
• digital camera 
• painting kit 
• nature kit 
• space ship 

• walkie talkies 
• DroneHome  
• farting pen  
• Kinetic sand 
• basketball 
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Appendix B 
 

Example of Procedural Fidelity Data Sheet 
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Appendix C 
 
 

Visual for Serenity’s Behavior Plan 
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Appendix D 

 
Visual of Morning Routine 
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Appendix E 
 

Summary Sheet for Parent Reported Data  

 

	

Serenity Definitions 
Tantrum: One episode begins any time Serenity starts to engage in physical aggression, property destruction, or 
verbal aggression. It ends when Serenity has been calm for 5 consecutive minutes, meaning she has not engaged 
in these targeted problem behaviors.  

Risky Behavior: Code any instance of suicidal behavior, homicidal behavior, or other behaviors that could pose 
a threat to Serenity or another person or animal 

Please indicate whether the behavior was Below Average, Average, or Above Average with respect to intensity 
and duration.  The scale for both intensity and duration measures are described below.  

Intensity Scale (Examples) 
Below Average 

• 1-2 occurrences of 
hitting/kicking property 
without causing damage 

• Isolated incident of throwing a 
small item at someone  

• Isolated incident of cursing at 
someone 

• Isolated incident of negative 
self-talk  

Average 

• Dropping to the floor 
• Repeatedly hitting/kicking 

property without causing 
major damage  

• Repeatedly throwing small 
items at someone  

• Repeated incidents of cursing  
• Screaming or repeating self-

deprecating statements  
• Threatening to harm herself 

of harm others  

Above Average 

• Hitting, kicking, punching, 
scratching another person 

• Pulling hair 
• Throwing an item at someone with 

the potential to cause harm 
• Spitting at someone 
• Throwing or banging items and 

damaging property  
• Engaging in acts of risky behaviors  

Duration Scale 
Below Average 

Less than 30 minutes 

Average 

30 minutes to 1 hour 

Above Average 

More than 1 hour 
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Appendix F 
 

Family Quality of Life Scores 
 

 
Item Pre Post 

1. My family enjoys spending time together 1 3 

2. My family members help the children learn to be independent  1 4 

3. My family has the support we need to relieve stress 1 4 

4. My family members have friends or others who provide support. 2 4 

5. My family members help the children with schoolwork and activities. 1 3 

6. My family has transportation to get to the places they need to be. 4 4 

7. My family members talk openly with each other. 1 3 

8. My family members teach the children how to get along with others. 1 4 

9. My family members have some time to pursue our own interests. 1 4 

10. Our family solves problems together. 1 4 

11. My family members support each other to accomplish goals 1 4 

12. My family members show that they love and care for each other. 2 4 

13. My family has outside help available to us to take care of special needs of all family members. 2 4 

14. Adults in our family teach the children to make good decisions. 3 5 

15. My family gets medical care when needed. 5 5 

16. My family has a way to take care of our expenses. 5 5 

17. Adults in my family know other people in the children’s lives (friends, teachers, etc.). 3 5 

18. My family is able to handle life’s ups and downs. 1 3 

19. Adults in my family have time to take care of the individual needs of every child. 1 4 

20. My family gets dental care when needed. 5 5 

21. My family feels safe at home, work, school, and in our neighborhood. 2 4 

22. My family member with a disability has support to accomplish goals at school or at workplace. 1 4 

23. My family member with a disability has support to accomplish goals at home. 1 4 

24. My family member with a disability has support to make friends.  1 5 
25. My family has good relationships with the service providers who provide services and support to 

our family member with a disability. 3 5 
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Appendix G 
 

Codebook of Jerome’s Operational Definitions 
 

Topography Definition Measurement Example Nonexample 
Aggression     

Kicking Contextually inappropriate, forceful physical strike of 
Jerome’s foot or leg that contacts another person 

code each strike  striking therapist 
in leg with foot 

tripping over someone 

Hitting Contextually inappropriate, forceful physical strike of 
Jerome’s hand, or an object he is controlling, that contacts 
another person 

code each strike  punching, striking 
with an object 

belly bump, hugs, high 
fives  

Throwing Contextually inappropriate instance of propelling an object 
through the air the direction of another person  

code each item thrown hurling/flinging a 
toy at someone  

throwing a ball and 
catching it  

Pushing Any instance of applying contextually inappropriate, forceful 
physical contact against another person (e.g., using the hands 
or upper body) that displaces the person or creates resistance  

code each time the person is 
displaced, or resistance is 
created 

shoving a sibling 
off a chair,  

bumping into someone in 
the hallway  

Grabbing Any contextually inappropriate application of a forceful grip 
onto another person’s limb or article of clothing     

code each time Jerome renews 
his grip 

seizing a person 
by the arm/collar 

grabbing a hand to guide 
another   

Pinching Any contextually inappropriate act of gripping/compressing a 
small area of another person’s skin, typically using a thumb 
and fingers, to tightly squeeze a localized area of the skin 

code each time Jerome applies 
pressure to the skin 

squeezing 
another’s skin 

lightly touching another’s 
body  

Scratching Using nails or another sharp object to scrape the surface of 
another person’s skin typically by applying pressure or 
friction through repetitive back-and forth or circular motions 

code each swipe (i.e., each 
new contact with the person’s 
skin)  

swiping another 
person’s arm with 
his nails  

impaling another with a 
pencil 

Hairpulling Any instance of grasping, tugging, or pulling another 
person’s hair away from their scalp or body  

code each time Jerome renews 
his grasp as a new instance  

grabbing ponytail 
and yanking 

brushing someone’s hair  

Biting Any instance using his teeth to contact another person’s body 
part (or clothing item) and applying pressure (i.e., closing the 
jaws/teeth together) 

code each time Jerome closes 
his mouth around another 
person  

biting someone’s 
arm or shirt 

biting a toy or his own 
arm 

Choking Any instance of Jerome applying pressure to another 
person’s neck or throat with his hands/arms (or with an 
object) that impedes another person’s airflow/breathing   

code each time Jerome closes 
his hands/arms around another 
person’s neck    

squeezing hand(s) 
around throat, 
headlock  

tightly squeezing around 
therapist waist/chest 
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Topography Definition Measurement Example Nonexample 
Property Destruction    

Kicking Contextually inappropriate, forceful physical strike of 
Jerome’s foot or leg that contacts an object/surface 

code each strike  striking wall with 
leg or foot 

tripping over object 

Hitting Contextually inappropriate, forceful physical strike of 
Jerome’s hand, or an object he is controlling, that contacts 
an object/surface  

code each strike  punching, striking 
with object with 
an object 

belly bump, hugs, high 
fives  

Throwing Any contextually inappropriate instance of propelling an 
object through the air the direction of another object/surface  

code each item thrown hurling/flinging a 
toy at wall  

throwing a ball and 
catching it  

Swiping Any contextually inappropriate sweeping or arching 
movement of Jerome’s hands/arms that displaces items 
from their original location(s)  

code each new swipe and each 
time he changes directions of 
his arm movements    

knocking items 
off the table with 
forearm 

knocking over a glass by 
mistake when reaching for 
his plate  

Self-Injury     
Biting Any instance using his teeth to contact his own body part 

and applying pressure (i.e., closing the jaws/teeth together) 
code each time Jerome closes 
his mouth around his arm 

biting his own 
arm 

chewing on a toy or his 
shirt  

ISB     
Disrobing Pulling pants/shorts/underwear more than 6” below his hips 

or unzipping/buttoning his pants and revealing his bottom 
or genitals  

code each article of clothing 
that is removed or each time he 
reveals a specified body part 

removing shorts 
in the middle of a 
work task 

using the restroom or 
changing for swimming in 
a private area  

Voiding  voiding urine outside of an appropriate receptacle or 
designated area  

code each occurrence of 
releasing urine  

urinating on the 
floor 

urinating in the toilet  
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Appendix H 
 

Codebook of Serenity’s Operational Definitions 
 

Topography Definition Measurement Example Nonexample 
Aggression     

Kicking Contextually inappropriate, forceful physical strike of 
Serenity’s foot or leg that contacts another person/animal 

code each strike  striking therapist 
in leg with foot 

tripping over someone 

Hitting Contextually inappropriate, forceful physical strike of 
Serenity’s hand, or an object she is controlling, that contacts 
another person/animal 

code each strike  punching, striking 
with an object 

belly bump, hugs, high 
fives  

Throwing Any contextually inappropriate instance of propelling an 
object through the air the direction of another person/animal  

code each item thrown hurling/flinging a 
toy at someone  

throwing a ball and 
catching it  

Pushing Any instance of applying contextually inappropriate, forceful 
physical contact against another person (e.g., using the hands 
or upper body) that displaces the person or creates resistance  

code each time the person is 
displaced, or resistance is 
created 

shoving a sibling 
off a chair,  

bumping into someone in 
the hallway  

Grabbing Any contextually inappropriate application of a forceful grip 
onto another person’s limb or article of clothing     

code each time Serenity 
renews her grip 

seizing a person 
by the arm/collar 

grabbing a hand to guide 
another   

Pinching Any contextually inappropriate act of gripping/compressing a 
small area of another person’s skin, typically using a thumb 
and fingers, to tightly squeeze a localized area of the skin 

code each time Serenity 
applies pressure to the skin 

squeezing 
another’s skin 

lightly touching another’s 
body  

Scratching Using nails or another sharp object to scrape the surface of 
another person’s skin typically by applying pressure or 
friction through repetitive back-and forth or circular motions 

code each swipe (i.e., each 
new contact with the person’s 
skin)  

swiping another 
person’s arm with 
his nails  

impaling another with a 
pencil 

Hairpulling Any instance of grasping, tugging, or pulling another 
person’s hair away from their scalp or body  

code each time she renews her 
grasp as a new instance  

grabbing ponytail 
and yanking 

brushing someone’s hair  

Biting Any instance using his teeth to contact another person’s body 
part (or clothing item) and applying pressure (i.e., closing the 
jaws/teeth together) 

code each time Serenity closes 
her mouth as a separate 
instance  

biting someone’s 
arm or shirt 

biting a toy or her own 
arm 
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Topography Definition Measurement Example Nonexample 

Property Destruction    
Kicking Contextually inappropriate, forceful physical strike of 

Serenity’s foot or leg that contacts an object/surface 
code each strike  striking wall with 

leg or foot 
tripping over object 

Hitting Contextually inappropriate, forceful physical strike of 
Serenity’s hand, or an object he is controlling, that contacts 
an object/surface  

code each strike  punching, striking 
with object with an 
object 

belly bump, hugs, high 
fives  

Throwing Any contextually inappropriate instance of propelling an 
object through the air the direction of another object/surface  

code each item thrown hurling/flinging a 
toy at wall  

throwing a ball and 
catching it  

Swiping Any contextually inappropriate sweeping or arching 
movement of Serenity’s hands/arms that displaces items 
from their original location(s)  

code each new swipe and each 
time she changes directions of 
her arm movements    

knocking items off 
the table with 
forearm 

knocking over a glass 
by mistake when 
reaching for her plate  

Verbal Aggression    
 Statements or gestures that are delivered in a hostile, 

forceful, or confrontational manner using a raised 
voice, shouting, or rapid speech  

code each occurrence 
separately (e.g., “you fucking 
bitch” should include two 
instances PB)  

“fucking damn ass 
idiot” (e.g., 3 
instances)  

dropping something 
and saying “shit”  

 
 

 
 

 
Topography Definition Measurement Example Nonexample 

Threats to 
Others 

Any instance of making an oral statement or physical 
gesture that suggests an intent or desire to cause physical 
harm, pain, injury, or fear toward others  

code each occurrence 
separately  

grabbing knife and saying 
I’m going to kill him! (e.g., 
two instances) 

“I wish I didn’t have 
any brothers.” 

Threats to  
Self  

Any instance of making an oral statement or physical 
gesture that suggests an intent or desire to cause physical 
harm, pain, or injury toward herslf  

code each occurrence 
separately 

threatening to jump off of a 
balcony, laying in front of 
a car  

“I am so stupid.”  
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Appendix I 
 

Codebook of Zeke’s Operational Definitions 
Topography Definition Measurement Example Nonexample 

Aggression     
Kicking Contextually inappropriate, forceful physical strike of 

Xavier’s foot or leg that contacts another person/animal 
code each strike  striking therapist 

in leg with foot 
tripping over someone 

Hitting Contextually inappropriate, forceful physical strike of 
Xavier’s hand, or an object he is controlling, that contacts 
another person/animal 

code each strike  swatting with an 
open hand 

belly bump, hugs, high 
fives  

Throwing Any contextually inappropriate instance of propelling an 
object through the air the direction of another person/animal  

code each item thrown hurling/flinging a 
toy at someone  

throwing a ball and 
catching it  

Pushing Any instance of applying contextually inappropriate, forceful 
physical contact against another person (e.g., using the hands 
or upper body) that displaces the person or creates resistance  

code each time the person is 
displaced, or resistance is 
created 

shoving someone 
out of the way   

bumping into someone in 
the hallway  

Property Destruction    

Kicking Contextually inappropriate, forceful physical strike of 
Xavier’s foot or leg that contacts an object/surface 

code each strike  striking wall with 
leg or foot 

tripping over object 

Hitting Contextually inappropriate, forceful physical strike of 
Serenity’s hand, or an object he is controlling, that contacts 
an object/surface 

code each strike  knocking over 
chairs 

belly bump, hugs, high 
fives  

Throwing Any contextually inappropriate instance of propelling an 
object through the air the direction of another object/surface 

code each item thrown tossing a toy at 
wall  

throwing a ball and 
catching it 

Swiping Any contextually inappropriate sweeping or arching 
movement of Xavier’s hands/arms that displaces items from 
their original location(s) 

code each new swipe and each 
time he changes directions of 
his arm movements    

knocking items 
off the table with 
forearm 

knocking over a glass by 
mistake when reaching for 
his plate  

Verbal  
Aggression 

   

 Statements or gestures that are delivered in a hostile 
manner using a tone of high-pitched voice or rapid 
speech 

code each occurrence 
separately (e.g., “I hate you. I 
want a new family.” - 2 
instances)   

“Serenity is the 
devil”   

“Math is so dumb” 

 


