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ABSTRACT  

Impacts of Error Rate and Therapist Appearance on the Accuracy of Fidelity Data Collection 

Marisela Aguilar 

Procedural fidelity is the extent to which a procedure is implemented as designed. Analyzing 
procedural-fidelity data can improve treatment outcomes. Fidelity data are generally collected by 
a supervisor or trained data collector using a checklist that operationalizes each component of the 
procedure and accounts for errors in implementation of the components. However, little is 
known about variables that may affect the accuracy of supervisor-collected data generally, and 
even less is known about variables that may affect the accuracy of procedural-fidelity data. 
Therefore, the current studies explored the extent to which Board Certified Behavior Analysts 
(BCBAs) accurately detected programmed fidelity errors when using a tally checklist 
(Experiment 1) or rating scale (Experiment 2) for a resetting differential reinforcement of other 
behavior procedure (DRO). Nine participants were exposed to four conditions in which they 
watched videos of a resetting DRO with two therapists of different races/ethnicities with varied 
programmed errors (i.e., 80% and 40% fidelity). Participants were generally accurate regardless 
of the programmed level of fidelity but were slightly less accurate for the low (40%) fidelity 
condition with one therapist and when using a rating scale. 
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ACCURACY OF FIDELITY DATA COLLECTION 1 

Impacts of Error Rate and Therapist Appearance on the Accuracy of Fidelity Data 

Collection 

 Procedural fidelity is the extent to which a procedure is implemented as designed (also 

termed treatment integrity, adherence, or procedural integrity; DiGennaro et al., 2011). 

Procedural fidelity is typically reported as a percentage and can be collected and calculated in a 

variety of ways (Bergmann et al., 2023). One way to measure procedural fidelity is to calculate 

the number of steps implemented correctly and divide that value by the number of steps 

implemented correctly plus the number of steps implemented incorrectly (DiGennaro et al., 

2005; DiGennaro et al., 2007). When a procedure is implemented exactly as designed, 

procedural fidelity should be 100%. Any value below 100% would mean that the implementer 

engaged in errors in implementation. The closer the value is to zero, the more errors there were 

in implementation.  

Fidelity scores of trained implementers have been reported to span the entire possible 

range from 0% – 100%, with mean scores being as low as 3% (Cook et al., 2015; Foreman et al., 

2021). In many cases, poor procedural fidelity reduces the efficacy of procedures, including 

increasing rates of challenging behavior (e.g., Arkoosh et al., 2007; Vollmer et al., 1999), and 

slowing skill acquisition (e.g., Carroll et al., 2013; Pence & St. Peter, 2015). Implementing 

procedures with high fidelity can reduce the risk of negative outcomes for clients. Additionally, 

the reporting and monitoring of procedural fidelity is increasing, suggesting that fidelity is an 

area of interest with opportunities for further development in experimentation (Falakfarsa et al., 

2021).  

As research interest increases for the monitoring and reporting of procedural fidelity, 

perceptions of its importance in practice might be increasing as well. Fallon et al. (2020) 



ACCURACY OF FIDELITY DATA COLLECTION 2 

surveyed 314 Board Certified Behavior Analysts (BCBAs) and Board Certified Behavior 

Analysts – Doctoral (BCBA-Ds) who provided in-home services to clients. Over 99% of 

participants agreed or strongly agreed that procedural fidelity is a key component to intervention 

success, and 97% of participants reported receiving some training in fidelity and its 

measurement. However, only 77% agreed or strongly agreed that their training was sufficient. 

Most participants (82%) reported that this training was primarily offered during graduate school. 

Thus, most BCBAs receive some form of training on how to measure fidelity but may not feel 

fluent or confident with these skills.  

The Behavior Analyst Certification Board (BACB; 2021) tasks supervisors with 

determining the competency of their supervisees. One way to measure competency is to assess a 

supervisee’s fidelity of implementation. According to the BACB ethics code, it is the 

responsibility of the supervisor to provide adequate training and supervision to their trainees 

(BACB, 2020). A supervisor may be a BCBA or a BCBA-D. Both certifications are at the 

graduate level, with the BCBA-D requiring a doctoral degree. There are no additional practice 

privileges for a BCBA-D beyond the BCBA certification. Individuals with a BCBA or BCBA-D 

must maintain their proficiency and work within their scope of competence. However, it may be 

difficult to assess how accurate a BCBA is in their collection of procedural fidelity data because, 

typically these data are collected during direct observation, and measuring interobserver 

agreement for procedural fidelity data in research is markedly low (Collier-Meek et al., 2018; 

Essig et al., 2023).  

There are many ways that supervisors can measure fidelity, including time sampling, 

event recording, or checklists (Collier-Meek et al., 2021). Perhaps most often, checklists during 

direct observation are used to measure fidelity (Barnett et al., 2014). Procedural-fidelity 
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checklists are created by breaking down the procedure into discrete operationalized components 

(Codding et al., 2005). Procedural-fidelity checklists generally allow for recording of a 

component to be scored or rated as occurring (or not occurring) as written or designed (Noell et 

al., 2005). Bergmann et al. (2023) evaluated multiple methods for collecting procedural fidelity 

data for a discrete-trial procedure. Rating scales by component were used in which each 

component was rated on either a 3-point or 5-point Likert scale where each rating corresponded 

to a percentage. Aguilar et al. (2023) used a tally checklist in which each time a component was 

implemented it was tallied as correct or incorrect for a free-operant procedure. Checklists can 

look structurally different from one another but serve the same function, to assess procedural 

implementation. The formulation of these checklists allows for individualized performance 

feedback for an implementer and can identify strengths in implementation and areas for 

improvement (Codding et al., 2008).  

Checklists can capture multiple types of fidelity errors. Two potentially important types 

of fidelity errors are omission errors and commission errors. Omission errors consist of failing to 

implement a step in the procedure as described (St. Peter Pipkin et al., 2010). For example, an 

omission error might consist of a therapist failing to deliver an earned reinforcer. In contrast, 

commission errors consist of the addition of steps or implementation of a step in the procedure in 

a way that is not described (St. Peter Pipkin et al.). For example, a commission error might 

consist of a therapist delivering a reinforcer early before a timer elapses. Because omission and 

commission errors may produce differential effects on intervention outcomes (e.g., Foreman et 

al., 2023; St. Peter Pipkin et al.), collecting accurate data on each of these error types may be 

important for supervisors.  
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Recall that it may be difficult for supervisors to assess the accuracy of their procedural 

fidelity data collection. One way that accuracy might be established is through calculating 

interobserver agreement (IOA) for fidelity data collection. IOA is the extent to which the data of 

two independent observers agree when recording the same response(s) using the same 

measurement system. There are standards for the frequency of measurement and level of 

agreement of IOA (i.e., 33% of sessions and at least 80% agreement; Cooper et al., 2019). 

Although there are standards for IOA, there are no standards for the reporting of procedural 

fidelity. In a recent review of two major behavior-analytic journals (Behavior Analysis in 

Practice and Journal of Applied Behavior Analysis) from 2017 – 2021 IOA of procedural fidelity 

was reported for 17.7% of studies for both journals (Essig et al., 2023). In contrast, IOA for the 

dependent variable(s) from 2017 – 2021 was 94.25% of studies for both journals. Because there 

is limited reporting on the IOA of procedural fidelity, little is known about how researchers 

collect IOA for fidelity data, or what factors might contribute to high or low levels of IOA.  

Learning to collect valid and reliable data is an important aspect of behavior-analytic 

training. Yet, 76% of BCBAs and BCBA-Ds reported doubting the accuracy of their data, and 

72% reported doubting the reliability of their data (Morris et al., 2022). Inaccurate or unreliable 

data may lead to negative client outcomes, particularly if “data-based” decisions are based on 

inaccurate data. Clients’ right to effective behavioral treatment may be violated if decisions are 

being made using inaccurate data (Van Houten et al., 1988).  There are several known factors 

that affect the accuracy of data collection, but some of the results are mixed.  

Rate of behavior has been reported to affect the accuracy of data collection of target 

behavior (Dorsey et al., 1986; Kapust & Nelson, 1984; Smith et al., 1981; Smith & Sheaffer, 

1984; Van Acker et. al., 1991). However, it is unclear the extent to which rate of behavior affects 



ACCURACY OF FIDELITY DATA COLLECTION 5 

accuracy of data collection. For example, Kapust and Nelson found that participants were more 

accurate in their data collection for low rates of behavior as opposed to high rates of behavior. In 

direct contrast with this finding, Smith et al. and Van Acker et al. found that participants were 

more accurate when scoring high rates of behavior than when scoring low rates of behavior.  

Additionally, the extent to which behavior occurs in a predictable sequence may affect 

accuracy. Van Acker et al. (1991) provided participants with video tapes in which some tapes 

displayed high behavioral predictability while others displayed low predictability. Predictability 

was defined as the likelihood that the target response would occur following some other target 

event. Accuracy scores were higher when behavior occurred in a predictable sequence in 

comparison to a less predictable sequence. In contrast, Mash and McElwee (1974) found no 

differences between accuracy when observers scored predictable versus unpredictable sequences 

of behavior.  

Another factor that might influence the accuracy of procedural-fidelity data collection is 

the complexity of the checklist itself. Mash and McElwee (1974) found that observers had higher 

accuracy when recording data from an audio tape with a four-category measurement system in 

comparison to an eight-category measurement system. Collier-Meek et al. (2018) identified that 

on average, fidelity checklists have 13 steps, with the number of steps ranging from 3 to 99. 

Although studies have not yet been conducted to evaluate checklist complexity, it seems 

plausible that more complex checklists may decrease the accuracy of the data.  

In addition to factors such as checklist complexity and error rates, therapist appearance or 

mannerisms may affect the accuracy of fidelity data. Fidelity measures reflect an implementer’s 

competency with implementation of a procedure. The physical appearance and mannerisms of an 

individual such as the clothes that they wear, their posture, and their nonverbal immediacy (i.e., 
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vocal variability, gesturing, smiling) have been reported to influence ratings of the individual’s 

competency (Glascock & Ruggiero, 2006; Gurney et al., 2017; Morris et al., 1996). An 

individual’s perceived racial identity may also affect performance ratings. White supervisors rate 

the performance of Black employees significantly lower than that of White employees when the 

only difference between their performance is the color of their skin (Stauffer & Buckley, 2005). 

It seems plausible that these factors may also affect the way in which supervisors rate the 

performance of their trainees in behavior analysis.  

 Despite the importance of accurate measurement of fidelity for therapist training and 

subsequent client outcomes, little attention has been paid to variables that influence the accuracy 

of fidelity data. However, rate of behavior affects accuracy of data collection for target behavior 

(Dorsey et al., 1986; Kapust and Nelson, 1984; Smith et al., 1981; Van Acker et. al., 1991). 

Additionally, the appearance and mannerisms of individuals have affected ratings of that 

person’s competence (Glascock & Ruggiero, 2006; Gurney et al., 2017). Although it seems 

logical that similar variables may influence the accuracy of fidelity data, we could find no studies 

to date that have directly evaluated their effects.  

Moreover, research on data accuracy suggests that when checks for accuracy are 

performed by someone who is known, accuracy is improved (Romanczyk et al., 1973; Weinrott 

and Jones, 1984). Individuals in the field of behavior analysis report that they trust that a 

procedure has been implemented with high fidelity if it was implemented by a BCBA or from a 

well-known research lab/clinical site (St. Peter et al., 2023). If individuals trust that a BCBA 

implements a behavior-change procedure accurately, they may also trust that individual to collect 

fidelity data accurately. Yet, there are no studies that investigate or demonstrate that BCBAs 

collect fidelity-data accurately for a free-operant procedure. Therefore, the purpose of 
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Experiment 1 and Experiment 2 was to assess possible influences of error rate and therapist 

appearance on the accuracy with which BCBAs collect fidelity data for a free-operant procedure 

as well as if the method of procedural fidelity data collection (i.e., tally checklist or rating scale) 

affects accuracy.  

General Method 

Participants and Setting  

 Eight BCBAs and one BCBA-D participated (M = 32.4 years, range = 26 – 39 years). 

There were six participants in Experiment 1 and three in Experiment 2. Participants were 

recruited via email. Participation was limited to those within a 100-mile radius of a specific 

geographic area. Due to the small number of BCBAs-D’s in and around this area, reporting 

demographic information at the individual level may make the participants identifiable. 

Therefore, participants are described in the aggregate. Participation was not limited by age, 

gender, ethnicity, or years of experience, but individuals whose primary affiliation was the West 

Virginia University Psychology Department were excluded. Seven participants identified as 

female and White. One participant identified as male and White. Eight participants held the 

supervising credential and were able to supervise individuals for their BCBA hours. To become a 

supervising BCBA at the time of the study, individuals were required to hold their BCBA 

certification for at least one year and complete an 8-hour supervision training based on the 

Supervisor Training Curriculum Outline by the BACB. Participants received their training to 

become BCBAs at multiple different programs across the United States.  

Participants were compensated $8 for each checklist they completed plus $0.625 per mile 

traveled (range = $161.25 – $203.25). Sessions lasted on average 214.4 min (range = 172 min – 

259 min). In addition to monetary compensation, all participants earned a continuing education 
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unit (CEU) in the domain of supervision for their participation in this study (valued at $30). At 

the time of the study, BCBAs were required to obtain continuing education units to “ensure that 

certificants continue to engage in activities that expand their behavior-analytic skills beyond the 

requirements for initial certification and help them stay up to date on developments in the 

profession.” (BACB, n.d.-a, p. 2). Specifically, BCBAs with a supervision credential are required 

to obtain three CEUs on supervision in every recertification cycle. Participation in this study met 

the goal of expanding their skill sets as they practiced collecting fidelity data on a specific 

procedure and checklist to which they had not been previously exposed. Additionally, 

participants were provided feedback on the accuracy of their data collection during debriefing.  

The primary employment of six participants were as BCBAs. The remaining three 

participants were educators. All participants reported that procedural fidelity was important, and 

all rated themselves as familiar or very familiar on a Likert scale of familiarity with a resetting 

DRO. All participants worked with children. Six participants also worked with adolescents, and 

three also worked with both adolescents and adults. Two participants reported that when they 

saw their supervisee(s), they collected fidelity data for 10% to 30% of sessions, four reported 

40% to 60% of sessions, and two reported 70% to 90% of sessions. All participants reported that 

they collected fidelity data from direct observation, one reported that they used permanent 

product (e.g., tokens delivered to student in correspondence with work completed by student; 

Sheridan et al., 2009) in addition to direction observation, and one participant reported using 

self-report and interviews in addition to the previously mentioned methods for evaluating 

procedural fidelity. Three participants had been supervising BCBAs for less than 3 years, two 

participants had been supervising for 3 to 5 years, two participants had been supervising for 6 to 

11 years, and one participant had been supervising for 11 to 15 years.  



ACCURACY OF FIDELITY DATA COLLECTION 9 

Participants completed the study in person in a 4.1 m by 3 m laboratory room with a table 

and a chair. Participants watched videos of a behavior intervention procedure (described in more 

detail below) on a 46.99 cm by 29.21 cm computer screen. Participants were provided pens and 

pencils, an eraser, a stopwatch, and a bell. All participants were allowed to access their personal 

belongings, including watches and phones, during the experiment.  

Materials 

Participants collected data using a tally checklist (Experiment 1) or rating scale 

(Experiment 2) for a resetting differential reinforcement of other behavior procedure (DRO; see 

Appendix A, B) created from a corresponding behavior intervention plan (BIP; see Appendix C). 

Each measurement system had 14 components.  

Participants collected fidelity data from videos. Participants watched a total of 20 videos, 

5 videos were from each condition (conditions described in more detail below). The content of 

each video showed the resetting DRO procedure implemented with varying programmed errors 

(described in more detail below). Each video was 5 min in duration and featured one of two 

therapists and mock learner. Therapist 1 was a 23-year-old White woman and Therapist 2 was a 

20-year-old Black woman. The mock learner was a 20-year-old White woman and was the same 

individual across all videos.  

We systematically manipulated both global procedural fidelity and therapists across the 

videos to produce four conditions: videos with 80% fidelity with Therapist 1, 40% fidelity with 

Therapist 1, 80% fidelity with Therapist 2, and 40% fidelity with Therapist 2. Global procedural 

fidelity was calculated by dividing the total number of steps completed correctly by the total 

number of steps completed correctly and incorrectly and multiplying this value by 100 to yield a 

percentage. Errors took the form of omitted procedural steps (omission errors) and steps that 
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were implemented at the wrong time or incorrectly (commission errors). Before filming, the 

therapist was instructed to engage in errors that were written on a notecard and placed out of 

view from the camera. The therapist timed the programmed errors at their discretion. The mock 

learner was instructed to engage in two instances of targeted challenging behavior (see 

definitions in Appendix C) at their own discretion, and an unspecified number of instances of 

non-target challenging behavior (e.g., tapping pencil, putting head down, sighing) in each video.  

Regardless of procedural fidelity, videos included an average of 37 events that 

participants should have scored for procedural fidelity (range, 30 – 43). Thus, there were 

multiple opportunities to implement some of the components. For example, delivering a token 

and behavior-specific praise typically occurred multiple times within a single video. Once the 

videos were created, an experimenter used the procedural-fidelity checklist to verify that the 

programmed fidelity level in the video matched the “true value” of the procedural fidelity for 

that video. Any videos for which the true value was not within 5% of the programmed fidelity 

(i.e., 35 – 45% for a 40% video) were re-recorded until there was a set of 20 videos (five in each 

condition) for which the programmed and true values aligned. Videos that were programmed to 

have 80% fidelity with Therapist 1 had an average true value of 80% (range, 79% – 81%). 

Videos that were programmed to have 40% fidelity with Therapist 1 had an average true value of 

38% (range, 36% - 40%). Videos that were programmed to have 80% fidelity with Therapist 2 

had an average true value of 81% (range, 78% – 83%). Videos that were programmed to have 

40% fidelity with Therapist 2 had an average true value of 41% (range, 40% – 44%).  

Experimental Design 

Each participant was exposed to four conditions in a multielement design. The order of 

conditions was randomized without replacement for each participant, using a random sequence 
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generator. The four conditions were as follows: high fidelity (Therapist 1), high fidelity 

(Therapist 2), low fidelity (Therapist 1), and low fidelity (Therapist 2).  

Procedure 

At that start of the session, participants were consented. During the consent process, the 

experimenter informed the participants that the purpose of the study was to evaluate measures of 

procedural fidelity, that their participation was voluntary, and that study findings would not be 

disclosed to, or affect their standing with, the BACB. Once consenting was finished, the 

experimenter provided a brief overview of the BIP and procedural-fidelity checklist. The 

experimenter read each step of the BIP aloud, described how to use the procedural-fidelity 

checklist, and answered participant questions using only the information from the BIP or consent 

form.  

Immediately following the brief overview, the experimenter reviewed two videos of the 

BIP implemented with 100% fidelity (one video of each therapist). The order of the 100% videos 

was randomized. While the experimenter reviewed videos with participants, she collected data 

alongside the participant using the same measurement system as the participant. When the first 

video was reviewed, the experimenter provided examples and nonexamples of correct 

implementation of the procedure and demonstrated how to use the measurement system. For 

example, the experimenter described correct implementation of the following procedural 

component, “Starts/restarts 30-second timer (within 5s) at start of work block or after targeted 

challenging behavior.” Following correct implementation of the step, the experimenter paused 

the video and explained why the step was implemented correctly (e.g., the therapist accurately 

restarted the timer following challenging behavior within 5s of the challenging behavior). The 

experimenter provided at least one example of an omission and commission error if applicable 
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(e.g., therapist does not restart the DRO timer following an instance of targeted challenging 

behavior, therapist restarts the DRO timer following an instance of non-targeted challenging 

behavior, respectively). While reviewing the first video with participants, the experimenter 

paused, rewound, and fast-forwarded the video to describe correct and incorrect implementation 

of each step of the procedure the first time it occurred. The second video was shown in real time 

to mimic in-vivo data collection as well as to demonstrate data-collection procedures for the rest 

of the experiment. Participants were allowed to ask questions during review of videos with 100% 

implementation. Their questions were answered using only information from the BIP, checklist, 

and consent form.  

After reviewing the 100% videos, the experimenter loaded the first video for the 

participant, provided them with a blank data sheet, instructed the participant that the 

experimenter would start the video from the next room, and left the room. The mouse and 

keyboard were removed from the computer to ensure that the participant could not pause, 

rewind, or fast-forward the videos. The experimenter started the videos from the observation 

room using a wireless keyboard.  

The video displayed a title that was randomly assigned using a letter and number 

generator (e.g., B23)1 for 5 s, then counted down from three and started. Each video played for 5 

min, after which a black screen appeared for 2 min. Participants had 2 min to review their 

checklist and finish data collection after the video was over. When 2 min had elapsed, the 

experimenter entered the room, retrieved the participant’s completed checklist, presented them 

with a new one, and loaded their next video. Participants were given a bell and the experimenter 

informed them that, if they did not need the entire 2 min to review the checklist, they could ring 

 
1 The purpose of the random label was to ensure that participants could not guess the fidelity level of each video and 
to provide a means for determining that the experimenter was displaying the correct video to the participant.  
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the bell and the experimenter would enter early to retrieve their checklist, provide them with a 

new one, and load their next video. Participants were offered a break after every fourth video and 

were able to request additional breaks at any time during the experiment. This process repeated 

for all 20 videos. Participant questions were not answered during the data-collection portion of 

the experiment.  

After the 20th video, the experimenter informed the participant that the experiment was 

over and asked the participant to complete the demographic survey (Appendix D). The 

experimenter asked if the participant would like to receive a CEU for their participation. All 

participants received a CEU. While the participant completed the demographic survey, the 

experimenter prepared the participant’s graphs. The experimenter provided feedback on the 

accuracy of the participant’s procedural fidelity data collection by showing them graphs of their 

difference scores and accuracy coefficients.2 During debriefing, the experimenter informed the 

participants that a secondary purpose of the study was to determine if there was bias in the 

participant’s data collection. Participants also completed a brief interview with the experimenter 

about aspects of the data collection that they found easy or challenging. The experimenter 

provided each participant with a list of resources on procedural fidelity and cultural competency 

in behavior analysis. The resources included articles, podcasts, and training modules. 

Participants were paid in the form of a visa gift card either immediately after the experiment or 

by mail within one week of their participation. Participants were emailed their CEU certificate 

within one week of their participation.  

 
2 These were like the graphs in Figures 1,2, 6, and 7 but displayed only graphs for that participant.  
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Experimenter Fidelity 
 

Experimenter fidelity was collected using a checklist by an undergraduate research 

assistant. Experimenter fidelity was calculated by adding the total number of steps completed 

correctly by the total number of steps correctly and incorrectly. Steps of the experimental 

protocol included components such as showing the correct video to the participant, offering a 

break after every fourth video, and answering questions using only information from the BIP, 

scripts, checklist, or consent form (see Appendix E). Experimenter fidelity was assessed for 89% 

of sessions and was 100% for all sessions.   

Experiment 1 

Procedural-Fidelity Measure 

 The procedural-fidelity checklist for Experiment 1 required participants to tally each 

instance of implementation for each component as correct, incorrect, or not applicable (see 

Appendix A). Participants were also instructed to tally data on challenging behavior to ensure 

that the therapist was implementing steps related to challenging behavior correctly, and 

additionally were asked to rate their confidence about the accuracy of their procedural-fidelity 

data collection on a 5-point Likert scale, for which a rating of a 1 indicated that they were not 

very confident and a 5 indicated that they were very confident.  

Data Analysis 

The primary dependent variable was accuracy of fidelity data. Fidelity was calculated by 

dividing the total number of tallies of correct implementation over the total number of tallies of 

correct and incorrect implementation and multiplying this value by 100. Accuracy was evaluated 

in two ways. The first way was using difference scores. Difference scores were calculated by 

comparing the “true fidelity” (i.e., experimenter-collected fidelity) to the participant’s obtained 
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fidelity. The formula for this calculation was participant obtained fidelity – true fidelity. The 

further the difference score was from zero, the lower the accuracy. Values above zero indicate 

that the participant over-scored the therapists implementation. Values below zero indicate that 

the participant under-scored the therapists implementation. The difference score has limitations. 

The most striking limitation is that the possible range of obtained difference scores differs across 

the two conditions. For the high-fidelity condition, difference scores could range from -80 to 20. 

For the low-fidelity condition, difference scores could range from -40 to 60. Additionally, using 

difference scores as a measure of accuracy is similar to using total agreement as a measure of 

IOA (Bijou et al. 1968). A difference score of zero may be yielded, but this does not indicate that 

the participant and experimenter collected identical data. However, difference scores provide a 

picture that may be more akin to what might be used by supervisors in clinical practice to 

provide feedback to trainees (Mudford et al., 2009). Additionally, difference scores allow 

identification of underscoring and overscoring, which is particularly important for the detection 

of systematic bias in scoring for one therapist.  

The second way that accuracy was assessed was using accuracy coefficients. Recall that 

participants collected fidelity data by tallying correct implementation and errors for each 

component of the procedure in different cells of the data sheet. These tallies constitute the 

number of instances of correct and incorrect implementation for that component. Cell-by-cell 

accuracy was calculated by comparing the “true fidelity” to the participant’s obtained fidelity. 

For each cell of the checklist, the smaller number was divided by the larger number between the 

“true fidelity” and obtained fidelity and averaging the quotients across the cells. This measure is 

like interobserver agreement (IOA) within blocks (Mudford et al., 2009). Accuracy coefficients 
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detect components in which disagreements occurred. This measure provided more information 

about the components, or types of errors, for which accuracy was low.  

A secondary dependent variable was accuracy of component fidelity. Average accuracy 

for each component was calculated to determine if there were certain components that had high 

or low accuracy values. Cell-by-cell accuracy was calculated by comparing the “true fidelity” to 

the participant’s obtained fidelity. For each cell of the checklist, the smaller number was divided 

by the larger number between the “true fidelity” and obtained fidelity and averaging the 

quotients across the two cells for each component (accuracy for correct and incorrect 

implementation). Because there was more observed differentiation between levels of fidelity 

rather than therapist appearance, component accuracy was separated by level of fidelity. 

Another secondary dependent variable was the latency to finish data collection for each 

participant. Latency was calculated by setting a timer when the video was over (i.e., black screen 

appeared) and stopping the timer either when the participant rang the bell, or the experimenter 

entered the room. This was collected by a secondary data collector for each video for all but one 

participant, for whom the first six latencies were not recorded. To obtain the latencies after the 

experiment was over, the experimenter listened to the audio file and calculated the seconds 

between the end of the video and the time it took the participant to ring the bell or when the 

experimenter entered the room.  

Experiment 1 Results and Discussion 

 Recall that Therapist 1 was the White therapist and Therapist 2 was the Black therapist. 

Figure 1 displays the difference scores for each participant. There were no clear patterns in 

difference scores across conditions for any participants. Both over scoring and under scoring 

occurred across videos for all participants.  
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Figure 2 displays the accuracy coefficients for each participant. All participants had 

generally high accuracy coefficients that were undifferentiated across conditions. For each 

participant, there are several instances of agreement above the standard in behavior analysis of 

80% (Cooper et al., 2019). The lowest agreement score was observed for Elsa3 at 73% in the 

Therapist 1 high-fidelity condition (Figure 2 video 3). This was an interesting finding as Elsa had 

the most graduate education in behavior analysis compared to the other participants. However, 

an accuracy coefficient of 73% is only 7% lower than the 80% standard. Table 1 displays the 

average accuracy for each participant for each condition. All participants except for Peter, had 

the lowest average accuracy value for the Therapist 1 low-fidelity condition. Taken together, 

these data suggest that the BCBAs in this experiment were generally accurate in their data 

collection for a resetting DRO procedure but were slightly less accurate when there were more 

errors for Therapist 1.  

It was difficult to ascertain why videos of Therapist 1 implementing with low fidelity had 

the lowest accuracy coefficients, considering that each therapist engaged in roughly the same 

number of errors and the same types of errors. Recall that the therapists were instructed to 

engage in errors at their own discretion. Therefore, it was possible that Therapist 1 might have 

engaged in errors that were clustered together whereas Therapist 2 might have engaged in errors 

that were spaced apart. When behavior occurs in bursts, IOA can be reduced (Rolider et al., 

2012). It may also be the case that errors that occur in bursts may reduce the accuracy of 

procedural-fidelity data collection. To examine this discrepancy, interresponse times between 

errors for Therapist 1 and Therapist 2 were calculated. Interresponse times were calculated by 

pausing the videos when an error occurred and recording the time stamp for each error. The time 

 
3 Participant names are pseudonyms.  
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from the subsequent error was subtracted from the previous error to determine the time between 

errors. This was then graphed in seconds (Figure 3). Therapist 1 was more likely to engage in 

two simultaneous errors (an interresponse time of 0s) than was Therapist 2. Future research 

could systematically manipulate the likelihood of simultaneous errors to determine effects on 

data collection accuracy.  

Participant accuracy of component fidelity for all 14 components was averaged across all 

40% and 80% videos (Figure 4). This analysis revealed that participants collected data less 

accurately for Components 2 and 14 across both levels of fidelity. Component 2 had an average 

accuracy value of 80.6% across all participants for high-fidelity videos and 77.2% for low-

fidelity videos. Component 2 was starting/restarting the DRO timer. Component 14 had an 

average accuracy value of 84.2% across all participants for high-fidelity videos and 76.3% for 

low-fidelity videos. Component 14 was reprompting and removing the iPad when play time has 

ended. Component 2 occurred multiple times throughout all videos and Component 14 occurred 

only once or twice in each video. Component 14 was not observed during training with 100% 

videos, but a description of accurate and inaccurate implementation of this step was provided. 

This may have resulted in their lower fidelity scores for this component. In the lower-fidelity 

conditions, participants also collected data less accurately on Components 3 (does not comment 

about targeted challenging behavior; average accuracy 84.3%), 4 (Records occurrence of 

targeted behavior on data sheet within 5s of targeted behavior; average accuracy 82.8%), 5 

(places token on the board; average accuracy 87.5%, and 6 (delivers behavior specific praise; 

average accuracy 85.5%). These are all components that occurred multiple times in each video, 

meaning that there were multiple opportunities to score implementation as correct or incorrect.  
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Latency to finish data collection is displayed in the first panel of Figure 5. All 

participants have generally similar latencies except for Kelly. On most occasions participants did 

not need the entire 2 min duration allotted to them to finish data collection and rang the bell to 

signal that they were finished after each video.  

Comparing the difference scores (Figure 1) and accuracy coefficients (Figure 2) 

demonstrates the differences between the two measurements. For example, Kelly had a 0% 

difference score for Video 15 (Therapist 1 high procedural-fidelity) but had an 89% accuracy 

coefficient. Different conclusions may be drawn about accuracy when only evaluating difference 

scores than when observing accuracy coefficients. This supports findings from Repp et al. 

(1976): the method of agreement that an experimenter uses may impact the agreement 

percentages yielded. Difference scores in this study were a more lenient method for calculating 

agreement than were accuracy coefficients. When evaluating difference scores, one might draw 

the conclusion that Kelly did not require additional training or feedback to improve her fidelity 

data collection. However, when observing accuracy coefficients, Kelly demonstrates some small 

room for improvement.  

Recall that a secondary purpose of the study was to determine if BCBAs were biased in 

their data collection. No systematic bias between therapists was detected in any of the 

participants’ data collection. There may be several reasons for this finding. Participants were 

instructed to collect data using an operationalized checklist in which the measurement system 

was objective rather than subjective. It may be that collection of procedural-fidelity data using an 

operationalized checklist eliminates bias. For example, Horn and Haynes (1981) demonstrated 

that training observers to use an objective coding method that focused their attention on overt, 

operationally defined responses may reduce bias. Therefore, the purpose of Experiment 2 was to 
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determine if more subjective measurements of fidelity, such as the use of a rating scale, would 

reduce the accuracy of fidelity data collection. 

Experiment 2 

Procedural-Fidelity Measure 

 The procedural-fidelity measure for Experiment 2 required participants to rate the 

accuracy of implementation of each component (see Appendix B). Participants were instructed to 

rate implementation on a 5-point Likert scale. The rating scale was anchored to percentages 

adapted from Suhrheinrich et al. (2019) and Bergmann et al. (2023). For example, a rating of 

zero meant that the component of the procedure was not applicable or did not occur in the video, 

the rest of the ratings spanned from 1% – 100% with unequal bin sizes (see Table 2). To obtain 

the “true ratings” the experimenter converted true component fidelity calculated from the 

checklist used for Experiment 1 (Appendix A) to the ratings described above. This was done by 

dividing the number of times each component was implemented correctly by the number of times 

each component was implemented correctly and incorrectly and multiplying the value by 100 to 

yield a percentage, then converting the percentage to a corresponding rating. For example, if 

Component 2 was implemented with 50% fidelity, it was assigned a rating of 3. This was done 

for all components for all videos to compare participants’ obtained ratings to the experimenter’s 

“true ratings.” 

Participants were instructed to tally data on challenging behavior to ensure that the 

therapist was implementing steps related to challenging behavior correctly, as well as to provide 

an overall rating of the therapist’s implementation of the entire procedure. Additionally, 

participants were asked to rate their confidence of procedural-fidelity data collection on a 5-point 
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Likert scale in which a rating of a 1 indicated that they were not very confident and a 5 indicated 

that they were very confident. 

During debriefing, participants in Experiment 2 were shown the measure they used and 

the measure from Experiment 1. Participants were asked which checklist they would prefer to 

use in their own practice.  

Data Analysis 
 
 The primary dependent variable was accuracy of the fidelity data. Global fidelity was 

calculated by averaging the ratings across each component to yield a mean rating for each video. 

Accuracy was evaluated in two ways. The first way was using difference scores. Difference 

scores were evaluated by comparing the “true rating” (i.e., experimenter rating) to the 

participant’s obtained rating. The formula for this calculation was participant obtained rating – 

true rating. The further the difference score was from zero, the lower the accuracy. Values above 

zero indicated that the participant over-scored the therapist’s implementation, values below zero 

indicated that the participant under-scored the therapist’s implementation. The possible range of 

obtained difference scores was -3 to 2 for low-fidelity videos and 4 to -2 for high-fidelity videos. 

Like Experiment 1, evaluation of difference scores has limitations in that the true rating and 

experimenter rating could average to be the same rating (i.e., difference score of zero), however, 

individual component ratings might differ.  

The second way that accuracy was assessed was using accuracy coefficients. Recall that 

participants collected fidelity data by rating each component of the procedure in different cells of 

the data sheet. Cell-by-cell accuracy was calculated by dividing the smaller rating by the larger 

rating for each cell of the procedural fidelity checklist and averaging the quotients across the 

cells. This measure is like IOA within blocks (Mudford et al., 2009). A benefit to using this 
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measure is that it is sensitive to components in which disagreements were detected. This measure 

provided more information about the components for which accuracy was low.  

Accuracy of component fidelity was calculated by dividing the smaller rating by the 

larger rating between the “true rating” and the participant obtained rating for each component. 

Like in Experiment 1, accuracy values for each participant were averaged for each component 

across the 40% and 80% videos.  

Latency to complete data collection was evaluated in the same way as Experiment 1. A 

secondary data collector collected latency data for Ellowyn and Nicole. The experimenter 

collected all latency data for Lola from the audio recording. Average latency to finish data 

collection was calculated for each participant by adding all the latencies for each video and 

dividing the value by the number of videos (20).  

Experiment 2 Results and Discussion 

Recall that the three BCBAs enrolled in Experiment 2 differed from the six enrolled in 

Experiment 1. Figure 6 displays the difference scores for each participant. All participants 

overscored implementation more often than they underscored: they gave the therapist more credit 

for their implementation than they deserved. This is consistent with findings that the use of rating 

scales produces higher fidelity values than other methods of fidelity-data collection (Bergmann 

et al., 2023). Not only did rating scales yield higher fidelity scores, but they may also have 

reduced the extent to which an observer may detect errors in implementation.  

Figure 7 displays the accuracy coefficients for each participant. All participants obtained 

lower accuracy coefficients for videos of Therapist 1 with low fidelity on average (Table 1). 

Recall that this finding is like that of the findings of Experiment 1. The videos were the same 

across Experiment 1 and 2. It is still unknown why this condition resulted in lower accuracy 
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coefficients on average. Additionally, each participant obtained their lowest accuracy coefficient 

in the low fidelity condition at 75%, 80%, and 0% for Ellowyn, Nicole, and Lola, respectively.  

An analysis of component fidelity revealed that Ellowyn and Nicole were generally 

accurate in their component fidelity data collection for high-fidelity videos (Figure 8). Lola had 

reduced accuracy for Components 7 (labels break period; average accuracy 52%), and 11 (makes 

at least 3 positive statements about behavior during play period [score 1 per play]; average 

accuracy 51.5%). All participants were less accurate in their data collection for low-fidelity 

videos for Components 3 (does not comment about targeted challenging behavior; average 

accuracy 72.7%) and 14 (re-prompts and gently removes iPad after 5s if Emma does not put it 

away; average accuracy 55.7%).  

Latency to finish data collection is displayed in the second panel of Figure 5. All 

participants have generally similar latencies. In Experiment 2 (rating measure) latencies to finish 

data collection are longer than latencies to finish data collection for 5 of 6 participants in 

Experiment 1 (tally measure). An unpaired t-test was conducted to compare latencies for 

Experiment 2 and Experiment 1 (Figure 9). There was a significant difference in the latencies for 

the rating measure (M = 88.3, SD = 22.2) and tally measure (M = 31.5, SD = 31.2); t (7) = 2.8, p 

= 0.027. Readers should interpret this finding with caution. The data may not meet all the 

assumptions for an unpaired t-test. The sample sizes for both experiments are too small to 

determine if the data are normally distributed.  

This experiment was a systematic replication of Bergmann et al. (2023) using a free-

operant procedure as opposed to a discrete-trial procedure. Similar to the findings of Bergmann 

et al. the rating scale inflated fidelity compared to the calculations from Experiment 1. For 

example, when using the rating scale, a score of 3 could mean that the therapist implemented the 
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procedure with 50% or 79% fidelity. A participant could score both a high-fidelity and low-

fidelity video as a 3 and could be accurate (high-fidelity video) or slightly inaccurate (low-

fidelity video).  

Lola’s data were more differentiated than were Ellowyn’s and Nicole’s data. This may be 

because she had not been a BCBA for as long as the other participants and had not gone through 

the training to become a supervising BCBA. Lola’s data are limited because she often did not 

record data for a specific component. She either ran out of time or reported not remembering 

how well the therapist implemented that component. The missing data resulted in multiple 

agreements of zero between the participant obtained ratings and the true ratings.  

All participants sometimes tallied instances of correct and incorrect implementation in 

the comments section to assist them in their ratings. Without the prompt for a more objective 

measure of data collection (like in Experiment 1), participants used objective measures to help 

their subjective ratings of implementation. In contrast, Bergmann et al. (2023) did not permit 

participants to collect additional data while watching videos. To keep the instructions the same 

across Experiments 1 and 2 in the current studies, the experimenter modeled collecting tally data 

for one component (Component 11); makes at least 3 positive statements about behavior during 

play period (score 1 per play). The experimenter modeled keeping track of these statements by 

writing tallies for each statement on the procedural-fidelity measure for all participants in 

Experiment 1 and 2. If collecting additional data had not been permitted, participants may have 

been less accurate.  

Recall that all participants were asked which data sheet they would prefer to use in their 

own practice. All participants preferred the data sheet from Experiment 1. Although rating scales 

may take less time to complete than do checklists in which tallies need to be made for each 
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instance of implementation, making tallies was preferred by the BCBAs in this study. All 

participants in Experiment 2 only experienced the rating scale; therefore, their stated preference 

should be interpreted with caution. It may be pertinent to directly assess preferences for methods 

of procedural-fidelity data collection to ensure that the data are accurate and frequently collected. 

Individuals are more likely to implement a behavior-change procedure that is preferred in 

comparison to a non-preferred behavior-change procedure, the same may be true for preferred 

data collection methods (Johnson et al., 2014). A BCBA may reduce the frequency with which 

they collect fidelity data if the data sheet is not preferred or is difficult to use.  

General Discussion 

The purpose of the current experiments was to determine the accuracy with which 

BCBAs collected fidelity data and if factors such as therapist appearance, error rate, and method 

of data collection influenced accuracy. In the environmental arrangement of the study, increased 

error rate slightly reduced the accuracy with which BCBAs collected fidelity data. The 

participating BCBAs were slightly less accurate in their collection of procedural fidelity data 

when using a rating scale than when using a tally checklist.  

Recall that the accuracy of procedural-fidelity data collection for BCBAs for a free-

operant procedure was previously unknown. In both experiments, most accuracy coefficients met 

or exceeded the 80% agreement standard in behavior analysis (Cooper et al., 2019). We may 

have created environmental conditions that supported the collection of accurate data. For 

example, being trained by a high-status experimenter (i.e., faculty member) has yielded lower 

agreement scores than a lower-status experimenter (i.e., graduate student; Taplin & Reid, 1973). 

In the current study, a graduate student trained the participants on data collection. When checks 

for accuracy are known, performed by a known person, and emphasizing accuracy over IOA also 
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improves accuracy of data collection (Boykin & Nelson, 1981; Reid, 1970; Romanczyk et al., 

1973; Taplin & Reid, 1973; Weinrott & Jones, 1984). In the present study, participants were 

informed that the purpose was to assess the accuracy with which BCBAs collect fidelity data, 

that their accuracy would be assessed for each checklist, and that the check for accuracy was 

performed by the experimenter, with whom the participants interacted throughout the 

experiment. These variables may have supported participants in their collection of accurate data. 

Future studies may manipulate the status of the experimenter to determine if the accuracy of 

fidelity data is affected. Additionally, a comparison of overt and covert checks for accuracy of 

procedural-fidelity data collection could be explored. 

To my knowledge, this is the first study that assesses the extent to which BCBAs can 

collect accurate fidelity data from a complex free-operant procedure. A previous study (Aguilar 

et al., 2023) recruited a community sample to collect procedural fidelity data from video models 

with varying levels of fidelity (i.e., 40%, 80%, 100%) of a DRO procedure, including videos 

used in the current study. Aguilar et al. found that participants collected fidelity data with 

significantly reduced accuracy when the programmed level of fidelity was lower (i.e., 40%) 

compared to when it was higher (i.e., 80% and 100%). The present study recruited participants 

with graduate training in behavior analysis, and a non-parametric Friedman test of differences 

among repeated measures was conducted and rendered no significant differences in the accuracy 

of their data collection across either programmed level of fidelity.  

Bergmann et al. (2023) compared the duration of time each participant spent collecting 

fidelity data using different methods of data collection. Participants spent the least amount of 

time using the 5-pt Likert by component method (18.1 min). In the present study, participants 

had longer latencies to finishing data collection when using the rating scale than when using the 
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tally checklist (Figures 5, 9). Latencies to finish data collection were significantly different 

between these two methods. Additionally, Bergmann et al. compared the extent to which each 

method of data collection was sensitive to errors in implementation. It was found that the Likert 

by component methods were likely to result in missed errors.  We also found that Likert scales 

may result in missed errors. However, our findings in comparison with Bergmann et al. should 

be evaluated with caution. Bergmann et al. used a discrete-trial procedure, and we used a free-

operant procedure. Future research might determine if the type of behavior-change procedure 

used affects accuracy of fidelity data collection.  

 A limitation to the generality of the present findings is that the study was conducted in a 

laboratory. Although efforts were made to maintain ecological validity (e.g., participants were 

not allowed to pause, rewind, or fast-forward the videos), the laboratory is much different than a 

naturalistic context such as a school or clinic. In a classroom or clinic, there may be competing 

responsibilities that distract from the collection of procedural-fidelity data (e.g., ongoing 

classroom instruction). Additionally, the behavior of other individuals in the environment (not 

the subject of observation) can reduce the accuracy with which individuals collect data 

(Cunningham & Tharp, 1981). In the videos used in the present study, there were only two 

actors, and the laboratory setting was free of any distractions or additional personnel. 

Participants may not be as accurate in naturalistic contexts with additional distractions or 

responsibilities. Future studies could be conducted in naturalistic contexts or with a live role-play 

in the place of video model to determine if additional environmental factors reduce accuracy. 

Another limitation is that the data were collected using permanent products. Because 

there were no time stamps for the participants’ data collection, it is unknown if the participants 

were detecting the programmed errors when they occurred. It is also unknown if there are certain 



ACCURACY OF FIDELITY DATA COLLECTION 28 

types of errors (i.e., omission or commission) that participants were less accurate in detecting 

due to the method of data collection. Future research might assess if certain types of errors are 

more difficult to detect in implementation than others.  

Participants were asked to rate their confidence for accuracy of their data collection on a 

1 – 5 scale on the bottom of the data sheet after each video. Participants did not complete the 

confidence rating for 3% of the data sheets. This resulted in multiple instances of missing data 

within and across participants. Due to the missing data, we were unable to analyze any 

meaningful correspondence between confidence and accuracy. Future studies might address this 

limitation by requiring participants to complete the confidence rating before allowing them to 

continue to the next video.  

 Recall that participants in Experiment 2 were asked which data collection system they 

preferred. This was not possible to ask of participants in Experiment 1 as the second data 

collection system was not created at the time of the study. Future research might conduct a 

concurrent choice assessment in which BCBAs choose, and then use, their preferred method of 

data collection. Previous research has demonstrated preference for an intervention increases the 

fidelity with which teachers implement their preferred intervention in comparison to teachers that 

did not have the opportunity to state and use their preferred intervention (Johnson et al., 2014). 

Additionally, the teachers who selected a preferred intervention continued to use the intervention 

in their classrooms after coaching ended. Experimental assessment of preference for methods of 

procedural-fidelity data collection could uncover if preference affects accuracy of fidelity data 

which to my knowledge, has not yet been studied.  

 Future research might determine if rates of challenging behavior affect the accuracy with 

which individuals collect fidelity data. In the present study, each video only displayed two 
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instances of challenging behavior although rates of non-target challenging behavior (e.g., pencil 

tapping, sighing) varied. Kapust and Nelson (1984) found that high rates of challenging behavior 

reduce the accuracy with which participants collected data on the dependent variable. It may be 

particularly important to determine if rate of challenging behavior affects accuracy of fidelity 

data.  

 This study contributes to the literature in at least two ways. First, this study is the first of 

its kind in which racial bias was experimentally assessed for the practice and supervision of 

BCBAs. Results from this study suggest that, at least in the present environmental arrangement, 

BCBAs were unbiased in their data collection for a White therapist and Black therapist. 

Additional characteristics may be manipulated in future studies such as accent, age, and gender 

to determine if these variables affect bias in behavior analysis as they have been reported to 

increase bias in other fields (Baquiran & Nicoladis 2020; Gerull et al., 2019; Lev-Ari & Keysar, 

2010; Richardson et al., 2013). Second, this study provides multiple opportunities for systematic 

replications to uncover variables that affect not only accuracy of data collection in general, but 

accuracy with which procedural fidelity data are collected more specifically.  
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Table 1 
 
Average Accuracy Coefficient for Each Condition 
 
 
 Therapist 1 

High Fidelity 
Therapist 1 
Low Fidelity 

Therapist 2 
High Fidelity 

Therapist 2 
Low Fidelity 

Bianca 96 84 91 96 
Quinn 97 91 93 94 
Elsa 92 84 94 87 
Kelly 95 87 92 92 
Jamie 92 86 93 91 
Peter 92 89 85 97 

Ellowyn 96 88 95 90 
Nicole 94 86 95 90 
Lola 79 63 82 70 

 
Note. The cells shaded in gray are participants from Experiment 2.  
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Table 2 
 
Experiment 2 Rating Scale  
 
Component Level Rating 
0 Not visible or not applicable 
1 Never implemented appropriately (0%) 
2 Implemented competently occasionally, but misses many opportunities (1%-49%) 
3 Implemented competently half the time, but misses many opportunities (50%-79%) 
4 Implemented competently most of the time, but misses many opportunities (80%-99%) 
5 Implemented competently throughout the session (100%) 
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 Experiment 1 Difference Scores 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: T1 = Therapist 1; T2 = Therapist 2; High = 80%, Low = 40%, PF = procedural fidelity. 
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 Experiment 1 Accuracy Coefficients 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: T1 = Therapist 1; T2 = Therapist 2; High = 80%, Low = 40%, PF = procedural fidelity 
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Figure 3 
 
Interresponse Time (IRT) Distribution 
 

 
 
Note. T1 = Therapist 1, T2 = Therapist 2.  
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Experiment 1 Average Agreement of All Components 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note. As the color gradient darkens to black, agreement scores are higher. As the color gradient 

lightens to white, agreement scores are lower. The numbers inside the boxes indicate mean 

agreement for that component.   
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Figure 5 
 
Latency to Finish Data Collection for Each Participant 
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Experiment 2 Difference Scores 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: T1 = Therapist 1; T2 = Therapist 2; High = 80%, Low = 40%, PF = procedural fidelity.  
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 Experiment 2 Accuracy Coefficients  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: T1 = Therapist 1; T2 = Therapist 2; High = 80%, Low = 40%, PF = procedural fidelity.  
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Figure 8 
 
Experiment 2 Average Agreement of All Components 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note. As the color gradient darkens to black, agreement scores are higher. As the color gradient 

lightens to white, agreement scores are lower. The numbers inside the boxes indicate mean 

agreement for that component.  
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Figure 9 
 
Mean Latency to Finish Data Collection by Experiment  
 

 
 
Note. Each filled circle is the average latency to finish data collection for one participant.   
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Appendix 
 

Appendix A 
 
Experiment 1 Procedural Fidelity Checklist 

 

 

Emma DRO Procedure 
Procedure Component Correct 

Implementation 
(Tally) 

Incorrect 
Implementation 

(Tally) 

N/A Comments 

Says how to earn tokens     
Behavior-Change Procedure: 
Starts/restarts 30-second 
timer (within 5s) at start of 
work block or after targeted 
challenging behavior 

    

Does not comment about 
targeted challenging 
behavior 

    

Records occurrence of 
targeted behavior on data 
sheet within 5s of targeted 
behavior 

    

Timer elapses (within 5s):  
Places token on the board     
Delivers behavior specific 
praise 

    

Immediately after delivery of the third token (within 3s):  
Labels break period     

Asks Emma to remove and 
give each token 

    

Delivers blue iPad after 
removal of third token 

    

Starts 30-second play timer     

Makes at least 3 positive 
statements about behavior 
during play period (score 1 
per play) 

    

End of play period (within 3s): 
Tells Emma play time is 
over 

    

Prompts Emma to put away 
blue iPad 

    

Re-prompts and gently 
removes iPad after 5s if 
Emma does not put it away 

    

Count of Target Behavior:  
Protest (tally):  Property destruction (tally):  
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Appendix B 
 
Experiment 2 Procedural Fidelity Checklist 
 
Use the following rating scale to evaluate how well the therapist implemented each step of the 
procedure: 
0 Not visible or not applicable 
1 Never implemented appropriately (0%) 
2 Implemented competently occasionally, but misses many opportunities (1%-49%) 
3 Implemented competently half the time, but misses many opportunities (50%-79%) 
4 Implemented competently most of the time, but misses many opportunities (80%-99%) 
5 Implemented competently throughout the session (100%) 

 
Procedure Component Rating 

(0-5) 
Comments 

Says how to earn tokens   

Starts/restarts 30-second timer (within 5s) at 
start of work block or after targeted challenging 
behavior 

  

Does not comment about targeted challenging 
behavior 

  

Records occurrence of targeted behavior on 
data sheet within 5s of targeted behavior 

  

Places token on the board   

Delivers behavior specific praise   

Labels break period   

Asks Emma to remove and give each token   

Delivers blue iPad after removal of third token   

Starts 30-second play timer   

Makes at least 3 positive statements about 
behavior during play period (score 1 per play) 

  

Tells Emma play time is over   

Prompts Emma to put away blue iPad   

Re-prompts and gently removes iPad after 5s if 
Emma does not put it away 

  

Count of Target Behavior:  
Protest (tally):  Property Destruction (tally):  

Overall Fidelity 
1                        2                        3                        4                        5  
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Appendix C 

Behavior Intervention Plan 

Emma Behavior Intervention Plan 
 

Background: Emma protests and destroys property during one-on-one instruction. An FBA 
showed that these responses are maintained by attention and access to preferred items (like an 
iPad). Emma enjoys chatting with her therapist about her interests and likes to show off her 
knowledge.  
 
Goal: Emma will use kind words and be respectful to classroom materials during 1:1 instruction 
for at least 5 min.  
 

Operational Definitions 
RESPONSE DEFINITION EXAMPLES NONEXAMPLES 
Protesting Says contrary statement “No”, “I won’t”, 

“I’m not doing it” 
“I don’t want to” 
“I don’t like writing” 

Statements about 
difficulty (“this is 
hard”), saying “I don’t 
know”, asking for help 

Destroying 
property 

Tears, swipes, shoves, or 
throws materials 

Rips a paper, pushes 
pencils onto the floor, 
throws pencils 

Crumpling paper, 
pounding materials on 
the table 

 
Procedure 

1. At the start of 1:1 instruction, tell Emma how she can earn tokens. For example, “If you use kind 
words and use materials correctly, you will earn a token. Once you earn 3 tokens, we can play on 
the iPad together.” 

2. Start a 30-second DRO timer.  
3. If Emma protests or destroys property, immediately (within 5s):  

a. Silently reset the DRO timer to 30s. 
b. Do not comment about the targeted behavior. 
c. Record occurrence of targeted challenging behavior on the data sheet. 

4. When the DRO timer elapses, immediately (within 5s):  
a. Place a token on the board.  
b. Deliver behavior-specific praise (e.g., “nice job using kind words”; “great job using 

materials appropriately”). 
c. Restart the 30-second DRO timer.  

5. When Emma earns 3 tokens, give her a 30-second break immediately after the delivery of the 
third token.  

a. Label the break period (e.g., “You got three tokens! Let’s play on the iPad”). 
b. Instruct Emma to remove and hand you each token. 
c. Give Emma the iPad when the third token is removed from the board. 
d. Start a 30-second timer.  
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e. Makes at least 3 positive statements about behavior during play period (e.g., “you are 
using the iPad so nicely, great job!” or “you are so good at that game!”). Avoid questions 
and reprimands.  

f. At the end of the break period:  
i. Tell Emma that play time is over.  

ii. Prompt Emma to hand over the iPad. 
iii. If Emma does not independently put away the iPad after 5s, re-prompt and gently 

remove the iPad. 
iv. Restart the 30s DRO timer. 
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Appendix D 
 
Demographic Survey 
 

Demographics Survey 
 

General Questions 
 

What is your name?              

What is your address?             

What is your BCBA Certification number?          

What is your date of birth?      What is your gender?     

What is your race?        What is your ethnicity?    

What is your personal annual income?     

What is your social security number? (this is needed for payment)      

What language(s) do you speak fluently (list) 
 
_________________________    _________________________ 
 
_________________________    _________________________ 
 
__________________________    _________________________ 
 
BCBA Questions 
 
Is your primary employment as a BCBA? _____ Yes _____ No (list job title: 
_____________________) 

 
What is/was your primary work as a BCBA? (check all that apply)  

� Behavioral treatment of autism and other 
developmental disabilities  

� Organizational behavior management  
� Brain injury rehabilitation  
� Behavioral gerontology  
� Clinical 
� Education 
� Behavioral sport psychology  
� Prevention and behavioral intervention of 

child maltreatment  

� Behavioral treatment of substance use 
disorders 

� Environmental sustainability  
� Health and fitness 
� Behavioral pediatrics  
� Organizational behavior management  
� Supervision 
� Other; please specify: 

___________________________________ 
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What populations have you worked with as a BCBA? (check all that apply)  
� Intellectual and developmental disabilities  
� Social/emotional disorders  
� Autism spectrum disorder  
� Brain injury  
� Industry professionals (e.g., health care, 

human services, education, government, 
nonprofits, retail, etc.) 

� Mental disorders 
� Athletes/Sports teams/Coaches  
� Substance use disorders   
� Seniors 
� Other; please specify: 

____________________________________

 
What age groups have you worked with? (check all that apply)

� Children (age 12 and younger) 
� Adolescents (13 – 17)  

� Adults (18 – 65) 
� Older adults (65 and older)  

 
 
How familiar are you with a resetting DRO procedure?   1 2 3 4 5 

(not familiar)                 (very familiar) 
 

Supervision Questions  

Have you supervised or trained other people in the last 12 months? (check one) ___Yes    ___No 
If yes, who do you supervise or train? (check all that apply)  
� Registered behavior technician 
� Direct care staff  
� Board certified assistant behavior analyst  
� Teacher 

 

� Industry professional 
� BACB supervisee 
� Parent/legal guardian 
� Other; please specify: 

____________________________________
 
How long have you been supervising?  

� Less than 3 years  
� 3 – 5 years  
� 6 – 10 years  

� 11 – 15 years 
� 16 – 20 years  
� More than 20 years  

 
What kinds of supervision activities do you typically do? 
 
 
 
 
 
Procedural-Fidelity Questions (“Procedural fidelity” refers to the extent to which procedures are implemented as described.) 
 
Do you think collecting fidelity data is important?  ___Yes    ___No 
 
What type of training have you received on procedural-fidelity? (check all that apply)  

� Graduate training  
� Webinar  
� Workshop  
� On-the-job training  

� In-service training  
� Self-study  
� Other; please specify: 

____________________________________
 

When was the date of your last training?  
� Within the past calendar year  � 3 years  
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� 5 years  � Longer than 5 years  

 
With what frequency do you collect fidelity data?  

� Less than once a year 
� More than once a year; less than once a 

month 

� More than once a month; less than once a 
week 

� More than once a week 
 
 
 
How often do you collect fidelity data when you see your supervisee?  

� 0% of supervision sessions  
� 10 – 30% of supervision sessions 
� 40 – 60% of supervision sessions 

� 70 – 90% of supervision sessions 
� 100% of supervision sessions 

 
When do you choose to collect fidelity data? (check all that apply) 

� I don’t collect fidelity data 
� During training  
� With novel implementors  
� To check-in after a specified amount of time  

o Please specify the amount of time: ____________________________________ 
 
How do you collect fidelity data? (check all that apply)  

� Direct observation  
� Self-report  
� Interview  
� Permanent product  
� Other; please specify: 

___________________________________
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Appendix E 
 
Experimenter Fidelity Checklist 
 
Experimenter reviews 100% video of Therapist 1 
Yes  No   
Number of questions asked (tally):  
 
Experimenter reviews 100% video of Therapist 2 
Yes  No   
Number of questions asked (tally): 
 
Participant questions are answered using only information from consents, scripts, or BIP 
documents, or by a statement like “do your best” or “I can’t answer that”  
Yes  No   N/A   
 
Participant questions about BIP or checklist are not answered during data collection  
Yes  No   N/A   
 
Experimenter enters room 2-2.25 min from end of video or within 15s of when participant rings 
bell (score “no” if an error occurs at any point) 
Yes  No   
 
Order of videos  
Video 1:______Video 5: ______Video 9: ______Video 13: ______Video 17: ______ 
 
Video 2: ______Video 6: ______Video 10: ______Video 14: ______Video 18: ______ 
 
Video 3: ______Video 7: ______Video 11: ______Video 15: ______Video 19: ______ 
 
Video 4: ______Video 8: ______Video: 12______Video 16: ______Video 20: ______ 
 
All videos were correct 
Yes  No   
 
Time Bar on Videos 
 

Video 1: Yes   No Video 5: Yes  No Video 9: Yes   No Video 13: Yes   No Video 17: Yes   No 
 

Video 2: Yes   No Video 6: Yes  No Video 10: Yes   No Video 14: Yes   No Video 18: Yes   No 
 
Video 3: Yes   No Video 7: Yes  No Video 11: Yes   No Video 15: Yes   No Video 19: Yes   No 
 
Video 4: Yes   No Video 8: Yes  No Video 12: Yes   No Video 16: Yes   No Video 20: Yes   No 
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All videos had no time bar  
 
Yes  No   
 
Prompts for break after every 4th video (score “no” if an error occurs at any point) 
Yes  No   
 
Break start time:    Break end time: 
Break start time:    Break end time:  
Break start time:   Break end time:  
Break start time:   Break end time:  
 
Experimenter reviews graphs with participant  
Yes  No   N/A   
 
Experimenter gives participant list of resources  
Yes  No   N/A 
 


	Impacts of Error Rate and Therapist Appearance on the Accuracy of Fidelity Data Collection
	Recommended Citation

	tmp.1701813480.pdf.FjUd1

