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BEHAVIORAL SKILLS TRAINING AND E-LEARNING FOR VOLUNTEERS 

Abstract 
 
People supporting neurodiverse populations (often volunteers) must acquire adequate training on 

instructional strategies to ensure the safety of the people they support and those around them. 

While behavioral skills training (BST) is an empirically validated training framework, it has 

some resource constraints such as requiring an experienced trainer. Adapting a BST framework 

for an interactive mobile application (app) to train volunteers may increase their ability to 

accurately implement a set of pre-determined target behaviours with fewer resources needed. 

This evaluation included two studies. In Study 1 the researcher conducted semi-structured 

interviews with volunteers with experience in an adaptive physical activity program to inform 

app training content. Experienced volunteers indicated three skills they wanted to receive 

training on to support neurodiverse people (visual schedules, modeling, and high-probability 

instructional sequence). In Study 2 a multiple probe design across behaviours was used to assess 

the efficacy of the app for teaching the three target skills to two novel volunteers. Direct 

observations were conducted virtually to determine the efficacy of the app for increasing 

volunteers’ performance accuracy on the pre-determined skills. Both participants demonstrated 

increased performance accuracy of each target skill following relatively brief interaction with the 

app. They also reported that they found the app to be acceptable and showed improvement on 

pre-and post- quizzes after using the app. These results suggest preliminary evidence of the 

efficacy and acceptability of providing training via an interactive technological platform (using 

BST) for volunteers working with neurodiverse populations.  

 Keyword(s): behavioral skills training, video modeling with voice over instruction, 

neurodiverse populations, volunteer training 
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Integrating Behavioral Skills Training within an E-Learning Modality to Train Volunteers 

Working with the Neurodiverse Population 

 
Innovative Training in Volunteer Settings 
 

Individuals providing support to neurodiverse populations (i.e., individuals with 

developmental, and/or intellectual disabilities) require a comprehensive repertoire of skills, 

which necessitates training and development opportunities (Garman et al., 1997). When 

interacting with neurodiverse populations, it is essential that people providing support (such as 

volunteers) acquire adequate training on proper instructional strategies to ensure the safety of the 

individual they are supporting and others. Continuous training opportunities are needed to 

preserve existing competencies, and to appropriately employ new knowledge and technologies 

(Cogswell & Stubblefield, 1988; Smyth et al., 2019). With current advancements in technology, 

new training modalities are beginning to gain recognition, such as mobile apps and self-guided 

mobile apps for training parents of children with autism, remote coaching via video conferencing 

software, and other telehealth programs (Law et al., 2018; Stockwell et al., 2019; Vismara et al., 

2013; Wainer & Ingersoll, 2014). Many organizations willingly adopt various e-learning 

modalities due to benefits such as ease of use, low cost, and additional convenience for users 

(Smith, 2017). When adopting such modalities, it may be important to consider what will 

increase efficacy of the training such as incorporating an evidence-based teaching framework 

and considering all types of learners. Implementing universal design for learning (UDL) from 

conception through to completion may enhance accessibility for trainees. 
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Universal Design for Learning 
 

It is well known that accessibility within educational environments is inadequately 

addressed (McAndrew et al., 2012). Though society is aware that we are required to provide all 

learners with equitable learning opportunities, this job is often left to be remediated by the office 

of disability services after a problem arises (Tobin & Behling, 2018). Since information and 

communication technologies (ICTs) are popular amongst Canadian colleges and universities, 

designers of these technologies need to take many formalities into consideration when 

developing them to incorporate people of all abilities (Asuncion et al., 2010). To do this, the 

universal design for learning (UDL; Tobin & Behling, 2018) framework should be at the 

forefront of every aspect of a research project, beginning with its initial inception through to its 

completion. The conceptual framework of the UDL was first introduced in 1990 by scientists at 

the Center for Applied Special Technology (CAST) in Boston (Tobin & Behling, 2018). 

Universal design for learning (UDL) is a method for creating learning opportunities and 

interactions which incorporate a variety of means for presenting information, engaging with 

learners and material, and communicating knowledge and skills (Tobin & Behling, 2018).  

By implementing UDL, educators can ensure that they are meeting the legal requirements 

for accessibility (Tobin & Behling, 2018). In Canada, provincial laws are in place which require 

institutions, who are receiving funding from the government, to arrange for the inclusion of 

services which allow for their materials to be accessible (Tobin & Behling, 2018). Additionally, 

the Accessibility for Ontarians with Disabilities Act (Government of Ontario, 2005). is frequently 

considered the gold standard for how other governments should require inclusive practices, 

demanding that governmental bodies recognize barriers, in both the public and private sectors, 

and remove them to the best of their ability (Tobin & Behling, 2018). Although there is currently 
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no universal accessibility law in Canada (they differ across provinces), in 2015 and 2016, 

Canada’s federal government did some investigating through in-person and online interviews to 

determine the desire for a national accessibility law (Tobin & Behling, 2018). Many universities 

participated in this conversation and support a set of laws to ensure that UDL becomes a legally 

supported conceptual framework for educational systems (Tobin & Behling, 2018). While being 

aware of these legal considerations is important, it should not be the only reason as to why 

learning technologies are created in ways that are adequate for all learners.  

Embracing UDL principles in the designing of learning technologies may reduce the need 

for individual requests for accommodations (Tobin & Behling, 2018). Instead of creating 

learning platforms for individuals without disability and then backtracking for the inclusion of 

those with disabilities, we should be considering these barriers from the beginning and then 

present ways the platform can offer the information adequately based on the user’s abilities 

(Nganji & Brayshaw, 2017). Implementation of a UDL ensures that all students can easily access 

course content in a variety of options to make it an even playing field for everyone, rather than 

centering out individuals who may need accommodations (Dell et al., 2015). If we allow 

ourselves to see that barriers to learning are largely environmental (e.g., physical accessibility) 

rather than personal, we can generate interactions that augment and broaden the learning 

environment (Tobin & Behling, 2018). While often seen as an approach to ease student 

expectations when it comes to learning, the UDL also enhances pedagogy and instructional 

practice which is beneficial for everyone involved in the knowledge acquisition process (Dell et 

al., 2015). By allowing the integration of preferred learning styles into the design of an online 

learning platform, these platforms and instructors are following best practices for pedagogy and 

teaching in general (Dell et al., 2015).  
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Technology has made it possible for resources in the environment to be reconfigured in 

ways that meet specific accessibility needs, and the utilization of assistive technologies to their 

highest potential (McAndrew et al., 2012). However, little research exists regarding how to 

develop and design digitalized learning tools that can benefit all learners, and we have 

inadequately presented solutions for how specialized learning tools can adapt to the needs of 

those experiencing disability (Nganji & Brayshaw, 2017). Since approximately 86% of college 

students within North America in 2015 had their own smartphone, and this number has only 

likely increased since then, educators need to find meaningful ways to include mobile technology 

in their teaching practices since they are already an integral part of the busy lives of learners 

which has advanced how they communicate, find information, appropriate their time and 

attention, and even how they learn (Tobin & Behling, 2018).  

The number of students experiencing at least one type of disability enrolled in university 

and college are steadily on the rise, making accessibility options more important than ever 

(Asuncion et al., 2010). When used to their full capacity, the flexibility and adaptability of 

learning technologies implemented within higher levels of education can empower learners 

experiencing disability, improve access, and cultivate a more equitable education experience for 

all (McAndrew et al., 2012). For example, for individuals experiencing visual and auditory 

disabilities, developers must ensure that there is not a mismatch between their needs and 

preferences and should be aware of the potentially compounding impacts of an inflexible 

navigational set up, colour contrast struggles, and an incompatibleness with assistive technology 

(Power et al., 2010). To avoid this, some steps for improving learning platforms could include: a) 

consulting with a variety of potential users and obtain valuable information regarding 

requirements for their successful learning; b) allowing the individual the freedom to adapt user 
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settings in ways to accommodate their abilities – digital learning has the potential to enable 

successful learning outcomes, however it must be customizable for various skill levels; c) 

implementing numerous, diversified assistive technologies within the platform that users can 

activate as required, d) permitting users the ability to alter interface design options such as the 

colour and size of both font and background; and e) providing various formats of learning 

materials that are uploaded within the platform in order to be accessible by all (Nganji & 

Brayshaw, 2017).  

In addition to the previously mentioned steps for improving learning platforms, Dell and 

colleagues (2015) outline 10 steps for implementing the UDL: create your content first, then 

design how it will be presented; utilize a simple, consistent navigation system; have an 

accommodation statement; pick content management system (CMS) tools wisely; demonstrate 

adequate discussion board etiquette through instruction and modeling; be mindful when choosing 

to use colours; ensure documents are converted to accessible formats; be mindful when choosing 

fonts to be used; turn your PowerPoint files into HTML links; and make auditory content also 

visual, and visual content also auditory. Recognizing the importance of these implementation 

considerations from conception through to completion will improve the effectiveness and 

efficiency of the development of educational technologies. It is also crucial to integrate a training 

framework that has demonstrated efficacy.  

Evidence Based Training Framework 

Within the context of learning through the use a mobile app, a serious issue experienced 

by app designers is the absence of a concrete theoretical framework that can guide a sufficient 

instructional design (Park, 2011). Providing skills training via technology should integrate a 

learning framework that is supported by evidence (Ford et al., 2014; Law et al., 2018; Park, 
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2011). Evidence-based frameworks, such as behavioural skills training (Parsons et al., 2012), are 

important since they highlight the significance of the training, the components influencing the 

delivery of the training (such as availability of resources), and the aspects determining 

transferability of the training to other individuals (Ford et al., 2014). The design of mobile apps 

must consider the scalability and feasibility within real-world contexts that can be sustained over 

time (Park, 2011). The inclusion of an evidence-based framework allows for logical 

categorization of components and may influence productive instructional design and gauge the 

quality of a particular program (Park, 2011). For individuals who are working with neurodiverse 

populations, a teaching framework utilizing BST may be preferable because it breaks down the 

teaching process into manageable components and is effective.  

Behavioural Skills Training 

Behavioural skills training (BST) is a method of teaching that is empirically validated 

and based on the foundational elements of applied behaviour analysis (ABA; DiGennaro Reed et 

al., 2018; Kirkpatrick et al., 2019; Leaf et al., 2015; Parsons et al., 2012). Behavioural skills 

training (BST) has demonstrated effectiveness across a wide variety of trainee populations in 

delivering training on various skill sets, such as providing teacher support within the classroom 

(DiGennaro Reed et al., 2018), teaching interaction skills to parents through a mobile app 

(Kirkpatrick et al., 2019; Law et al., 2018), and training student volunteers within the Supporting 

Neurodiversity through Adaptive Programming (SNAP) program (Davis et al., 2019).  

Behavioural skills training (BST) consists of four separate elements. The first element of 

BST is instruction, which consists of outlining an operational definition of the target behaviour 

that the individual is expected to complete and then conveying a sequence of necessary steps 

while avoiding the use of jargon (DiGennaro Reed et al., 2018; Parsons et al., 2012). The second 
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element of BST is modeling, which involves correct demonstration of how to carry out the target 

behaviour within a proper context while giving various examples of the target (DiGennaro Reed 

et al., 2018; Parsons et al., 2012). The third element of BST is rehearsal, which consists of 

allowing trainees opportunities to practice the target behaviour to determine whether further 

training is required (DiGennaro Reed et al., 2018; Parsons et al., 2012). The fourth and final 

element of BST is feedback, which occurs in tandem with the rehearsal step and involves 

conveying information regarding previous performance combined with supplementary 

information about how the individual may improve their performance in subsequent attempts 

(DiGennaro Reed et al., 2018; Parsons et al., 2012) until a pre-determined mastery criterion is 

met (Parsons et al., 2012).  

Behavioural skills training (BST) is an ideal framework for a training app for many 

reasons. First, each of the four components within BST can be manipulated to fit the 

requirements of a particular training environment, such as online adaptations. One such way to 

manipulate the components in an app is to have pop-ups come on the screen following the 

completion of an instructional module, where the user is asked to respond to hypothetical 

scenarios based on the instruction. The user can receive real-time feedback based on their 

responses to the scenarios. Previous research has shown that video-only programs can be 

ineffective. For example, Beck and Miltenberger (2009) attempted to improve the self-protection 

skills of children within dangerous situations. When children in this study were shown only a 

video model of what to do when approached by a stranger, five of the six children remained near 

the stranger after seeing the video. Miltenberger et al. (2013) conducted a follow-up study which 

demonstrated that the use of the entire BST framework (including in vivo feedback) was 

necessary to improve stranger safety and abduction-prevention. Integrating the BST framework 
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into an interactive mobile app is a simple way to administer each of the elements while also 

having multiple advantages for scalability (ability to reach a larger trainee audience, less reliance 

on an experienced trainer) (Vanselow & Hanley, 2014).  

Importance of Feedback 

When developing technological, interactive training modalities that promote semi-

assisted, self-guided learning, it is important to incorporate some type of feedback component. 

Previous studies have demonstrated feedback as a valuable addition to the training programs due 

to increased positive outcomes, such as more rapid performance accuracy and increased 

consumer satisfaction ratings (Law et al., 2018; Vismara et al., 2013; Wainer & Ingersoll, 2015). 

Feedback delivered immediately following a behaviour is more effective and acceptable than 

feedback with a delayed delivery, as individuals do not need to be aware of a contingency for it 

to change their behaviour (Barker et al., 2019; Reid & Parsons, 1996).  

When teaching parents of children with autism spectrum disorder (ASD) how to increase 

their spontaneous positive play interactions with their children, Wainer and Ingersoll (2015) 

combined the use of a self-guided training program that was interactive and web-based, with a 

separate live feedback element for parents. Results showed varied levels of child imitation when 

feedback was incorporated, but slight increases in the children’s spontaneous imitation while 

engaging in the self-guided learning condition. Almost every parent was able to achieve fidelity 

of implementation by the end of the study, and parents indicated that overall, they were very 

satisfied with the training program. Fidelity was determined by a trained observer’s score of the 

parents’ interactions using the reciprocal imitation training (RIT) fidelity form that highlighted 

contingent imitation, linguistic mapping, modeling, prompting, reinforcement, and pacing 

(Wainer & Ingersoll, 2015). Some parents in the study did note that potential limitations of the 
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training program included experiencing difficulty connecting to the video conference as well as 

desiring additional coaching sessions and video models.  

Similarly, Vismara et al. (2013) also implemented the use of a self-directed website, that 

used modules to teach ten different intervention topics, combined with video conferencing to 

train a small group of caregivers of children with ASD in a naturalistic intervention over the 

course of 12 weeks. Results indicated that the participants steadily progressed in their 

development of target skills and required an average of 7 weeks to reach fidelity. Trained 

observers measured fidelity using the Parent Early Start Denver Model fidelity tool (P-ESDM: 

Vismara et al., 2013), which includes 13 parental behaviours: maintenance of child’s attention; 

quality of behavioral techniques; capacity to regulate child’s emotional responses; use of positive 

strategies to control child’s undesirable behaviours; ability to elicit responses from the child; 

providing choices and improving child’s cooperation and motivation; parental demonstration of 

positive emotional responses; parental sympathy and reaction to child’s language attempts; use 

of language that is acceptable for the child’s current level; incorporation of malleable joint 

activity opportunities; and effortless transitions amongst activities (Vismara et al., 2013). Most 

participants in this study agreed that the addition of the feedback sessions was critical to their 

learning.  

Complimenting these two studies, Law et al. (2018) combined interactive learning, 

continuous feedback, and live coaching to train a small set of parents of children between 30 and 

52 months old with ASD in a new naturalistic language intervention mobile app. Children 

showed an increase use of spontaneous words/gestures, and parents also showed substantial 

improvement in their naturalistic language intervention behaviours in all intervention phases and 

were able to maintain high fidelity implementing the naturalistic language paradigm using this 
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mobile app. To achieve fidelity, parents had to demonstrate 90% accuracy across two 

consecutive practice opportunities for each of the intervention behaviours including: following 

the child’s lead, maintaining body position that is directed at the child, accompanying child in 

activities; use of verbal behaviour to comment on child’s behaviours, imitation, animated 

expression, building upon child’s verbal behaviour, ability to generate opportunities for verbal 

behaviour, and use of reward and praise (Law et al., 2018). Additional research has also 

identified feedback as an integral component of behavioral skills training (BST) as well as being 

rated favourably amongst research participants (e.g., Davis et al., 2019; Hassan et al., 2017; 

Ward-Horner & Sturmey, 2012).  

Over the years, in the behaviour analytic field, feedback has had many suggested 

functions including a reinforcer or punisher, an instruction, a guide, a discriminative stimulus, a 

rule, a conditioned reinforcer, and a motivational or establishing stimulus (Mangiapanello & 

Hemmes, 2015). Commonly, feedback procedures are “programmed analogously to positive 

reinforcement or positive punishment procedures in that feedback stimuli are typically presented, 

rather than removed, contingent upon responding” (Mangiapanello & Hemmes, 2015, p. 55). 

Feedback stimuli contribute information regarding present performance which is examined in 

contrast to preestablished goals or alternative guidelines for performance (Mangiapanello & 

Hemmes, 2015). Even without any “previously established reinforcers or punishers” (p. 56), 

there is a high probability that feedback stimuli may serve as kind of conditioned reinforcer or 

punisher, since the “behavior-controlling functions of feedback stimuli may be present prior to 

the introduction of training, or they may be acquired during the feedback procedure” (p. 56) 

(Mangiapanello & Hemmes, 2015).  
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The research and studies previously discussed supports the necessity for feedback to be 

integrated into a mobile app training program. When using a BST framework within an 

interactive mobile app, another component that needs careful consideration for adaptation is the 

modeling phase, since no trainer is present live. A replacement for this teaching component can 

be in the form of video modeling. 

Video Modeling 

Video modeling, specifically with voice-over instruction (VMVO), has previously been 

used in the development of technological BST variations (Day-Watkins et al., 2018; 

Giannakakos et al., 2016; Nottingham et al., 2018; Spiegel et al., 2016; Vladescu et al., 2012), 

and is a promising adaptation for the live modeling component of BST within the mobile app. 

For example, Day-Watkins et al. (2018) used VMVO as part of training three university students 

how to implement a social skills intervention, carry out role-play scenarios, and give feedback 

following their performance. Participants’ scores significantly increased during the training 

phase that included the VMVO component compared to performance during baseline, when only 

written instructions were provided. Similarly, Giannakakos et al. (2016) utilized VMVO 

instruction combined with feedback when training three graduate students to carry out a most-to-

least (MTL) teaching procedure on children with ASD. The addition of feedback to the VMVO 

was necessary for participants to reach the predetermined mastery criteria of the direct teaching 

procedures. Drawing attention to the lack of literature evaluating VMVO for parent training, 

Spiegel, Kisamore, Vladescu, and Karsten (2016) used VMVO to teach guided compliance 

procedures to parents of children with ASD, since issues with following directions are extremely 

relevant to these individuals. Results indicated that VMVO helped parents to successfully carry 



BEHAVIORAL SKILLS TRAINING AND E-LEARNING FOR VOLUNTEERS 12 

out the guided compliance procedures which also effectively generalized from mock sessions 

with the trainer to their children with ASD and within a new setting.  

Video modeling with voice-over instruction (VMVO) can include a video of a trained 

professional carrying out a target behaviour within a simulated or actual environment with the 

addition of a voice-over description and explanation to demonstrate the correct behaviour to 

trainees (Day-Watkins et al., 2018; Giannakakos et al., 2016; Nottingham et al., 2018; Vladescu 

et al., 2012). Voiceover instruction may serve to increase the saliency of certain aspects of a 

model’s behaviour (Day-Watkins et al., 2018; Giannakakos et al., 2016). A limitation of the BST 

model is reliance on experienced trainers to carry out the target behaviours which impacts 

practicality and generalizability to applied settings (Day-Watkins et al., 2018; Nottingham et al., 

2018). Integrating VMVO may help to address this limitation, by reducing the need for trained 

professionals to be always present and bridge a gap within the current research of disseminating 

the BST framework through adapted means like mobile technology. The potential benefits of a 

technological variation of the traditional BST framework (integrated within a mobile app using 

VMVO) may foster flexibility by allowing the training to be used with multiple trainees 

simultaneously and used for additional training over time. Further, training is not constrained by 

a specific location and/or the availability of an experienced trainer (Giannakakos et al., 2016; 

Nottingham et al., 2018). Another consideration for integrating the BST framework in a 

technological means is determining mastery of the target skills.  

Performance and Competency-based Training 

 Behavioral skills training (BST) is performance and competency based. The performance 

aspect is comprised of demonstrating the behaviour of interest (vs. reporting on knowledge of it) 

and the competency aspect refers to engaging in the training until the trainee performs the skill to 
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some predetermined mastery criteria (Parsons et al., 2013). Performance and competency are 

determined in rehearsal opportunities where corresponding feedback is applied. Responding to 

scenarios within a mobile training app that uses a BST framework may serve as a proxy for live 

rehearsal and feedback with a trainer. Implementing a module-based curriculum (e.g., breaking 

down training to focus on one skill at al time until mastery is met) in a mobile app may increase 

flexibility while still maintaining the learner’s attention and interest (Lebensohn, 2012). 

Additionally, incorporating active involvement using scenarios provides immediate feedback that 

may function as contingencies of reinforcement and punishment for correct and incorrect 

responding respectively. Module-based programs have been adapted for a variety of issues such 

as health care training, university education (both online and in-person), and plagiarism (Curtis 

et al., 2013; Keller, 1974; Lebensohn, 2012; Pear et al., 2011; Smart & Cappel, 2006). Module-

based training is more effective if it is mastery based which can be traced back to the 

Personalized System of Instruction (PSI; Keller, 1974).  

Keller (1974) created the Personalized System of Instruction (PSI) in the mid-1960’s as 

an innovative teaching method which is now used within a variety of fields. Within PSI, there are 

four salient features including: a module-like layout of target content, a self-paced design for 

students to progress at their own pace, the need to meet mastery criteria within each module 

before advancing to the next, and a reliance on proctors to guide students and enhance the 

personal-social component often missing from traditional education (Keller, 1974). This system 

has demonstrated effectiveness amongst students at all levels of education and amongst many 

different disciplines, however science-based courses typically adopt this strategy most frequently 

(Keller, 1974). Some of the earliest courses to implement this system included electrical 

engineering (Pennington, 1969), physics (Green, 1971), and nuclear engineering (Koen, 1971). 
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The PSI newsletter surveyed users and discovered that instructors were also applying it in the 

disciplines of psychology, statistics, chemistry, biology, sociology, and English (Keller, 1974).  

While this system has demonstrated effectiveness as is, Pear et al. (2011) evaluated PSI 

when adapted to a computerized version, known as Computer Aided Personalised System of 

Instruction (CAPSI). The adoption of CAPSI allowed the need for external proctors to be 

reduced, since the computer could access information regarding mastery achieved by each 

student and then utilize one of these individuals as an internal proctor (Pear et al., 2011). 

Computer aided personalized system of instruction (CAPSI) has demonstrated significant 

benefits for departments, universities, teachers, and students (Pear et al., 2011). For departments 

and universities, CAPSI allows a wider range of courses to be made available, higher enrollment 

within these classes without additional costs and administrative personnel, and less scheduling 

conflicts with other jobs and responsibilities (Pear et al., 2011). Instructors can allocate more of 

their time to other academic pursuits and can use the system to teach the more structured aspects 

of a course, rather than the entire thing (Pear et al., 2011). Students often give a high consumer 

satisfaction rating of the system due to its time convenience, flexibility, and straightforward 

expectations (Pear et al., 2011). Additionally, students also indicate that they acquire the same 

amount of knowledge as they do in their traditional courses (Pear et al., 2011).  

Lebensohn and colleagues (2012) utilized a module-based online educational system to 

train graduate students within a medical residency program on integrative medicine. Not only did 

the students within the program assign high satisfaction scores for the program overall, but 

results illustrated extremely high course completion percentages and students’ medical 

knowledge (determined by a test) improved significantly post- module-based system. Smart and 

Cappel (2006) evaluated undergraduate students’ perceptions of an added online learning 
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component to two of their current business courses where these individuals were to complete 

various online modules before coming to class. Students reported enjoying the online modules 

for their elective class but did not enjoy the online modules for their required class, indicating 

that we must be very selective as to where and when we incorporate online module-based 

learning.  

While extensive research has been conducted within the scope of performance and 

competency-based behavioral skills training, there are still areas that require further investigation 

such as how to adapt the framework to be delivered via technology. When adapting the 

framework to be delivered this way, we must also consider ways to measure outcomes.  

Research Gaps  

To our knowledge, no published studies have evaluated the use of an app that integrates a 

BST framework for training volunteers who are interacting with a neurodiverse population, 

particularly within a physical activity setting. At the Supporting Neurodiversity through 

Adaptive Programming (SNAP) program, the setting for this research, volunteers (typically 

undergraduate and graduate students) provide 1:1 direct instruction in a developmentally 

appropriate adapted movement education program to school-aged individuals within the Niagara 

region with neurodiversity (i.e., intellectual/developmental disabilities). Starting out in the 1994-

95 academic year as an independent study project, SNAP is a community service-learning 

initiative. The SNAP program is the largest on-campus site for experiential education at Brock 

University and southern Ontario’s longest running and largest service-learning site, serving more 

than 250 students per year trained in inclusive and adaptive physical activity. Over the years, 

SNAP has received many awards and research on SNAP’s development, implementation, and 

ongoing refinement continues to be presented and published both nationally and internationally. 
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Within physical activity settings, especially like that of SNAP, there is a need for innovative 

training modalities. These training modalities not only need to be effective at quickly training 

individuals (due to a high turnover rate of volunteers) on important instructional strategies, but 

also need to be able to do so with multiple individuals simultaneously. This is an important gap 

to fill within the literature as progressing to more versatile training options may alleviate many 

of the issues associated with in-vivo BST, such as the need for specialized resources (e.g., 

experienced trainers present). This research also addresses the use of a concrete theoretical 

framework that is evidence based, which can guide a sufficient instructional design (Park, 2011). 

Purpose  

The purpose of this research was to build upon the strengths of previous research on 

mediator training within settings that support neurodiverse populations (Davis et al, 2019; Day-

Watkins et al., 2018; Law et al., 2018; Spiegel et al., 2016; Stockwell et al., 2019; Vismara et al., 

2013). Some of these strengths include utilizing feedback when disseminating evidence-based 

practices for behavioural interventions more efficiently and effectively and use of a mobile app 

for training purposes (Day-Watkins et al., 2018; Law et al., 2018; Spiegel et al., 2016; Stockwell 

et al., 2019; Vismara et al., 2013). This study examined if a mobile app that used the 

combination of evidence-based teaching methods (BST and VMVO) could effectively teach 

various instructional strategies to university students volunteering in an adapted physical activity 

program for a neurodiverse population. By combing a BST framework with another validated 

teaching framework (VMVO), the proposed research led to the development of a mobile app that 

is comprehensive, effective, and practical. 

The evaluation was conducted across two studies. In Study 1, the researchers interviewed 

volunteers from the SNAP program with at least one year of experience in the program. 
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Experienced volunteers were interviewed to inform skills for the mobile app (i.e., skills they felt 

could be useful for supporting people in the SNAP program). The researcher then co-created the 

mobile app, collaborating with experts from the Brock University Game Design Department. In 

Study 2, the researchers assessed the efficacy of the mobile app with two additional volunteers 

with less than one year of experience in the SNAP program.  

The research questions were: 

1. What target skills would the experienced volunteers indicate as priority for training? 

(Study 1)  

2. Would providing training via an interactive mobile app using BST and VMVO 

instruction result in improved performance of the target skills in novice volunteers? 

(Study 2)  

3. Would completion of training via the interactive mobile app result in increased on pre-

post quizzes in the app in novice volunteers? (Study 2)  

4. Would volunteers find the training process acceptable? (Study 2) 

Based on previous research, our hypotheses were: 

1. Given the novelty of this research, we did not have formal hypotheses about which target 

skills the experienced SNAP volunteers would deem to be important. 

2. Following the implementation of the interactive mobile app, the novel volunteers would 

demonstrate improved performance on the target skills (Law et al., 2018). 

3. Following the implementation of the interactive mobile app, the novel volunteers would 

demonstrate increased performance on the pre-post quizzes (Day-Watkins et al., 2018). 

4. Volunteers would rate the interactive mobile app as highly acceptable on a social validity 

measure (Davis et al., 2019; Stockwell et al., 2019).  
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Study 1 Method 
Participants and Recruitment 

We recruited 10 experienced volunteers (3 males and 7 females) with the SNAP program 

at Brock University. Participants for Study 1 consisted of SNAP volunteers from the 2019 

program cycle who had previous knowledge of the program. Inclusion criteria consisted of: (a) 

having volunteered with the SNAP program for at least one year, (b) proficient communication 

in the English language, both written and verbal, and (c) enrolled at Brock University. 

Exclusionary criteria included having less than one year of experience volunteering within the 

SNAP environment. No other demographic information was collected. 

Setting and Materials 

All interviews were conducted virtually using the Lifesize video conferencing platform 

on a day and time that was convenient for each participant due to COVID-19 related restrictions. 

Interview questions followed a semi-structured interview format (described below) to allow for 

open-ended responses. Interviews were audio and video recorded with consent and then 

transcribed to allow for an accurate representation of the participants’ responses.  

Measures 

Mobile App Training Content Interviews  

To determine training content (target skills) to be included within the mobile app, 

participants completed semi-structured interviews conducted by the researcher (see Appendix A 

for interview guide). Interviews were considered semi-structured as the researcher posed various 

forms of preselected questions covering specific topics of interest which could be rearranged, 

adapted, and integrated into other questions contingent on responses received from participants 

(Brodsky et al., 2016; Tracy, 2019). Interviews started with opening questions, then moved to 

generative and directive questions, and ended with closing questions and remarks (Tracy, 2019). 
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Responses were audio and video recorded through Lifesize video conferencing software and 

subsequently transcribed. Transcription of the interviews was completed by hand by the 

researcher by watching the recordings with closed captioning on. The researcher would pause 

and rewind the videos as needed to capture every detail discussed. No transcription software was 

used. 

Procedure 

Recruitment and Informed Consent  

A convenience sampling method was used to recruit participants (Waterfield, 2018) 

through the distribution of recruitment flyers via e-mail (Appendix B). These flyers were sent out 

via the SNAP email account by a current SNAP coordinator. The flyer included a brief 

description of the research project as well as the researcher’s contact information. Supporting 

neurodiversity through adaptive programming (SNAP) coordinators also advertised the study on 

the SNAP Facebook and Instagram accounts, as well as by word of mouth. Volunteers from 

SNAP who indicated an interest in participating in this study emailed the researcher directly 

(researcher’s email was provided on the recruitment flyer). The researcher then provided them 

with the letter of invitation and informed consent form (Appendix C), which they were asked to 

review and sign with the researcher present to answer questions. Consent forms included the 

following information: a description of what was involved in the study, information about 

behavioural skills training and voice-over video-modelling and how the frameworks may be 

beneficial to learners when integrated into a mobile app, required time commitment from 

participants, what the participants would be asked to do (i.e. virtual interviews and written 

questionnaires), time commitment, the potential benefits and adverse effects that may 

accompany their participation, how participants’ confidentiality would be maintained, how the 
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collected data would be protected, and how the information that is collected would be disposed 

of following the completion of the study.  

Informing Selection of Training Content  

Once informed consent was obtained from each of the volunteers, participants were asked 

to virtually meet with the researcher to complete an interview to inform the mobile app content 

(Appendix A). Meetings took place on the Lifesize video conferencing software and occurred on 

a date and time that was convenient for the participants. Once in the virtual meeting, participants 

were asked once again to give verbal consent for their interview to be audio and video recorded 

to allow the researcher to transcribe their responses to ensure accuracy of information obtained. 

Participants were also informed that following the transcription of their interview, a copy of the 

transcript would be securely emailed to them to go over and edit before sending it back to the 

researcher to allow for the correction of any misinformation.  

Study 1 Results 
 
Positionality Statement 

Due to the researcher’s familiarity and experience with SNAP (former SNAP volunteer for 3 

years and coordinator for 2 years) and as a graduate student familiar with behaviour analytic 

principles, the researcher was able to relate to the situations discussed by the participants from a 

first-hand experience. The researcher wanted to learn more about what other experienced 

volunteers took away from their experiences with the program and how these experiences may 

be able to guide how to best support new, inexperienced volunteers. The researcher’s 

experiences with the SNAP program may have impacted her interpretations of the data. 

Thematic Analysis  
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Once each of the participants completed the interview and they had the chance to read 

over the transcript, the researcher then compiled all the information and began conducting a 

thematic analysis of the data across participants while also assessing data saturation. The 

researcher employed a thematic analysis to identify the training content that experienced 

volunteers reported as priorities. By completing a thematic analysis, patterns evident within the 

collected data were able to be identified, analyzed, and reported on. Following the 6-step 

thematic analysis guidelines (Braun & Clarke, 2012), the researcher began by familiarizing 

herself with the data to generate an initial set of themes to code the data. This step consisted of 

reading, re-reading, and transcribing all 10 interview transcripts as well as watching and re-

watching each recorded interview. Additionally, the researcher kept detailed notes as she 

progressed through the data as a reminder to think actively and critically about what this 

information means for the research question. Next, initial codes were constructed which began 

the systematic analysis. Codes are used to identify and label important aspects of the data that are 

relevant to the research questions. Some examples of the codes assigned include transition tips, 

autism education, and handling aggression. After that, the researcher constructed crucial patterns 

of responding that may positively impact the research questions. These patterns are referred to as 

themes, which are constructed by the researcher rather than simply being discovered within the 

data. To construct these themes, the researcher reviewed the codes for similarity and overlap to 

collapse the data. Then, the researcher reviewed each theme in relation to both the codes and the 

entire data set to ensure quality assurance. After that, the researcher defined and named each 

theme, remembering that they should focus on one thing at a time, relate yet avoid overlap, and 

focus on answering the research question (Braun & Clarke, 2012). The themes were identified 
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as: (1) help me; (2) self-injurious behaviour (SIB); (3) escalations; (4) we need more; and (5) 

taking control.  

Within the theme (1) help me, uncertainty, lack of confidence, and effortful responses 

codes were included. Within these codes, one participant stated, “I was not well educated of the 

population who attended SNAP at the time. I remember being really worried, not knowing what 

to plan for my participant. I was one of those volunteers who was afraid to ask for help” 

(Interview #3, Line 405-407). Within the theme (2) SIB, how to help, keeping everyone safe, and 

post-SIB codes were included. Within these codes, one participant stated, “The person who they 

were paired with would just not know what to do and would just kind of be like looking around 

for somebody else to take control of the situation (Interview #2, Line 31-32). For the theme (3) 

escalations, calming down, handling aggression, and warning signs codes were included. Within 

these codes, one participant stated, “If you were to include video components of somebody like 

de-escalating a situation that could have and should have gone bad. Like me relating to martial 

arts, it’s always incredibly important to know how to de-escalate situations” (Interview #3, Line 

100-102). For the theme (4) we need more, autism education, physical education, and creative 

station activities codes were included. Within these codes, one participant stated, “You could 

include more information on the spectrum on autism. Just so people are more aware of how 

there’s varying degrees and different displays, if you will, for autistic individuals” (Interview #2, 

Line 86-88). For the theme (5) taking control, go-to strategies, transition tips, and transferrable 

skill development codes were included. Within these codes, one participant stated, “volunteers 

really need to know how to properly use the resources that they have directly in front of them, 

like a visual schedule or modeling an activity at one of the stations” (Interview #6, Line 68-69). 
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Lastly, the researcher developed a graphical thematic web of content that visually depicts the 

relationship between the data and the final compilation of themes (Figure 1). 

Figure 1 

Thematic Analysis Results Depicted as a Graphical Thematic Web 

 

Note. This figure illustrates the themes and codes constructed by the researcher during the 

thematic analysis. The “App Training Content” consisted of the transcribed interviews. “Help 

Me”, “Self-Injurious Behaviour (SIB)”, “Escalations”, “We Need More”, and “Taking Control” 

depict the major themes within the data. The outer-most bubbles depict the main codes used 

within each theme. 
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Participants expressed similar types of challenges supporting SNAP members, which 

guided the type of training content included within the mobile app. The theme with the most 

content was taking control. Within this content, participants indicated a desire to be trained on 

more complex techniques that are not normally discussed within a typical physical activity 

setting. Specifically, as noted in one of the quotes stated above, knowledgeable volunteers 

thought that it would be valuable for new volunteers to learn more about instructional strategies 

used within the SNAP environment, such as visual schedules, modeling, and high-probability 

instructional sequences. Therefore, these three skills were the ones chosen to target within the 

app. 

Data Saturation 

Another common technique used within qualitative research, and closely linked to 

thematic analysis, is data saturation. Data saturation is achieved when enough information is 

obtained to reproduce the study, when the ability to discover additional knowledge is reached, 

and when no further coding is deemed necessary (Fusch & Ness, 2015). Data saturation was 

achieved following the transcription of the tenth participant’s interview, as further coding was no 

longer feasible (Fusch & Ness, 2015). It is important to achieve data saturation to guarantee the 

utmost quality of your research and to assure its validity. Interview questions remained the same 

for each participant in Study 1 to ensure consistency when assessing data saturation (Fusch & 

Ness, 2015). When analyzing the data, the inclusion of data saturation was able to compliment 

the thematic analysis by bringing attention to thematic exhaustion – the point during coding 

when no new themes emerge from the data (Braun & Clarke, 2021). This also served as a 

justification for the sample size selected for the thematic analysis (Braun & Clarke, 2021).  

Developing the App 
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The researcher worked with an app developer and a team of volunteer research assistants, 

with experience in game design and computer science, to develop the mobile app. Regular 

meetings and communication with the app developer and team of research assistants ensured that 

all ideas and concepts, such as how the questions would pop up on the screen, were accurately 

portrayed within the app. The information obtained through the interviews in Study 1 was 

integrated into the mobile app including the three target skills that were selected to be focused on 

within the app (visual schedules, modeling, and high-probability instructional sequences). These 

skills were chosen due to their saliency within and across interviews, as per the thematic analysis 

process.  

Study 2 Method 
Participants and Recruitment 

 Study 2 participants were female volunteers (N = 2) also recruited through the SNAP 

program utilizing a convenience sampling method (Waterfield, 2018). Inclusion criteria 

included: (a) having little-to-no prior experience with SNAP (less than one year); and (b) 

proficient communication in the English language, both written and verbal. P01 had no 

experience within the SNAP environment, as she was interested in volunteering with the 

program for the coming semester. P02 had 8 months of experience volunteering with the SNAP 

program. 

Setting and Materials 

Direct observation during Study 2 took place virtually with the participants performing 

the target skills determined in Study 1 (visual schedules, modeling, and high-probability 

instructional sequence), within their own environment (e.g., family home, student housing, etc.). 

The researcher recorded the accuracy of implementation of each step of the target skills in an 

Excel spreadsheet that contained each of the task analyses for the target skills (Appendix D). To 
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access the mobile app, the participants required their own mobile devices with the capacity to 

download, install, and open mobile apps. In addition to opening the mobile app, the participants 

were also required to activate the screen time recording function within their phone settings and 

had access to a computer with internet connection to participate in the sessions with the 

researcher. 

Experimental Design 

The efficacy of the mobile app was evaluated using a modified multiple baseline design 

(i.e., a multiple probe design) across behaviours of two novel volunteers’ (N=2) performance on 

each of the three target skills identified in Study 1. Multiple probe designs answer four crucial 

questions: (a) What is an individual’s performance level on every step of a behaviour sequence 

(in this case the three skills) prior to the implementation of any intervention? (b) What is the 

impact on performance when participants are given multiple opportunities to carry out the 

required behaviours before any training occurs? (c) How are each of the behaviours in the 

sequence affected when training is provided? and (d) What, if anything, changes with how 

untrained steps for a behaviour are carried out as criterion-level performance is achieved for the 

previous steps? (Horner & Baer, 1978). The multiple probe design includes three imperative 

features: (a) an initial probe establishes the individual’s performance level for all steps within a 

behaviour sequence; (b) baseline assessments are conducted for all steps before any training on 

the step has occurred; and (c) to conclude if performance has been impacted after achieving 

criterion-level performance, a probe for each step in the sequence is obtained (Horner & Baer, 

1978). The phases of the multiple probe design for this study included baseline, training, post-

training assessment, virtual synchronous (BST) coaching session with the trainer (if mastery was 

not met in post-training assessment), and 3-week follow-up.  
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Independent Variable: Mobile Training App  

Following a BST framework, the app included combined audio and verbal instructions, 

VMVO, and modified rehearsal with feedback (i.e., completion of the mock scenario with 

questions to assess their knowledge and associated feedback). This framework was implemented 

across three modules, one for each of the target skills identified in Study 1 (i.e., visual schedules, 

modeling, and high-probability instructional sequence). Each module consisted of a video model 

of the researcher performing the skill with voice-over and textual instruction (e.g., constituting 

the instruction and modeling components of BST), and one interactive mock scenario per module 

where users were required to correctly answer 10 questions for Module 1 (visual schedules), 

eight questions for Module 2 (modeling), and six questions for Module 3 (high-probability 

sequence). The number of questions presented for each module was dependent on the length of 

the task analysis for that target skill. For example, Module 1 included 10 questions because it had 

10 steps, while Module 3 only had six questions because it had 6 steps. Feedback was provided 

contingent on answers chosen and for the scene to continue (e.g., rehearsal and feedback 

components of BST). After each mock scenario, the user completed a 5-question multiple-choice 

quiz. Completion of the mock scenario to the predetermined mastery criterion (i.e., 100%) and 

completion of the short quiz to mastery (i.e., 100%) for all three modules was required prior to 

engaging in the post-training phase for each individual skill. Participants were required to meet 

the mastery criterion for the first module before they could move on to the next module. Between 

modules, participants did not have access to the modules that had not yet been mastered. Within 

the app, the researchers programmed for generalization through training sufficient exemplars and 

the use of common stimuli (Stokes & Baer, 1977) to increase the likelihood that participant 
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performance would translate to the SNAP environment. For sample components of the app 

please see Appendix E. 

Dependent Variable  

To determine the efficacy of the mobile app and BST training framework, the researcher 

virtually observed the participants from Study 2 performing the target skills in simulations with 

the researcher role-playing a SNAP member. Observations occurred prior to the introduction of 

the mobile app (pre-training assessment), following the successful mastery of the app (i.e., 

watching the video with instruction in its entirety, scoring 100% on the mock scenario, and 

scoring 100% on the quiz) of all modules within the app (post-training assessment), and three-

weeks following their post-training observation (follow up). Performance was measured using 

task analyses of the target skills determined in Study 1 (Appendix D). Performance outcome was 

determined by the percentage of steps that the participant completed correctly out of total 

number of steps on the task analyses. The task analyses included the relevant operational 

definitions for each step of the target behaviours. This number was then multiplied by 100 to 

represent the percentage of steps completed correctly. The researcher’s scoring for participant 

performance was used only to make procedural decisions, while the independent coder’s data 

was reported in the graphed data. If the participants did not meet the mastery criterion of 100% 

accuracy on their skill implementation across two sessions (i.e., the three skills performed twice 

each; six probes), in the post-training assessment phase they would have been invited to 

complete a synchronous BST session with the researcher. Neither participant required this phase.  

Additional Measures 
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Pre-Post Quizzes  

 Quizzes consisted of five multiple-choice questions pertaining to each of the three app 

modules for teaching each of the three skills, resulting in a total of 15 questions (Appendix F). 

The participant completed this assessment prior to, and following, the training phase to assess for 

any increased performance due to engagement with the app. The order in which the quiz 

questions appeared was randomized across participants. Quizzes were completed via a Word 

document that the researcher emailed to participants. Each time the quiz was emailed, the order 

that the questions appeared was randomized by the researcher.  

Inter-Observer Agreement (IOA)  

Item-by-item inter-observer agreement (IOA) was calculated by two trained independent 

coders to ensure confidence in the data. IOA was calculated by determining the total number of 

agreements on each step of the task analyses (Appendix D) between research assistants divided 

by the total number of opportunities, and then multiplied by 100 to convert the number into a 

percentage (Poling et al., 1995). The two observers received training from the researcher using 

videos of the researcher performing the specific target skills to practice using the task analyses 

while receiving feedback. Training continued until 100% agreement was obtained on each of the 

three exemplars in training with the scoring key and each other. Inter-observer agreement (IOA) 

was calculated for 33% of sessions, randomly selected across all phases (Hausman et al., 2021). 

The IOA score was monitored every two sessions using video recordings of the sessions. If IOA 

fell below 90%, an additional training session would have taken place with the researcher. IOA 

across sessions and participants was 98%. 
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Procedural Integrity  

 The same trained coders that collected IOA data also coded procedural integrity of the 

researcher’s behaviour using the video recordings of the participants performing the skills with 

the researcher across phases (except for the training phase which was done independently by 

participants). These coders were trained to collect procedural integrity using the same method 

used for training on IOA data collection. Procedural integrity was also recorded for 33% of the 

sessions and was 100%. The researcher also followed the procedural integrity data sheets 

(Appendix G) and self-monitored their behaviour during each session to report this data. 

Procedural integrity across sessions and participants was 100%.  

Screen Time Tracker  

Participants were asked to turn on the screen-time recording feature within their mobile 

device for the researcher to collect information on how much they interacted with the mobile 

app. Once a module in the app was mastered by the participants (i.e., they have watched the 

video model with instruction, received a score of 100% on the mock scenario, and scored 100% 

on a short quiz), they were asked to send the researcher a screenshot of their total screen time 

within this mobile app.  

Confidence Ratings  

Participants rated their perceived confidence in their ability to accurately perform the 

three target skills using a 5-point Likert scale (Appendix H). The confidence rating form 

consisted of 15 questions and was administered to participants pre-mobile app introduction and 

post-mobile app introduction. Completion of this took place following the initial baseline 

assessment probe (of all skills sequentially), on their own time, and directly following the post-

intervention probes, again on their own time.  
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Acceptability of the Mobile app/Social Validity 

To determine the acceptability (social validity) of the mobile app training (Wolf, 1978) 

participants completed an adapted version of the Treatment Acceptability Rating Form – Revised 

(TARF-R; Reimers & Wacker, 1988) (Appendix I).  

Procedure 

Recruitment and Informed Consent 

The recruitment process for Study 2 utilized the same convenience sampling method as 

Study 1 (Waterfield, 2018) through the distribution of recruitment flyers (Appendix B). Those 

who had previous experience interacting with this population of individuals were excluded from 

participating in this phase. Volunteers new to the SNAP program who indicated an interest in 

participating in this study were provided with the same letter of invitation and informed consent 

form used in Study 1 (Appendix C), which described both studies. 

Experimental Phases 

A session included observation of the participant performing a single skill, while a probe 

session included an observation of the participant performing all three target skills. The skills 

were always probed in the same order across phases and participants (i.e., Target Skill 1, visual 

schedules; Target Skill 2, modeling; Target Skill 3, high-p). Assessments of individual target 

skills were no longer than 5 minutes, while probe sessions were no longer than 10 minutes. 

Participants engaged in up to ten sessions per day, with no more than two probe sessions per day. 

Pre-Training Assessment Phase. All three target skills (visual schedules, modeling, and 

high-p instructional sequence) were first probed together in a sequence chosen by the researcher, 

following a script (Appendix J). No additional instructions were provided to the participants for 

how to perform the skills. Participant performance was scored by the researcher using task 



BEHAVIORAL SKILLS TRAINING AND E-LEARNING FOR VOLUNTEERS 32 

analyses for each skill (Appendix D). Task analyses were developed by the researchers by 

breaking down the skill into smaller, teachable segments, and by performing them in order to 

think about each of the steps. Following the initial probe, data were then collected for the target 

skill that had the least accurate performance (i.e., participant performed the fewest steps correctly 

on the task analyses). This was also the first skill to be targeted in the training phase. Once low, 

stable state responding or a counter-therapeutic trend across at least three data points was 

demonstrated for this skill, the mobile app training was implemented for that skill.  

The remaining probe sessions were conducted following intervention on a single skill to 

determine which target skill would enter the intervention phase next. Therefore, participants 

completed 5 probe sessions: Initial probe session, after the training phase for first skill, after the 

training phases of the remaining target skills, and at the three-week follow-up. 

Training Phase. Participants engaged with the app on their own time for up to one week 

per module, if needed, until the mastery criterion was met for each module. To master a module, 

participants were required to watch the video in its entirety, receive a score of 100% on the mock 

scenario (i.e., answer all questions correctly), and then receive a score of 100% on the quiz. If 

participants received a score of less than 100% on either the mock scenario or the quiz, they were 

then required to continue attempts until 100% was achieved. Mastery criteria for the mock 

scenario was required before participants were able to access the quiz. Prior to mastering the 

mock scenario, the quiz within the module remained locked. If mastery was not met within one 

week, participants would have received in-vivo BST coaching on the target skills. Each module 

started with a video model with voice over instruction, then a mock scenario with questions 

appeared after the video model. Participants responded to questions about the mock scenario and 

immediate feedback followed within the app. Finally, the participant engaged in a short quiz as 
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described above. Questions within the mock scenarios focused on strategies discussed within the 

video model. Each mock scenario consisted of guiding the user through a typical scene 

experienced within the SNAP environment. As the participants advanced through the scene, 

questions would appear on the screen and required correct responses for the scene to continue. 

For example, the volunteer and participant in the mock scenario would be walking to an activity 

station when the participant would start engaging in behaviours not related to the activity (e.g., 

non-attending, self-injury). A multiple-choice question would then appear on the screen asking 

the user what they should do next. If the user selected the correct answer, they would receive on-

screen feedback as to why their answer was correct, and the scene would resume. If the user 

made an incorrect response, feedback would appear on the screen as to why the answer was 

incorrect and they would be required to answer the question again. Once the participant mastered 

the first module (i.e., watched the video model with instruction in its entirety, scored 100% on 

the mock scenarios, and scored 100% on the quiz), they contacted the researcher via email to set 

up the first post-training assessment session for that skill only. A probe session was conducted 

after the participant met the mastery criteria for the skill that was targeted in the app module. The 

participant would then be required to meet mastery criteria on the remaining modules once each 

skill entered the training phase. The order of the remaining skills was determined by the 

participant’s performance accuracy in the probe session. That is, the target skill with the next 

lowest score entered the training phase next. 

Post-Training Assessment Phase. Once participants met the mastery criterion for a 

single module within the app, they then contacted the researcher to set up a virtual post-training 

observation. The researcher role played the part of the SNAP member analogous to the scenarios 

in the app. The researcher followed a procedural integrity checklist (Appendix G) and scripts 
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(Appendix J) while the participant attempted to demonstrate implementation the relevant target 

skill. Participant implementation accuracy was scored using the same task analyses (Appendix 

D) as baseline. All three of the target skills were probed one after the other within a session. If 

the mastery criterion of 100% accuracy was not met across two consecutive sessions, the 

participant received an additional training phase – synchronous virtual BST coaching session 

with the researcher.  

Performance-Contingent Synchronous Behavioural Skills Training Coaching Phase.  

If the participant did not reach the mastery criterion for a single skill after five post-intervention 

sessions, they were invited to participate in a synchronous virtual BST coaching session with the 

researcher before the skills were probed together again. Before re-probing the target skills with 

the participant, the participant would have virtually met with the researcher to receive real-time 

coaching on the skill following a BST framework. Within this coaching phase, the researcher 

would verbally explain the skill to the participant (following a script) and allow them to ask any 

questions that they may have (instruction component). The researcher would then physically 

demonstrate the skill for the participant (modeling component). More models would be provided 

if requested by the participant. The participant would then be given time to practice the skill, 

until mastery was reached, while also receiving immediate feedback regarding their performance 

(rehearsal and feedback components). Rehearsal and feedback would continue until the 

participant is able to perform the skill on their own at the mastery criterion level (i.e., 100%) 

across six probes (each of the three skills performed twice), or until 1-hour had passed. If one-

hour passed and mastery criterion was not met, the participant and researcher would engage in 

another performance-contingent live BST session. None of the participants required this 

additional phase.  
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Follow-up Assessment Phase. Three-weeks following the post-training assessment 

phase, participants completed another assessment session with the researcher (same conditions as 

baseline and post-training assessment phases) to determine if their performance of the target 

skills had been maintained over time. The probe session followed the same format that was used 

during the post-intervention phase (one probe session = each skill performed once). To 

demonstrate maintenance, participants needed to perform the skills with 100% accuracy across 

one session (i.e., each skill performed once).  

Pre-post Quizzes. Prior to the introduction of the app and following the app training 

phase, the participants were asked to complete a quiz that included 5 multiple-choice questions 

pertaining to each of the three modules teaching each of the three skills, resulting in a total of 15 

questions. Results illustrated any potential increase in performance due to engagement with the 

app. Following mastery of all modules within the app, the participant was then given the same 

quiz once again.  

Confidence Ratings. The confidence rating form was also distributed to participants for 

completion prior to the introduction of the app and following the mastery of all app content. 

Confidence ratings for questions were compared pre-and post-training to determine if 

engagement with the app resulted in improved confidence in participants’ levels of 

understanding and implementation of the targeted instructional strategies.  

Study 2 Results 

Dependent Variable  

The first participant (P01) was a pilot participant. On the initial probe session, P01 

received a score of zero on all three target skills (Figure 2). Since no single skill was performed 

less-accurately than the others, the researcher randomly selected a skill to receive training first, 
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which was Target Skill 1 (visual schedules, app Module 1). Although only the initial probe and 

no additional baseline data were collected for this skill due to a researcher error, it is predicted 

that the participant’s scores would have remained stable at zero (low-level) without any training. 

Following training (i.e., use of the mobile app), P01 performed visual schedules at 90%, 100%, 

and 100% accuracy across three consecutive sessions. This represented a large increase in mean 

and level, and the mastery criterion was met within three sessions. In the second probe session, 

P01’s performance of Target Skill 1 (visual schedules) remained at 100%, while their 

performance of Target Skill 2 (modeling) was 12.5% and their performance on Target Skill 3 

(high-p) was 0%. Although P01’s performance on Target Skill 2 was higher than Target Skill 3, 

the intervention was introduced for Target Skill 2, again due to researcher error. Across three 

baseline sessions for modeling, P01 scored 12.5%, 33%, and 22% respectively, a low-level and 

somewhat variable and decreasing trend. Following mastery of the corresponding module in the 

app, P01’s performance on modeling was 89%, 100%, and 100% respectively, illustrating an 

increase in level and trend. Target Skill 2 was mastered within 3 sessions. In the third probe 

session, Target Skills 1 and 2 remained at 100% while Target Skill 3 remained at 0%. On the last 

skill (Target Skill 3, high-p), P01 demonstrated stable, low-level responding with 0% 

performance across three consecutive baseline sessions. After mastering the module for that 

target skill, P01’s performance on high-p increased to 83%, 83%, 100%, and 100% across four 

post-intervention assessment sessions, respectively. Again, this also illustrated a notable increase 

in level and trend, resulting in mastery of the skill within 4 sessions. During the final probe 

session, Target Skills 1 and 2 remained at 100%, however Target Skill 3 dropped slightly to 

80%. An error analysis revealed that for Target Skill 3 (high-p instructional sequence), in 

baseline, the first session of the post-intervention phase, and follow-up, P01 consistently errored 
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on the same step of the task analysis (Step 4 -not providing verbal praise for the participant’s 

behaviour following each of the individually administered high-probability requests). Instead 

P01 only provided verbal praise following the completion of all high-p requests.  

P02 received a score of 0% on Target Skills 2 and 3 (modelling and high-p) and a 67% on 

Target Skill 1 (visual schedules) on the initial probe session (Figure 3). For the two skills that 

were at 0% (modeling and high-p), the researcher again randomly selected a skill to receive 

training first (Target Skill 2, modelling). In baseline P02 performed Skill 2 with 43%, 44%, and 

44% accuracy, respectively. Following the mastery of corresponding module in the mobile app, 

P02 performed modeling with 100% accuracy across three consecutive sessions. This 

represented a large increase in mean and level, and performance met the mastery criteria in two 

sessions. In the second probe session, P02’s performance of Target Skill 2 (modeling) remained 

at 100%, while their performance of Target Skill 1 (visual schedules) was 80% and their 

performance on Target Skill 3 (high-p) was 0%. Since Target Skill 3 was the next lowest score, 

this skill was intervened on next. Across three baseline sessions, P02 scored a 0% across all three 

sessions for high-p. Following mastery of the corresponding modules in the app, participant 

performance was 100% across three assessment sessions for this skill. This also illustrated a 

significant increase in level and trend, resulting in Target skill 3 reaching the mastery within 2 

sessions. In the third probe session, Target Skills 2 and 3 remained at 100% while Target Skill 1 

increased to 100%. On the last skill, Target Skill 1 (visual schedules), P02 demonstrated a high 

level of responding with 80%, 80%, and 70% across the baseline sessions, respectively. After 

mastering the module for that target skill, P02’s performance on visual schedules increased to 

90%, 100%, and 100% across three post-intervention assessment sessions respectively.  

Figure 2 
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P01 Data for Target Skills Trained Using the Mobile App 
 

 
 

Note. Open squares represent probe sessions which included all three skills together. Closed 

circles represent the specified skill in the tier.  

Figure 3 
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P02 Data for Target Skills Trained Using the Mobile App 
 

 
Note. Open squares represent probe sessions which included all three skills together. Closed 

circles represent the specified skill in the tier.  
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Pre-post Quizzes. Both participants had increased quiz scores after mastering the app 

modules. P01 scored a 6 out of 15 (40%) on the pre quiz and 14 out of 15 (93%) on the post quiz 

(Figure 4). P02 scored 13 out of 15 (87%) on the pre quiz and 15 out of 15 (100%) on the post 

quiz (Figure 5). 

Figure 4 
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Figure 5 
 
P02 Pre- and Post-Intervention Quiz Scores 
 

 
 
 

Confidence Ratings. Both participants reported higher confidence post-training, using a 

5-point Likert scale, which were maintained at a 1-month follow-up. Prior to the introduction of 

the mobile app, P01 indicated a mean score of 1.5 across the 15 questions. Following the 

introduction of the mobile app, P01’s mean score increased to 4.2 across the same 15 questions. 

P02, indicated a mean score of 3 across the 15 questions prior to the introduction of the mobile 

app. Following the introduction of the mobile app, her mean score increased to a 5 across the 

same 15 questions. Follow-up scores remained the same as their post-training scores (i.e., 4.2 for 

P01 and 5 for P02). See also Table 1. 
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Table 1 

Confidence Ratings and Pre-Post Quiz Scores 

Confidence Ratings Baseline Post-Intervention Follow-Up 

  
 

 
 

 
 

P01 1.5  
 

4.2  
 

4.2 

P02 3 5 5 

Note. P01 refers to participant 1 and P02 refers to participant 2. Ratings were 1 to 5, where 1 = 

“not at all” and 5 = “very much” 

Screen-time Recording. P01 spent a total of 53 minutes interacting with the mobile app. 

Although we do not have a breakdown of how much time she spent within each module, if we 

were to divide 53 minutes by three (because there are three modules), that would be an average 

of about 17.6 minutes per module. For P02, she spent 12 minutes interacting with Module 2 

(Modelling), 14 minutes interacting with Module 3 (high-p), and 9 minutes interacting with 

Module 1 (Visual Schedules). 

Social Validity 

Participants answered questions on an adapted version of the TARF-R using a 5-point Likert 

scale, with 1 representing “not at all” and 5 representing “very much”. To analyze these results, 

the researcher reported the mean rating for each question. This was done by adding together each 

participant’s individual rating and then dividing the resulting score by the number of participants 

who completed this phase (Cooper et al., 2020). Results of the social validity questionnaire 

indicated that participants believed that the mobile app was easy to use and provided training on 

strategies that they perceive as useful and important. For both P01 and P02, the mean rating for 

each question on the questionnaire was 5. 
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Discussion 

 The aim of this evaluation was to build upon the strengths of previous research within the 

domain of mediator training within neurodiverse settings. The training included utilizing a BST 

framework for teaching common behavioural instructional strategies using a mobile app to build 

upon the strengths of previous work (Day-Watkins et al., 2018; Vladescu et al., 2012). Results 

demonstrated that use of the evidence-based training mechanisms (BST and VMVO) within a 

mobile app increased two university students’ performance of three instructional strategies 

commonly used in an environment that provides supported adaptive programming for the 

neurodiverse population. That is, participants engaged in more accurate responses when 

implementing visual schedules, modeling, and high-probability instructional sequences following 

mastering content within the mobile app. Direct observation of the novel volunteers in Study 2, 

as well as the pre- and post quizzes illustrated that following the individual’s engagement with 

the mobile app (and mastery of the app content), their performance of the targeted skills 

increased.  

A unique aspect of this study was involving the user in development of the app content. 

The interviews from Study 1 revealed that volunteers were interested in being trained on 

common behavioral strategies (visual schedules, modeling, and high-p instructional sequences) 

that are not normally discussed within their volunteer role in the neurodiverse physical activity 

setting. These target skills were taken from the larger theme of taking control, or more 

specifically, the code go-to strategies.  

Findings make several important contributions to the mediator training literature. First, a 

major benefit of this study was the social validity from Study 1. As Schwartz and Baer (1994) 

and Wolf (1978) discuss, when striving for social importance within our research, it is best if 
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social significance is conceptualized from the beginning. By creating systems in which 

consumers may provide us with feedback regarding our apps, we are attempting “to assess the 

dimensions of complex reinforcers in socially acceptable and practical ways” (Wolf, 1978, p. 

213). This was achieved by having the consumers provide their perspectives on three levels: The 

social significance of the goals, the social appropriateness of the procedures, and the social 

importance of the effects (Wolf, 1978).  

Second, the results from Study 2 provide further evidence that completing training via an 

interactive technological platform is an efficacious, efficient, and feasible way to train mediators, 

in this case volunteers. Similar to Wainer and Ingersoll (2015) and Vismara and colleagues 

(2013) who utilized self-directed websites to successfully train caregivers of children with ASD 

on various naturalistic intervention strategies, this study was able to effectively teach 

instructional strategies to individuals volunteering within a neurodiverse physical activity 

program. Each of these studies illustrated rapid performance amongst participants utilizing 

remote training methods, as well as increased consumer satisfaction regarding the delivery of 

training. Just as parents in Vismara and colleagues’ study (2013) reported increased 

comprehension and appreciation for supporting their children when learning new skills and 

increased confidence in their ability to help other caretakers implement these strategies, by the 

end of our intervention, participants indicated that they acquired a better understanding of 

instructional strategies and increased confidence in explaining these strategies to other 

volunteers. Like Law and colleagues’ (2018), these results are encouraging because they support 

the efficacy of mobile apps based on evidence-based frameworks such as BST and VMVO as 

training tools. Providing training through mobile apps may pose as a practicable resolution to a 

barrier of BST since it reduces the need for highly trained personnel to conduct the training live. 
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It may also act as a modality for improved access to evidence-based interventions for the 

increasing number of volunteers and individuals who are new to the field, especially within 

remote areas where access to training opportunities is lacking (Law et al., 2018). With virtual 

services becoming increasingly popular within the field of behavioural science, continuing to 

explore these alternative ways to disseminate evidence-based training is highly warranted.  

Third, these results support the effectiveness of BST for effective training and 

intervention modalities. By adapting the BST model to include VMVO, major gaps within the 

research were able to be addressed. It is encouraging that the capability of technological training 

platforms may retain the main components of BST in an adapted way but conveniently allow the 

information to be more readily available and easier to use. Users were able to easily access a 

variety of mock situations in which the target behaviours could be implemented, and multiple 

individuals could be taught the target behaviours at the same time, while still preserving the 

benefits of individualized instruction and feedback during the duration of their training (Day-

Watkins et al., 2018; Vanselow & Hanley, 2014; Vladescu et al., 2012).  

This study is not without limitations. First, the researchers encountered many challenges 

when it came to the app development itself, such as communicating across disciplines, technical 

issues with launching, and the timeframe for developing the app. Communicating across 

disciplines was challenging due to the difference in operational definitions of various topics. For 

example, when hiring an app developer, the researchers were under the impression that this 

person would be able to take care of everything related to the development of the app, however 

this was not the case. After discussing role clarity with the app developer, it would have been 

beneficial to hire multiple individuals to focus on different aspects of its design and 

implementation. Regarding technical issues with launching, we were only able to release a beta 
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testing version of the app due to financial restraints that were unknown to the researchers. 

Ideally, a full, complete version of the app would have been released so that it could be 

continued to be used following the completion of the study. For the timeframe of developing the 

app, this was a much longer, detailed process than was known to the researchers when starting 

out. Due to the previously mentioned variables, and a lack of knowledge regarding app 

development by the researchers, many delays were experienced, therefore, delaying its launch 

and ability to be used by participants. Second, this study only included two participants, one of 

which was a pilot. Although this is considered sufficient for demonstration of experimental 

control in a multiple probe across behaviours design, having more replications would allow 

greater confidence in the findings and their generalization across individuals. Also, due to 

COVID-19 restrictions, participants were not able to attempt to perform the skills with the SNAP 

participants in the physical activity setting to assess for generalization of their performance. 

Third, baseline assessments may not have been accurate. Since participants were not provided 

with sufficient information regarding the target skills prior to performing them, the assessment 

may not have been fair. Additionally. the baseline data for Skill 1 was incomplete for P01. That 

is, all skills were probed sequentially, but additional baseline data were not obtained for Skill 1. 

Without these data, we can only hypothesize that the participant’s responding would have 

remained at zero with more data points. Fourth, a ceiling effect was observed for P02’s 

performance of Skill 3 (visual schedules). This did not allow much room for improvement 

following the participant’s interaction with the app, therefore resulting in less confidence that our 

app was responsible for the participant’s increased performance accuracy for that skill. Rather 

than being due to covariation, the researchers believe that this was because the participant 

indicated that she had previously received some training on this skill within the SNAP 
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environment. Fifth, we do not have the exact timings for how long P01 spent on each module 

within the app, only the total time. Therefore, we were unable to compare time spent interacting 

with the app with accuracy of skill performance. Sixth, although the researcher was not present 

while participants completed all forms for social validity, the data was not anonymous, therefore 

leaving the possibility for reactivity.  

Future research could include replicating this study across more participants to improve 

the generalizability of the findings. Another area for future research might also include 

comparing the time each participant spends on each module to their post-training scores to 

determine the strength of the relationship between these two factors. Since this was only 

conducted with P02, we are unable to determine if more time spent on each module corresponds 

to higher postintervention scores.  Lastly, researchers could expand to other forms of technology 

beyond a mobile app, such as a computer program for those who do not have access to a mobile 

phone or include a virtual reality component to create a more realistic simulation.  

 This study builds upon the strengths of previous research on mediator training within 

settings that support neurodiverse populations (Davis et al, 2019; Day-Watkins et al., 2018; Law 

et al., 2018; Spiegel et al., 2016; Stockwell et al., 2019; Vismara et al., 2013). These strengths 

include the use of BST within a mobile app, adapting BST to include a VMVO component, 

module-based self-paced teaching style, and the inclusion of feedback. This study built on these 

strengths by combining each of them into one comprehensive technological modality. Three 

target skills (visual schedules, modeling, high-p) were taught using a mobile app that utilized a 

BST and VMVO framework. Results demonstrated that use of the evidence-based training 

mechanisms (BST and VMVO) within a mobile app increased two university students’ 

performance of three instructional strategies commonly used in an environment that provide 
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supported adaptive programming for the neurodiverse population. These results allow for 

volunteers at the SNAP program to develop a better understanding about how to work with 

individuals with neurodiversities, which in turn, creates a better overall experience for the SNAP 

participants. Although these results provide further evidence that completing training via an 

interactive technological platform is an efficacious, efficient, and feasible model to provide 

ongoing support for volunteers and support the effectiveness of the combination of BST and 

VMVO for effective training and intervention modalities, it has its limitations. Future research 

should expand on these findings by exploring additional forms of technology with more 

participants. 
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Appendix A 

Mobile Application Content  
Interview Questions for Experienced  

SNAP Members (Study 1) 
 
 
Participant ID:    ______________________           
Years volunteering with SNAP:  ______________________ 
 

1. Within the SNAP setting, what are some strategies that you find helpful for when 
interacting with your participant? 
 

2. Within the SNAP setting, what are some things that you struggle with when 
interacting with your participant? 

 
3. Within the SNAP setting, how do you motivate your participant to engage in an 

activity? 
 

4. Within the SNAP setting, what would you benefit from most if you were to 
receive additional training? 

 
5. Within the SNAP setting, how do you handle unexpected situations? 

 
6. Within the SNAP setting, what situations make you feel the most uncomfortable 

or anxious? 
 

7. What instructional strategies are you already familiar with? (e.g., First-then; 
redirection, etc.) 

 
8. For someone who is new to volunteering at SNAP, what strategies would you 

suggest they be trained on?  
 

9. If you have experience volunteering or working for another similar program (ie. 
Autism Ontario), what kinds of strategies/techniques did you learn?  

 
10. In your opinion, what strategies would be helpful to learn at the initial training at 

SNAP? 
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Appendix B 
 

Recruitment Flyers 
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 Appendix C 
 

 Letter of Invitation and Informed Consent 
 

(Determining App Content)  
   

  
June 2020  
  
Title of Study: Integrating Evidence-Based Training Strategies (Behavioural Skills Training and 
Video-Modeling) within an E-Learning Modality to Train Volunteers Working 
with Neurodiverse Populations  
  
Principal Investigator (PI): Kendra Thomson, PhD, BCBA-D  
Associate Professor, Applied Disability Studies, Brock University  
kthomson@brocku.ca; (905) 68805550 Ext. 6710  
  
Student Principal Investigator (SPI): Kirsten Young, MA Student  
Applied Disability Studies, Brock University  
Ky14ga@brocku.ca; (905) 688-5550 Ext. 3219  
  
Co-Investigators: Maureen Connolly, PhD  
Professor, Kinesiology, Brock University  
mconnolly@brocku.ca; (905) 688-5550 Ext. 3381  
  
Priscilla Burnham Riosa, PhD, BCBA-D  
Assistant Professor, Applied Disability Studies, Brock University  
pburnhamriosa@brocku.ca; (905) 688-5550 Ext. 6376  
  
We, Kirsten Young, MA student and Kendra Thomson, BCBA-D, Associate Professor in the 
Department of Applied Disability Studies, Brock University, invite you to participate in a research 
project entitled “Integrating Evidence-Based Training Strategies (Behavioural Skills Training and 
Video-Modeling) within an E-Learning Modality to Train Volunteers Working 
with Neurodiverse Populations.”  
  
The purpose of this study is to examine how a mobile training application that uses the 
combination of Behavioural Skills Training (BST) and Video-Modeling (VM) can efficiently and 
effectively train various instructional and behavioural strategies to student volunteers interacting 
with a neurodiverse population. Individuals who attend each weekly Supporting Neurodiversity 
through Adaptive Programming (SNAP) sessions on a regular basis and have volunteered with the 
SNAP program for at least one semester are eligible to participate. Participants must also be able 
to fluently speak and write in the English-language. BST is a teaching framework based on the 
foundational principles of Applied Behaviour Analysis (ABA). BST consists of four main 
components including instruction, modeling, rehearsal, and feedback. Each of the four 
components will be integrated into the various components of the mobile application in order 



BEHAVIORAL SKILLS TRAINING AND E-LEARNING FOR VOLUNTEERS 62 

to create an enjoyable, interactive experience for users. VM involves using a video of an 
individual carrying out a specified target behaviour with the addition of a voiced-over audio and 
textual description of the behaviour for trainees. VM has previously been used for the modeling 
component on various BST variations. The combination of BST and VM was embraced for this 
mobile application due to its flexibility and empirical validation.   
  
Should you choose to participate, you will be asked to attend one initial interview to determine 
the content that is to be included within the mobile application. Additional interview sessions 
may also be required in order to fill in any gaps in the content and to achieve saturation of the 
data. Interview sessions will each be approximately one-hour in length. Meetings will take place 
in a private, password protected Lifesize virtual room and will occur on a date and time that is 
convenient for you. Password protection of the virtual room will ensure that your privacy is 
maintained. Should in-person data collection be achievable, meetings will take place in a private 
room within the Applied Disability Studies department at Brock University. The expected 
duration of your involvement in the study will be a total of approximately 2.5 hours (one 30-
minute meeting to fill out consent form and ask any questions you may have, a 1-hour interview 
regarding app content to be included, and 1-hour to test out the app once it is 
developed). Participation in this study is completely voluntary and should not impact your 
current or future involvement with the SNAP program. Participation in this study is NOT a 
requirement to be a volunteer with the SNAP program and declining to participate should not 
have any negative impact on your SNAP participation.   
  
Possible benefits of participation may include feelings of satisfaction and productivity, increased 
confidence in accurately performing a specific set of target skills should you choose to volunteer 
with similar programs in the future, and increased confidence in your ability to disseminate 
information. There also may be risks associated with participation including increased 
psychological stress and anxiety, however, if you are to experience any negative side effects, 
please do not hesitate to notify the researcher. You are encouraged to request a break at any 
point in time during the study and debrief with the researchers as needed. No compensation will 
be provided for participation in this study.  
  
If you have any questions about your rights as a research participant, please contact the Brock 
University Research Ethics Officer (905 688-5550 ext. 3035, reb@brocku.ca). If you have any 
questions, please feel free to contact me (see contact information below). If you are interested 
in taking part in the study, please email the contacts below. This study has been reviewed and 
received ethics clearance through Brock University’s Research Ethics Board #19-349.  
  
Thank you,  
  
 
Kendra Thomson, BCBA-D      Kirsten Young,   
Associate Professor, Applied Disability Studies    Masters Student, Applied Disability Studies,  
kthomson@brocku.ca; (905) 688-5550 Ext. 6710   ky14ga@brocku.ca; (905) 688-5550 Ext.3219  
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 Letter of Invitation  
(App Use)  

  
  
  

  
June 2021 
  
Title of Study: Integrating Evidence-Based Training Strategies (Behavioural Skills Training and 
Video-Modeling) within an E-Learning Modality to Train Volunteers Working 
with Neurodiverse Populations  
  
Principal Investigator (PI): Kendra Thomson, PhD, BCBA-D  
Associate Professor, Applied Disability Studies, Brock University  
kthomson@brocku.ca; (905) 68805550 Ext. 6710  
  
Student Principal Investigator (SPI): Kirsten Young, MA Student  
Applied Disability Studies, Brock University  
Ky14ga@brocku.ca; (905) 688-5550 Ext. 3219  
  
Co-Investigators: Maureen Connolly, PhD  
Professor, Kinesiology, Brock University  
mconnolly@brocku.ca; (905) 688-5550 Ext. 3381  
  
Priscilla Burnham Riosa, PhD, BCBA-D  
Assistant Professor, Applied Disability Studies, Brock University  
pburnhamriosa@brocku.ca; (905) 688-5550 Ext. 6376  
  
We, Kirsten Young, MA student and Kendra Thomson, BCBA-D, Associate Professor in the 
Department of Applied Disability Studies, Brock University, invite you to participate in a research 
project entitled “Integrating Evidence-Based Training Strategies (Behavioural Skills Training and 
Video-Modeling) within an E-Learning Modality to Train Volunteers Working 
with Neurodiverse Populations.”  
  
The purpose of this study is to examine how a mobile training application that uses the 
combination of Behavioural Skills Training (BST) and Video-Modeling (VM) can efficiently and 
effectively train various instructional and behavioural strategies to student volunteers interacting 
with a neurodiverse population. Individuals who have not previously attended Supporting 
Neurodiversity through Adaptive Programming (SNAP) on a regular basis, or have little-to-no 
prior experience interacting with this population of individuals are eligible to participate. 
Participants must also be able to fluently speak and write in the English-language. BST is a 
teaching framework based on the foundational principles of Applied Behaviour Analysis (ABA). 
BST consists of four main components including instruction, modeling, rehearsal, and feedback. 
Each of the four components will be integrated into the various components of the mobile 
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application in order to create an enjoyable, interactive experience for users. VM involves using a 
video of an individual carrying out a specified target behaviour with the addition of a voiced-over 
audio and textual description of the behaviour for trainees. VM has previously been used for the 
modeling component on various BST variations. The combination of BST and VM was embraced 
for this mobile application due to its flexibility and empirical validation.   
  
Should you choose to participate, you will be asked to use the app until each of the three modules 
are completed to 100% mastery, be virtually directly observed interacting with the researcher 
role-playing as the SNAP participant, and then attend one final interview to determine the 
acceptability of the mobile application. Interview sessions will each be approximately one-hour 
in length. Observation during your weekly SNAP sessions will take place for the entire duration 
of each session.   
   
Should in-person data collection not be possible due to COVID-19 restrictions, you will 
be asked to video & audio record yourself carrying out the target skills with a family member or 
housemate (with their consent). These video recordings will take place multiple times 
throughout the study 2 weeks prior to introducing the app, during your interaction with the app 
over a 5-week period, and two months following interaction with the app. Additionally, you will 
rate your perceived confidence in accurately performing a specific set of target skills on a 
questionnaire using a 5-point Likert scale. This questionnaire will consist of 10 questions and 
will be administered prior to and following the app introduction via email.  
  
The expected duration of the study is expected to be approximately 8 months long (i.e., initial 
app content interviews/questionnaires, app development, baseline observations, virtual direct 
observations during simulations with the researcher, follow-up virtual observations and 
interviews/questionnaires). Total time commitment for Phase 2 participants is estimated to be 
6 hours (i.e., pre/post knowledge tests at 10 minutes each, baseline observations at one-hour 
total/three 20-minute probes each, interaction with the app at about 45 minutes per 
module/two-hour fifteen minutes total, virtual direct observations at one-hour each, and 
follow-up virtual observations at one-hour total/three 20-minute probes each.  
  
Participation in this study is completely voluntary and should not impact your current or future 
involvement with the SNAP program. Participation in this study is NOT a requirement to be a 
volunteer with the SNAP program and declining to participate should not have any negative 
impact on your SNAP participation.   
  
Possible benefits of participation may include decreased stress and anxiety experienced when 
implementing target skills, increased confidence in accurately performing a specific set of target 
skills, and increased performance abilities on identified target skills. There also may be 
risks associated with participation including increased psychological stress and anxiety, 
however, if you are to experience any negative side effects, please do not hesitate to notify the 
researcher. You are encouraged to request a break at any point in time during the study and 
debrief with the researchers as needed. No compensation will be provided for participation in 
this study.  
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If you have any questions about your rights as a research participant, please contact the Brock 
University Research Ethics Officer (905 688-5550 ext. 3035, reb@brocku.ca). This study has 
been reviewed and received ethics clearance through Brock University’s Research Ethics Board 
#19-349.   
  
If you have any questions about the research, please feel free to contact either of 
us (with information below). If you are interested in taking part in the study, please 
email Kirsten Young.  
  
Thank you,  
  
 
 
 
Kendra Thomson, BCBA-D      Kirsten Young,   
Associate Professor, Applied Disability Studies    Masters Student, Applied Disability Studies,  
kthomson@brocku.ca; (905) 688-5550 Ext.6710   ky14ga@brocku.ca; (905) 688-5550 Ext.3219  
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Informed Consent for Participants  

(Informing App Content)  
  
  

  
June 2020  
  
Title of Study: Integrating Evidence-Based Training Strategies (Behavioural Skills Training and 
Video-Modeling) within an E-Learning Modality to Train Volunteers Working 
with Neurodiverse Populations  
  
Principal Investigator (PI): Kendra Thomson, PhD, BCBA-D  
Associate Professor, Applied Disability Studies, Brock University  
kthomson@brocku.ca; (905) 68805550 Ext. 6710  
  
Student Principal Investigator (SPI): Kirsten Young, MA Student  
Applied Disability Studies, Brock University  
Ky14ga@brocku.ca; (905) 688-5550 Ext. 3219  
  
Co-Investigators: Maureen Connolly, PhD  
Professor, Kinesiology, Brock University  
mconnolly@brocku.ca; (905) 688-5550 Ext. 3381  
  
Priscilla Burnham Riosa, PhD, BCBA-D  
Assistant Professor, Applied Disability Studies, Brock University  
pburnhamriosa@brocku.ca; (905) 688-5550 Ext. 6376  
  
WHATS INVOLVED  
You are invited to participate in a research study that will examine how a mobile training 
application, that uses the combination of Behavioural Skills Training (BST) and Video-Modeling 
(VM), can efficiently and effectively train various instructional and behavioural strategies to 
student volunteers interacting with a neurodiverse population. BST is a teaching framework 
based on the foundational principles of Applied Behaviour Analysis (ABA). BST consists of four 
main components including instruction, modeling, rehearsal, and feedback. Each of the four 
components will be integrated into the various components of the mobile application in order to 
create an enjoyable, interactive experience for users. VM involves using a video of an individual 
carrying out a specified target behaviour with the addition of a voiced-over audio and textual 
description of the behaviour for trainees. VM has previously been used for the modeling 
component on various BST variations. The combination of BST and VM was embraced for this 
mobile application due to its flexibility and empirical validation. Individuals who choose to 
participate in this phase of the study will complete an interview with questions pertaining to 
informing the training content to be included within the mobile application. Once the 
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mobile application is developed, you will be asked to briefly test out the app before it is used in 
the next phase of this study.   
  
Interviews will take place online via encrypted software (Lifesize). Interviews will take 
approximately 1 hour. You will be asked to meet with the researcher (via Lifesize) to complete 
an online semi-structured interview to inform the app content. Meetings will take place in a 
private, password protected virtual room and will occur on a date and time that is convenient 
for you. The password protection will ensure that your privacy is maintained, and a different 
password will be used for each participant, sent via email. Once in the virtual room, you will be 
asked once again to give verbal consent to be audio and video recorded in order to allow the 
researcher to transcribe your responses to ensure accuracy of information obtained. You will 
also be informed that following the transcription of your interview, you will be securely emailed 
a copy of your transcript that you are able to go over and edit before sending it back to the 
researcher in order to allow for the correction of any misinformation. The expected duration of 
your involvement in the study will be a total of approximately 2.5 hours (30-minute meeting to 
fill out consent form and ask any questions you may have, 1-hour interview regarding app 
content to be included, and 1-hour to test out the app once it is developed.)  
  
POTENTIAL BENEFITS AND RISKS  
Possible benefits of participation may include a sense accomplishment through disseminating 
your knowledge to new volunteers in order to enhance their SNAP experience and benefit the 
SNAP program overall. There also may be risks associated with participation (although 
unlikely) including increased psychological stress and/or anxiety. If you are to experience any 
negative side effects, please notify the researcher. You are encouraged to request a break at 
any point in time during the study and debrief with the researchers as needed.  
  
CONFIDENTIALITY  
The data collected during this study will remain confidential through the use of codes assigned 
to each participant that will not be associated with an individual’s name. All identifying 
information will be separated from the data and stored, separate from identifying information, 
in a locked cabinet and/or password protected computer which will be locked in Dr. 
Thomson’s lab at Brock University. This data will be kept for a total of 10 years following 
completion of data collection. After the 10 years the data will be destroyed through confidential 
measures. In addition, reporting of data from this study will only include a summary of the results 
with no identifying information.   
  
Access to this data will be restricted to the primary investigator, Dr. Kendra Thomson, the student 
investigator, Kirsten Young, the research assistants (who will sign a lab confidentiality 
agreement), and the co-investigators, Dr. Maureen Connolly and Dr. Priscilla Burnham Riosa.   
  
AUDIO & VIDEO RECORDING  
In order to maintain accurate representation of responses from participants during the 
interview sessions, interviews will be audio recorded. You will provide the researcher with 
written consent prior to any video recordings taking place. Recordings will be stored on an 
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encrypted hard drive in Dr. Thomson’s lab at Brock University. Following the interviews, the 
researcher and/or research assistants will transcribe the interview in its entirety. Once 
transcribed, the transcription will be sent to you via email. You will then have 1 week to read 
over the transcription and notify the researcher of any corrections or alterations you would like 
to make. You will be asked to make any corrections or alterations into the transcription 
document and highlight it in yellow in order for the researcher to see where changes have been 
made. Should you fail to respond to the transcription within 1 week, the researcher will include 
the transcription in the data as it is.  Only video transcription will be kept for 10 years following 
the study and then confidentially disposed. The video recordings themselves will be deleted 
and destroyed after transcription. Recordings will only be assessed by members of the research 
team who signed lab confidentiality agreements and will only be used for coding and analysis 
purposes.  
  
VOLUNTARY PARTICIPATION  
Participation in this study is completely voluntary. You may decline to answer any questions or 
participate in any component of the study if you so desire. Further, you may decide to withdraw 
from the study at any time and can do so without any penalty or loss of benefits to which you are 
entitled. If you choose to withdraw, all of your data collected up until that point will be 
destroyed. No compensation will be provided for participation in this study.  
  
PUBLICATION OF RESULTS  
Results from this study will potentially be published in professional journals and/or presented at 
conferences. If you are interested in receiving information regarding the results of this study, 
please inform the researcher and provide them with your contact information.  
  
CONTACT INFORMATION AND ETHICS CLEARNACE  
Should you have any questions regarding this study or require further information, please contact 
Kendra Thomson or Kirsten Young using the contact information provided above. This study has 
been reviewed and received ethics clearance through the Research Ethics Board at Brock 
University (REB # 19-349). Should you have any comments or concerns regarding your rights as a 
research participant, please contact the Research Ethics Office at (905) 688-5550 Ext. 
3035, reb@brocku.ca.   
  
Thank you for your assistance in this research project. Please maintain a copy of this form for 
your own records.   
  
CONSENT FORM  
I agree to participate in the study described above. I have made this decision based on the 
information I have read within this form. I have had the opportunity to receive any additional 
details I wanted about the study and understand that I may ask questions in the future. I 
understand that I may withdraw this consent at any point in time.   
  

• I would like to receive a brief summary of the results of this study.  
• I give permission for the interview sessions to be audio & video recorded.  
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• I give permission for the researcher to contact me regarding future studies by  
o Phone  
o Email  
o Both  

  
Name: ______________________________ 
Signature: _____________________________ Date: _____________________ Email: 
____________________________  
Phone Number: ________________  
  
Witness Name: ______________________ Witness Signature: 
__________________________ Date: _______________________  
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Informed Consent for Participants 
(App Use) 

  
  

  
June 2021  
  
Title of Study: Integrating Evidence-Based Training Strategies (Behavioural Skills Training and 
Video-Modeling) within an E-Learning Modality to Train Volunteers Working 
with Neurodiverse Populations  
  
Principal Investigator (PI): Kendra Thomson, PhD, BCBA-D  
Associate Professor, Applied Disability Studies, Brock University  
kthomson@brocku.ca; (905) 68805550 Ext. 6710  
  
Student Principal Investigator (SPI): Kirsten Young, MA Student  
Applied Disability Studies, Brock University  
Ky14ga@brocku.ca; (905) 688-5550 Ext. 3219  
  
Co-Investigators: Maureen Connolly, PhD  
Professor, Kinesiology, Brock University  
mconnolly@brocku.ca; (905) 688-5550 Ext. 3381  
  
Priscilla Burnham Riosa, PhD, BCBA-D  
Assistant Professor, Applied Disability Studies, Brock University  
pburnhamriosa@brocku.ca; (905) 688-5550 Ext. 6376  
  
WHATS INVOLVED  
You are invited to participate in a research study that will examine how a mobile training 
application, that uses the combination of Behavioural Skills Training (BST) and Video-Modeling 
(VM), can efficiently and effectively train various instructional and behavioural strategies to 
student volunteers interacting with a neurodiverse population. BST is a teaching framework 
based on the foundational principles of Applied Behaviour Analysis (ABA). BST consists of four 
main components including instruction, modeling, rehearsal, and feedback. Each of the four 
components will be integrated into the various components of the mobile application in order to 
create an enjoyable, interactive experience for users. VM involves using a video of an individual 
carrying out a specified target behaviour with the addition of a voiced-over audio and textual 
description of the behaviour for trainees. VM has previously been used for the modeling 
component on various BST variations. The combination of BST and VM was embraced for this 
mobile application due to its flexibility and empirical validation. A small group of previous, 
experienced volunteers with the SNAP program were recruited in order to inform the training 
content to be included within the mobile application. By choosing to participate in this phase of 
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the study, you will be virtually observed interacting with the researcher role playing a SNAP 
member in order to obtain a baseline for the target skills. Following baseline, you will then receive 
free, unrestricted access to the app for as long as it takes for you to completely master (i.e., 100% 
on each mock scenario). You will be virtually observed following the mastery of each module in 
order to determine if the mobile application was responsible for a change in behaviour. 
Completing this direct observation will help to determine the efficacy and feasibility of the mobile 
application. To conclude, you will complete a second interview and questionnaire in order to 
determine the acceptability of the mobile application.   
  
The expected duration of the study is expected to be approximately 8 months long (i.e., initial 
app content interviews/questionnaires, app development, baseline observations, virtual direct 
observations during simulations with the researcher, follow-up virtual observations and 
interviews/questionnaires). Total time commitment for Phase 2 participants is estimated to be 6 
hours (i.e., pre/post knowledge tests at 10 minutes each, baseline observations at one-hour 
total/three 20-minute probes each, interaction with the app at about 45 minutes per module/two-
hour fifteen minutes total, virtual direct observations at one-hour each, and follow-up virtual 
observations at one-hour total/three 20-minute probes each.  
   
POTENTIAL BENEFITS AND RISKS  
Possible benefits of participation may include decreased stress and anxiety experienced when 
implementing target skills, increased confidence in accurately performing a specific set of target 
skills, and increased performance abilities on identified target skills. There also may be risks 
associated with participation including increased psychological stress and anxiety, however, if 
you are to experience any negative side effects, please do not hesitate to notify the researcher. 
You are encouraged to request a break at any point in time during the study and debrief with the 
researchers as needed.  
 
CONFIDENTIALITY  
The data collected during this study will remain confidential through the use of codes assigned 
to each participant that will not be associated with an individual’s name. All identifying 
information will be separated from the data and stored, separate from identifying information, 
in a locked cabinet and/or password protected computer which will be locked in Dr. 
Thomson’s lab at Brock University. This data will be kept for a total of 10 years following 
completion of data collection. After the 10 years the data will be destroyed through confidential 
measures. In addition, reporting of data from this study will only include a summary of the results 
with no identifying information.   
  
Access to this data will be restricted to the primary investigator, Dr. Kendra Thomson, the student 
investigator, Kirsten Young, the research assistants (who will sign a lab confidentiality 
agreement), and the co-investigators, Dr. Maureen Connolly and Dr. Priscilla Burnham Riosa.   
  
AUDIO & VIDEO RECORDING  
In order to maintain accurate representation of responses from the participants during the 
interview sessions, interviews will be audio recorded. You will provide the researcher with 
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written consent prior to any video recordings taking place. Recordings will be stored on an 
encrypted hard drive in Dr. Thomson’s lab at Brock University. Recordings will be transcribed by 
the researcher and then sent to the participants for member checking purposes. Only video 
transcription will be kept for 10 years following the study and then confidentially disposed. The 
video recordings themselves will be deleted and destroyed after transcription. Recordings will 
only be assessed by members of the research team who signed lab confidentiality agreements 
and will only be used for coding and analysis purposes.  
  
VOLUNTARY PARTICIPATION  
Participation in this study is completely voluntary. You may decline to answer any questions or 
participate in any component of the study if you so desire. Further, you may decide to withdraw 
from the study at any time and can do so without any penalty or loss of benefits to which you are 
entitled. If you choose to withdraw, all of your data collected up until that point will be 
destroyed. No compensation will be provided for participation in this study.  
  
PUBLICATION OF RESULTS  
Results from this study will potentially be published in professional journals and/or presented at 
conferences. If you are interested in receiving information regarding the results of this study, 
please inform the researcher and provide them with your contact information.  
  
CONTACT INFORMATION AND ETHICS CLEARNACE  
Should you have any questions regarding this study or require further information, please contact 
Kendra Thomson or Kirsten Young using the contact information provided above. This study has 
been reviewed and received ethics clearance through the Research Ethics Board at Brock 
University (REB # 19-349). Should you have any comments or concerns regarding your rights as a 
research participant, please contact the Research Ethics Office at (905) 688-5550 Ext. 
3035, reb@brocku.ca.   
Thank you for your assistance in this research project. Please maintain a copy of this form for 
your own records.   
  
CONSENT FORM  
I agree to participate in the study described above. I have made this decision based on the 
information I have read within this form. I have had the opportunity to receive any additional 
details I wanted about the study and understand that I may ask questions in the future. I 
understand that I may withdraw this consent at any point in time.   
  

• I would like to receive a brief summary of the results of this study.  
• I give permission for the interview sessions to be audio & video recorded.  
• I give permission for the researcher to contact me regarding future studies by  

o Phone  
o Email  
o Both  
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Name: ______________________________ Signature: _____________________________ 
Date: _____________________ Email: ____________________________  
Phone Number: ________________  
  
Witness Name: ______________________ Witness Signature: __________________________ 
Date: _______________________  
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Appendix D 
 

Target Skills Task Analyses 
 

Visual Schedule Task Analysis 
Implementer Steps 

Correct (+), 
Incorrect (-), 

or N/A 
1. Read the learner’s profile.   
2. Arranged a variety of activities on the schedule that are based on the profile.  
3. Directed and maintained the learner’s attention.   
4. Showed the learner the schedule, so that they are able to see the images.  
5. Used their finger to point to the picture of the first activity, then slid the same 
finger over to the next picture, and so on until all activities were listed. 

 

6. Used first this/then that language, when pointing to the images and told the 
learner what they would be doing, labeling each activity. 

 

7. If the learner is not attending to the schedule or persistent on requesting 
another activity, they redirected them back to the current activity by showing the 
schedule again while using first this/then that language. 
 
*Example: The learner is watching the other learners complete an activity at 
another station.  
*Non-example: The learner looks at their arm to scratch an itch but then attends 
back to the schedule immediately.  

 

8. Provided descriptive verbal social praise once the SNAP member complied 
with a redirection. 
 
*Example: said “great job listening!” 
*Non-example: said “you have to stop doing that!” 

 

9. Once the learner completed an activity on the schedule, the implementer took 
the picture off of the front of the schedule and placed it on the back each time an 
activity is finished. 

 

10. Provided descriptive verbal social praise once the learner completed each of 
the activities. 
 
*Example: said “Good job doing all of your jumps!” 
*Non-example: “Let’s try to be faster next time.” 
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Modeling Task Analysis 
Implementer Steps 

Correct (+) 
or Incorrect 

(-) 
1. Directed and maintained the learner’s attention to observe the model through 
verbal and physical actions. 
*Example: the volunteer said, “Watch me!” while pointing at themselves. 
*Non-example: the volunteer said, “Look at all the other kids having fun like us” 
and pointed at them. 

 

2. Demonstrated each step of the desired behaviour as per the task analysis of the 
skill (provided to the implementer).  

 

3. Allowed enough time for the learner to copy the skill.  
4. Provided descriptive verbal social praise immediately following each correctly 
performed step. 
*Example: said “nice job bending your knees! Keep going!” 
*Non-example: said “we’re not done yet, don’t stop” 

 

5. Redirected the learner’s attention back to the model if   
6. Emphasized the critical aspects of the behaviour by inserting a brief pause and 
stressing the intensity of the action (e.g., do… THIS) 

 

7. Provided the learner with 2 opportunities to perform the behaviour.  
8. Gave the learner feedback and redirected their performance when needed. 
*Example: said “good job bending your knee! Now let’s try to lift that leg higher.” 
*Non-example: said “keep going!” 

 

9. Provided descriptive verbal social praise upon completion of the entire 
behaviour chain. 
*Example: said “Amazing job taking your time to complete each step properly!” 
*Non-example: said “Okay you’re done, let’s go to the next activity now.” 
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High-Probability Instructional Sequence (High P) 
Implementer Steps 

Correct (+) 
or Incorrect 

(-) 
1. Reviewed the learner’s profile.  
2. Identified potential high-p requests that could be used with the learner.  
2. Directed and maintained the learner’s attention.  
3. Presented 2-5 high-p requests (i.e., easy to follow, short in duration instructions) 
rapidly. 
*Example: “Give me a high five! (high-p request)” “Alright, nice job! Now, spin 
around two times! (high-p request)” “Sweet! Okay now jump as high as you can 5 
times (low-p request)” 
Non-example:  

 

4. Delivered brief social praise following compliance of each high-p request. 
Example: “That was great!” 
Non-example: “You did that so well, that was a really good job!” 

 

5. Presented the low-p request/target instruction (i.e., a harder task for them) 
immediately following the high-p sequence. 

 

6. Delivered descriptive social praise or another known reinforcer following 
compliance to the low-p request.  
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Appendix E 
 

Screenshots of Mobile App 
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Appendix F 
 

Instructional Strategies Quiz 
 
 
 
 
Participant ID: ____________________        
 

1. A visual schedule can be presented using:  
• Objects 
• Photographs 
• Icons 
• Words 
• All of the above  
• None of the above 

 
2. Visual schedules are required for all learners: 

• True  
• False  

 
3. Visual schedules help to:  

• Reduce anxiety  
• Provide clear, external structure 
• Provide safety  
• Provide predictability  
• All of the above  
• None of the above  

 
4. When presenting a visual schedule to your learner (after reviewing it once with them): 

• List all activities on the schedule  
• Only present 2-3 activities at a time using first/then language 
• Point to the activities as you verbally tell them what it is  
• Both a and c  
• Both b and c 
• None of the above 

 
5. Once an activity is completed you should:  

• Remove it from the front and place it on the back 
• Leave it where it is  
• Take it off and leave it at the station you are at 
• Move it to the end of the schedule  
• All of the above 
• None of the above  
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6. When modeling an activity, you should: 
• Not speak so you don’t overwhelm them 
• Describe what you are doing as you do it 
• Only model the activity once  
• Make the activity look easy 
• All of the above 
• None of the above 

 
7. When modeling a behaviour, you are physically demonstrating a skill. 

• True 
• False  

 
8. Modeling helps a learner: 

• Better understand what is expected of them 
• Be more engaged with the activity  
• Decide if they want to complete the activity 
• All of the above 
• Both a and b 
• None of the above  

 
9. Modeling is a form of direct instruction. 

• True  
• False  

 
10. Modeling can take the form of: 

• In-vivo modeling (e.g., in person) 
• Video modeling 
• Audio modeling  
• All of the above 
• Both A and B 
• None of the above 

 
11. ________ is the use of multiple high-probability requests (e.g., clap hands, high five) to 

increase compliance with lower-probability requests (e.g., finish a non-preferred activity, 
transition from something preferred) 

• Behavioural motivation 
• Behavioural momentum  
• Behavioural building 
• Behavioural mapping 
• Any of the above are interchangeable  
• None of the above  

 
12. The learner should be presented with 5-10 high-probability requests before posing the 

low-p requestion. 
• Yes, this boosts the learner’s confidence 
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• No, they should only be presented with 1 high-p request 
• No, they should not be provided any 
• Yes, this allows for increased levels of reinforcement  
• No, they should only be presented with 2-5 high-p requests  
• None of the above  

 
13. “High-p” refers to requests that are more difficult for a particular learner while “low-p” 

refers to requests that are easy. 
• True  
• False  

 
14. When delivering the “low-probability” request to the learner, you should: 

• Provide a brief pause for 30-45 seconds before presenting it following the high-p 
sequence 

• Ask the learner what they would prefer  
• Provide the low-p request as immediately as possible following the high-p 

sequence 
•  Ask the learner when they are ready for it 
• All of the above 
• None of the above 

 
15. To use a high-p sequence effectively, the requests must be presented rapidly and 

compliance from the learner needs to be acknowledged and reinforced. 
• True  
• False  
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Appendix G 
 

Procedural Integrity Data Sheets 
 

Date: __________  Experimental Phase: ____  Participant Number: ____ 
 
Coder Initials: ____  Primary/Secondary Observer (circle one) 

 
Experimenter Procedural Integrity Checklist – Baseline Phase  

Steps  
Correct/  
Incorrect  

  
1. Log in to the video conferencing software being used.  
  

  

  
2. Start audio and video recording.  
  

  

  
3. Greet the participant.  
  

  
  

  
4. Remind the participant that the session will be audio and video recorded for research 
purposes and ask if they are still okay with this.  
  

  

  
5. Tell the participant you have allowed the software access to your computer video and 
audio.  
  

  

  
6. Ask if they have any questions before you begin.  
  

  

  
7. Present instructions. Ask the participant to perform the target skill (using a visual schedule, 
modeling a behaviour/activity, or implementing a high-probability instructional sequence) as 
they would when interacting with a participant at SNAP (you play the role of the participant).  
  

  

  
8. Record the participant’s performance using visual schedules, modeling 
behaviours/activities, and implementing high-probability instructional sequences (i.e., the 
target skills) using the task analyses, marking each step as correct, incorrect, or not attempted.  
  

  

  
9. Do not provide the participant with any feedback on their behaviour.  
  

  

  
10. Thank the participant for their time and involvement in the study.  
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11. Ask the participant if they have any questions.  
  

  

  
  
12. Set up a day/time for the next observation (or inform them you will follow up via e-mail if 
they can’t provide a day/time on the spot).  
  

  

  
13. Dismiss the participant.  
  

  

  
14. End the video and audio recording.  
  

  

  
15. Ensure the video and audio are properly saved to SharePoint.  
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Date: __________  Experimental Phase: ____  Participant Number: ____ 
 
Coder Initials: ____  Primary/Secondary Observer (circle one) 

 
 

Experimenter Procedural Integrity Checklist – Post-Intervention Phase  
Steps  

Correct/  
Incorrect  

  
1. Log in to the video conferencing software being used.  

  

  

  
2. Start audio and video recording.  

  

  

  
3. Greet the participant.  
  

  

  
4. Remind the participant that the session will be audio and video recorded for research 
purposes and ask if they are still okay with this.   

  

  

  
5. Tell the participant you have allowed the software access to your computer video and 
audio.  

  

  

  
6. Ask if they have any questions before you begin.  

  

  

  
7. Present instructions. Ask the participant to perform the target skill (using a visual 
schedule, modeling a behaviour/activity, or implementing a high-probability instructional 
sequence) as they would when interacting with a participant at SNAP (you play the role of 
the participant).  

  

  

  
8. Complete the task analysis as the participant performs the skill, marking each step as 
correct, incorrect, or not attempted.  

  

  

  
9. Thank the participant for their time and involvement in the study.  

  

  

  
10. Ask the participant if they have any questions.  

  

  

  
11. Set up a day/time for the next observation (or inform them you will follow up via e-mail 
if they can’t provide a day/time on the spot).   
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12. Dismiss the participant.  

  

  

  
13. End the video and audio recording.  

  

  

  
14. Ensure the video and audio are properly saved.   
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Date: __________  Experimental Phase: ____  Participant Number: ____ 
 
Coder Initials: ____  Primary/Secondary Observer (circle one) 

 
 

Experimenter Procedural Integrity Checklist – Follow-up Phase  
Steps  

Correct/  
Incorrect  

  
1. Log in to the video conferencing software being used.  

  

  

  
2. Allow the software access to computer video and audio.  

  

  

  
3. Greet the participant.  
  

  

  
4. Ask if they have any questions before you begin.  

  

  

  
5. Remind the participant that the session will be audio and video recorded for research 
purposes and ask if they are still okay with this.  

  

  

  
6. Start audio and video recording.  

  

  

  
7. Present instructions. Ask the participant to perform the target skill (using a visual 
schedule, modeling a behaviour/activity, or implementing a high-probability instructional 
sequence) as they would when interacting with a participant at SNAP (you play the role of 
the participant).  
  

  

  
8. Complete the task analysis as the participant performs the skill, marking each step as 
correct, incorrect, or not attempted.  

  

  

  
9. Provide the participant with feedback on their behaviour.   

  

  

  
10. Thank the participant for their time and involvement in the study.  

  

  

  
11. Ask the participant if they have any questions.  
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12. Set up a day/time for the next observation (or inform them you will follow up via e-mail 
if they can’t provide a day/time on the spot).  

  

  

  
13. Dismiss the participant.  

  

  

  
14. End the video and audio recording.  

  

  

  
15. Ensure the video and audio are properly saved.   
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Date: __________  Experimental Phase: ____  Participant Number: ____ 
 
Coder Initials: ____  Primary/Secondary Observer (circle one) 

 
 

Experimenter Procedural Integrity Checklist – Performance-Contingent 
Live BST Phase  

Steps  

Correct/  
Incorrect  

  
1. Log in to the video conferencing software being used.  

  

  

  
2. Allow the software access to computer video and audio.  

  

  

  
3. Greet the participant.  
  

  

  
4. Ask if they have any questions before you begin.  

  

  

  
5. Remind the participant that the session will be audio and video recorded for research 
purposes and ask if they are still okay with this.  

  

  

  
6. Start audio and video recording.  

  

  

  
7.  Train them using a BST format. Verbally instruct the participant to perform the skill 
exactly how you do. Explain to the participant why the skill is important to learn. Physically 
demonstrate how to perform the skill while describing exactly what you are doing. Allow 
them to practice the skill as many times as they would like while you provide them with 
verbal feedback on their behaviour.   
  

  

  
8. Present instructions. Ask the participant to perform the target skill (using a visual 
schedule, modeling a behaviour/activity, or implementing a high-probability instructional 
sequence) as they would when interacting with a participant at SNAP (you play the role of 
the participant).  
  

  

  
9. Complete the task analysis as the participant performs the skill, marking each step as 
correct, incorrect, or not attempted.  
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10. Provide the participant with feedback on their behaviour until mastery criteria is met.   
  

  
11. Thank the participant for their time and involvement in the study.  

  

  

  
12. Ask the participant if they have any questions.  

  

  

  
13. Set up a day/time for the next observation (or inform them you will follow up via e-mail 
if they can’t provide a day/time on the spot).  

  

  

  
14. Dismiss the participant.  

  

  

  
15. End the video and audio recording.  

  

  

  
16. Ensure the video and audio are properly saved.   
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Appendix H 
 

Confidence Rating Form 
 
 
 
 

Participant ID: ____________________          Phase: ___________ 
 
Please score each of the items below by placing a circle around the numeric value that best 
depicts your confidence level in regard to the content of each question. 
 

1. I am confident in my understanding of visual schedules. 
 

1  2  3  4  5 
       _________________________________________________________ 

Not at all           Neutral         Very Much 
 

2. I am confident in my understanding of first/then language. 
 

1  2  3  4  5 
       _________________________________________________________ 

Not at all           Neutral         Very Much 
 
 

3. I am confident in my understanding of fixed choice.  
 

1  2  3  4  5 
       _________________________________________________________ 

Not at all           Neutral         Very Much 
 
 

4. I am confident in my ability to make a visual schedule. 
 

1  2  3  4  5 
       _________________________________________________________ 

Not at all           Neutral         Very Much 
 
 

5. I am confident in my ability to use a visual schedule. 
 

1  2  3  4  5 
       _________________________________________________________ 

Not at all           Neutral         Very Much 
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6. I am confident in my ability to use first/then language. 
 

1  2  3  4  5 
       _________________________________________________________ 

Not at all           Neutral         Very Much 
 
 

7. I am confident in my ability to offer a fixed choice.  
 

1  2  3  4  5 
       _________________________________________________________ 

Not at all           Neutral         Very Much 
 
 

8. I am confident in my overall understanding of instructional strategies.  
 

1  2  3  4  5 
       _________________________________________________________ 

Not at all           Neutral         Very Much 
 
 

9. I am confident in my ability to explain visual schedules to other volunteers. 
 

1  2  3  4  5 
       _________________________________________________________ 

Not at all           Neutral         Very Much 
 
 

10. I am confident in my ability to explain the use of first/then language to other volunteers. 
 

1  2  3  4  5 
       _________________________________________________________ 

Not at all           Neutral         Very Much 
 
 

11. I am confident in my ability to explain how to present a fixed choice to other volunteers. 
 

1  2  3  4  5 
       _________________________________________________________ 

Not at all           Neutral         Very Much 
 
 

12. I am confident in my ability to provide feedback on others’ use of visual schedules. 
 

1  2  3  4  5 
       _________________________________________________________ 
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Not at all           Neutral         Very Much 
 
 

13. I am confident in my ability to provide feedback on others’ use of first/then language. 
 

1  2  3  4  5 
       _________________________________________________________ 

Not at all           Neutral         Very Much 
 
 

14. I am confident in my ability to provide feedback on others’ use of fixed choice.  
 

1  2  3  4  5 
       _________________________________________________________ 

Not at all           Neutral         Very Much 
 
 

15. I am confident in my ability to provide examples of each of the targeted instructional 
strategies. 

 
1  2  3  4  5 

       _________________________________________________________ 
       Not at all           Neutral         Very Much 
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Appendix I 
 

Social Validity Rating Form  
for App Users  

 
 

Adapted from the TARF-R (Reimers & Wacker, 1988) 
 

 
Participant ID: ____________________          Phase: ___________ 
 
Please score each of the items below by circling the numeric value that best indicates your 
experience using the app. 
 

1. I found the training app easy to use and navigate. 
 
     1   2   3   4   5 
____________________________________________________________________________ 
Not at all           Neutral       Very Much 
 

2. I have a clear understanding of the content within the training app. 
 
     1   2   3   4   5 
____________________________________________________________________________ 
Not at all           Neutral       Very Much 
 
 

3. I am confident in my ability to carry out the strategies presented within the app. 
 
     1   2   3   4   5 
____________________________________________________________________________ 
Not at all           Neutral       Very Much 
 

4. I believe that there are potential disadvantages to training via a mobile app. 
 
     1   2   3   4   5 
____________________________________________________________________________ 
Not at all           Neutral       Very Much 
 

5. I believe that using the app will result in permanent changes in my continued use of 
instructional strategies. 

 
     1   2   3   4   5 
____________________________________________________________________________ 
Not at all           Neutral       Very Much 
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6. Compared to other forms of training, I found the mobile app to be effective. 
 
     1   2   3   4   5 
____________________________________________________________________________ 
Not at all           Neutral       Very Much 
 

7. How much did you like the use of modules based on mastery criteria within the 
app? 

 
     1   2   3   4   5 
____________________________________________________________________________ 
Not at all           Neutral       Very Much 
 

8. How willing are you to share this training app with other individuals who may 
benefit from these instructional strategies? 

 
     1   2   3   4   5 
____________________________________________________________________________ 
Not at all           Neutral       Very Much 
 

9. Did using this training app as needed fit into your daily routine?  
 
     1   2   3   4   5 
____________________________________________________________________________ 
Not at all           Neutral       Very Much 
 

10.  Did you experience any discomfort while interacting with the training app? 
 
     1   2   3   4   5 
____________________________________________________________________________ 
Not at all           Neutral       Very Much 
 

11.  Compared to other forms of training, I found the mobile app to be efficient. 
 
     1   2   3   4   5 
____________________________________________________________________________ 
Not at all           Neutral       Very Much 
 

12.  How acceptable did you find the app content with regards to your training needs? 
 
     1   2   3   4   5 
____________________________________________________________________________ 
Not at all           Neutral       Very Much 

 
 

 



BEHAVIORAL SKILLS TRAINING AND E-LEARNING FOR VOLUNTEERS 99 

Appendix J 
 

Roleplay Scripts for Observation Sessions with the Researcher 
 

Baseline Probe and Follow-up Verbal Behaviour and Role Play 
 
Researcher: “Okay so, you can pretend that you have just arrived at SNAP and you are meeting 
your participant for the first time. Whenever you are ready, you can begin.” 
 
Participant: *Expected to say something along the lines of ‘Hey _____, I’m ______ and I will be 
hanging out with you today! I’m just going to look at your profile to get to know you a bit 
better.” 
 
Researcher (playing role of SNAP Member): “Okay.” 
 
Participant: *reads over entire profile, then puts together a visual schedule* 
 
Participant: “Okay ____, here is our schedule for today. First we are going to do ____, then we 
will go to the ____, then we will ____, and then we will ____.” 
 
Researcher (playing role of SNAP Member): *As participant is showing the visual schedule to 
the learner (researcher) the learner begins to look around the room and not at the schedule being 
presented.* 
 
Researcher: *Once done showing the visual schedule* “Okay, now you can pretend that we have 
just walked to our first station and are about to complete the activity.” 
 
Participant: *Expected to say something along the lines of “Okay, first we are doing _______, 
then we will go to ____. I will show you how to do ____. Watch me”* *Explains and models 
how to do the activity.* 
 
*researcher and participant complete the activity* 
 
Participant: “Great job doing _____! _____ is all done, now we are going to _____” *participant 
pretends to take image off the front and put it on the back of the schedule* 
 
Researcher: “Okay so now we will pretend that we are walking to the next station.” *Researcher 
(playing role of SNAP Member):  pretends to sit on the ground* “I don’t want to go to ____ 
anymore!!” 
 
Participant: *expected to engage in a high-p sequence* 
 
*If no high-p being implemented, researcher will continue to engage in the problem behaviour 
for 2 minutes* 
 
*after 2 minutes has elapsed or high-p sequence is completed* 
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Researcher: “Okay, our baseline probe is now complete, thank you” 
 
 
 
Visual Schedules Verbal Behaviour and Role Play  
 
Researcher: “I am going to be role playing the SNAP participant and you are going to be role 
playing their volunteer. You can pretend that you have just arrived at SNAP and are meeting 
your participant for the first time before making them a visual schedule for the day.”  
 
Participant: *Expected to greet the participant and tell them they are going to read over their 
profile to get to know them better. Then expected to verbally state some of the activities that they 
like to do and put them onto a visual schedule before showing the schedule to the SNAP 
member.* 
 
Researcher: *As the participant is showing them the schedule the researcher starts to become 
distracted and look away from the camera so that the participant can gain their attention.* 
 
Participant: *Expected to regain their attention and then verbally praise them for complying with 
the redirection* 
 
Participant: *Expected to read off the entire schedule to the participant using first/then language 
and pointing to the images as they list them.* 
 
*Researcher and participant pretend to go to the first station on the schedule and pretend to 
complete the activity* 
 
Participant: *Expected to verbally praise the participant for completing the activity and then 
pretends to physically move the image from the front of the schedule to the back and say that it is 
all done.* 
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Modeling Verbal Behaviour and Role Play  
 
Researcher: “I am going to be role playing the SNAP participant and you are going to be role 
playing their volunteer. You can pretend that we are at the fitness station and you will show me 
how you would implement modeling for the activity of sit-to-stand. So whenever you are ready, 
you can begin.” 
 
Participant: *Expected to say something along the lines of “Okay so now we are at the fitness 
station and I am going to show you how to do a sit-to-stand”  
 
*Participant physically demonstrates how to complete a sit-to-stand while verbally explaining 
what they are doing* 
 
Researcher: *As the participant begins to explain how to do the activity, the researcher starts to 
look distracted looking around the room and at the ground* 
 
Participant: *Expected to verbally and physically get the participants attention* 
 
Participant: *Expected to get the SNAP member to practice the skill two times* 
 
Participant” *Expected to verbally praise the SNAP member as per the modeling task analysis* 
 
 
 
High-P Verbal Behaviour and Role Play  
 
Researcher: “I am going to be role playing the SNAP participant and you are going to be role 
playing their volunteer. You can pretend that you have just arrived at SNAP and are meeting 
your participant for the first time before going to your first activity of the day.” 
 
Participant: *Expected to greet the participant and tell them they are going to read over their 
profile to get to know them better. Then expected to verbally state some of the quick little actions 
that they are really good at doing.* 
 
*Researcher and participant pretend to start walking to an activity station.* 
 
Researcher: *Pretends to sit down* “No, I don’t want to do that! I’m just going to stay right here 
because I don’t like that activity!”  
 
Participant: *Expected to carry out a high-p sequence.* 
 
Researcher: *Complies with the high-p sequence and pretends to continue towards the activity.* 
 


