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ABSTRACT 

Schools across the United States of America experience shortages of special education 

teachers and teachers’ aides. This shortage limits the number of children with disabilities 

who can receive empirically supported educational services, and increases the number of 

special education positions filled by personnel with limited or no formal training in 

pedagogy. A logical solution to reduce this shortage is to train more teachers. However, it 

is not always economically feasible to travel to or from rural areas for teacher training. 

Technological advancements can eliminate or decrease barriers for teachers to access 

training from instructors with relevant content expertise from a distance. Unfortunately, 

there is a limited amount of empirical research in the educational sciences specific to 

training teachers, aides, or staff using advanced telemedicine technology through the 

worldwide web. The purpose of the current study was to evaluate the efficacy of using 

behavioral skills training via telemedicine or in-vivo to teach undergraduate pre-service 

teachers to implement empirically supported components commonly used in special 

education and early intervention instructional contexts. In the current study, seven 

undergraduate students were trained to implement procedures commonly used with 

discrete trial teaching: (1) a multiple stimulus without replacement preference 

assessment, (2) setting up the instructional context, (3) antecedent instructional prompts, 

and (4) consequences for accurate and inaccurate responding. Results suggested that 

telemedicine training was as efficacious and efficient as in-vivo training. Five of the six 

participants who completed the maintenance phase of the study showed high levels of 

maintenance of the skills taught, and the skills generalized to a more complex teaching 
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task regardless of the modality of instruction. Finally, participants reported high 

acceptability ratings across training modalities, but three out of the six participants who 

completed a post-completion questionnaire reported a preference for in-vivo instruction, 

while the other three participants did not have a preference.  
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CHAPTER I 

INTRODUCTION 

Instructional procedures based on the principles of applied behavior analysis have 

demonstrated to be very effective in teaching new skills that can increase the quality of 

life for individuals with neurodevelopmental disorders such as autism spectrum disorder 

(ASD). Specifically, Early Intensive Behavioral Interventions (EIBI), a comprehensive 

instructional program, has been shown to be one of the few empirically supported 

instructional approaches for children with ASD (Eldevik et al., 2009). EIBI was 

developed by Ivar Lovaas at the University of California Los Angeles in the 1980s. In his 

seminal paper (1987), one group of children received EIBI (i.e., 40 hours per week of 

treatment), while the control group received 10 hours or less of treatment per week. 

Results suggested that 47% of the participants in the EIBI group achieved normal 

intellectual and educational functioning, as compared to only 2% of the control group 

(Lovaas, 1987). Since then, many other studies on EIBI have been conducted and 

replicated substantial educational and adaptive behavior gains with this instructional 

approach (e.g., Eikeseth, Smith, Jahr, & Eldevik, 2002; Sallows & Graupner, 2005). 

The most widely studied component of EIBI is known as discrete trial teaching 

(DTT), and it is one of the most commonly used and effective early intervention teaching 

strategies for children with ASD (Smith, 2001). DTT is based on operant conditioning 

procedures, such as shaping and reinforcement, and it has three main components: (1) an 

antecedent prompt delivered by the instructor, (b) a response made by the child, and (3) a 

consequence delivered by the instructor. DTT has been used effectively in teaching a 

wide range of skills to children with autism (e.g., Schreibman, 1988), and data suggest 
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that skill acquisition increases when teachers implement DTT with higher levels of 

procedural integrity (e.g., Sarokoff & Sturmey, 2008).  

Staff Training 

Staff must be well trained and deliver empirically supported instructional 

strategies with high levels of procedural integrity to increase the likelihood that the 

teaching strategies adopted will result in the learner developing new skills. The same 

remains true for staff training procedures: training procedures selected by the trainers 

should be (1) empirically supported, (2) implemented with high integrity, and (3) 

acceptable to the trainees, in order to increase the likelihood that training will be effective 

and that the procedures taught will continue to be implemented by the teacher. 

Unfortunately, many published studies did not measure procedural integrity, thus, it is 

unclear whether the independent variable was implemented as intended (McIntyre, 

Gresham, DiGennaro, & Reed, 2007).  

For over 40 years, scientists have studied staff training procedures and empirically 

supported procedures have been identified. Best practices are comprised of training that 

includes performance- and competence-based procedures (e.g., Parsons, Rollyson, & 

Reid, 2012). Performance-based procedures are procedures that require the learner to 

exhibit and repeatedly practice the new skill (e.g., allowing the trainee to practice the 

skill being taught); while competency-based procedures involve pre-determining a 

mastery criterion to terminate training (e.g., perform the skill independently with 100% 

of accuracy during three consecutive days), so that the trainee is required to practice the 

skill until the pre-determined mastery criterion is reached. These empirically supported 

behavioral training procedures have recently been referred to as behavioral skills training 
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(BST; e.g., Sarokoff & Sturmey, 2004; Nigro-Bruzzi & Sturmey, 2010; Miles & Wilder, 

2009). BST involves six components: (1) describing the target skill to the trainee, (2) 

providing a written description of the target skill to the trainee, (3) modeling the target 

skill to the trainee, (4) allowing the trainee to role-play the target skill, (5) providing 

feedback to the trainee, and (6) repeating steps 4 and 5 until a pre-determined mastery 

criterion is reached (Parsons, Rollyson, & Reid, 2012). BST has been shown to be 

successful in training teachers to implement empirically supported behavioral practices. 

For example, Nigro-Bruzzi and Sturmey (2010) used BST (i.e., instructions, modeling, 

role-play, and feedback) to train three special education teachers and three speech 

therapists to implement mand training with children with ASD. The participants were 

trained until they performed the target behavior with 90% accuracy across three different 

sessions. Results suggested that BST was successful in increasing the instructional 

procedures of the teachers, and changing teacher instructional behavior resulted in 

increased independent mands exhibited by the students. 

Shortage of Qualified Teachers 

Even though an effective technology of teaching has been identified, schools in 

nearly every state across the USA experience shortages of special education teachers and 

teachers’ aides each year (U.S. Department of Education, 2013). This shortage has 

resulted in limiting the amount of children with disabilities who receive empirically 

supported public educational services, as well as increasing the number of special 

education positions filled by personnel with limited or no formal training in pedagogy, 

especially in rural areas. A logical solution to eliminate these issues is to train more 

teachers. However, it is not always economically feasible to travel to or from rural areas, 
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especially when training may need to be delivered frequently due to staff turnover, or the 

complexity of creating effective instructional trials for students with significant learning 

difficulties. 

Telemedicine 

Technological advancements can eliminate or decrease barriers to accessing 

training for teachers living in remote areas. Telemedicine allows professionals with 

content expertise to use advances in communication technologies (e.g., telemedicine) to 

provide training, consultation, and to deliver real time instruction, role-play, and 

immediate feedback in remote areas (see review of reviews in Ekeland, Bowes, and 

Flottorp, 2010; see review in Boisvert, Lang, Andrianopoulos, & Boscardin, 2010). 

Telemedicine has been adopted by many fields, such as radiology, psychiatry, and 

surgery, and it has been successful in many instances, such as in monitoring patients with 

diabetes and heart failure and in training and in supervising general practitioners in 

conducting ultrasound examinations (Jaana & Pare, 2007; Martinez, Everss, Rojo-

Alvarez, Figal, Garcia-Alberola, 2006; Hussain, Deshpande, Shridar, Saini, & Kay, 

2004). Behavior analysts started to evaluate the use of telemedicine relatively recently, 

and the results are promising. However, there are very few published empirical studies on 

this topic. Therefore, additional research is warranted to support the use of telemedicine 

in the field of applied behavior analysis.  

Training through Telemedicine 

Although very few empirical studies have been conducted, experiments using 

telemedicine have suggested that the use of telemedicine in the behavioral sciences is 

effective, results in high levels of acceptability from the trainees, and it is cost-effective 
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(see Boisvert et al., 2010 for a review). However, there is a very limited amount of 

empirical research specific to training teachers, aides, or staff. In fact, many studies in 

telemedicine have been conducted on coaching rather than training staff to learn a variety 

of new skills.  

Training with telemedicine has been conducted in implementing functional 

communication training (Gibson et al., 2010), functional analysis (Machalicek et al., 

2010), preference assessment (Machalicek et al., 2009b), pivotal response training 

(Nefdt, Koegel, Singer, and Gerber, 2010), reciprocal imitation training (Wainer & 

Ingersoll, 2013), teaching procedures (Rule, Salzberg, Higbee, Menlove, and Smith, 

2006), Early Start Denver Model (Vismara, Young, Stahmer, Griffith, and Rogers, 2009; 

Vismara, Young & Rogers, 2012; Vismara, McCormick, Young, Nadhan, & Monlux, 

2013), and discrete trial teaching (Hay-Hansson & Eldevik, 2013). Unfortunately, there 

are only two studies that have empirically conducted a direct comparison of in-vivo and 

telemedicine staff training to implement empirically supported intervention techniques 

for children with ASD.  

Between the two studies that did compare telemedicine with in-vivo training, only 

one study trained participants to implement DTT, using a group design to evaluate the 

effects of behavioral skills training (Hay-Hansson & Eldevik, 2013). Results suggested 

that training was successful for both groups, that there were no difference between 

groups, and that participants maintained the skill learned at a 2-month follow-up. 

Unfortunately, the authors did not assess whether the trainees found the training 

procedures acceptable, no additional procedures commonly implemented in conjunction 

with DTT were evaluated (e.g., preference assessment and prompt fading), treatment 
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integrity data were not collected, an efficiency analysis between training via telemedicine 

and in-vivo was not conducted, and a mastery criterion for termination of training was 

not predetermined.  

 Additionally, to our knowledge, none of the previous studies have used a rigorous 

single subject experimental design to evaluate the effects of training via telemedicine and 

in-vivo on the implementation of DTT, assessed acceptability by trainees who have 

received both telemedicine and in-vivo training procedures (even if different modalities 

of training were used to train different target behaviors), assessed whether training via 

telemedicine is as efficient as in-vivo training, or trained participants to implement 

additional procedures commonly used with DTT. However, the literature suggests that 

telemedicine is likely to be as effective as in-vivo training, but it is important to 

empirically evaluate whether staff training delivered through telemedicine is as effective, 

efficacious, and acceptable as the current “gold standard” in-vivo training.  

Purpose of the Study 

The purpose of the current study is to evaluate the effectiveness of using BST to 

teach undergraduate pre-service teachers to implement empirically supported components 

commonly used in early intervention education. In the current study, participants were 

trained to implement procedures commonly used with discrete trial teaching: (1) a 

multiple stimulus without replacement preference assessment (MSWO; DeLeon & Iwata, 

1996), (2) setting up the instructional context, (3) antecedent instructional strategies, and 

(4) consequences for accurate and inaccurate student responses. The purposes of the 

current study are to (1) evaluate the effectiveness (i.e., mastery of skills achieved for both 

instructional modalities) and efficiency (i.e., number of training sessions required to meet 
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mastery criterion) of staff training via telemedicine and in-vivo training, (2) evaluate 

whether skills acquired during training will maintain over time, (3) evaluate 

generalization of skills, and (4) assess whether participants find the training modalities 

(i.e., in-vivo and telemedicine) acceptable. 

Research Questions 

The first (i.e., baseline) and second (i.e., training) phases of the study assessed 

whether pre-service teacher training conducted via telemedicine was as efficacious and as 

efficient as traditional in-vivo training. Based on the results of previous studies (e.g., 

Vismara et al., 2009), it was hypothesized that procedural integrity was going to be high 

and equivocal (equal or higher than 90% accuracy) for both telemedicine and in-vivo 

training formats. Four skills were taught, and training for two target skills via different 

modalities was evaluated at a time. For example, two target skills were evaluated first 

(telemedicine was used to train one target skill, and in-vivo training was conducted on the 

other skill), and the remaining two target skills were evaluated next (telemedicine was 

used to train one target skill, and in-vivo training was conducted on the other skill). Also, 

50% of the participants received training via telemedicine and in-vivo for the same four 

skills, while the remaining 50% of the participants received training via telemedicine and 

in-vivo for the same skills, but with inverse modalities.  That is, if the first 50% of 

participants received telemedicine training for MSWO and least-to-most prompting with 

the appropriate consequence for accurate responses depending on the level of prompting 

required to evoke compliance, and in-vivo training for antecedents and setting up 

instructional context, the remaining 50% of the participants received in-vivo training for 

MSWO and consequences for accurate and inaccurate student responses, and 
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telemedicine training for antecedents and setting up instructional context. Additional 

dependent measures assessed in these first two phases included: 1) the total number of 

trials needed to reach mastery criterion, 2) duration and total number of training sessions 

necessary to reach mastery criterion (i.e., 90% of accurate and independent responding 

for each skill), 3) percent of trials completed independently and correctly, 4) percent of 

prompted trials, and 5) percent of trials with errors or incorrect trials. 

The third phase evaluated whether participants reported similar levels of 

acceptability with the training received. Two very similar acceptability questionnaires 

were provided to each participant, where one questionnaire was related to the training 

conducted via telemedicine, and the other questionnaire was related to the in-vivo 

training. Following completion, the answers of the participants of both training formats 

were compared.  

The fourth phase of the study assessed whether the target skills learned during the 

study maintained over time. The participants were asked to perform the target skills one 

week, two weeks and one month after training discontinued. It was hypothesized that the 

behavior acquired during training maintained over time for participants, and that 

participants would perform those skills with over 80% accuracy.  

Finally, the fifth and last phase of the study assessed how well the participants 

generalized the newly acquired skills to a more complex teaching task that required 

participants to emit all the skills together during instructional trials. During training, 

participants learned to perform four skills individually. During the generalization phase, 

participants were asked to perform all four skills combined while novel tasks were 

presented to a mock student. The purpose of this phase was to assess whether the 
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modality of instruction affected the degree of generalization of skills to novel teaching 

tasks that required the participants to emit all four skills together during instructional 

trials. It was hypothesized that in-vivo and telemedicine modality of instruction will 

produce high (i.e., above 80% accuracy) and similar levels of generalization of skills to 

novel teaching tasks. 
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CHAPTER II 

LITERATURE REVIEW 

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

characterized by deficits in communication and socialization, as well as excesses of 

restricted, repetitive and stereotyped behaviors (American Psychiatric Association, 2013). 

The prevalence of ASD in children has increased over the years. The latest report 

estimated that 1 in 68 American children are on the autism spectrum (U.S. Centers for 

Disease Control and Prevention, 2014). As the incidence of individuals with ASD 

increases, the need for teachers specialized to provide early intervention services also 

increases.  

Early intervention services are mandated by Part C of the Individuals with 

Disabilities Education Act (IDEA, 1990; IDEA Amendments, 1997; IDEA Improvement 

Act, 2004). The main purposes of early intervention practices are to promote 

development and improve quality of life of young children with a disability or 

developmental delay. Early intervention procedures should focus on empirically 

supported practices to increase the likelihood that the intervention will be effective, and 

the individuals with ASD will experience intellectual and educational gains.  

The field of applied behavior analysis effectively contributed to developing 

empirically supported early intervention services for autism for over 40 years. In fact, its 

success even reflects on insurance companies being required to reimburse for autism 

services provided by board certified behavior analysts in many states in the USA. 

Between the interventions available for children with ASD, Early Intensive Behavioral 

Intervention (EIBI) is a comprehensive educational approach in the behavior analytic 
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literature that has been suggested to be the treatment of choice for children with ASD 

(Eldevik et al., 2009). EIBI has the goal to improve the level of adaptive functioning of 

children with ASD, and it has been very effective in accomplishing these goals (Smith, 

1999). EIBI uses operant conditioning principles, such as shaping, prompting, and 

reinforcement, to increase the likelihood that the children will learn new skills (Kodak & 

Grow, 2011).  

EIBI was first developed at the University of California Los Angeles (UCLA) 

Young Autism Project in the seminal study conducted by Lovaas (1987). Lovaas (1987) 

showed that the intellectual and educational functioning of 47% of the children who 

received EIBI (i.e., 40 hours of intervention) improved considerably, compared to 2% of 

the control group (i.e., 10 or less hours of intervention). Moreover, a follow up study 

showed that the gains made by the participants who received EIBI maintained after 

approximately four years (McEachin, Smith, & Lovaas, 1993). Although the initial 

results of EIBI were promising, the validity of the results reported by Lovaas’ (1987) was 

questioned by some scientists. For instance, Schopler, Short, and Mesibov (1989) argued 

that it is not possible to determine the effect of EIBI for Lovaas’ (1987) due to the lack of 

outcome measures, such as social, challenging behavior and communication skills, prior 

to and post-intervention. Additionally, the selection of participants may have been biased 

towards high functioning participants in the experimental group, and the fact that 

participants in the control group were not comparable to the participants in the 

experimental group at the initial stages of the study (e.g., families of participants in the 

control group may not have been as well trained to conduct procedures in-home than 

when compared to the families of the participants of the experimental group). Such 
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arguments left the results of Lovass (1987) in question. Despite the critics, Lovass’ 

(1987) study has been replicated multiple times (e.g., Eikeseth, Smith, Jahr, & Eldevik, 

2002; Sallows & Graupner, 2005) with repeated results showing the tremendous gains 

that children with autism can make when they receive discrete trial training and EIBI 

(DTT; Smith, 2001).  

DTT is one of the most widely implemented empirically supported behavioral 

teaching strategies in the EIBI programs (Smith, 2001). Smith described that a discrete 

trial is a small unit of instruction that is implemented in a one-on-one format (i.e., one 

teacher works with one child at a time). Therefore, the target behavior is broken down in 

small units of behavior via a task analysis, potential reinforcers are delivered contingent 

on a correct response, and the target behavior is taught until a predetermined mastery 

criterion is reached (Kodak & Grow, 2011).  

Behavior change occurs by arranging environmental variables, which can be done 

in multiple ways. Catania (2013) describes that a simple way is to present stimuli to elicit 

a response, while a more complicated way is to manipulate environmental variables that 

evoke a target behavior to contact consequences. Other ways include signaling the 

presence of a stimulus, signaling the availability of reinforcement, and by manipulating 

reinforcement contingencies (Catania, 2013). The consequence that follows the target 

behavior may reinforce or punish its future occurrences (Catania, 2013). The DTT trials 

follows Catania’s (2013) description, where the instructor provides an antecedent prompt, 

waits for the child to respond, and delivers a consequence contingent on the response (or 

lack of response) of the child (Smith, 2001; Jeanson et al., 2010). More specifically, 

Smith (2001) explains that in a discrete trial, a discriminative stimulus (S
D
)
 
is initially 
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presented. An S
D
 is a stimulus (e.g., an instruction or a picture) that will signal that 

reinforcement is available contingent on a specific response. As soon as the S
D 

is 

presented, or immediately afterwards, a prompt (e.g., physical guidance) is delivered to 

the child to assure the child contacts reinforcement for accurate responding. The prompt 

is delivered to ensure that the child will not make an error and will contact the reinforcer. 

However, the prompt is faded as the child continues to make progress with increased 

accurate responding, and the child has the opportunity to respond completely 

independently. Then, a consequence is provided contingent on the response of the child. 

Praise and external reinforcers are delivered contingent on correct responding, while error 

correction or extinction occur contingent on incorrect responding. Finally, following the 

consequence there is a brief pause of one to five seconds before the next trial begins, 

known as the intertrial interval. 

Based on Smith’s (2001) description above, DTT is divided in five parts: (1) 

presentation of the S
D
, (2) delivery of the prompt, (3) response made by the child, (4) 

consequence delivered by the instructor, and (5) intertrial interval. Fazzio, Arnal, and 

Martin (2007) developed the discrete-trials teaching evaluation form (DTTEF) checklist 

to evaluate a DTT trial, which has been shown to have high face validity, high concurrent 

validity, and high interobserver reliability for live scoring (Jeanson et al., 2010; Babel, 

Martin, Fazzio, Arnal, & Thomson, 2008). The DTTEF encompasses all steps described 

by Smith (2001) with the addition of a category related to setting up the instructional 

context. Therefore, differently but yet similarly to Smith’s (2001) categorization, the 

DTTEF is divided in four different categories: preparing a teaching task, managing 

antecedents, managing consequences, and prompt fading (Fazzio et al., 2007). Therefore, 
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important procedures that are involved in DTT include (1) conducting a preference 

assessment to identify potential reinforcers, (2) preparing a teaching task (i.e., setting up 

an instructional context), (3) managing antecedents, and (4) managing consequences by 

using positive reinforcement and a prompt fading procedure. Preparing the teaching tasks 

and managing antecedents are common procedures used in DTT. Conducting a 

preference assessment and using a prompt fading procedure are procedures often used in 

conjunction with DTT. 

Multiple-Stimulus Without Replacement Preference Assessment 

As previously mentioned, during DTT, praise and reinforcers are delivered 

contingent on the child’s correct response. Consequently, to increase the likelihood that 

teaching will be effective, potential reinforcers to be used during teaching should be 

assessed prior to implementing DTT. Potential reinforcers are assessed by conducting a 

preference assessment, which is often the first step taken before implementing any type 

of behavioral procedure to increase the target behavior (Roscoe & Fisher, 2008). Among 

the different preference assessments, the multiple-stimulus without replacement (MSWO; 

DeLeon & Iwata, 1996) is one of the most widely used procedures to assess potential 

reinforcers in the behavioral literature.  

As described by DeLeon and Iwata (1996), in an MSWO session, the different 

items are randomly presented in a straight line and equally spaced on a table. The trial 

starts with the experimenter delivering an instruction for the participant to select one 

item. The selected item is removed from the array of options (i.e., not replaced). Then, 

the experimenter repositions the remaining items by taking the item at the left end and 

moving it to the right end and shifting the other items, so that the items are still equally 
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spaced, and another instruction is delivered. Finally, the procedure repeats until all of the 

items have been selected, or the participant stops responding. The session is terminated if 

the participant stops to respond after 30s from the instruction. At the end of the 

assessment, the experimenter ends up with a ranking of the preferred stimuli.  

Least-to-Most Prompting 

Prompting is commonly used to evoke a response when the response is not part of 

a student’s repertoire or when the response is not under stimulus control to ensure that the 

response will be reinforced (Noell, Call, & Ardoin, 2011). There are three main types of 

antecedent prompts used with children during EIBI instruction: (1) verbal instructions 

(e.g., provide instruction “match”), (2) modeling (e.g., instructor models the target 

behavior by pointing to the correct response), and (3) physical guidance (e.g., 

experimenter provides physically guides the participant toward completion of the target 

behavior). These prompts follow a hierarchy, where verbal instructions are the least 

intrusive prompt, and physical guidance is the most intrusive response prompt. When a 

response occurs consistently under the control of the prompt, it is important that the 

prompt is gradually reduced or faded, so the response is under the control of stimuli 

commonly present in the natural environment (i.e., eliminate prompt dependence). 

Therefore, prompt fading is an important step at the end of any instructional program, 

including the DTT.  

One of the most common types of prompt fading strategies is known as least-to-

most prompting (Wolery & Gast, 1984). Cooper, Heron, and Heward (2007) explain that 

when implementing least-to-most prompting, the participant is first given the opportunity 

to respond independently, and the degree of intrusion of prompts is increased as needed. 
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For example, the discriminative stimulus is first delivered. If the participant does not 

respond independently within a predetermined amount of time (e.g., 3 seconds), the 

discriminative stimulus will be delivered along with the least intrusive response prompt 

(e.g., verbal prompt). Then, if the participant still does not respond, the discriminative 

stimulus will be delivered along with a more intrusive prompt (e.g., modeling). Finally, if 

the participant still does not respond, the discriminative stimulus will be delivered along 

with an even more intrusive prompt (e.g., physical guidance).  Nonetheless, prompt 

fading is implemented when the target behavior is already in the individual’s response 

repertoire, and not when teaching skill acquisition due to the many opportunities for 

errors when attempting to learn a new skill.  

Staff Training History 

As previously described, the behavioral literature has been very influential and 

successful when it comes to developing and evaluating empirical supported procedures 

for individuals with ASD. However, the existence of empirically supported procedures 

does not have much value if practitioners, such as teachers, are never taught the skill or 

they are not implementing it appropriately. Consequently, it is of extreme importance that 

practitioners are trained to implement those procedures accurately (i.e., integrity). To 

increase the likelihood that practitioners are trained to proficiency, empirically supported 

procedures should be used during training.  

Nevertheless, implementing behavioral teaching strategies can be challenging 

because it can be difficult for some individuals to acquire these skills, become fluent, 

maintain and generalize the skills learned to novel teaching situations. This challenge was 

recognized early in the development of instructional strategies based on the principles of 
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applied behavior analysis (Whitman, Scibak, & Reid, 1983), leading behavior analysts to 

turn their attention to effective ways of conducting staff training (Reid & Parsons, 2000). 

However, there was no attempt to experimentally evaluate the effectiveness of staff 

training practices until behavioral procedures were shown to be effective in modifying 

behaviors of individuals who were trained to implement behavior analytic operations. 

The behavioral procedures investigated in the staff training literature resembles 

procedures used in the Teaching-Family Model, a treatment program established in the 

1960s to provide treatment for juvenile delinquent and pre-delinquent children. The 

procedures used in this model include (1) labeling and describing the target skill, (2) 

providing a rationale for the importance of the target skill, (3) discussing where and when 

the target skill should occur, (4) modeling the target skill, (5) engaging in role playing, 

and (6) providing feedback (Phillips, 1968; Phillips, Phillips, Fixsen, & Wolf, 1974). 

These procedures will be described in more detail below. 

Historically, it was hypothesized that the same procedures that were successful in 

modifying behaviors of individuals with developmental disabilities (DD) would translate 

and be effective in increasing the performance of teachers (Hollander, Plutchik, & 

Horner, 1973; Quilitch, 1975; Welsch, Ludwig, Radiker, & Krapfl, 1973). However, it is 

no surprise that the same procedures were successful in changing teachers’ behaviors, 

considering that the same principles affect learning for all individuals. Staff training was 

initially delivered in the format of workshops, and common strategies included lectures 

and written materials (Patterson, 1969; Watson, Gardner, & Sanders, 1971). However, 

there were no attempts to experimentally evaluate whether such practices were effective. 

It was not until the late 1960s that some behavioral researchers started empirically 
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evaluating the effectiveness of staff training procedures (e.g., Gardner, 1972; Koegel, 

Russo, & Rincover, 1977; Watson & Uzzell, 1980).  

Some of the first staff training strategies to be experimentally evaluated included 

the most common strategies employed in staff training: (1) lecture and (2) written 

materials, which were delivered in workshop format (Patterson, 1969; Watson, Gardner, 

& Sanders, 1971). Once evaluated, lecturing and written materials were found to be 

effective in delivering information and increasing knowledge, but these strategies alone 

were not effective to train staff to accurately perform the target skills. For example, in 

one of the first studies on staff training procedures, Gardner (1972) compared the 

effectiveness of role-playing and lecture in training behavior modification skills to twenty 

staff members who worked with individuals with DD. Participants were separated in two 

groups, and both groups were exposed to lecture and role-playing; however, each group 

received one instructional method before the other (i.e., one group received lecture first 

and then role-playing after, while the other group received role-playing followed by 

lecture). Results suggested that role-playing was more effective in training staff to 

perform the target skills, while lecture was more effective in teaching knowledge related 

to the trained skills. In another study, Maloney, Phillips, Fixsen, and Wolf (1975) 

assessed the effectiveness of instructions, feedback, and modeling in training parents. 

Results suggested that instructions and feedback was successful in teaching some 

behaviors to the participants; however, the addition of modeling increased its 

effectiveness.  Collectively, several of the pioneering studies on staff training revealed 

that lecture-based training is effective for content knowledge acquisition (e.g., what to 
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do), but role-playing and feedback components are often needed before learners emit 

target behaviors at appropriate times with high levels of accuracy. 

While behavior modification procedures were shown to be effective in training 

personnel, researchers started assessing whether training would lead to higher treatment 

integrity, higher levels of skill acquisition (e.g., whether skill acquisition by the children 

would increase), and generalization of skills across tasks. For example, Koegel, Russo, 

and Rincover (1977) assessed (1) the effectiveness of training eleven teachers employed 

in special education classrooms using a training package that included modeling, 

feedback and training manuals, and (2) whether there was a functional relation between 

high treatment integrity by the teachers and accuracy in children’s responses, and (3) 

whether teachers’ responses would generalize across target behaviors and children. 

Results suggested that (1) the training was effective in increasing responses of all 

teachers, (2) higher treatment integrity resulted in children’s increased responses and 

more accurate responding, while poor integrity resulted in decreased responding from 

children, and (3) teachers’ responding generalized across target behaviors and children.  

Current Practices in Staff Training 

As previously discussed, lecture and written materials alone are not sufficient to 

effectively train staff to implement complex instructional strategies. Currently, best 

practices in staff training include (1) performance- and (2) competency-based procedures 

(Parsons, Rollyson, & Reid, 2012; Reid et al., 2003). Performance-based procedures refer 

to procedures provided by the trainer that allow the trainee to emit the target skills, and it 

includes all or some combination of the following steps: (1) describing target skill and 

providing a rationale explaining why the skill is important (i.e., vocal instruction), (2) 
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providing a clear written description of the target skill (i.e., written instruction), (3) 

modeling the target skill (i.e., performance modeling), (4) role-playing (i.e., requiring the 

trainee to practice the target skill), (5) providing feedback on the trainee’s performance 

during role-play, and (6) repeating steps 4 and 5 until a pre-determined mastery criterion 

is reached (Reid et al., 2003). Alternatively, competency-based procedures involve 

implementing training activities that will require performances to be demonstrated by the 

trainee at a pre-determined mastery criterion (Reid et al., 2003; Parsons, Rollysson, & 

Reid, 2012). Currently using a combination of performance- and competency-based 

procedures to train staff has been referred to as behavioral skills training (BST; e.g., 

Nigro-Bruzzi & Sturmey, 2010; Miles & Wilder, 2009; Sarokoff & Sturmey, 2004). 

Behavioral Skills Training Steps  

 Reid and Parsons (2000) described the five procedures that are commonly 

implemented in effective training: (1) vocal instruction, (2) written instruction, (3) 

performance modeling, (4) role-playing, and (5) feedback. Vocal instruction is a 

traditional way of training that involves vocal description of the rationale of the skill (i.e., 

why the skill is important), any background information related to the skill, and a 

description of the target skill. Written instruction is commonly used along with vocal 

instruction, and it is commonly delivered as a training manual, performance checklists 

(Inge & Snell, 1985), written work steps (Dotson, Richman, Abby, & Thompson, 2013), 

or pictorial presentation of work steps (Stoddard, McIlvane, McDonagh, & Kledaras, 

1986).  

Vocal and written instructions are important steps of staff training, and, as 

mentioned earlier, research has shown that such procedures are effective for teaching 
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verbal skills, or the ability to discuss the topic being taught (e.g., Gardner, 1972). Such 

findings are not surprising, considering that both types of instructions represent a 

discriminative stimulus or a prompt, which may increase the likelihood that exhibiting 

the target behavior will be reinforced. Nonetheless, knowing and being able to discuss the 

target skill will likely improve the understanding of the skill being taught. However, such 

procedures are not as effective in teaching the skills expected to be performed (e.g., 

Gardner, 1972). For staff to be able to perform efficiently at the job, instructions along 

with performance-based strategies, such as modeling, role-play, and feedback, should be 

adopted (Reid & Parsons, 2000). 

Following the presentation of instructions, the trainer should model the target 

behavior to the trainee. Performance modeling is commonly, but not always, conducted 

in an analogue environment as opposed to the natural environment and it involves having 

the trainee observe the skill being demonstrated by the trainer. This step is conducted to 

allow the trainee to observe a demonstration of the target skill that he/she will be required 

to perform. After observing the target skill, the trainee has the opportunity to practice or 

role-play the target skill. This step involves the trainee practicing the skill that was 

previously demonstrated, and this step is sometimes combined with vocal and/or written 

instruction. When a group of trainees receive training together it is common for two 

trainees to role-play together, where one trainee acts like he/she is the trainer and the 

other trainee acts like he/she is the client, and the roles are reversed. On the other hand, if 

the trainee is being taught individually, the trainer may engage in role-play with the 

trainee. Role-play is important in that allows the trainee to engage in the target behavior, 

and the trainer can observe whether the trainee mastered the skill being taught.  
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Finally, feedback is provided during role-play. Feedback is the consequence that 

the trainer provides to the trainee regarding his/her performance. Praise is commonly 

delivered contingent on correct performance, while corrective feedback is provided 

contingent for incorrect performance with additional opportunities to emit the behavior 

correctly. This last step is possibly the most important during training, and its purpose is 

related to the fact that feedback is the consequence that follows the behavior, and it 

should change the trainee’s future performance if there is a sufficient motivating 

operation in place. That is, environmental variables (e.g., antecedent and consequences) 

must be manipulated to increase the trainee’s motivation to respond accurately.    

Current Issues in Staff Training 

Even though research in staff training has been conducted for several decades, 

there are very few studies published in this area, especially when compared to the amount 

of studies published on different topical areas (Reid, O’Kane, & Macurik, 2011). 

Research on staff training strategies is crucial for several reasons: (1) the need to 

ameliorate teaching strategies for individuals with DD (Reid & Parsons, 2002, Chapter 1) 

and (2) the need to improve staff performance in the natural environment (Jahr, 1998; 

Neef, 1995). For instance, research in skill acquisition for individuals with developmental 

disabilities has made great progress, but there is still a need to improve service delivery 

and teaching strategies for this population (Reid & Parsons, 2002, Chapter 1).  

Despite its importance, many teachers receive little or no training in empirically 

supported behavioral strategies to teach individuals with disabilities (Parsons, Reid, & 

Green, 1996), which likely reduces the likelihood that teaching will be effective. Staff 

must be well trained and teaching should be delivered with integrity (i.e., implemented as 



Texas Tech University, Layla Abby, December 2014 

 

23 

 

planned), if teaching is to benefit the students. Additionally, teaching procedures should 

be acceptable by the personnel to increase the likelihood that it will be implemented in 

the natural environment, and that it will be implemented with adequate integrity. Reid 

(1992) discusses the importance of effective staff performance on the quality of teaching, 

and the direct impact that quality of teaching has on the life of individuals with 

disabilities. For example, the literature suggests that the higher the integrity in the 

teaching procedures, the higher the acquisition of skills by the children (e.g., Sarokoff & 

Sturmey, 2008). 

Treatment Integrity 

Conceptually, it is arguable that any effective procedural application is more 

likely to be accepted and adopted by the trainee (e.g., Baer, Wolf, & Risley, 1968). 

Treatment integrity refers to the level of accuracy and consistency that the treatment 

procedures are planned, designed, and implemented (McIntyre et al., 2007; Gresham, 

1989; Peterson, Holmer, & Wonderlich, 1982). Treatment integrity data are important 

because it informs whether there is a functional relation between the dependent and 

independent variables. Treatment integrity data are evaluated by having independent 

observers collect data on the implementation of the procedures intended to be conducted 

during every phase of the research study. Without treatment integrity data, it is 

impossible to know whether the procedure was implemented as described, whether the 

procedure is in fact what caused the behavior to change instead of an extraneous variable, 

whether the research question was answered, and whether the change in the dependent 

variable would have been the same if it was implemented as intended. Therefore, making 
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sure that the intervention is implemented accurately will impact the interpretation of 

results of studies and its replication. 

Despite the importance of collecting treatment integrity data, many studies are 

failing to report it, including staff training studies. This is a problem because the outcome 

of a study becomes questionable when treatment integrity data are absent, considering 

that the procedures described might not be implemented with adequate procedural 

integrity, which can impact the optimization of teaching and skill acquisition (McIntyre, 

Gresham, DiGennaro, & Reed, 2007). In fact, studies have shown that increasing 

accurate procedural integrity of treatment implementation increases the effectiveness of 

the intervention (e.g., DiGennaro, Martens, & Kleinmann, 2007; Koegel, Russo, & 

Rincover, 1977). For instance, DiGennaro Reed, Reed, Baez, & Maguire (2011) 

systematically manipulated the levels of treatment integrity in error correction procedures 

implemented during discrete-trial training. The investigators evaluated the responses of 

three students with autism when the investigators implemented the procedure with 0%, 

50% or 100% of treatment integrity. Results showed that higher levels of performance 

were only observed when treatment procedures were implemented with 100% accuracy, 

and it suggested that implementing the procedures with 50% treatment integrity might be 

just as deleterious as implementing the procedures with 0% of treatment integrity. Such 

findings support the importance of ensuring that trainees are actually mastering the skills 

being taught to make sure training is effective (Reid & Parsons, 1995a).  

On the other hand, it is important to note that several studies have shown that 

target behaviors may not always be adversely affected when treatment procedures are 

implemented with low levels of treatment integrity (e.g., Northup, Fisher, Kahng, Harrell, 
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& Kurtz, 1997; Vollmer, Roane, Ringdahl, & Marcus, 1999). However, in those studies 

the treatment phase (i.e., skill acquisition phase) was implemented with 100% of 

treatment integrity, and the authors only lowered the level of treatment integrity during 

the maintenance phase. Therefore, it is possible that treatment integrity may need to be 

implemented with high levels of accuracy during the acquisition/treatment phase, but not 

during maintenance phase.  

Acceptability 

 It is of extreme importance that any procedure or training strategy be effective 

and efficient. However, any procedure that might be effective and efficient might not be 

acceptable to the students or instructors. Acceptability has been defined as the opinion, or 

overall evaluation, of the treatment procedures by the participants, or the consumers of 

the procedure being implemented (e.g., staff training) (Kazdin, 1980). Teachers that do 

not find a procedure to be acceptable might be likely to avoid implementing such 

procedure, even though the procedure might be effective and efficient (Wolf, 1978). 

Therefore, it is important that a training program is acceptable to the staff in order to 

increase the likelihood that the new skills acquired will be implemented in the 

instructional environment (Kazdin, 1980; Wolf, 1978).  

There are many reasons why acceptability should be measured during a study. For 

instance, different techniques can be used to change one’s behavior, and different 

techniques will be more acceptable than others for different participants. Consequently, 

the more acceptable techniques are, the more likely they will be adopted by the 

participants (Kazdin, 1980). Another reason is the importance related to ethical rights and 

making sure that procedures are acceptable for the specific target behavior (Kazdin, 
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1980). In fact, Institutional Review Boards even include laypersons in their committee to 

review and evaluate the procedures proposed by the researchers (e.g., May et al., 1976). 

Moreover, staff or teachers usually have some control over the procedures that will 

continue to be implemented in their classrooms, and they are more likely to continue 

implementing the procedures that they find acceptable (Parsons, 1998). Additionally, low 

staff acceptability might result in an ineffective and/or unpleasant environment to work in 

(Reid & Whitman, 1983). Finally, from a scientific standpoint, another purpose of 

gathering information from the consumer is that such information can be used to help 

improve the program or the procedure by continuing to implement the procedures that the 

participants found acceptable and by making modifications on components found to be 

unacceptable.  

Shortage of Special Education Practitioners 

As previously described, the behavior analytic field has been successful in 

determining empirically supported training practices and procedures to train special 

education teachers and to evaluate training outcomes. Nonetheless, schools in nearly 

every state across the United States experience shortages of special education teachers 

and teachers’ aides each year (U.S. Department of Education, 2013), which results in 

many special education positions being filled by personnel with limited or no formal 

training in pedagogy, especially in rural or any remote area. The staff shortage likely 

impacts the amount of individuals with ASD who have access to services, especially to 

high quality services. Such shortage results in individuals having to wait to receive 

empirically supported early intervention services, or in children not receiving services.  
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A logical solution to eliminate this shortage is to improve collaboration between 

school personnel and behavior analysts in training more teachers in early intervention 

procedures. Unfortunately, it is not always economically feasible to travel to or from 

rural areas due to transportation cost and travel time, especially when training may need 

to be delivered frequently due to staff turnover or the complexity of creating effective 

instructional trials for students with significant learning difficulties. Consequently, 

alternatives to in-vivo interactions are needed if collaborations between sites located in 

remote areas and behavior analysts are to take place.   

Telemedicine 

Telemedicine is often referred to as telepractice, telehealth, teleconference, 

teleconsultation, videoconferencing, and teletherapy, among others, and it may be a 

valuable alternative to providing in-vivo services. Telemedicine involves adopting 

communication technologies (e.g., real time videoconferencing online) to allow 

specialists to consult and deliver services in real time over a geographical distance 

(Boisvert, Lang, Andrianopoulos, & Boscardin, 2010; Dudding, 2009). Telemedicine 

allows professionals with content expertise to use advances in communication 

technologies (e.g., real-time videoconferencing/telemedicine) to provide training, 

consultation, and delivery of clinical services from substantial distances from the learner 

(see review of reviews in Ekeland, Bowes, and Flottorp, 2010). Telemedicine has been 

adopted to provide health services in different fields, such as psychiatry, dermatology, 

geriatrics, and surgery. For example, telemedicine has even been effectively used to train 

general medical practitioners to perform ultrasound examinations in patients with urinary 

tract symptoms (Hussain, Deshpande, Shridhar, Saini, & Kay, 2004).    
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Even though various fields have adopted telemedicine for over 30 years, behavior 

analysts started using this technology less than ten years ago. In general, the few 

behavioral studies that adopted telemedicine have shown that telemedicine is effective 

(see Boisvert et al., 2010 for a review). Despite the positive results, very few of those 

studies measured acceptability or collected cost-effectiveness data.  The first generation 

of studies suggests that using telemedicine results in high levels of acceptability from the 

trainees, and it is very cost-effective (see Boisvert et al., 2010 for a review). 

Nevertheless, there are only a limited amount of studies that was conducted on staff 

coaching and staff training.  

Coaching Through Telemedicine 

 Within the behavior analytic literature, telemedicine research was initiated by 

providing coaching to research participants throughout the research sessions. Coaching 

through telemedicine can be very advantageous, as it can be adopted to provide 

supervision to staff or practicum students who reside at remote areas, and to guide 

parents to conduct procedures in their homes. Coaching is commonly implemented by 

providing real time instructions, and sometimes feedback, to the participants during the 

videoconference, via a headset or an ear bug. For instance, Barretto, Wacker, Harding, 

Lee, and Berg (2006) successfully coached teachers from rural areas to implement brief 

functional analysis of problem behavior in the classroom for 75 individuals with 

disabilities using a fiber-optic telecommunication system (ICN; Iowa Communication 

Network). In this study, the ICN connected the office of the researchers located at the 

University of Iowa, to hospitals and schools throughout the state of Iowa decreasing the 

transportation cost and allowing individuals from remote areas to receive services. 
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Research on coaching continues to be published, as parents and staff have been coached 

to implement assessment and treatment of problem behavior, functional communication 

training, and habit reversal training.  

Following Barretto and colleagues publication, Machalicek and colleagues 

(2009a) extended telemedicine research by successfully coaching teachers to conduct 

functional analyses for two children with problem behavior. After coaching, the 

researchers assessed whether the FA results would be effective in developing function-

based interventions. The authors reported that the functions of problem behavior were 

identified, and the function-based treatments were successful in decreasing problem 

behavior for both participants, which further validated the result of the FA.  

The findings of studies that implemented coaching through telemedicine reported 

successful results. This success is likely due to the use of instructions and feedback 

throughout the research sessions. However, coaching only shows that it is possible to 

affect the individual’s behaviors momentarily, considering that no baseline or 

experimental data on treatment implementation were collected. This lack of information 

makes it impossible to evaluate whether individuals acquired the skills they are 

performing (Machalicek et al., 2009a).  

Behavioral Training through Telemedicine 

Instead of coaching, the alternative for assessing skill acquisition is to 

experimentally evaluate training conducted via telemedicine. As mentioned previously, 

staff training is commonly conducted prior to having the trainee implement the 

intervention or assessment, and it is often (but not always) conducted in an analogue 

environment. Based on best practices, during training, the trainee should receive 
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instructions and information regarding the target behavior, watch the target behavior 

being modeled, practice performing in the target behavior, and receive feedback during 

practice until a predetermined mastery criterion is reached. Following training, the trainee 

is expected to perform the target behavior independently; differently from coaching, 

where the trainee may need to continue receiving real time instructions if he or she is to 

perform the target behavior in the future. As opposed to training, the primary dependent 

variable of research studies that employ coaching strategies involves measuring the 

change in behavior of the individual who is receiving services from the trainee, as 

opposed to measuring the trainee’s level of skill acquisition. 

In the field of behavior analysis, relatively few studies have focused on adopting 

technology to evaluate staff training. However, the few studies that adopted it 

successfully demonstrated that telemedicine can be used to train staff and parents. For 

example, telemedicine was used to train participants to conduct descriptive and analogue 

experimental analyses (Wacker et al., 2013b; Machalicek et al., 2010; Frieder, Peterson, 

Woodward, Crane, & Garner, 2009), to implement Functional Communication Training 

(FCT; Carr & Durand, 1985) to reduce pediatric challenging behaviors (Gibson, 

Pennington, Stenhoff, & Hopper, 2010), to implement reciprocal imitation training (RIT; 

Wainer & Ingersoll, 2013), to conduct preference assessments (Machalicek et al., 2009b), 

to implement the Early Start Denver Model (ESDM; Vismara, Young, Stahmer, Griffith, 

and Rogers, 2009; Vismara, Young, & Rogers, 2012; Vismara, McCormick, Young, 

Nadhan, & Monlux, 2013), and to implement discrete trial teaching (Hay-Hansson & 

Eldevik, 2013).  
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 Wacker and colleagues (2013b) trained parents to conduct functional analyses 

(FA) via telemedicine. Training included the availability of a manual with the procedural 

descriptions that parents could read throughout the project, and training sessions included 

the description of target behavior, modeling of target behavior, delivering prompts, 

providing corrective feedback, providing praise contingent on accurate responding, 

reviewing data from previous session, answering parent’s questions, and explaining the 

objectives for the next session. Treatment integrity was recorded in 24% of the sessions, 

and the average of procedural integrity of correct responses for all participants was 96%. 

Such results suggest the staff training conducted was effective in training parents to 

conduct functional analyses. Unfortunately, the authors did not report whether parents 

were required to meet a mastery criterion during training, and acceptability of receiving 

training through telemedicine was not collected. 

Machalicek and colleagues (2010) assessed the effects of immediate performance 

feedback provided via videoconferencing on the acquisition and maintenance of FA 

procedures in teachers. The authors measured the effects of error identification, error 

correction, and praise to accurately complete the steps of FA using a multiple baseline 

across participants design with embedded multi-element designs. Results suggest that 

there was an increase in responding over baseline during the intervention, and that 

teachers reported being satisfied with training. Unfortunately, relatively high levels of 

responding were already present during some baseline sessions, suggesting that the effect 

of the intervention may be due to negative reinforcement, or that the intervention might 

not have been needed. Moreover, a decrease in correct implementation of the procedures 
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decreased during maintenance was observed in at least one FA condition for all 

participants.  

Gibson and colleagues (2010) delivered consultation support via 

videoconferencing to teachers on how to apply FCT to decrease elopement in children. 

Treatment procedures were emailed to staff prior to training, and training was conducted 

through videoconferencing. Training procedures included modeling, role-play, and 

immediate delivery of feedback (i.e., descriptive verbal praise for correct responses and 

corrective feedback for incorrect responses). The dependent variables were teacher's 

satisfaction and reduction of problem behavior. Results suggested that consultation was 

satisfactory, and that FCT was effective in reducing elopement. Treatment procedures 

were implemented with 100% of integrity during baseline and 90% (range, 79-100%) 

during treatment. 

Wainer and Ingersoll (2013) trained six undergraduate students three and parents 

of children with ASD to use reciprocal imitation training (RIT) to teach children with 

ASD. Training was online and consisted of a training manual, a PowerPoint presentation 

with audio lecture, video examples, quizzes, and interactive learning tasks. Results 

suggest that four out of six undergraduate students and two out of three parents reached 

the mastery criterion of 80% of treatment fidelity. The two undergraduate students and 

one parent who failed to reach mastery criterion received additional coaching and were 

able to reach the mastery criterion. Results also suggest that participants found this type 

of delivery model acceptable. However, the current study has two main limitations, (1) 

learning tasks were not described, making it difficult to replicate the study, and (2) 

baseline did not allow the researchers to observe whether participants were able to 
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engage on the tasks prior to training. During baseline, the participants were only asked to 

“play with the child in the same way they usually would,” as opposed to being asked to 

show the steps needed to use RIT.  

Machalicek and colleagues (2009b) coached three graduate students to conduct a 

paired-choice preference assessment with children with developmental disabilities via 

videoconferencing. A task analysis was provided, and participants were asked to practice 

prior to videoconferencing. During the session, teachers were instructed to implement a 

paired-choice preference assessment in a school. Feedback was provided to the 

participants throughout the videoconferencing sessions. The dependent variables 

consisted of the choices made during the preference assessment, independent completion 

of the task during intervention, and treatment integrity. No experimental design was 

reported to evaluate training. Results suggested that preferred items were selected and 

worked as reinforcers and that procedures were implemented with high levels of 

integrity. 

Vismara, McCormick, Young, Nadhan, & Monlux (2013) trained eight parents of 

children with ASD to conduct the ESDM in their own homes using a laptop and web-

camera, while two trainers were in a remote office using an office computer and a web-

camera. During training, verbal instruction, role-play, and feedback were used. A website 

with training modules containing the rationale of the importance of the skills, videos of 

correct and incorrect ways of performing the target skills, and resources (i.e., self-

monitoring, video, audio and text sharing, links related to autism resources, and a 

message board that parents could communicate with other parents) for the parents were 

available throughout the study. Overall results suggested that participants’ skills 
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increased from baseline (M = 2.93, SD = 0.60) to the training phase (M = 3.68, SD = 

0.51), with six out of eight parents meeting mastery criterion in two consecutive sessions. 

Also, participants reported high satisfaction towards the program. However, during the 

follow up phase of the study, data suggested that seven out of eight participants reached 

mastery criterion, at least once. Unfortunately, (1) the experimental design used was not 

very stringent, in which authors adopted a series of non-staggered AB designs, (2) 

baseline consisted of participants showing the trainers how they normally act during 

common household activities, as opposed to asking how to perform the skills that were 

going to be taught, and (3) even though therapists were trained prior to sessions, 

treatment integrity regarding the trainers’ delivery of training during the sessions was not 

reported.  

In-Vivo versus Telemedicine Training 

The studies previously described suggest that telemedicine can be used to 

effectively train participants in behavior analytic operations. However, most studies did 

not compare the efficacy, acceptability or efficiency of conducting training via 

telemedicine to in-vivo training. Without this comparison one cannot assume that training 

via telemedicine is as efficacious, as acceptable, or as efficient as the in-vivo gold 

standard training procedures. To my knowledge, there are only two behavioral studies 

that compared training in-vivo to training via telemedicine specific to ASD. Between the 

two studies, only one assessed acceptability of the training, and none assessed efficacy 

between the two modalities (i.e., in-vivo versus telemedicine).  

In the first study, Vismara, Young, Stahmer, Griffith, and Rogers (2009) used a 

quasi-experimental design to evaluate the effects of training service providers to 
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implement the ESDM, an evidence-based intervention for infants and toddlers with ASD 

(Rogers & Dawson, 2010). Ten therapists participated in the study and were divided in 

two groups where five participants received in-vivo training and the remaining five 

participants received training via videoconferencing. Training included (1) self-

instruction (i.e., a DVD with print and videos were delivered to participants), (2) a 10 h 

didactic training seminar on the procedures of the intervention with videotaped examples 

followed by role play, and (3) a 2 h team supervision where researcher and participants 

discussed participants’ performances and feedback was delivered. Results suggested that 

there were no significant differences between groups, but both groups showed significant 

main effect for the training phase (F(3, 24) = 8.85, p < .001). Moreover, participants in both 

groups reported being satisfied with the training (F(2, 14.80) = 16.17, p  < .001), with no 

differences between groups. Unfortunately, only 50% of the participants reached the 

mastery criterion of 85% treatment integrity. Due to the low scores of treatment integrity, 

the authors lowered the mastery criterion to 80%, and the results showed that 90% of the 

participants’ performance reached the new criterion. Low scores could be due to the lack 

of immediate reinforcement or immediate corrective feedback, considering that integrity 

of implementation of ESDM was evaluated via videotape provided from the participants 

to the researchers and feedback was provided with a delay in time.  

The second study was recently published. In fact, to my knowledge, Hay-Hansson 

and Eldevik (2013) published the first and only study to use telemedicine to train staff to 

implement DDT and to compare in-vivo to telemedicine training. The authors used a 

group design to evaluate the effectiveness of using behavioral skills training (i.e., 

instructions, modeling, praise, and corrective feedback) to train fourteen school personnel 
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to implement discrete trial training in-vivo and via telemedicine. The experimenters 

trained the participants in three 15-minutes training sessions to deliver matching, 

receptive, and expressive labeling. The results suggest that there were no significant 

differences between groups; however, there were significant improvement for both 

groups. Additionally, skills learned maintained at a 2-month follow-up and responding 

generalized across tasks and participants.  

The study conducted by Hay-Hansson and Eldevik’s was well done and the 

results are very encouraging; however, the study has some limitations that warrant 

attention. First, the authors did not train the participants to implement more advanced 

procedures that are commonly used in conjunction to DTT (e.g., preference assessment 

and prompting procedures). Preference assessments are used to assess potential 

reinforcers to be used during teaching, and prompting procedures are used to transfer 

stimulus control from response prompts to the natural environment (Cooper, Heron, & 

Heward, 2007). Knowing how to apply such procedures will increase the likelihood that 

teaching will be more effective. Second, the study failed to include a competency-based 

component (i.e., lack of a mastery criterion), which was likely due to using of a group 

design and having to keep the amount of training sessions consistent. This way, all 

participants participated in three 15-minute training sessions, rather than being required 

to reach a mastery criterion before completing training. Even though it is exciting that 

results suggest that participants can be efficaciously trained to conduct DTT in such little 

time, it is possible that many participants did not reach fluency. Third, the authors failed 

to collect treatment integrity data, not allowing the readers to know whether the 

procedures were implemented as described and whether the change in participants’ 
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behavior was due to the independent variable. Finally, the study did not assess whether 

the participants found the training acceptable. Even though results suggest that training 

for both groups was efficacious, training for both groups might not be equally acceptable 

by the participants who received training via the two different training modalities.  

Advantages of Telemedicine 

Adopting telemedicine to train teachers has many advantages, including the (1) 

widely available technology and flexibility with regards to where the trainer is 

geographically, (2) possible increase of social validity by providing training in the 

participant’s natural environment, (3) and cost-effectiveness.  

Availability and flexibility of technology 

Technology is becoming more accessible and more popular among the 

population. For instance, over 70% of the population in the United States has a computer 

and access to the Internet in their homes (U.S. Census Bureau, 2011). Nowadays, a laptop 

computer can cost less than $300, so it is not surprising that among the 70% individuals 

who own a computer and have access to the Internet; over 80% of them use a laptop on a 

daily basis (U.S. Census Bureau, 2011). Therefore, not only technology is accessible, but 

its use allows for flexibility as well, considering that a laptop can be easily moved across 

multiple locations allowing staff training through telemedicine to occur anywhere. Such 

accessibility and flexibility increases the opportunity for telemedicine to be adopted 

across the country, and for staff training to be conducted in remote areas.  
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Social Validity  

Such accessibility and flexibility in the use telemedicine may have an impact on 

the social validity of the training. For instance, at the same time that staff training can 

take place in an analogue environment, it can also take place in the natural environment 

(e.g., classroom), considering that a computer can be stationed in a classroom or 

anywhere else. Providing training in the natural environment possibly increases the social 

validity of the training (Barretto et al., 2006). Perhaps the increase of social validity 

among its other advantages may lead more researchers to pose research questions related 

to ways of improving staff training through telemedicine. 

Cost-Effectiveness  

The delivery of behavioral services in-vivo can be costly, and telemedicine can be 

a great solution for decreasing its cost drastically. Unfortunately, no studies have 

conducted an efficiency analysis, where the amount of trials to mastery, session to 

mastery, or duration of training between in-vivo and telemedicine training was assessed. 

However, there are a few studies in the behavioral literature reported a comparison of 

cost of in-vivo versus telemedicine. For example, Wacker and colleagues (2013b) trained 

parents to conduct functional analyses with their own children in the state of Iowa. 

Including travel cost and clinician’s time, the authors calculated that the FAs via 

telemedicine cost $57.95 per week for each participant, while the cost of the FA 

conducted in-home would have been $335.09. Such numbers are striking, considering 

that the use of telemedicine cost almost six times less than if the assessment was 

conducted in-vivo. In a different study by Wacker and colleagues (2013a), parents were 

coached through telemedicine to conduct functional analyses and to implement functional 
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communication training. When factoring in transportation and clinician’s time, the 

authors calculated that each in-home visit would have cost $291 for each visit, totaling 

$55,872.00 for the assessment and treatment delivered in 192 weeks. Contrarily, each 

telemedicine visit cost approximately $60.00, resulting in the total of $11,500.00 for the 

192 weeks of assessment and treatment of problem behavior, five times less than when 

compared to the in-vivo sessions.  

Although cost-analysis data in the behavioral literature is warranted, the 

difference in cost of in-vivo training/coaching to training/coaching through telemedicine 

reported by the two studies is drastic favoring the use of telemedicine. The cost of 

training staff can quickly increase when considering the high staff turnover frequently 

experienced by direct service providers. Therefore, telemedicine can be a great solution 

to decrease monetary and time costs related to staff training.  

As previously discussed, the schools in the United States face constant shortage of 

special education teachers. The advantages described in the use of telemedicine are likely 

to decrease barriers and to facilitate staff training in the behavioral sciences. In addition, 

it might be a great manner for addressing the staff shortage issue, and consequently 

increasing the amount of individuals with DD receiving effective instruction and 

appropriate services.   

Challenges in the Use of Telemedicine 

Even though there are many advantages to using telemedicine, disadvantages are 

also observed. Limitations reported are mainly related to technical issues in the use of the 

equipment adopted and technical difficulties, such as the Internet speed that can affect the 

quality of video and sound. However, it is important to keep in mind that different studies 
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adopted different technologies, and different technologies have different benefits as well 

as challenges.  

For example, Barretto and colleagues (2006) adopted a very sophisticated 

telemedicine technology and reported limitations in the use of the equipment (i.e., ICN). 

They reported that (1) it can be costly to use a telemedicine studio and 

telecommunication network, (2) it is not easy to move equipment from different 

locations, depending on the equipment used, (3) consultants could only communicate 

with remote sites from the permanent host studio, and (4) trained technical personnel 

were needed for such technology to work effectively. The technology system adopted by 

Barretto and colleagues cost $2.3 million; however, studies are adopting much more cost-

effective and less complex technology lately. For instance, it is becoming very popular to 

use laptop computers with Internet connection and web cameras in telemedicine studies 

(e.g., Machalicek et al., 2009a; Machalicek et al., 2009b). Such technology is not only 

cheaper but it is easier to transport from different locations, does not limit consultants in 

providing services from specific locations, and it may not require as much technical 

assistance. 

Frieder and colleagues (2009) adopted a less sophisticated technology. They used 

a DVR system, and the main limitation reported was related to the Internet connection. 

Services were provided to a school district that only had DSL Internet connection that, 

unfortunately, does not have sufficient upload and download speeds to provide for high 

quality video and audio. The slow Internet connection did not allow the researchers to 

have a clear view of the classroom where sessions were conducted, and impaired the 

researchers’ ability to observe more subtle behaviors. In fact, the authors discussed the 
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importance of high-speed connection in using telemedicine, and that it is worth to invest 

in better technology, such as a high quality webcam. The authors discussed that a camera 

that would give them the ability and flexibility to pan and zoom could have been helpful 

on different occasions. 

Conclusion 

 Technological advancements can eliminate some of the barriers in accessing 

training from content experts for teachers living in remote areas. Even though the 

advance in technology provides a great mean for dissemination, few behavioral 

researchers are studying staff training strategies (Reid, O’Kane, & Macurik, 2011). In 

fact, even fewer studies are evaluating the effectiveness, cost-effectiveness, and 

acceptability of telemedicine training when comparing to in-vivo training, and no studies 

have conducted an efficiency analysis comparison between both training modalities. 

Actually, only two behavioral studies compared in-vivo to training via telemedicine. To 

our knowledge, only one study conducted a direct comparison of in-vivo and 

telemedicine staff training to implement discrete-trial training, the most common strategy 

used to teach children with ASD (Hay-Hansson & Eldevik, 2013). Even though Hay-

Hansson and Eldevik found training via videoconference to be effective in training DTT, 

additional research is needed in (1) increasing the rigor of documenting internal validity 

of the training outcomes resulting from manipulation of the independent variable for 

individual participants, which can be done by adopting a single-subject design 

methodology to evaluate the effects of BST to train participants in empirically supported 

strategies in-vivo and via telemedicine, (2) training additional skills involved when 

conducting discrete-trial training, such as a preference assessment and a prompting 
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procedure, (3) assessing acceptability, (4) assessing efficiency, and (5) evaluating skills 

used in DTT independently from one another.  

Purpose of the Study 

 The purpose of the current study was to use a combination of multiple baseline 

probe design across skills combined with an alternating treatments design to assess the 

effectiveness of using behavioral skills training to train pre-service teachers to implement 

four target skills that are empirically supported and commonly used in early intervention 

programs: (1) multiple stimulus without replacement preference assessment (MSWO), (2) 

setting up the instructional context, (3) antecedent instructional strategies, and (4) the 

consequences for accurate and inaccurate student responses strategy. That is, the 

purposes of the current study were to (1) evaluate the efficacy and efficiency of staff 

training via telemedicine and in-vivo training, and (2) evaluate whether skills acquired 

maintained over time after training was completed, (3) assess whether skills would 

generalize to more complex task and across teaching tasks, and (4) assess whether 

participants found the training procedures acceptable.  
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CHAPTER III 

METHOD 

Participants  

Participants were eight undergraduate students recruited at a university in West 

Texas. Participants selected were asked to fill out a background form (see Appendix A) 

that gathered information on their age, gender, major, previous courses they have taken in 

Psychology and Special Education, and previous experiences with teaching or interacting 

with individuals with developmental disabilities.  

All participants were required to be naïve to EIBI programs; therefore, 

participants who scored 80% or above accuracy during baseline observations for any of 

the four target skills to be instructed were excluded from the study. One participant 

scored above 80% on baseline and was excluded from the study. Therefore, seven 

participants (71% female and 29% male, mean age in years was 23, range 20 to 28; see 

tables 1 and 2 for participants’ information and participant’s background information) 

met the inclusion criterion and participated in the study.  

Texas Tech University’s (TTU) Graduate School awarded a dissertation grant for 

this study, and monetary reimbursement was provided contingent on completion of each 

of the three phases of the study (i.e., baseline, training/mastery probe, and 

maintenance/generalization). Each participant received up to $70 for completing all 

phases of the study. Each participant received $20 upon completion of the baseline phase, 

$20 upon completion of the training phase/mastery probe, $20 upon completion of the 

maintenance/generalization sessions, and $10 bonus for completing all phases of the 

study. TTU’s operating procedures for payment were followed.  
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Setting and Materials 

All sessions for all phases of the study were conducted in the same room. The in-

vivo room measured 2.8 by 4.7m and contained two tables, four chairs, one Apple 

MacBook Pro 13” laptop computer with a webcam and built-in microphone (only used in 

the telemedicine sessions), a timer, one video camera and the materials needed for the 

session. The telemedicine room was in the same building of the in-vivo room and 

contained one table, three chairs, a Toshiba 13” laptop computer with a webcam and 

built-in microphone, a timer, a video camera, and the materials needed for that session. 

Materials present were based on the skill targeted for acquisition during each training 

session. Materials for each skill were the same across baseline, training/mastery probe 

and maintenance for both in-vivo and telemedicine sessions. For the generalization phase, 

novel materials were added. 

 Instructional Context Materials: magnetic letters of the ABCs, a bucket with 

three pictures of different animals (i.e., cat, bird, and dog) and one picture of a matching 

animal (i.e., cat) of the same size, a bucket with five different toys of similar sizes (i.e., 

bracelet, cell phone, key, squishy ray, and an octopus), blank sheets of paper, and 

crayons.  

Antecedent Instructional Strategies Materials: one plastic cup and one plastic 

spoon.  

MSWO Materials: five different toys of similar sizes (i.e., bracelet, cell phone, 

key, squishy ray, and an octopus).  
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Consequences for Accurate and Inaccurate Student Responses: one bucket with 

three pictures of different animals (i.e., cat, bird, and dog) and one picture of a matching 

animal (i.e., cat) of the same size, a bucket with five different toys of similar sizes (i.e., 

bracelet, cell phone, key, squishy ray, and an octopus).  

Generalization Materials: magnetic letters of the ABCs, two buckets, five 

different toys of similar sizes (i.e., bracelet, cell phone, key, squishy ray, and an octopus), 

blank pieces of paper, crayons, one blue scissor, one red scissor, two pictures of the 

number one, one picture of the number two, two plastic spoons, one plastic fork, one 

plastic cup, one pen, one mechanical pencil, a small book, two pictures of a red square, 

and one picture of a blue square. 

Sessions were delivered in two modalities: in-vivo or via telemedicine. The 

procedures were exactly the same for both in-vivo and telemedicine sessions. The only 

difference between the two modalities was that the experimenter was present in the same 

room standing up next to the participant at all times in the in-vivo sessions, and the 

experimenter was in a different room in the same building in front of the computer for all 

sessions conducted via telemedicine. Microsoft Lync was the software used to deliver all 

training sessions via telemedicine, and the technical equipment was tested at least ten 

minutes prior to each session. Microsoft Lync was selected to deliver telemedicine 

training based on the recommendation from Texas Tech Health Sciences Center TexLa 

Telehealth Resource Center (www.texlatrc.org/people.aspx). TexLa Telehealth Resource 

Center is a federally funded program to provide technical assistance and consultation for 

the advancement of telemedicine services in Texas and Louisiana. Additionally, the 

Information Technology Department at TTU was also contacted, and they indicated that 
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the audio and video data are sufficiently encrypted when using Microsoft Lync. 

Moreover, the IT Department informed that TTU security policies exceeds the standards 

mandated by state and federal law. Microsoft Lync allows two computers to connect to 

each other and have a videoconference session with audio and video, as well as video and 

audio recording of the sessions. The computers were not used during the in-vivo sessions. 

All sessions were videotaped for later scoring of the independent and dependent variables 

and interobserver agreement via a video camera and through Microsoft Lync. The video 

titles were de-identified and saved on an external hard drive. Only the experimenters and 

research assistants had access to the videos.  

Target Skills and Skills Assignment 

All participants were trained to implement four different target skills necessary 

for the implementation of discrete trial training (DTT). The four target skills were (1) 

setting up the instructional context (instructional context; Fazzio et al., 2007; Babel et al., 

2008), (2) multiple stimulus without replacement (MSWO; DeLeon & Iwata, 1996; 

Lerman, Vorndran, Addison, & Kuhn, 2004; Lerman, Tetreault, Hovanetz, Strobel, & 

Garro, 2008), (3) antecedent instructional strategies (antecedents; Fazzio et al., 2007; 

Babel et al., 2008), and (4) consequences for accurate and inaccurate student responses 

(consequences; Lerman et al., 2004), which are the skills required to implement discrete 

trial training (DTT) (see Table 3 for the task analysis of the target skills). Portions of the 

task analyses and operational definitions for the steps in the Antecedents and 

Instructional Context target skills were adapted from the DTTEF (Fazzio et al., 2007; 

Babel et al., 2008). Due to the similarity in the complexity of the task analyses of the 

target skills (i.e., number of steps per target skill and amount of response variations), it 
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was predetermined that (1) instructional context and antecedents target skills and (2) 

MSWO and consequences target skills would be directly compared and counterbalanced, 

where one skill per comparison received in-vivo and the other skill received telemedicine 

training across participants. Therefore, training for two of the four target skills were 

delivered in-vivo, while training for the remaining two target skills were delivered via 

telemedicine. Prior to the beginning of the study, the skills to be trained either in-vivo or 

via telemedicine were randomly selected per pair of skills (i.e., it was randomly selected 

whether instructional context or antecedent skills would be instructed via telemedicine or 

in-vivo, and the same was true for MSWO and consequences). These same skills taught 

via a specific modality (in-vivo versus telemedicine) were equally assigned to half of the 

participants (see Appendix B for a list of each skill taught by in-vivo or telemedicine for 

each participant). The skills assigned to the first recruited participant were randomly 

selected, while the skills assigned to the remaining participants were counterbalanced. 

The remaining participants received training for the same skills but via the opposite 

training modality. For example, the first participant recruited was randomly selected to 

receive in-vivo training for MSWO and antecedents, and training via telemedicine for 

instructional context and consequences. Then, the second participant was assigned to 

receive training via telemedicine for MSWO and antecedents, and in-vivo training for 

instructional context and consequences. Thus, the third recruited participant was 

randomly assigned to the target skills pairing and modalities, and the fourth recruited 

participant was assigned to receive training for the skills of opposite modalities from the 

third participant, and so forth. Training for two target skills via different modalities were 

evaluated at a time. For example, two target skills were evaluated first (e.g., telemedicine 
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training for MSWO and in-vivo training for consequences), and the remaining two target 

skills (e.g., telemedicine training for antecedent and in-vivo training for instructional 

context) were be evaluated after an intervention effect was demonstrated for the first two 

skills. This way, training for one target skill was delivered via telemedicine and training 

for the other target skill was delivered in-vivo.  

Participants were trained to use the target skills to teach a mock student to match-

to-sample during consequences, and a motor imitation task during antecedents. Two 

different tasks were chosen to avoid possible confounds in the training of the two skills.  

Experimental Design 

Each participant served as his or her own control, and experimental control was 

evaluated using a combination of multiple baseline probe design across skills 

combined with an alternating treatments design within each dyad of skills compared in 

the first and second panels of each participant’s graph.  

In the current study, although four target skills were taught, two target skills were 

always compared to each other across all participants (see Figures 1–11 for graphs). The 

primary analysis was conducted via visual inspection of the graphs. Data were graphed 

immediately after every session. Decisions regarding changes in phases (i.e., from 

baseline to training) were based on examining the trend (i.e., direction and slope of the 

data paths) and stability of the data paths, as well as the magnitude of change from 

baseline to training.  
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Dependent Variables 

The primary dependent variable was the percentage of steps per target skill 

performed accurately and independently during baseline, training, maintenance, and 

generalization. Percentage of correct steps was calculated by dividing the total number of 

correct steps by the total number of correct and incorrect steps, and then multiplying the 

result by 100. Secondary dependent variables were: (1) mean number of training sessions, 

(2) mean duration of training sessions, (3) mean number of training trials, (4) mean 

number of prompted trials, and (5) percent of trials with commission errors. 

Commission errors were defined based on the definition provided by Suess and 

colleagues (2014). Commission errors were defined as implementing steps on task 

analysis incorrectly (e.g., delivering an incorrect prompt), including implementing steps 

out of sequence, presenting nonspecific instructions (e.g., providing instruction in 

question format instead of in statement format), or implementing any step that was not 

described in the task analysis. 

Treatment Integrity 

A checklist with the steps for each skill was used for independent observers to 

collect data (1) on the performance of the experimenter during training sessions, and (2) 

on the mock student’s behavior, across all phases of the study per skill and per training 

modality (i.e., telemedicine and in-vivo).  

Experimenter Integrity 

Treatment integrity was collected in at least 28% of the training sessions per 

target skill modality, and it was calculated as the percentage of correct steps completed 
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by the experimenter, and percentage of correct scripted behaviors exhibited by the mock 

student. Treatment integrity for the experimenter was measured during the training 

sessions by using a checklist where the observer recorded whether a (1) rationale was 

delivered, (2) modeling and rehearsal opportunities were provided, (3) corrective 

feedback was delivered, (4) praise was provided, and (5) questions were answered to the 

best of the experimenter’s ability (i.e., if the participant asked questions that could 

compromise and interfere with the performance of another skill, the experimenter told the 

participant that the answer had to wait until the completion of the study).  

The experimenter followed a checklist of the training steps during all training 

sessions to ensure that all steps were followed. Additionally, a second independent 

observer collected treatment integrity for the experimenter for instructional context via 

telemedicine was collected in 33.33% of the sessions and was 88.89% (range, 80% to 

100%); while for in-vivo treatment integrity was 100% in the 40% of the sessions that 

were scored. In antecedents training via telemedicine, 28.57% of the sessions were 

scored and treatment integrity was 100% for sessions conducted via telemedicine and 

94.74% (range, 80% to 100%) for in-vivo sessions. For MSWO, treatment integrity was 

100% for both telemedicine and in-vivo training, where 50% of the telemedicine sessions 

were scored and 33.33% of the in-vivo sessions were scored. Consequences had also the 

score of 100% for both telemedicine and in-vivo training, where 33.33% of the 

telemedicine sessions and 50% of the in-vivo sessions were scored.  

Besides the treatment integrity collected on the experimenter’s behavior, the 

second observer collected data on whether the participants completed three trials 

independently before completion of the training sessions. 33.33% of the sessions were 
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scored and participants completed at least three trials independently in 100% of the 

sessions scored. 

Mock Student Integrity 

During 100% of the sessions, treatment integrity was measured using a checklist 

where an observer recorded the behavior of the mock student across all phases of the 

study. One male PhD, two female doctoral students, and the first author who have 

multiple years of experiences in the field of applied behavior analysis served as mock 

students. Prior to the study, the first author modeled the behaviors described on the mock 

student script and responded to any questions. Then, a cheat sheet of the specific script 

was provided during the session for the mock student to follow. Three different scripts 

containing the same responses but in different orders were developed prior to the study 

for the MSWO and consequences target skills (see Appendices C and D for an example), 

while one script was developed for the antecedents and instructional context target skills 

(see Appendices E and F). Such scripts (for MSWO and Consequences) included 

occasions where the mock student was instructed to respond correctly, incorrectly, 

engage in inappropriate behavior, and fail to respond. This allowed the participant an 

opportunity to respond to a variety of possible student responses for such target skills. 

The scripts to be used were randomly selected and counterbalanced prior to the session. 

Only one script was made for the instructional context and antecedents, considering there 

was no variation of the mock student’s responses, or some of the steps did not require a 

response from the mock student.  

For all target skills, the mock student was instructed to comply with the 

participant at all times when the participant engaged in a step that was not included in the 
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task analysis. For example, during the step “develop rapport” under instructional context, 

the mock student was instructed to respond to the conversation started by the participant; 

and during the step “secure mock student’s attention” under the antecedent task analysis, 

the mock student was instructed to look away from the participant until the participant 

attempted to secure the mock student’s attention. During 100% of the sessions across all 

phases of the study, it was measured whether the mock student engaged in the correct 

responses documented in the scripts as a measure of procedural integrity of the mock 

student. Treatment integrity for the mock student’s behavior during baseline for: (1) 

instructional context sessions conducted via telemedicine and in-vivo was 100%, (2) 

antecedents was 100% via telemedicine and 98.15% (range, 83.33% to 100%) for in-

vivo, (3) MSWO sessions conducted via telemedicine and in-vivo was 100%, and (4) 

consequences was 94.79% (range, 83.33% to 100%) for sessions conducted via 

telemedicine and 100% during in-vivo sessions. Treatment integrity for mock student’s 

behavior during training was 100% across all target skills. Treatment integrity for mock 

student’s behavior during mastery probes for: (1) instructional context sessions 

conducted via telemedicine and in-vivo was 100%, (2) antecedents sessions conducted 

via telemedicine was 98.96% (range, 83.33% to 100%) and 100% for in-vivo sessions, 

(3) MSWO sessions conducted via telemedicine was 99.62% (range, 95.83% to 100%) 

and in-vivo sessions was 100%, and (4) consequences sessions via telemedicine and in-

vivo was 100%. Treatment integrity for mock student’s behavior during maintenance for: 

(1) instructional context sessions conducted via telemedicine and in-vivo was 100%, (2) 

antecedents sessions conducted via telemedicine was 100% and 94.44% (range, 83.33% 

to 100%) for in-vivo sessions, (3) MSWO sessions conducted via telemedicine was 
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99.17% (range, 95.83% to 100%) and in-vivo sessions was 100%, and (4) consequences 

sessions conducted via telemedicine and in-vivo was 100%. Treatment integrity for mock 

student’s behavior during generalization was 100% for instructional context, MSWO, and 

consequences; treatment integrity for antecedents was 99.42% (range, 94.74% to 100%). 

Interobserver Agreement (IOA) 

The experimenter collected primary data across all phases of the experiment. For 

at least 33% of the sessions, a second (independent) observer watched the videos and 

collected interobserver agreement data across all phases of the experiment per modality 

(i.e., telemedicine and in-vivo) for both participants’ and mock students’ behaviors. 

Percentage of interobserver agreement was calculated by dividing the total number of 

exact agreements by the total number of exact agreements plus disagreements, and then 

multiplying the result by 100. 

Baseline IOA 

IOA was scored in 33% of the instructional context sessions conducted via 

telemedicine, and the scores for the participants’ behavior was 95.56% (range, 93.33% to 

100%) and for the mock student’s performance was 100%; while 38.46% of the in-vivo 

sessions were scored with IOA of 92% (range, 80% to 100%) for participants’ 

performance and 100% for the mock student’s behavior. For antecedents, 33.33% of the 

telemedicine sessions were scored and IOA for participants’ behavior was 88.33% 

(range, 73.33% to 100%) and 100% for mock student’s behavior; while 33.33% of in-

vivo sessions were scored with IOA of 93.33% (range, 80% to 100%) for participant’s 

behavior and 94.44% (range, 83.33% to 100%) for mock’s student’s performance. For 

MSWO, 33.33% of the telemedicine sessions were scored, and IOA for participants’ 
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behavior was 95.51% (range, 93.59% to 97.44%) and 98.96% (range, 95.83% to 100%) 

for mock student’s behavior; while 37.5% of in-vivo sessions were scored with IOA of 

93.59% (range, 89.74% to 97.46%) for participant’s behavior and 98.61% (range, 

95.83% to 100%) for mock’s student’s performance. Finally, for consequences, 37.5% of 

the telemedicine sessions were scored, and IOA for participants’ behavior was 84.62% 

(range, 76.92% to 92.31%) and 95.83% (range, 87.5% to 100%) for mock student’s 

behavior; while 38.46% of in-vivo sessions were scored with IOA of 86.15% (range, 

61.54% to 100%) for participant’s behavior and 100% for mock’s student’s performance.  

Mastery Probe IOA 

IOA was scored in 40% of the instructional context sessions conducted via 

telemedicine, and the scores for both participants’ and mock student’s behavior was 

100%; while 38.46% of the in-vivo sessions were scored with an IOA of 98.67% (range, 

93.33% to 100%) for participants’ performance and 100% for mock student’s behavior. 

For antecedents, 37.5% of the telemedicine sessions were scored, and IOA for the 

participants’ behavior was 93.33% (range, 73.33% to 100%) and 100% for the mock 

student’s behavior; while 36.36% of the in-vivo sessions were scored with an IOA of 

100% for both participant’s and mock student’s performance. For MSWO, 45.45% of the 

telemedicine sessions were scored, and IOA for the participants’ behavior was 96.41% 

(range, 93.59% to 97.44%) and 100% for the mock student’s behavior; while 33.33% of 

the in-vivo sessions were scored with an IOA of 97.86% (range, 96.15% to 98.72%) for 

the participant’s behavior and 98.61% (range, 95.83% to 100%) for the mock’s student’s 

performance. Finally, for consequences, 41.67% of the telemedicine sessions were 

scored, and IOA for the participants’ behavior was 93.85% (range, 76.92% to 100%) and 
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100% for the mock student’s behavior; while 38.46% of the in-vivo sessions were scored 

with an IOA of 98.46% (range, 92.31% to 100%) for participant’s behavior and 100% 

for the mock’s student’s performance.  

Maintenance IOA 

IOA was scored for 66.67% of the instructional context sessions conducted via 

telemedicine, and the score for participants’ behavior was 96.67% (range, 93.33% to 

100%) and the mock student’s behavior was 100%; while 60% of in-vivo sessions were 

scored with IOA of 100% for both participant’s and mock student’s behavior. For 

antecedents, 60% of the telemedicine sessions were scored, and IOA for both 

participants’ and mock student’s behavior was 100%; while 66.67% of the in-vivo 

sessions were scored with an IOA of 100% for both participant’s and mock student’s 

performance. For MSWO, 60% of the telemedicine sessions were scored, and IOA for 

participants’ behavior was 92.72% (range, 87.18% to 97.40%) and 100% for mock 

student’s behavior; while 60% of the in-vivo sessions were scored with an IOA of 

98.29% (range, 97.44% to 98.72%) for participant’s behavior and 100% for mock’s 

student’s performance. Finally, for consequences, 66.67% of the telemedicine sessions 

were scored, and the IOA for participants’ behavior was 92.31% (range, 84.62% to 

100%) and 100% for mock student’s behavior; while 60% of the in-vivo sessions were 

scored with an IOA of 100% for both participant’s and mock student’s performance.  

Generalization IOA 

IOA was scored in 33.33% for each of the four target skills during the 

generalization phase. For instructional context sessions, the IOA score for participants’ 

and mock student’s behavior was 100%. For antecedents, IOA for participants’ behavior 
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was 96.59% (range, 93.33% to 100%), and 96.67% (range, 95% to 100%) for mock 

student’s performance. For MSWO, the IOA score for participants’ and mock student’s 

behavior was 100%. Finally, for consequences, IOA for participants’ behavior was 

97.26% (range, 96% to 100%) and 97.92% (range, 93.75% to 100%) for the mock 

student’s behavior;  

Phase One 

Procedures 

Baseline. Baseline probes were conducted to assess the participant’s responding prior to 

training. Each session for (1) instructional context, (2) antecedents, and (3) MSWO 

consisted of three trials to complete the skill.  Each session for consequences consisted of 

five trials (see Appendix E for an example). Each session included multiple trials in order 

to increase the likelihood that the participant’s performance was not due to idiosyncrasy 

or to practice effect. The length and number of trials per session for each skill were 

chosen based on the complexity of the task list for that skill. For instructional context and 

antecedents, sessions consisted of three brief trials, in which there was no variation in the 

mock student’s behavior or the responses required by the participant. This was 

considered sufficient because of the simpler nature of these two skills. For MSWO, 

sessions also consisted of three trials. However, due to the greater complexity of the skill, 

each of these longer trials involved multiple variations in the mock student’s behavior 

that required differential responding from the participant. For consequences, each session 

consisted of five brief trials that allowed the participant an opportunity to respond to five 

different possible scenarios of mock student behavior. This helped ensure that the 

participants had demonstrated everything they knew about the target skills. 
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A trial was defined as any time the experimenter presented an instruction for the 

participant to respond, independent of whether the previous trial was prompted, incorrect, 

or if there was not a response. Baseline sessions for instructional context via telemedicine 

lasted on average of 4.33 min (range, 2.05 to 8.95 min); and 4.72 min (range, 1.62 to 

11.82 min) for in-vivo. Baseline sessions for antecedents via telemedicine lasted on 

average 3.73 min (range, 2.25 to 6.47 min); and 4.05 min (range, 2.48 to 6.02 min) in in-

vivo. Baseline sessions for MSWO via telemedicine lasted on average 4.63 min (range, 

2.87 to 6.68); and 3.18 min (range, 2.47 to 4.1 min) in in-vivo. Baseline sessions for 

consequences via telemedicine lasted on average 6.03 min (range, 4.52 to 7.77 min); and 

6.77 min (range, 4.18 to 12.02 min) in in-vivo.  

Baseline sessions were conducted in the same room as training, mastery probe, 

maintenance, and generalization sessions. However, sessions for skills taught through 

telemedicine were conducted with the experimenter communicating to the participant 

from another room in the same building, via Microsoft Lync. In the beginning of the 

session, the participant was introduced to the mock student and asked to do the target 

skill the best he or she could. Specifically, the experimenter introduced the mock student 

and explained that the mock student would pretend to be a young child with ASD. Then, 

the experimenter briefly explained the purpose of the target skill. In the case of 

antecedents and consequences, the experimenter also asked the participant to try to use 

one of the target skills to teach a specific behavior, and provided a brief explanation of 

what that behavior means (i.e., “match-to-sample means to match a picture to another 

identical picture,” “motor imitation means to imitate a motor activity”). Finally, the 

experimenter provided the materials that the participant needed for that specific session, 
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and asked the participant to start when he/she was ready and to inform the experimenter 

when he/she was finished. If the participant asked any questions regarding the 

instructions, the experimenter repeated the instruction. If the participant asked any 

questions about the target skill, the experimenter told the participant that the answer 

could not be provided, and the participant was asked to do what he/she thinks he/she 

should do. The instructions were delivered before every trial for all skills, except that the 

mock student was only introduced to the participant before the first trial of each session 

(and not on the following trials within that session). If the participant stopped responding 

at any time, the experimenter asked whether he or she had shown everything he/she 

knows about the skill. If the participant indicated that he or she did not know what to do, 

the experimenter terminated the session. No prompts or reinforcement/praise were 

delivered for any responses.  

Phase Two 

Mastery Probe. Mastery probe sessions were conducted after the training sessions 

to evaluate whether the participants were learning to implement the skills accurately and 

independently. Mastery probe sessions for instructional context via telemedicine lasted 

on average 2.98 min (range, 2.46 to 4.27 min); and 2.85 min (range, 2.07 to 4.92 min) in 

in-vivo. Mastery probe sessions for antecedents via telemedicine lasted on average 2.42 

min (range, 1.97 to 3.28 min); and 2.18 min (range, 2.05 to 2.58 min) in in-vivo. Mastery 

probe sessions for MSWO via telemedicine lasted on average 10.88 min (range, 8.9 to 

12.8 min); and 10.93 min (range, 9.4 to 13.05 min) in in-vivo. Mastery probe sessions for 

consequences via telemedicine lasted on average 4.47 min (range, 3.48 to 6.12 min); and 

3.78 min (range, 3.5 to 4.27 min) in in-vivo.  
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The mastery probe sessions were conducted at least 12 hours following the prior 

training session to decrease the likelihood of simple carryover from the training session. 

Moreover, all mastery probe sessions were at least 12 hours apart from each other, except 

for Marcelo. Marcelo’s availability to participate in the study was restricted, so multiple 

mastery probe sessions were conducted on the same day but still at least 12 hours after 

the last training session. Instructions and materials for mastery probe sessions were 

identical to those used during baseline. No prompts or praise were delivered.  

Mastery criterion consisted of performing the target skill with at least 90% 

accuracy across three consecutive mastery probe sessions. When the mastery criterion 

was reached for a specific skill, training sessions and mastery probe sessions on that 

target skill were terminated. However, mastery probes continued for the second target 

skill (from the same panel) until either at least three more mastery probe sessions were 

completed, or until the second skill reached mastery criterion. In the case that a 

participant scored below 90% in a mastery probe session for a specific skill, another 

training session was conducted for that specific skill, except for Vera. Vera received 

training sessions for both antecedents and instructional context following the first 

mastery probe sessions due to procedural error. The participants were given 

approximately 3 minutes between the mastery probe and a subsequent training session, if 

needed (i.e., they did not reach the probe mastery criteria).  

Training and Booster Training. Each training session for each skill lasted the 

maximum of 30 minutes, or until the participant reached training mastery criterion (see 

Figure 2 for mean and range of training sessions’ duration). The mastery criterion for 

training was to implement each target skill independently with 100% accuracy in three 
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consecutive trials within the session. Training followed the protocol described by 

Parsons, Rollyson, and Reid (2012), and included five steps: (1) experimenter provided a 

rationale regarding the target skill to the participant; (2) experimenter demonstrated the 

target skill; (3) participant rehearsed the target skill with the mock student; (4) 

experimenter provided immediate descriptive vocal corrective feedback following the 

participant’s incorrect performance, while praise was delivered for correct performance; 

(5) steps 3 and 4 were repeated until the participant performed the target skill 

independently three times in a row with 100% accuracy, or until 30 minutes had elapsed. 

Because the mock student’s script included variations in responses, the participant was 

required to perform the steps related to each variation of responses by the mock student 

accurately and independently during three consecutive trials for the MSWO and 

Consequences target behaviors. 

 Booster training sessions were only conducted if the participants scored below 

90% on any target skill during the maintenance phase. Booster training sessions were 

identical to the training sessions. Following the booster training session, mastery probe 

sessions were conducted at least 12 hours after the booster training session to ensure that 

the participant mastered the skill(s). All mastery probe sessions following booster 

training were conducted on the same day until the data were on an increasing trend or 

stable levels of accuracy. 

Phase Three 

Maintenance. Maintenance sessions were identical to baseline and mastery probe 

sessions except they occurred following the training phase of the experiment. Sessions 

occurred at one week, two weeks, and one month following the last mastery probe 
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session depending on the availability of the participants. Maintenance sessions for 

instructional context via telemedicine lasted on average 3.45 min (range, 3.32 to 3.52 

min); and 2.42 min (range, 1.95 to 2.73 min) in in-vivo. Maintenance sessions for 

antecedents via telemedicine lasted on average 2.73 min (range, 2.63 to 2.8 min); and 

2.18 min (range, 2.08 to 2.27 min) in in-vivo. Maintenance sessions for MSWO via 

telemedicine lasted on average 11.32 min (range, 9.83 to 12.45 min); and 10.38 min 

(range, 9.07 to 12.47 min) in in-vivo. Maintenance sessions for consequences via 

telemedicine lasted on average 4.73 min (range, 4.57 to 4.85 min); and 3.83 min (range, 

3.57 to 4.07 min) in in-vivo.  

Sessions were conducted in the same room as the previous phases. At the 

beginning of the session, the participant received the same instructions as in baseline and 

mastery probe sessions. No prompts or praise were delivered. Generalization sessions 

were only conducted if the participants scored 90% or above in the maintenance sessions 

for each target skill. A booster training session for each specific skill was conducted 

when a participant scored below 90% during the maintenance phase.  

Generalization. Generalization sessions were conducted for three out of seven 

participants (see Figures 7, 8, and 10) following completion of the maintenance sessions 

to evaluate how the participants performed when asked to complete all previously trained 

target skills in combination. All sessions were conducted in-vivo. Generalization sessions 

lasted on average 10.22 min (range, 8.48 to 12.93 min).  

 At the beginning of the session, the participant was introduced to the mock 

student, was told that he/she learned how to perform four skills and that now he/she 

would have a chance to perform all of the skills combined in the specific order: (1) 
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setting up the instructional context, then (2) conducting an MSWO, and then (3) 

conducting the antecedents and consequences target skills for five match-to-sample tasks 

and five motor imitation tasks in the order shown on a table that was given to the 

participant. The materials needed for that session were delivered to the participant, and 

the participant was asked to start when he/she was ready and to inform the experimenter 

when he/she was finished. Three different tables were previously made, in which the 

order of the tasks were randomized for each table, and the table to be used for each 

generalization session was randomly chosen. 

The ten tasks were predetermined, and all tasks were novel to the participants, 

although some shared similarities with previous tasks (e.g., match-to-sample tasks with 

different pictures). The motor imitation tasks included imitating: (1) cutting a paper, (2) 

drinking out of a cup, (3) tapping pen on table, (4) opening a book, and (5) tapping side 

of cup with pen. The matching to sample tasks were matching: (1) pictures of the number 

one (with a number two as a distracter), (2) spoons (with a fork as a distracter), (3) green 

crayons (with purple crayon as distracter), (4) match red scissor to blue scissor (with a 

pencil as a distracter), and (5) match red squares (with a blue square as a distracter). If the 

participant asked any questions related to the instructions, the experimenter repeated the 

instructions. If the participant asked any questions regarding the target skill, the 

experimenter told the participant that the answer could not be provided, and the 

participant was asked to do what he/she thinks he/she should do. If the participant 

stopped responding at any time, the experimenter asked whether he/she had shown 

everything he/she knows about the skill. If the participant indicated that he/she did not 



Texas Tech University, Layla Abby, December 2014 

 

63 

 

know what to do, the experimenter terminated the session. No prompts or praise were 

delivered.  

Acceptability and Post-Completion Questionnaires. After training was terminated 

for all target skills, each participant received one post-completion questionnaire (see 

Appendix G) and two acceptability questionnaires regarding the training procedures: one 

questionnaire evaluated training delivered via telemedicine and the other questionnaire 

evaluated in-vivo training (see Appendix H and Appendix I). The questionnaire items 

were adapted from established acceptability measures in the staff training literature 

(Carter, 2010; Kaneen, 2012), and assessed the content of the training, the material 

presentation, and the participant’s overall impression of the training program. Someone 

unrelated to the study delivered the acceptability questionnaire to the participants, and 

completion of the questionnaires was anonymous. All participants completed the 

questionnaires except for Carol who could no longer participate in the study. 
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CHAPTER IV 

RESULTS 

Efficiency of Telemedicine and In-Vivo Training  

To allow a comparison between telemedicine and in-vivo training, data were 

averaged across all seven participants whom were assigned the same combination of 

skills that were trained via telemedicine or in-vivo. To analyze the efficiency of 

instruction to mastery criteria between the two training modalities, data during training 

sessions were collected on: (1) overall mean number of training sessions, (2) mean 

duration of sessions, (3) mean number of training trials, and (4) mean number of 

prompted trials.  

Mean Number of Training Sessions  

Figure 1 depicts the mean number of training sessions prior to the maintenance 

phase for each skill that was trained in-vivo and via telemedicine. Overall, the total 

number of training sessions was very similar across the two modalities of instruction for 

all skills trained to mastery criterion with an average of approximately two training 

sessions. Thus, both modalities of instruction resulted in very rapid acquisition of the four 

skills taught to the participants.  

Meeting the mastery criteria for the instructional context skill required slightly 

fewer training sessions during in-vivo training (M = 1.25, range 1 to 2) compared to 

telemedicine training sessions (M = 2, range 1 to 4). The number of training sessions was 

almost identical for antecedents during in-vivo (M = 2, range 1 to 3), and telemedicine 

training (M = 1.75, range 1 to 3). As for the other skills, MSWO in-vivo training (M = 
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1.33, range 1 to 2) was comparable to telemedicine (M = 1, all participants required one 

session) training sessions. Finally, participants who received in-vivo training for 

consequences received one more training session (M = 1, all participants required one 

session) than participants who received telemedicine training (M = 2, range 1 to 3).  

Although the mean number of sessions to mastery was not dramatically different for 

telemedicine and in-vivo, the difference for instructional context and consequences was 

the largest discrepancy among the four skills taught with a slight advantage to in-vivo 

training requiring fewer training sessions.  

Mean Duration of Training Sessions  

 Figure 2 represents the mean duration of training sessions that occurred prior to 

the maintenance phase for all of the participants whom were assigned the same 

combination of skills trained via the same modality. The mean duration of the training 

sessions was almost identical for all skills when comparing in-vivo and telemedicine 

modalities. Even though the difference was very small, the main difference in training 

session duration between training modalities was observed during the consequences and 

MSWO target skills. During consequences, telemedicine sessions (M = 18.73 min, range 

13 to 25.22 min) were on average over two minutes longer than the in-vivo training 

sessions (M = 16.68 min, range 13.87 to 19 min). For MSWO, telemedicine training 

sessions (M = 26.48 min, range 21.18 to 30 min) were, on average, approximately one 

minute longer than the in-vivo training sessions (M = 24.9 min, range 16.92 to 30 min).  

For the other two skills trained, the difference in the average duration of training sessions 

was less than one minute. For instance, instructional context in-vivo training sessions 

were almost identical (M = 6.77 min, range 5.23 to 11.13 min) to the telemedicine 
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training sessions (M = 7.46 min, range 4.33 to 10.1 min). For antecedents, both in-vivo 

(M = 5.58 min, range 3.42 to 8.4 min) and telemedicine training sessions (M = 6.07 min, 

range 4.42 to 8.43 min) lasted almost the same amount of time, on average.                                                     

Mean Training Trials 

 Figure 3 represents the mean number of training trials during the training sessions 

that occurred prior to the maintenance phase for all of the participants whom were 

assigned for the same combination of skills that were trained via the same modality. 

Overall, the in-vivo sessions contained slightly more training trials than the telemedicine 

sessions across all target skills. The largest difference was observed for the MSWO target 

skill, where in-vivo training sessions (M = 34.75, 18 to 51) required more trials than 

telemedicine training sessions (M = 30.25, range 15 to 52). The in-vivo and telemedicine 

sessions for the remaining target skills had a very similar number of trials. Instructional 

context training sessions conducted in-vivo (M = 4, range 3 to 8) presented, on average, 

slightly more training trials than telemedicine sessions (M = 3.33, range 3 to 4). For 

Antecedents, the number of in-vivo training trials (M = 4.5, range 3 to 8) was slightly 

more than during telemedicine training (M = 4.14, range 3 to 5). Finally, training sessions 

for consequences required almost the exact same mean number of trials for both in-vivo 

(M = 17.25, range 15 to 21) and telemedicine training sessions (M = 17.33, range 13 to 

22).  

Prompted Trials during Training Sessions 

 Figure 4 represents the mean number of trials that required prompting from the 

experimenter during the training sessions that occurred prior to maintenance sessions for 
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all of the participants whom were assigned for the same combination of skills that were 

trained via the same modality. Overall, the in-vivo sessions required slightly more 

experimenter prompting to evoke accurate responses than the telemedicine sessions 

across all target skills. Although small, the largest difference was observed for the MSWO 

target skill, where participants who received in-vivo training (M = 5.5, 1 to 9) received on 

average more than one prompt than participants who received telemedicine training (M = 

4.75, range 2 to 9). For the remaining skills, the difference in the average number of 

prompts received in in-vivo and telemedicine training was less than one prompt per 

session. In instructional context, prompts delivered in in-vivo (M = 0.6, range 0 to 3) 

sessions was slightly higher than during telemedicine sessions (M = 0.33, range 0 to 1). 

Similarly for consequences, prompts were more frequently delivered in in-vivo (M = 2, 

range 0 to 5) training sessions than in telemedicine (M = 1.67, range 0 to 3).  For 

antecedents, prompts were delivered at the exact amount in both in-vivo (M = 1, range 0 

to 2) and telemedicine (M = 1, range 0 to 2) training sessions. 

Individual Data 

 Participants received training on four target skills: (1) instructional context, (2) 

MSWO, (3) antecedents, and (4) consequences. Each participant received in-vivo training 

for two skills, and telemedicine training for the remaining two skills. Vera, Estela, and 

Adriana received MSWO and antecedents training via in-vivo and instructional context 

and consequences training via telemedicine. Silvio, Carol, Lilian, and Marcelo received 

MSWO and antecedents training via telemedicine and instructional context and 

consequences training in-vivo. Individual data are depicted in Figures 5-11, and they 
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show the (1) percentage of independent correct responses, (2) percentage of commission 

errors, and (3) temporal occurrence of training for each participant.  

MSWO and Antecedents In-Vivo and Instructional Context and Consequences via 

Telemedicine 

During baseline, Vera (see Figure 5) engaged in low and stable levels of accurate 

responding for all four target skills, and relatively high levels of commission errors 

during instructional context, antecedents, and consequences. Vera received three 

Antecedents training and four instructional context training sessions; however, it is 

important to recall that Vera received two antecedents and instructional context training 

sessions even after performing the target skills with above the 90% accuracy mastery 

criteria due to procedural error. Vera received two MSWO training sessions, and one 

consequences training session. After training sessions, her performance immediately 

increased from baseline only after training while commission errors immediately 

decreased and her performance remained high and stable throughout the maintenance 

phase.  

Estela (see Figure 6) also demonstrated low levels of accurate performance for all 

four target skills during baseline as well as relatively high levels of commission errors 

during consequences, antecedents and instructional context target skills. A rapid increase 

in performance occurred only after training, while a rapid decrease in the commission 

errors was observed. Estela mastered the MSWO target skill after one training session, 

while she required three training sessions to master the consequences target skill. Her 

performance during MSWO remained high during maintenance, but her performance was 

on a slight decreasing trend. Estela required one training session to master the 
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instructional context target skill, while she required two antecedents training sessions 

prior to mastery. 

Similarly to the participants described above, Adriana (see Figure 7) engaged in 

low and stable levels of accurate and independent responses during baseline for all four 

target skills, and relatively high levels of commission errors for antecedents, instructional 

context, and consequences. Again, correct and independent performance immediately 

increased only after training across all target skills. Adriana required one training session 

to master instructional context, antecedents, and MSWO, and two training sessions to 

master consequences. During the one-week maintenance, Adriana continued performing 

at high levels of accuracy in MSWO and consequences, but below mastery criterion (i.e., 

90%) during a two-week maintenance probe for antecedents and instructional context, 

resulting in the need to complete a booster training session (denoted on the graph as 

“BT”) for each of these two target skills. Following booster training, her performance 

increased to 100% accuracy in antecedents and instructional context before entering the 

generalization phase. In the generalization phase, Adriana performed at high levels of 

accuracy in all four target skills that were equivalent to the maintenance and mastery 

probe levels of accurate responding.  

MSWO and Antecedents via Telemedicine and Instructional Context and Consequences 

In-Vivo 

Silvio (see Figure 8) demonstrated low levels of independent correct responding 

for all four skills, and relatively high levels of commission error in antecedents and 

consequences. Only after training, the commission errors decreased to low levels while 

correct independent responding rapidly increased. Silvio only required one training 
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session to master the four target skills, and his performance remained high and stable 

throughout maintenance. During generalization, Silvio performed at high levels for all 

four target skills that were equivalent to the maintenance and mastery probe levels of 

accurate responding. There was a slight decreasing trend for instructional context due to a 

single commission error in one specific step in the last generalization session (i.e., 

removing instructional materials from mock student’s reach).  

Carol (see Figure 9) engaged in low levels of independent and correct responding 

during baseline for all target skills, as well as relatively high levels of commission errors 

during instructional context and consequences, especially. The commission errors 

immediately decreased to low levels only after training for all target skills, except for 

antecedents. It was not until after the third antecedents training session that Carol’s 

commission errors were near zero, and her performance was at 100% accuracy across the 

following three mastery probe sessions. Despite taking three training sessions for Carol to 

master the antecedents target skill; she only required one training session for the three 

remaining target skills. Unfortunately, Carol could not continue participating in the study, 

and only participated in one MSWO mastery probe session following training. Moreover, 

she did not complete the post-completion form, nor did she complete the acceptability 

questionnaires. 

Lilian (see Figure 10) performed at low and stable levels during baseline for all 

target skills. Her performance was higher in the instructional context baseline sessions 

than the other three skills, but she still performed below mastery level. After training, 

Lilian’s performance rapidly increased for all four target skills. Lilian only required one 

training session to master all four target skills, and her performance remained high and 
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stable during maintenance. During the generalization phase, Lilian continued to perform 

at high levels for all skills and equivalent to the maintenance and mastery probe levels for 

accurate responding; although a decreasing trend for the antecedents target skill was 

observed.   

Finally, Marcelo (see Figure 11) engaged in low and stable levels of performance 

during baseline across all four target skills and relatively high levels of commission 

errors, especially during antecedents, instructional context and consequences. 

Commission errors immediately decreased to low levels only after the training sessions, 

and correct and independent responding immediately increased. Marcelo required two 

antecedents and instructional context training sessions to master these target skills, and 

only one training session to master MSWO and consequences. His performance remained 

high and stable during maintenance. 

Maintenance and Generalization  

Modality of instruction per skill did not affect maintenance and generalization 

levels. That is, accurately performing the skills taught via telemedicine and in-vivo 

maintained after training and generalized with greater than 90% accuracy, on average. 

Overall, the mean percentage of accuracy across all participants for instructional context 

was 96.08 (range, 60 to 100) during mastery probe, 93.33 (range, 46.66 to 100) during 

maintenance, and 97.78 (range, 80 to 100) during the generalization phase. For 

antecedents, the mean percentage accuracy was 97.63 (range, 80 to 100) in mastery 

probe, 97.5 (range, 80 to 100) during maintenance, and 94.31 (range, 83.33 to 100). For 

MSWO, the percentage mean accuracy was 95.33 (range 85.89 to 100) during the mastery 

probe phase, 94.86 (range, 87.17 to 100) during maintenance, and 97.83 (range, 92 to 
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100) in the generalization phase. Finally, the mean percentage of accuracy for 

consequences was 93.26 (range 76.92 to 100) in mastery probe, 94.76 (range, 88.88 to 

100) in maintenance, and 96.32 (range, 82.6 to 100) in generalization. Please note that (1) 

only data for participants who participated in the maintenance phase for a specific target 

skill were included (e.g., only MSWO data was included for Estela because she only 

participated in maintenance sessions for this target skill), and (2) mastery probe sessions 

following booster training sessions for instructional context and antecedents were not 

included. 

 Post-Completion Form 

Table 4 shows the responses of the participants to the post-completion form 

evaluating perceived benefit and preference of training modality. All participants 

reported benefiting from training. Note that Carol did not complete this form. For the 

participants who received MSWO and antecedents training via telemedicine and 

instructional context and consequences training in-vivo (i.e., Silvio, Lilian, and Marcelo), 

all three participants reported that they liked receiving training via telemedicine. In 

addition, one participant reported preferring to receive training in-vivo in the future, 

while the other two participants did not have a preference for the training modality. For 

the participants who received MSWO and antecedents training in-vivo and instructional 

context and consequences training via telemedicine (i.e., Vera, Estela, and Adriana), two 

participants reported preference for receiving training via telemedicine and one did not 

respond this question. Moreover, two participants reported that they preferred to receive 

in-vivo training in the future, while one participant reported not having a preference 

between modalities. Finally, five out of six participants reported that they liked receiving 
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training via telemedicine (one participant did not respond to this question), three 

participants reported preferring to receive in-vivo training in the future, while three 

participants reported no preference between training modalities if they were to receive 

training in the future.  

Acceptability Questionnaires 

 Table 5 represents the mean ratings of the six participants who completed the in-

vivo and telemedicine acceptability questionnaires. Please recall that the questionnaires 

were in a 5-point scale, where 1 represented “strongly disagree,” 2 represented 

“disagree,” 3 represented “neutral,” 4 represented “agree,” and 5 represented “strongly 

agree.” Note that Carol did not complete the questionnaires. Overall, participants’ ratings 

were very positive. The mean rating for all items was above 4, except for the following 

items: (1) enjoyed learning through telemedicine, where three participants rated being 

neutral, (2) would recommend to colleagues training through telemedicine, where three 

participants rated being neutral, (3) would have preferred to learn the procedures through 

telemedicine instead, where three participants rated being neutral and three participants 

strongly disagreed, and (4) would have preferred to learn the procedures in-vivo instead, 

where four participants rated being neutral.  
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CHAPTER V 

DISCUSSION 

Efficacy and Efficiency of Training Modalities 

Behavior skills training was effective for teaching all of the participants to 

perform the following four skills: setting up the instructional context, antecedent 

instructional strategies, multiple stimulus without replacement preference assessment, 

and delivering consequences for accurate and inaccurate student responses. Telemedicine 

and in-vivo training resulted in very similar results across acquisition of all target skills in 

terms of (1) the number of training sessions needed to achieve mastery, (2) duration of 

training sessions, (3) amount of prompts provided by the experimenter during training, 

and (4) amount of training trials during training sessions. Results suggest that 

telemedicine training is as efficacious and efficient as in-vivo training, which is 

consistent with findings from the very limited amount of previous empirical research on 

this topic (i.e., Vismara et al., 2009, Hay-Hansson & Eldevik, 2013).  

Maintenance of Skills over Time 

Maintenance sessions were intended to occur one-week, two weeks and one 

month after each participant mastered a target skill. Carol’s participation in the study 

terminated prior to the maintenance phase, so six out of seven participants participated in 

the maintenance phase. Deviations to the intended schedule of maintenance sessions were 

made to accommodate the availability of the remaining participants.  

Unfortunately, Estela only participated in the one-week maintenance session for 

MSWO, and Silvio was the only one to complete all three intervals of the intended 

maintenance sessions. The remaining participants did complete at least one week for at 
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least one target skill. Results indicated that five out of six participants continued to 

perform at high levels of accuracy for all four skills at levels equivalent to the mastery 

probe phase. Adriana was the only exception, who scored below the 90% accuracy 

criterion during the two-week maintenance probe for antecedents and instructional 

context. As a result, she received a booster training session for each of these target skills 

and her performance rapidly increased at above mastery criteria. Each skill was 

previously taught by a different training modality, so it is unlikely that the training 

modality was the controlling variable for the lower performance during the maintenance 

phase. Instead, it is likely that the time delay (i.e., two weeks) between the mastery probe 

phase and maintenance probe was the main variable that affected Adriana’s behavior. It is 

possible that Adriana would have performed all target skills at high levels if she could 

have practiced the targets skills during the two-week break as would be typical for 

teachers and teachers’ aides receiving training in educational settings. That could be the 

case considering that (1) Adriana’s performance for MSWO and consequences remained 

at high levels during the one week maintenance, and (2) no corrective feedback or praise 

were delivered during the mastery probe sessions. Therefore, future research should 

evaluate the effects of time delay from termination of training on participants’ 

performance, and whether practicing the skills on their own affects long-term accurate 

performance.  

Generalization 

Participants were eligible to participate in this phase contingent on (1) high levels 

of performance during maintenance, or (2) performance above mastery criterion (i.e., 

90% accuracy) following the booster training session. During generalization, participants 
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were asked to perform all of the target skills that they learned in combination, while 

teaching the mock student novel tasks. Three participants (i.e., Silvio, Adriana, and 

Lilian) participated in the generalization phase. Results suggested that all participants 

performed at or above 80% accuracy for all target skills. A decreasing trend was 

observed for Silvio in instructional context and for Lilian during antecedents. Silvio 

performed one step incorrectly (i.e., removing materials from mock student’s reach) in 

the last generalization session. In fact, Silvio did remove the materials and placed it on 

the end of the table, but the location of where materials were placed did not meet the 

step’s definition and was scored as an error. Lilian also made an error in one specific step 

(i.e., secure mock student attention) in match-to-sample tasks, while she performed this 

step with 100% accuracy during the motor imitation tasks. To recall, the step that she 

missed is part of the antecedents training and a motor imitation task was used during such 

training, which makes it possible that Lilian discriminated the tasks that this step needed 

to be performed accurately, and failed to generalize this skill to novel tasks. 

Unfortunately, a booster training session contingent on performing below the mastery 

criterion of 90% accurate responding could not be conducted due to the lack of 

participant availability. However, the participant still performed at above 80% accuracy 

on all sessions, and it is possible that a quick booster training session could be enough to 

increase the participant’s levels of accurate responding.  

Two limitations for the generalization data should be noted. First, generalization 

probes with the novel tasks were not included during baseline, making it unclear how 

participants would have performed all the skills combined prior to the initial training 

comparing in-vivo to telemedicine modalities. All participants scored at relatively low 
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levels in baseline for each individual target skill, leading us to hypothesize that 

generalization probes would have been at low levels of accuracy. But, it remains an 

empirical question how well participants would have performed all skills combined prior 

to training, and future studies should carefully document participants’ performance on all 

potential generalization tasks during baseline. Second, there were few modifications for 

the instructional context and MSWO target skills during the generalization phase. The 

two differences from baseline/mastery probes/maintenance for these two skills were that 

(1) the skills were performed in combination with all other skills and (2) with different 

materials present. Therefore, a question that remains is whether the generalization phase 

is a rigorous generalization test for the instructional context and MSWO target skills. 

Perhaps the MSWO target skill did not receive a stringent generalization test, but we were 

also interested in observing whether participants would use the item that was the most 

preferred during the MSWO teaching trials.  That is, we did not teach the participants to 

use the most highly preferred item from the MSWO even though that is the typical 

procedure when conducting the MSWO in applied settings. Interestingly, Lilian delivered 

the most highly preferred item 4/6 times, Silvio 5/6, and Adriana 100% of the times when 

the mock student responded correctly and independent of prompts, even though they did 

not practice such skill during training. Descriptively, Lilian reported independent of any 

questions from the researcher that in the first session she forgot what toy was most highly 

preferred based on the MSWO, and that she began putting the most highly preferred toy 

on the side so she would remember to use it during teaching trials. Moreover, despite the 

possible lack of a rigorous generalization test for two target skills, it is important to recall 

that the main question for the generalization phase was whether the participants could 
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perform all of the skills in combination. The data suggested that they could, and that they 

generalized the skills to novel tasks regardless of modality of instruction (e.g., the skills 

taught via telemedicine generalized equally well to those taught in-vivo).  

Finally, a mock student followed a predetermined script and acted like a child 

with autism. Having a mock student follow a script added more control to the study so 

that all participants had the same opportunity to respond to similar student behavior 

exhibited by the mock student. However, it is important to know how participants would 

respond to real children with autism. Future studies should evaluate whether the skills 

acquired during training generalized to working with children with autism, and even 

further, in the natural environment (e.g., authentic classroom).  

Acceptability and Post-Completion Form 

When training was completed, participants were asked to complete (1) an 

acceptability questionnaire related to the in-vivo training, (2) an acceptability 

questionnaire related to the telemedicine training, and (3) a post-completion form. High 

acceptability ratings for the training procedures are especially important because 

participants may be more likely to implement the procedures following training 

completion if they found the training procedures acceptable (Wolf, 1978). Overall, 

acceptability ratings for both training modalities were quite high across all of the 

participants. In fact, one participant reported, “I learned a lot from this training and hope 

to apply it while working with children.”  

Disparity in ratings between the in-vivo and telemedicine acceptability 

questionnaires was only observed for the questions related to the preferences between the 
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two training modalities. In the telemedicine questionnaire, four out of six participants 

reported being neutral in preferring learning the procedures taught only via in-vivo. One 

of the participants stated, “I did not feel like one training method was better than the 

other – both were equally well organized and helpful,” and another participant described, 

“Telemedicine is new to me when it comes to training. I did not have any problems 

learning this way and see it as a great instructional tool.” On another hand, three 

participants reported in the in-vivo questionnaire that they strongly disagreed with the 

item stating that participants would have preferred learning the procedures through 

telemedicine instead of in-vivo, while three participants reported being neutral to the 

training modality. Such rating during the in-vivo acceptability questionnaire is similar to 

the responses in the post-completion form, where three out of six participants reported a 

preference for in-vivo training in the future, while three out of six stated not having a 

preference.  

Despite the similarity in participants’ ratings for both training modalities that 

referred to the tutorial content and presentation of training, three out of six participants 

still preferred receiving in-vivo training. It is possible that variables not included in the 

acceptability questionnaire influenced participants’ preference for in-vivo training over 

telemedicine. One participant reported, “There is a certain visual aspect that is lost 

through the screen during the telemedicine. Videoconferencing is greatly applicable 

through distance learning and instruction, but certainly not preferable to in-person 

instruction,” and another participant stated, “While I prefer to learn in-person, I was still 

able to learn the material through telemedicine.” Future studies should investigate 

possible visual aspects and other variables that may impact acceptability of participants 
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during telemedicine training.  That is, there may be very subtle behaviors instructors 

engage in that learner may discriminate but that may not be as salient to the learner 

during telemedicine training.  Some examples may be subtle facial expressions or body 

posturing that may help students recognize when they are completing tasks accurately or 

inaccurately.  This type of “second generation” question for telemedicine research is 

needed as we move from evaluation of efficacy to evaluation of effectiveness of 

telemedicine under “real world” teaching circumstances. 

Another factor that possibly affected acceptability rating is related to the 

competency-based component that was included in the training. Each participant was 

required to perform each target skill independently with 90% accuracy across three 

mastery probe sessions to master the skills. One participant reported, “It is daunting 

repeating an activity over and over again without assurance that you are doing such 

correctly. Once properly instructed, I had more confidence and the repetition was easier 

to handle.” The participant was likely referring to baseline sessions as being aversive. 

Unfortunately, feedback cannot be provided during baseline sessions to allow for an 

evaluation of a functional relationship between increased skill accuracy occurring only 

after training for a specific skill (e.g., multiple baseline design demonstrating 

experimental control over the dependent variable). It may be beneficial for future studies 

to inform participants beforehand that sessions may be repetitive, that repetition will 

occur independent on the participant’s performance, and that feedback will provided 

when the next phase of the study is initiated.  

Finally, there are a variety of other variables could have affected acceptability 

ratings.  For example, one of the main advantages of telemedicine sessions is that the 
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person does not need to travel to receive training.  In the current study, the participants 

needed to travel to the College of Education to complete both the telemedicine and in-

vivo training sessions because they were conducted back-to-back in sessions within the 

same day. Another possible variable influencing acceptability ratings is that the 

participants were being trained via telemedicine in a novel environment (e.g., the College 

of Education as opposed to their classroom) with a novel student.  In real life application, 

one of the benefits of receiving telemedicine is the trainee can learn in a familiar 

environment and practice the skills being taught in their natural environment.  Such 

variables may affect telemedicine acceptability ratings, and future studies should 

investigate the affects of these variables on ease of skill acquisition and levels of 

acceptability and preference for telemedicine training compared to in-vivo.  

Relationship and Contribution of Current Study to the Literature  

Instructional procedures based on the principles of applied behavior analysis 

have demonstrated to be very effective in teaching new skills that can increase the quality 

of life for individuals with developmental disorders such as ASD. The United States is 

still experiencing a shortage of special education teachers (U.S. Department of Education, 

2013), despite the fact that behavior analysts have developed effective technology to train 

teachers. Such shortage results in special education personnel with insufficient training 

and in the lack of empirically supported educational services for children with ASD. 

There is a need for teachers to be trained; however, it is not always economically feasible 

to travel to or from remote areas to conduct teacher training. Telemedicine can help 

eliminate or decrease barriers in training teachers in these areas, and it can be especially 

helpful considering its cost, availability, flexibility, and the fact that it links content 
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experts to trainees regardless of geographic distance between the instructor and learner. 

Using behavioral technology to train teachers via telemedicine would be expected to be 

efficacious. However, such assumption cannot be made, considering the challenges such 

as technical difficulties, missing subtle cues, and the inability to provide physical 

guidance, and these variables could negatively impact the quality of telemedicine 

training. 

Despite these challenges, several studies have demonstrated that telemedicine 

can be used effectively to train participants to implement multiple procedures, including 

(but not limited to) FCT, assessment of problem behavior, and preference assessments 

(Wacker et al., 2013b; Gibson et al., 2010; Machalicek et al., 2009). Moreover, two 

studies showed that services related to assessment and treatment of problem behavior 

provided via telemedicine can be five to six times cheaper than in-vivo (Wacker et al., 

2013b; Wacker et al., 2013a). So, there is a growing body of empirical research 

supporting that telemedicine is cost-effective and that it works well, although future 

studies should conduct a cost-analysis between telemedicine and in-vivo training of DTT 

EIBI. However, several critical questions remain regarding whether telemedicine training 

is: (1) as efficacious, (2) as efficient, (3) as acceptable, and (4) whether skills learned 

maintain and generalize in natural teaching settings as well as skills learned via in-vivo 

training.  

Only two experimental studies have directly compared in-vivo versus 

telemedicine training for teaching skills included in discrete trial teaching procedures 

(Vismara et al., 2009; Hay-Hansson & Eldevik, 2013). Both studies used group designs 

to evaluate the effect of training, and the results of both studies suggested that 
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telemedicine training is efficacious. Of the two studies, only one focused on specifically 

evaluating DTT training via telemedicine and the gold standard in-vivo training (Hay-

Hansson & Eldevik, 2013). The current study is consistent with results from previous 

studies suggesting that telemedicine training is as efficacious as in-vivo training, and it 

extends the literature in multiple ways. First, to my knowledge, the current study is the 

first one to adopt a stringent single-subject experimental design, which provides a 

stringent test for internal validity which may lead to the conclusion that the intervention 

is responsible for the behavior change in the participants. Second, the current study 

included advanced procedures that are often used in conjunction with DTT (i.e., a 

MSWO preference assessment and least-to-most prompting procedure), which had not 

been evaluated by in previous research. Preference assessments are used to assess 

potential reinforcers to be used during teaching, and prompting procedures are used to 

transfer stimulus control from response prompts to the natural environment (Cooper, 

Heron, & Heward, 2007). Knowing how to apply such procedures will increase the 

likelihood that teaching will be more effective. Third, the current study is the first study 

to compare in-vivo to telemedicine training with a competency-based component (i.e., 

90% mastery criterion for initial training). This component is important to ensure that all 

participants mastered the procedures. It is likely that previous studies could not add this 

component to their training due to the use of group design (i.e., training sessions have to 

be constant for all participants). The competency component is important to ensure that 

all participants mastered the procedures. Fourth, similar acceptability ratings were 

reported for a group who received in-vivo training and a group who received 

telemedicine training in a previous study (Vismara et al., 2009). In the current study, 
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participants received training on different skills per modality, but each participant 

experienced training via both telemedicine and in-vivo training. This is the first time that 

a study to assessed acceptability of both in-vivo and telemedicine training for participants 

who received training in both modalities. Finally, to my knowledge, this is the first study 

to conduct an efficiency analysis between both training modalities, where each 

participant served as his or her own control. Therefore, the current study was able to 

compare the number of training sessions, the duration of training, and the amount of trials 

and prompted trials during training during in-vivo and telemedicine training.  

 The results of the current study represent a strong addition to the current literature 

on using telemedicine to train skills used on EIBI. Including the current study, it is now 

known that using telemedicine to train ESDM, DTT, as well as additional procedures 

commonly used when implementing DTT (e.g., preference assessment and prompting 

procedure) have been found to be as efficacious and as acceptable as in-vivo training 

(Vismara et al., 2009; Hay-Hansson & Eldevik, 2013). The current study also suggests 

that training DTT via telemedicine is as efficient as in-vivo training that skills maintained 

at least one week independently of the training modality, and that skills generalized 

across novel tasks, which is consistent with previous study (Hay-Hansson & Eldevik, 

2013). Even though this is only the third study to compare telemedicine to in-vivo 

training, there are data with strong external and now internal validity supporting this 

conclusion. In summary, although there is a need for replication of the current study, it is 

possible to conclude that there the current study adds stronger evidence to support the use 

of telemedicine in training teachers to implement DTT. 
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Additional Limitations and Future Directions 

Very few experimental studies have evaluated telemedicine to in-vivo training, 

and there are multiple questions to be addressed in future studies. Nevertheless, results of 

the current study suggest that telemedicine training is as efficacious and efficient as in-

vivo training. Overall, participants’ data showed a rapid increase from baseline to 

mastery probes only after training was implemented for specific skills within a multiple 

baseline across skills within subject experimental design. Such rapid increase (e.g., 

approximately two training sessions) in performance might suggest that skills may have 

already been in the participants’ repertoires prior to training, leading to the question of 

whether participants could have performed the target skills at high levels if they 

discriminated what was expected of them during baseline. However, such concern may 

not be worrisome considering a rapid increase in performance from baseline to treatment 

is commonly observed in many behavioral skills training studies (e.g., Sarokoff & 

Sturmey, 2004; Miles & Wilder, 2009). Also, a slower increase in accurate performance 

was somewhat observed for Vera during MSWO, Estela during consequences and 

antecedents, Adriana during consequences, Carol during antecedents, Marcelo during 

instructional context and antecedents, in addition to Adriana’s performance decreasing 

during maintenance for instructional context and antecedents. These patterns are more 

reflective of skill acquisition curves when learning new complex skills.  

Furthermore, it is certainly possible that negative reinforcement could be 

controlling, at least in part, the participant’s behavior. Participants could have made the 

discrimination that the faster they completed each trial and skill; the faster training would 

be terminated. This way, while corrective feedback and positive reinforcement are 
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implied as being the primary variable responsible for increasing participants’ 

performances, in reality it could be that negative reinforcement is responsible for the 

behavior change for at least some of the participants. Such issue remains as an empirical 

question and future studies should investigate the role of negative reinforcement during 

in-vivo versus telemedicine training when adopting a competency-based procedure.  

Additional limitations are related to skills and steps required to engage in DTT 

and teaching individuals with developmental disorder that were not included in the 

current study. The current study did not train participants to collect data, which is a very 

important skill to know when conducting MSWO and DTT trials. Teachers should make 

decisions based on data, and data need to be collected to allow for data-based decisions.  

Unfortunately, the current study did not train participants to perform this specific skill, 

and future studies should add data collection and interpretation to future studies. On a 

similar note, participants were not trained on how to respond when the mock student 

completely stopped responding in the middle of a teaching trial (except during the 

consequences target skill), and future studies should train participants on how to respond 

when the student stops responding in the middle of teaching trials. For consequences, 

participants never experienced a scenario where two incorrect responses followed one 

another, and future studies should add this step to training. Moreover, participants were 

only trained to implement a least-to-most prompting procedure in consequences, and they 

only faced one instance of problem behavior (e.g., no response, banging hand on table) 

per session. Also, due to the difficulties with assessing teacher responses to multiple 

scenarios of problem behavior exhibited during brief training sessions, the mock student 

was mostly compliant throughout the study because the emphasis of the current study 



Texas Tech University, Layla Abby, December 2014 

 

87 

 

was on skill acquisition related to instructional teacher behaviors instead of management 

of challenging behavior. Therefore, investigators should study how to train participants 

on different procedures commonly used to intervene with problem behavior (e.g., 

blocking, escape extinction, etc.), as well as implementation of function-based 

interventions when dealing with problem behavior. For instance, a few studies coached 

and trained therapists to run functional analyses and to implement treatments for problem 

behavior through telemedicine (e.g., Wacker et al., 2013b; Machalicek et al., 2010; 

Gibson et al., 2010), and future studies can compare telemedicine to in-vivo training for 

acquisition of these skills. A more rigorous study of these skills using the same training 

modalities may provide interesting results that could address the question of whether 

behavior management skills can be as easily taught as instructional strategies through 

telemedicine. 

Finally, it is worth noting the technical difficulties encountered. Even though 

data were not formally collected on this variable, several telemedicine sessions were 

disrupted. Disruption mainly occurred due to a frozen screen or malfunction or non-

function of audio and video where the researcher had to re-connect Microsoft Lync 

between the laptop computers through the Internet. Technical difficulties experienced 

appeared to be related to the quality of the Internet connection.  Future studies should be 

aware of their connectivity limitations to minimize impact on research. Future 

investigators should confirm that the Internet connection is fast enough to ensure that 

sessions will run smoothly without encountering many connectivity issues, and it may be 

fruitful to study how technical difficulties with telemedicine training may contribute to 

the level of trainee acceptability of this modality of delivering teacher training.    
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Table 1. Participants Information 

 

Participant Gender Age Major 

Vera Female 27 Elementary education/  

Special education 

Estela Female 20 Elementary education/ 

Special education 

Silvio Male 21 Management/Marketing 

Carol Female 20 Pre-nursing 

Adriana Female 24 Pre-nursing 

Lilian Female 21 Exercise and sport sciences 

Marcelo Male 28 Cell and molecular biology 
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Table 2. Participants’ Background Information 

 

 

  

Questions 

 

Number of 

Participants 

 

 

Have intent to work with children 

 

4/7 

 

 

Think will benefit from training 7/7  

Received telemedicine training before 0/7  

Prefer to receive training in-vivo/              

via telemedicine/no preference 

2/7 In-vivo 

5/7 No preference 

 

Any visual impairment 0/7  

Took Psychology courses  4/7  

Took Special Education courses  2/7  

Have experience with individuals with 

developmental disabilities 

 

3/7  
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Table 3. Task Analysis of Target Skills  

 

MSWO Preference Assessment (DeLeon & Iwata, 1996; Lerman, Vorndran, 

Addison, & Kuhn, 2004; Lerman, Tetreault, Hovanetz, Strobel, & Garro, 2008)  

1. Line up all items (excluding previously selected item[s]): place the five tangibles 

on a straight row, within arm’s reach from mock student – placed materials at less 

than halfway of table away from mock student 

2. Provide instruction: “pick one” 

3. Wait 5s for approach (accept 3-7s) 

4. Permit 20-s access to item selected if approached; remove other items (accept 15-

25s) 

5. Expose and re-present if no approach 

6. Block and re-present for multiple approach 

7. Rotate items on left end of line and move it to the right end; shift remaining items 

Instructional Context (DTTEF; Fazzio, Arnal, & Martin, 2007; Babel, Martin, Fazzio, 

Arnal, & Thomson, 2008) 

1. Clean previous materials (i.e., remove all materials from mock student’s reach – 

place materials at more than halfway of table away from mock student) 

2. Gather instructional materials (i.e., pick up match-to-sample pictures and/or 

bucket and place it on table at more than halfway of table away from mock 

student) 

3. Gather reinforcers (i.e., pick up bucket of reinforcers or pick up reinforcers from 

bucket and place it next to table)  

4. Interact positively with child (e.g., engage in play activity, brief conversations) 

5. Invite child to sit on the chair (i.e., invitation must be in statement format, and not 

as a question) 

Antecedents Instructional Strategies (DTTEF; Fazzio, Arnal, & Martin, 2007; Babel, 

Martin, Fazzio, Arnal, & Thomson, 2008) 

1. Arrange teaching materials (i.e., place cup and spoon on table, with no arms reach 

from mock student – placed on less than halfway of table from experimenter) 

2. Secure mock student’s attention (i.e., call student’s name and say “look” or “look 

at me” to make eye contact, in a statement format) 

3. Present correct instruction (i.e., say “Do this!” prior to modeling the target 

behavior; presenting instructions simultaneously with modeling the target 

behavior will be scored as a commission error for this step) 

4. Model target behavior one time (e.g., place spoon in a cup once) 

5. Present teaching materials (i.e., participant will place cup and spoon within mock 

student’s arms reach - placed on less than halfway of table from mock student).  
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Table 3. Continued 

Consequences for Accurate and Inaccurate Student Responses (Lerman, Vorndran, 

Addison, & Kuhn, 2004) 

1. Present instruction to match (participant was told to provide instruction “match”; 

this step was not counted in the scoring) 

2. Wait 5s for response after initial instruction  

3. Provide immediate (within 5 s) praise and reinforcer for independent correct 

response 

4. Increasingly intrusive prompts as needed (i.e., following the instruction, model 

the target behavior one time for an incorrect or no response; and provide physical 

guidance for no response following a model prompt) 

5. Deliver immediate (within 5 s) praise for correct response following a model 

prompt 

6. Immediate (within 5 s) physical guidance for inappropriate behavior 
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Table 4. Post-Completion Form for All Participants 

 

Questions All Participants 

Benefited from training 6/6 

 

Liked receiving training via 

telemedicine 

         5/6 

  1/6 N/A 

In future, prefer to receive training 

in-vivo/ via telemedicine/             

no preference 

 

 

3/6 In-vivo 

3/6 No preference 
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Table 5. Acceptability Questionnaire 

 

 Items In-Vivo Training 

Mean (range) 

Telemedicine Training 

Mean (range) 

T
u
to

ri
al

 C
o
n
te

n
t 

 

Content was at an appropriate 

difficulty level 

 

4.5 (4 to 5) 

 

4.7 (4 to 5) 

There were enough examples for me 

to understand materials 

4.5 (2 to 5) 4.5 (3 to 5) 

After this training, I feel confident 

that I could apply what I learned 

4.8 (4 to 5) 4.7 (4 to 5) 

The length of the training sessions 

was appropriate 

4.2 (1 to 5) 4.3 (2 to 5) 

   

P
re

se
n
ta

ti
o
n

 

The trainer seemed knowledgeable 

about the topics covered 

4.8 (4 to 5) 4.8 (4 to 5) 

The trainer made sure I knew how to 

perform the procedures taught 

4.5 (3 to 5) 4.3 (3 to 5) 

The content was well presented 4.5 (3 to 5) 4.3 (3 to 5) 

The content was well organized 4.7 (4 to 5) 4.5 (4 to 5) 

This training required active learner 

participation 

4.8 (4 to 5) 4.8 (4 to 5) 

O
v
er

al
l 

Im
p
re

ss
io

n
s 

   

I learned a lot from this training 4.7 (3 to 5) 4.5 (3 to 5) 

I enjoyed learning with a trainer in-

vivo 

4.2 (3 to 5) N/A 

I enjoyed learning through 

telemedicine 

N/A 3.6 (3 to 5) 

I would recommend to my 

colleagues training with a trainer in-

vivo 

4.5 (3 to 5) N/A 

I would recommend to my 

colleagues training through 

telemedicine 

N/A 3.7 (3 to 5) 

I would have preferred to learn these 

procedures only through 

telemedicine instead 

N/A 2 (1 to 3) 

I would have preferred to learn these 

procedures only in-vivo instead 

3.5 (3 to 5) N/A 

Overall, the training in-vivo was 

successful 

4.8 (4 to 5) N/A 

Overall, the telemedicine training 

was successful 

N/A 4.5 (4 to 5) 
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Figure 1. Mean Number of Training Sessions 
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Figure 2. Mean Duration of Training Sessions  
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Figure 3. Mean Number of Training Trials 
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Figure 4. Mean of Prompted Trials during Training 
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Figure 5. Individual Data for Vera 

The Asterisks reflect when a training session occurred, and the letters on top of the 

asterisk refers to the target skill that was taught. M = MSWO, C = Consequences, A = 

Antecedents, and IC = Instructional Context. 
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Figure 6. Individual Data for Estela 
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Figure 7. Individual Data for Adriana 

BT represents booster training sessions 
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Figure 8. Individual Data for Silvio 
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Figure 9. Individual Data for Carol 
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Figure 10. Individual Data for Lilian 
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Figure 11. Individual Data for Marcelo 
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Appendix A 

Background Information Form 

Name: __________________________ 

Contact information (email or phone): ________________________ 

Age:  _______ 

Sex (circle one):  Male   /    Female 

Major: ________________________ 

 

1) Do you have the intent to work with children? Circle one    Yes   /   No 

2) Do you have any visual impairment that would prevent you from looking at a 

computer screen? Circle one   Yes   /   No 

 

3) Have you taken any Psychology courses? Circle one   Yes   /   No 

 If yes, please list the courses below: 

 

4) Have you taken any Special Education courses? Circle one   Yes   /   No 

 If yes, please list courses below: 

 

5) Do you have any experience with individuals with developmental disabilities or 

autism? Circle one   Yes   /   No 

 If yes, please list your experiences below: 

 

6) What are some days and times you would be available to participate in the study? 
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Appendix B 

Participants’ Skills Assignment 

MSWO & Antecedents via 

Telemedicine/ 

Consequences & Instructional Context 

In-Vivo 

MSWO & Antecedents In-Vivo/ 

Consequences & Instructional Context 

via Telemedicine 

Silvio Vera 

Carol Estela 

Lilian Adriana 

Marcelo  
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Appendix C 

Example of Sequence of Mock Student and Participants’ Responses for MSWO 

 

Participant's Response Mock Student's Response 

Line up all five items  I   /   OE  / CE     

Say "pick one" I   /   OE  / CE     

Wait 5s for approach I   /   OE  / CE Approaches two items C   /   I 

Block and re-present  I   /   OE  / CE Approaches one item C   /   I 

Permit 20s access to item selected I   /   OE  / CE     

Rotate items; shift remaining items I   /   OE  / CE     

        

Line up the four items  I   /   OE  / CE     

Say "pick one" I   /   OE  / CE     

Wait 5s for approach I   /   OE  / CE Approaches one item C   /   I 

Permit 20s access to item selected I   /   OE  / CE     

Rotate items; shift remaining items I   /   OE  / CE     

        

Line up the three items  I   /   OE  / CE     

Say "pick one" I   /   OE  / CE     

Wait 5s for approach I   /   OE  / CE No approach C   /   I 

Expose and re-present  I   /   OE  / CE Approaches one item C   /   I 

Permit 20s access to item selected I   /   OE  / CE     

Rotate items; shift remaining items I   /   OE  / CE     

        

Line up the two items  I   /   OE  / CE     

Say "pick one" I   /   OE  / CE     

Wait 5s for approach I   /   OE  / CE Approaches two items C   /   I 

Block and re-present  I   /   OE  / CE Approaches one item C   /   I 

Permit 20s access to item selected I   /   OE  / CE     

        

Line up one item I   /   OE  / CE     

Say "pick one" I   /   OE  / CE     

Wait 5s for approach I   /   OE  / CE Approaches one item C   /   I 

Permit 20s access to item selected I   /   OE  / CE     
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Appendix D 

Example of Sequence of Mock Student and Participants’ Responses for 

Consequences 

Participant's Response 

 

Mock Student's Response 

 

Ind/Om/Com 

  

Correct/Incorrect 

Presented correct 

instruction I   /   OE  / CE 

 

    

Waited 5s for response I   /   OE  / CE 

 

No response C   /   I  /  NA 

Modeled correct response I   /   OE  / CE 

 

No response C   /   I  /  NA 

Provide physical guidance  I   /   OE  / CE 

 
Start time: End time: 

 

Ind/Om/Com 

  

Correct/Incorrect 

Presented correct 

instruction I   /   OE  / CE 

 

    

Waited 5s for response I   /   OE  / CE 

 

No response C   /   I  /  NA 

Modeled correct response I   /   OE  / CE 

 

Matches 

correctly C   /   I  /  NA 

Provide praise in 5s I   /   OE  / CE 

 
Start time: End time: 

 

Ind/Om/Com 

  

Correct/Incorrect 

Presented correct 

instruction I   /   OE  / CE 

 

    

Waited 5s for response I   /   OE  / CE 

 

Matches 

incorrectly C   /   I  /  NA 

Modeled correct response I   /   OE  / CE 

 

Matches 

correctly C   /   I  /  NA 

Provide praise in 5s I   /   OE  / CE 

 
Start time: End time: 

 

Ind/Om/Com 

  

Correct/Incorrect 

Presented correct 

instruction I   /   OE  / CE 

 

    

Waited 5s for response I   /   OE  / CE 

 

Engages in 

inappropriate 

behavior C   /   I  /  NA 

Provide physical guidance  I   /   OE  / CE 

 
Start time: End time: 

 

Ind/Om/Com 

  

Correct/Incorrect 

Presented correct 

instruction I   /   OE  / CE 

 

    

Waited 5s for response I   /   OE  / CE 

 

Matches 

correctly 

independently C   /   I  /  NA 

Provide praise and 

reinforcer in 5s I   /   OE  / CE 

 
Start time: End time: 
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Appendix E 

Example of Sequence of Mock Student and Participants’ Responses for Antecedents 

 

Participant's Response 

 

Mock Student's Response 

Antecedents - First 

Trial Ind/Om/Com   

 

Correct/Incorrect 

Arrange teaching 

materials I   /   OE  / CE   

Doesn't make eye 

contact C   /   I  /  NA 

Secure mock student's 

attention I   /   OE  / CE   

Makes eye 

contact C   /   I  /  NA 

Present instruction: 

"Do this!" I   /   OE  / CE   

  Model motor activity 

once I   /   OE  / CE   

  Present teaching 

materials I   /   OE  / CE   Start time: End time: 

Antecedents - 

Second Trial Ind/Om/Com   
Ant. - Second 

Trial Correct/Incorrect 

Arrange teaching 

materials I   /   OE  / CE   

Doesn't make eye 

contact C   /   I  /  NA 

Secure mock student's 

attention I   /   OE  / CE   

Makes eye 

contact C   /   I  /  NA 

Present instruction: 

"Do this!" I   /   OE  / CE   

  Model motor activity 

once I   /   OE  / CE   

  Present teaching 

materials I   /   OE  / CE   Start time: End time: 

Antecedents - Third 

Trial Ind/Om/Com   
Ant. - Third 

Trial Correct/Incorrect 

Arrange teaching 

materials I   /   OE  / CE   

Doesn't make eye 

contact C   /   I  /  NA 

Secure mock student's 

attention I   /   OE  / CE   

Makes eye 

contact C   /   I  /  NA 

Present instruction: 

"Do this!" I   /   OE  / CE   

  Model motor activity 

once I   /   OE  / CE   

  Present teaching 

materials I   /   OE  / CE   Start time: End time: 
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Appendix F 

Example of Sequence of Mock Student and Participants’ Responses for  

Instructional Context 

 

Participant's Response 

 

Mock Student's Response 

 First Trial Indep/Omm/Com 

 
 First Trial Correct/Incorrect 

Cleaning previous 

materials I   /   OE  / CE 

 

Sitting on floor C   /   I  /  NA 

Gather instructional 

materials I   /   OE  / CE 

 

    

Gather reinforcers I   /   OE  / CE 

 

    

Interact with mock 

student I   /   OE  / CE 

 

Responds to 

participant C   /   I  /  NA 

Invite mock student to 

sit down I   /   OE  / CE 

 

Sits on chair C   /   I  /  NA 

   
Start time:  End time:  

     Second Trial Indep/Omm/Com 

 
 Second Trial Correct/Incorrect 

Cleaning previous 

materials I   /   OE  / CE 

 

Sitting on floor C   /   I  /  NA 

Gather instructional 

materials I   /   OE  / CE 

 

    

Gather reinforcers I   /   OE  / CE 

 

    

Interact with mock 

student I   /   OE  / CE 

 

Responds to 

participant C   /   I  /  NA 

Invite mock student to 

sit down I   /   OE  / CE 

 

Sits on chair C   /   I  /  NA 

   
Start time:  End time:  

      Third Trial Indep/Omm/Com 

 
Third Trial Correct/Incorrect 

Cleaning previous 

materials I   /   OE  / CE 

 

Sitting on floor C   /   I  /  NA 

Gather instructional 

materials I   /   OE  / CE 

 

    

Gather reinforcers I   /   OE  / CE 

 

    

Interact with mock 

student I   /   OE  / CE 

 

Responds to 

participant C   /   I  /  NA 

Invite mock student to 

sit down I   /   OE  / CE 

 

Sits on chair C   /   I  /  NA 

   
Start time:  End time:  
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Appendix G 

Post-Completion Form 

 

1) Do you think you benefited from learning about scientific ways of teaching children 

with developmental disabilities? Circle one   Yes   /   No 

2) Did you like receiving training via videoconferencing? Circle one   Yes   /   No 

3) In the future, would you prefer to receive any type of training in-person or via 

videoconference, or do you not have a preference?  

Circle one   In-person   /   Videoconference  /   No preference 
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Appendix H 

Telemedicine Acceptability Questionnaire 

The purpose of this questionnaire is to obtain information regarding the training you 

participated. This questionnaire is anonymous. Please circle the number (according to 

the scale) that best describes your opinion about each statement.  

 

S
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ly

 

A
g
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e 

A
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e 

N
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D
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e 

S
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n
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D
is
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re

e 

Tutorial Content 

The content was at an appropriate difficulty level. 5 4 3 2 1 

There were enough examples for me to understand 

the material. 

5 4 3 2 1 

After this training, I feel confident that I could 

apply what I learned. 

5 4 3 2 1 

The length of the training sessions was 

appropriate. 

5 4 3 2 1 

Presentation 

The trainer seemed knowledgeable about the topics 

covered. 

5 4 3 2 1 

The trainer made sure I knew how to perform the 

procedures taught. 

5 4 3 2 1 

The content was well presented. 5 4 3 2 1 

The content was well organized. 5 4 3 2 1 

This training required active learner participation. 5 4 3 2 1 

Overall Impression 

I learned a lot from this training. 5 4 3 2 1 

I enjoyed learning through videoconference. 5 4 3 2 1 

I would recommend to my colleagues training 

through videoconference. 

5 4 3 2 1 

I would have preferred to learn these procedures 

only in-person instead. 

5 4 3 2 1 

Overall, the videoconference training was 

successful. 

5 4 3 2 1 
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Appendix H 

Continuation 

 

Feel free to elaborate or explain any of your answers or make any comments regarding 

the questionnaire: 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 
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Appendix I 

In-Vivo Acceptability Questionnaire 

The purpose of this questionnaire is to obtain information regarding the training you 

participated. This questionnaire is anonymous. Please circle the number (according to 

the scale) that best describes your opinion about each statement.  
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Tutorial Content 

The content was at an appropriate difficulty level. 5 4 3 2 1 

There were enough examples for me to understand 

the material. 

5 4 3 2 1 

After this training, I feel confident that I could 

apply what I learned. 

5 4 3 2 1 

The length of the training sessions was 

appropriate. 

5 4 3 2 1 

Presentation 

The trainer seemed knowledgeable about the topics 

covered. 

5 4 3 2 1 

The trainer made sure I knew how to perform the 

procedures taught. 

5 4 3 2 1 

The content was well presented. 5 4 3 2 1 

The content was well organized. 5 4 3 2 1 

This training required active learner participation. 5 4 3 2 1 

Overall Impression 

I learned a lot from this training. 5 4 3 2 1 

I enjoyed learning with a trainer in-person. 5 4 3 2 1 

I would recommend to my colleagues training with 

a trainer in-person. 

5 4 3 2 1 

I would have preferred to learn these procedures 

only through videoconference instead. 

5 4 3 2 1 

Overall, the training in-person was successful. 5 4 3 2 1 
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Appendix I 

Continuation 

Feel free to elaborate or explain any of your answers or make any comments regarding 

the questionnaire: 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

 


