
EFFECTS OF A COMPUTER-BASED SELF-INSTRUCTIONAL TRAINING PACKAGE 

ON NOVICE INSTRUCTORS’ IMPLEMENTATION OF DISCRETE TRIAL 

INSTRUCTION AND A NATURALISTIC DEVELOPMENTAL

BEHAVIORAL INTERVENTION

Rachel M. Horsch

Thesis Prepared for the Degree of

MASTER OF SCIENCE

UNIVERSITY OF NORTH TEXAS

August 2015

APPROVED:

Karen Toussaint, Committee Chair
Einar Ingvarsson, Committee Member
Shahla Ala’i-Rosales, Committee

Member
Richard Smith, Chair of Department of

Behavior Analysis



Horsch, Rachel M. Effects of a Computer-Based Self-Instructional Training 

Package on Novice Instructors’ Implementation of Discrete Trial Instruction and a 

Naturalistic Developmental Behavioral Intervention. Master of Science (Behavior 

Analysis), August 2015, 86 pp., 5 figures, 6 tables, references, 48 titles. 

Discrete trial instruction (DTI) and naturalistic developmental behavioral 

interventions (NDBIs) are often incorporated into early intensive behavioral interventions 

for young children with autism. Recent advances in staff training methods have 

demonstrated that self-instructional manuals, video models, and computer-based 

training are effective and efficient ways to improve staff implementation of these 

teaching strategies however research in this area is limited. The current evaluation 

assessed the effects of a computer-based training package including self-instructional 

manuals with embedded video models on direct-care staff’s implementation of DTI and 

an NDBI. All participants’ DTI teaching fidelity increased during role-plays with an adult 

and with a child with autism and all participants increased teaching fidelity across 

untrained instructional programs. In addition, moderate improvement was demonstrated 

following NDBI training on the use of correct prompts, environmental arrangements, and 

response interaction. Together, these results indicate that therapists are able to acquire 

a large number of skills using two teaching techniques, DTI and NDBI, following brief 

computer-based training. 
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INTRODUCTION 

Early intensive behavioral intervention (EIBI) is a comprehensive and intensive 

intervention based upon the principles of behavior analysis that has produced large and 

significant gains in adaptive and functional skills for children with autism (Eikeseth et al., 

2007; Eldevik et al., 2009; Lovaas, 1987; New York State Department of Health, 1999). 

In 1973, Lovaas and colleagues demonstrated that behavior therapy can significantly 

improve the outcomes of children with ASD (i.e., increasing appropriate behavior, 

promoting spontaneous social interactions, and increasing IQ quotients) (Lovaas, 

Koegel, Simmons, & Long, 1973).. In this study, students received one-on-one 

intervention that emphasized the use of highly-structured teaching trials in which 

primary reinforcers, such as food, were delivered for correct responding. 

While all of the children in this study improved to varying degrees, follow-up 

measures indicated that some children showed marked decreases in their skills when 

behavior therapy was discontinued. This lack of maintenance was most pronounced for 

children whose care providers were not trained in treatment provision and the skills 

were maintained by “artificial or experimental reinforcers” (e.g. food).  In order to 

maintain treatment gains, Lovaas and colleagues suggested that treatment should aim 

at “normalizing reinforcing functions so as to smooth the transition (prevent a

discrimination) between the treatment and post-treatment environments.” 

In an important follow-up study, Lovaas (1987) incorporated naturalistic learning 

opportunities into an EIBI model in an attempt to “normalize reinforcing functions”.  In 

this model, students received approximately 40 hours of intensive one-on-one 

intervention for more than two years that emphasized the use of discrete trial instruction 
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(DTI) and naturalistic learning opportunities in the community setting. Lovaas reported 

that 47% of children receiving the UCLA model of early intensive behavioral intervention 

achieved “normal functioning” and gains were maintained into early adolescence 

(McEachin, Smith, & Lovaas, 1993). Numerous studies have replicated the results of 

the UCLA model to varying degrees (Birnbauer & Leach, 1993; Eikeseth, Smith, Jahr, & 

Eldevik, 2002; Howard et al.2005; Sallows & Graupner, 2005). 

While the primary teaching strategy in many of these studies was DTI with some 

naturalistic components included, EIBI models that have focused on the use of 

naturalistic interventions such as incidental teaching have also demonstrated large 

gains in communication skills for individuals with autism (McGee, Morrier, & Daly, 

1999).  Naturalistic interventions provide teaching opportunities in the context of 

naturally occurring activities (e.g., McGee et al., 1983; Laski et al., 1988; Schreibman & 

Koegel, 2005). Naturalistic interventions that prompt language in the context of relevant 

or naturally occurring stimuli (rather than teaching in a context unrelated to teaching 

stimuli) has shown to promote response generalization across settings as well as 

increases in spontaneous language (McGee, Krantz, & McClannahan, 1985).  Given the 

characteristic deficits in generalization with children with autism (Koegel, & Rincover, 

1973), EIBI often includes techniques to promote response generalization across 

individuals, settings, and time. 

In addition, the inclusion of more naturalistic interventions in EIBI programs may 

also be in part due to the ability to diagnosis ASD at early ages than before, 

necessitating researchers and clinicians to adapt well-established behavior analytic 

interventions such as the Lovaas model to the needs of a younger population 
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(Schreibman et al., 2015). While many empirically supported interventions developed 

for this population have been based upon the principles of behavior analysis such as 

incidental teaching (Hart & Risley, 1975) and pivotal response training (Koegel & 

Koegel, 2006), the field of developmental sciences has also made contributions to a 

growing body of literature supporting the use of naturalistic interventions for promoting 

language and communication development in young children with autism. For example 

interventions stemming from a social interactionist perspective such as responsive 

interaction (Weiss, 1981) have focused on increasing adult responsiveness to the child 

rather than targeting specific language. Ingersoll (2011), recently identified that 

responsive interaction alone produced more commenting in children with autism than 

milieu teaching, a more direct intervention that focuses on prompting language targets 

and when combined with milieu teaching, both requests and comments were shown to 

increase. In addition, Kasari et al. (2008) found that teaching foundational skills such as 

joint attention can facilitate language acquisition. Although a multitude of different 

empirically validated approaches to promoting language and skill acquisition in young 

children with autism have emerged in both the behavioral and developmental sciences, 

most consist of relatively common features including (a) implemented in natural 

settings; (b) involve shared control between the child and therapist; (c) utilize natural 

contingencies, and; (d) use a variety of behavioral strategies to teach developmentally 

appropriate and prerequisite skills (Schreibman et al., 2015). Schreibman and 

colleagues recently described interventions meeting these criteria as “naturalistic 

developmental behavioral intervention” (NDBIs) to reflect the common components 

necessary to produce best outcomes. Therefore, despite the many “brands” of 
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naturalistic intervention included in EIBI programs, most can be described as NDBIs 

and have been established as an important part of early intervention especially for very 

young children with autism and individuals with related language and communication 

delays. 

When implemented with high fidelity, both teaching formats (DTI and NDBI) have 

been independently documented as effective at producing large gains in language and 

communication (Bibby et al., 2001; Downs, Downs, & Rau, 2008). Given that most EIBI 

programs employ a tiered service delivery model in which direct care therapists often 

have little to no formal training in behavior analysis, it is important to provide newly 

hired, direct care staff with effective training on the use of DTI and NDBI. 

A common and well-established technique for training these procedures is 

Behavioral Skills Training (BST). BST packages are typically delivered one-on-one or in 

a small group format by a highly skilled trainer and includes (a) written or vocal 

instructions; (b) models of the target skills; (c) rehearsal in a role-play scenario; and (d) 

performance feedback (Miltenberger, 2008). BST has been used effectively to train high 

fidelity DTI implementation to teachers (Koegel, Russo, & Rincover, 1977), 

paraprofessionals (LeBlanc et al., 2005) and 1:1 staff (Sarokoff & Sturmey, 2008). It has 

also been used to train high fidelity implementation of several different NDBI’s, such as 

Incidental Teaching (Scheips et al., 2001), Enhanced Milieu Teaching (Kaiser, Hancock, 

& Nietfield, 2000), and the Natural Language Paradigm (Gianoumis, Seiverling, & 

Sturmey, 2012). One notable study provided comprehensive training to direct-care staff 

on 125 common EIBI skills including DTI and common NDBI techniques. Provided 

sequentially using traditional BST components, all trainees reached mastery of 125 
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skills within 20-30 hours of training (Weinkauf, Zeug, Anderson, & Ala’i-Rosales, 2011). 

Although BST produces robust results across several populations for a wide variety of 

skills, it inherently requires the trainer to be physically present and can be very time 

consuming to implement effectively. For example, Koegel, Russo, and Rincover (1977) 

documented a total of 25 hours per teacher to produce mastery across DTI skills and 

Kaiser, Hancock, & Nietfield (2000) reported approximately 18 hours to train parents to 

implement enhanced milieu teaching over the course of 12 weeks per parent.  

Given the large time requirements of BST and the high demand for EIBI services, 

it is not always feasible for agencies to provide such time intensive training by a skilled 

trainer (Jacobson and Mulick, 2000). Thus, recent advances in staff training have 

focused on ways to incorporate the effective components of BST into formats that 

reduce or eliminate the need for the presence of a trainer. Common formats include: 

Self-Instructional Manuals (e.g., Severtston & Carr, 2012), Video Modeling (e.g., 

Catania, Almeidia, Liu-Constant, & Digennaro Reed, 2009), and Computer-based 

training (e.g., McCulloch & Noonan, 2013). Self-Instructional manuals provide the 

trainee with written instructions on how to perform the target skill and typically include 

an active learning component such as a study guide that requires trainees to 

demonstrate competency (Severtston & Carr, 2012). Although this method of instruction 

has been demonstrated to produce large gains in instructor implementation with an 

overall reduced training time compared to that of traditional BST (Arnal et al., 2007; 

Fazzio & Martin, 2006;), additional training components (e.g., video models, rehearsal, 

and feedback) are often required to produce mastery and generalization (Fazzio et al., 

2009; Thiessen et al., 2009). For example, Severtston and Carr (2012), in a sequential 
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analysis of training components, found that only half of the participants reached mastery 

of DTI implementation following a self-instructional manual alone, while the other half 

required a video model and performance feedback to reach mastery. Video modeling 

has also been demonstrated as an effective tool for increasing staff performance and 

typically consists of a video of the target skill being implemented correctly and 

incorrectly, occasionally with text or voice-over instructions highlighting important 

components of the skill being demonstrated. In 2009, Catania et al. found that staff 

performance in DTI remained low when provided with written instructions, but improved 

rapidly following only 30 minutes of self-instruction via video models with only one 

participant requiring brief feedback. 

Most recently, researchers have investigated the use of computer-based training 

formats, as a way to administer empirically supported training methods such as self-

instructional manuals and video modeling in a format that does not require the trainer to 

be present, allows the trainee to work at their own pace, and makes the integration of 

manuals, study guides, and video models seamlessly available to trainees. Computer-

based formats have been used to train staff to implement behavior analytic procedures 

including DTI (Nosik and Williams, 2011; Nosik et al., 2013; Pollard et al., 2014), 

backward chaining (Nosik and Williams, 2011), and mand training (McCulloch and 

Noonan, 2013). For example, Pollard et al., (2014) used a computer-based training 

package referred to by the authors as interactive computer training (ICT) to sequentially 

train common DTI components. They demonstrated an increase to mastery level 

implementation of DTI skills across 4 unique program types in an average of only 2 

hours of self-instruction. The authors did note, that it is possible that some of the 
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acquisition demonstrated in this evaluation may have been due to repeated practice in 

role-plays following each module. Further evaluation is needed to support the use of 

ICT modules in clinical practice in which role-plays would not be included in the training 

package. Despite this limitation however, this study provides preliminary evidence that 

computer-based training can be a very effective and efficient method to train DTI 

implementation to direct-care staff. There is less support for the use of this training 

format for common NDBI techniques. Only one published study to date has evaluated 

the use of computer-based training to train an NDBI technique and was limited to mand-

training only (McCulloch and Noonan, 2013). The results of this evaluation were limited 

and only one of three instructors increased fidelity of implementation to acceptable 

levels. 

In summary, many procedures (i.e., BST, video modeling, self-instructional 

manuals, and computer-based training) have been documented for effectively training 

implementation of both DTI and various NDBIs independently, and recent advances in 

staff training formats indicate that video-models, self-instruction, and computer-based 

training can achieve similar levels of success to BST, while requiring less time and 

resource allocation than traditional BST packages. Computer-based training appears to 

provide the most efficient delivery of training on behavior analytic techniques, however 

empirical support is limited, especially as a training format used for instructor 

implementation of NDBIs. In addition, no studies to date have evaluated the use of 

computer-based training on novice direct-care staff’s acquisition of more than one 

teaching format.  

7



Therefore, the purpose of this study was to evaluate the effectiveness of a 

comprehensive, computer-based training package that utilized self-guided instructional 

manuals with embedded video models on direct-care staff’s implementation of DTI and 

an NDBI, (two foundational instructional techniques in EIBI). Participants received 

training in two phases. First, participants received instruction on DTI implementation 

and we assessed generalization across DTI programs with a confederate and response 

generalization to with children with autism. Next, participants received instruction on 

NDBI implementation with a child with autism and we assessed responding during 15 

minute, scheduled observations. 
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GENERAL METHOD 

Training Sequence 

Staff participants were recruited during orientation on their first day of work. 

Orientation consisted of training on: (a) clinical policies and procedures (b) and two 

online training modules that provided an introduction to autism spectrum disorders and 

evidence-based practices. Trainees were given two weeks to complete the modules at 

home and were not required to complete the modules before beginning the study. 

Following orientation, the experimenter scheduled each participant for training 

based on his/her availability. During this time, participants only attended the center 

during scheduled training times and did not observe any treatment within the facility or 

complete any on-the-job training. Experimental sessions were conducted two to five 

days per week until the participant demonstrated mastery across four common DTI 

program types. Next, participants were assigned to a child and scheduled to work 

directly with that child for 3 hours, 2-3 times per week. The experimenter provided two 

to three NDBI training sessions per week during the participants’ regular work schedule 

until the participant demonstrated mastery performance with their assigned client. DTI 

and NDBI training sessions lasted a maximum of 15 minutes. See Table 1 for a detailed 

training sequence. 

Participants, Setting, and Materials 

Participants. Four newly hired direct-care staff, 1 man and 3 women (age range, 

19 to 24 years) at a university-affiliated autism center participated in the study. 

Participants did not have any experience working with children with ASD and had no 

prior instruction in DTI or NDBI instructional approaches. Ruth (19) and Martha (21) 
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were both pursuing their bachelor’s degree in applied behavior analysis and Martha 

additionally had completed undergraduate coursework in Speech Language Pathology. 

Lucy (24) and Adam (23) had both recently completed their bachelor’s degree, Lucy in 

Biology and Adam in Violin Performance. Three participants had some prior human-

service work experience (Lucy, dementia caregiver; Adam, private lesson instructor; 

and Martha, nanny and daycare provider). Ruth’s, only prior work experience was in 

food service. As part of the agency training procedures, all participants completed both 

training components (DTI and NDBI) however, due to availability and scheduling needs; 

only Adam and Lucy participated in the controlled evaluation of the NDBI self-

instructional manual in Experiment 2. 

All children who participated in the study had a diagnosis of autism, ranged in 

age from 2-6 years, and were clients at the center where the study was conducted.  We 

obtained parental consent for all child participants. 10 children participated in the DTI 

evaluation. Child participants were selected based upon: (a) staff and child availability, 

and (b) if the child had a current goal that corresponded with the program type being 

assessed (e.g., gross motor imitation). 

We recruited two children to participate in the NDBI evaluation and each was 

assigned to a staff-child dyad that remained the same throughout the evaluation. Child 

participants were selected based upon who the staff trainees were assigned to work 

with.  Prior to intervention, participants’ skills were assessed via the VB-MAPP 

Milestones Assessment. The VB-MAPP is a criterion-referenced assessment tool 

designed to assess and monitor performance for individuals with ASD and social-

communicative deficits (VB-MAPP; Sundberg, 2008).  Child 1 (assigned to work with 
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Adam) was a 2 year-old boy who had been receiving clinical services for approximately 

two weeks at the start of the evaluation. He communicated primarily by leading 

instructors by the hand towards preferred stimuli and/or demonstrating the sign for 

“more” as used in American Sign Language.  He made some babbling sounds but did 

not have vocal imitation and he made limited eye contact.  He received a summative 

score of 19.5 on Level 1 (0 to 18 months) and demonstrated some emerging play skills 

on Level 2 of the VB-MAPP Milestones Assessment.  Child 2 (assigned to work with 

Lucy) was a 3 year-old boy also diagnosed with autism that communicated primarily by 

using 1-word vocal approximations, often coordinated with eye contact. He had been 

receiving clinical services for approximately 1 month at the start of the evaluation and 

received a summative score of 87.5 on Level 1-3 (0 to 48 months) of the VB-MAPP 

Milestones Assessment. 

Setting and Materials. All DTI sessions were conducted in a small private room 

equipped with video recording equipment, chairs, and the materials necessary to 

conduct each session. All NBDI sessions were conducted in a small, private room that 

was equipped with video recording equipment, a table, chairs, and a wide variety of 

age-appropriate toys that were placed on low shelves. 

Response Measurement 

Dependent Variables. The primary dependent variable for DTI sessions was the 

percentage of correctly implemented instructor steps. All sessions were videotaped and 

scored following the session using a 17 to 21-item checklist for correct instructor 

implementation that varied by program (Appendix C). These checklists included steps 

necessary to correctly get ready for the session, present the SD, prompt, deliver 
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consequences, and record data. (See Appendix A for detailed operational definitions). 

While most steps were the same across program types, some steps were not necessary 

or varied slightly based on the requirements of the task. For example, in an intraverbal 

program, there are no physical stimuli, so there is no need to present or remove stimuli. 

Each instructor step was scored per trial (12 trials per session) as either correct ( + ), 

incorrect ( - ), or not applicable ( / ). The percentage of correctly implemented instructor 

steps for each session was calculated by dividing the total number of correctly 

implemented steps by the total number of opportunities to perform a step (total steps 

minus those recorded as / ) and multiplied by 100. The mastery criterion for 

performance was 90% correct implementation across two consecutive sessions with no 

consistent errors. A consistent error was defined as performing a single instructor step 

incorrectly for 50% or more of the opportunities to perform that step. The criterion 

requiring no consistent errors was included because it was possible for a participant to 

perform at 90% accuracy while consistently performing a step incorrectly. 

For NBDI sessions, the primary dependent variables included (a) the percentage 

of correctly implemented prompts, and the total occurrences of (b) environmental 

arrangements, and responsive interaction strategies that included (c) mirror and 

mapping, (d) modeling language targets, and (e) inappropriate redirections made by the 

participant (Table 1). The prompting procedure trained in this evaluation was adapted 

from incidental teaching procedures (Hart & Risley, 1975) however; we excluded the 

use of a vocal cue (e.g., “What do you want?”) and did not train staff to use varying 

degrees of prompts. A prompt was scored as correct if the instructor provided 

assistance up to two times following a non-target child initiation and provided access to 
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the requested item immediately following a target response to terminate the prompting 

sequence. Correct assistance was provided by modeling the language target (e.g., 

“ball”) or by physically holding the requested item near the instructor’s own eyes or 

simply waiting expectantly for up to 10 seconds (when eye contact was indicated as the 

child’s communication target). A prompt was scored as incorrect if the instructor 

excluded any of the steps previously mentioned, engaged in the wrong sequence of 

steps, or provided a prompt when the child did not make a non-target initiation. 

Environmental arrangements were defined as instances in which the instructor arranged 

the environment to encourage child initiations (e.g., putting an item out of reach so that 

the child would need to ask for it). The use of 7 different environmental arrangements 

were scored and included: (1) placing an item in sight but out of reach, (2) controlling 

access to the preferred item, (3) delaying assistance, (4) providing inadequate portions, 

(5) offering choices, (6) creating and pausing in a routine, and (7) intentionally 

sabotaging a situation (Kaiser, Ostrosky, & Alpert, 1993; Ingersoll & Dvortcsak, 2006). 

Mirror and Mapping was defined as instances in which the instructor imitated a child’s 

actions (e.g., rolling a car) while modeling language targets that correspond with the 

child’s action (e.g., instructor says “roll”). Modeling language targets was defined as 

instances in which the instructor used language that was within two levels of the child’s 

language targets and relevant to the child’s ongoing activity. Finally, inappropriate 

redirections were scored when the instructor recruited the child’s attention away from an 

activity or item selected by the child, either in an effort to prompt language or to initiate a 

new activity. Redirections made by the instructor to prevent or remove the child from a 
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dangerous situation, to redirect inappropriate behavior such as hitting the instructor or 

destroying toys, and to prevent the child from leaving the room were excluded. 

The mastery criterion for correct prompting was 80% accuracy across two 

consecutive sessions and feedback was provided following training if the participant did 

not reach mastery within 3 sessions. No mastery criteria were set for instructor’s use of 

environmental arrangements, mirror and mapping, or modeling because each technique 

was dependent upon child behavior within each session. However, we provided 

feedback on the use of any technique that remained at a low rate following training. 

Finally, staff performance was only considered at mastery if one or fewer redirects 

occurred for two consecutive sessions to ensure that the instructor followed the child’s 

lead throughout each session. 

Training Duration. We also collected data on the duration it took each participant 

to complete each of the self-instructional training components as well as the duration of 

direct supervisor time required throughout the evaluation. 

Social Validity. In order to assess participants’ satisfaction with the training 

procedures, we asked participants to complete a survey about their experience 

(adapted from the survey used by Weinkauf et al., 2010). The survey was anonymous 

and the experimenter was not present when participants completed it. The survey 

consisted of 10 questions that asked participants to rate the importance and 

effectiveness of the training package, their personal improvement in DTI and NDBI, 

level of comfort with the training procedures, and training component preferences. 
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Interobserver Agreement and Treatment Fidelity 

Interobserver Agreement. A second observer independently collected data on 

participants’ DTI and NDBI implementation from video for a minimum of 33% of the 

sessions in each condition for each participant. For DTI Implementation, interobserver 

agreement (IOA) was calculated on a trial-by-trial basis by dividing the number of 

agreements by the total number of agreements and disagreements and multiplying by 

100. An agreement was scored if both independent observers scored a correct, 

incorrect or not applicable ( / ) for a given step of each trial. Mean agreement was 92% 

(range, 85 to 99%) for Ruth; 92% (range, 75 to 100%) for Martha; 90% (range, 71 to 

100%) for Lucy; and 92% (range, 78 to 100%) for Adam. For NDBI implementation, IOA 

was calculated by dividing the session into 10-second intervals and scoring each 

interval for agreement. An agreement was scored if both independent observers 

reported an occurrence or non-occurrence of each dependent variable. Mean 

agreement for each dependent variable is listed in Table 5. Overall mean agreement 

was 89% for Adam and 85% for Lucy. 

Treatment Integrity. In addition, we collected treatment integrity measures for 

training administration, probe sessions, and confederate script following for at least 30% 

of all sessions to ensure that experimental procedures were implemented correctly. A 

checklist of experimenter behavior was prepared to assess fidelity of each and the 

secondary observer collected data from video following sessions. Treatment integrity 

was calculated by dividing the number of correctly implemented items by the total 

number of items then converting the ratio to a percentage. Treatment integrity for 

training administration and experimental sessions was 100% across all participants in 
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both evaluations. The mean accuracy of confederate checklist following was 96% 

(range 92 to 100%) for Ruth; 92% (range, 80 to 100%) for Martha; 93% (range, 77 to 

100%) for Lucy; and 94% (range, 77 to 100%) for Adam. 
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EXPERIMENT 1: DISCRETE TRIAL INSTRUCTION (DTI) 

The purpose of Experiment 1 was to determine if a computer-based training 

package that included a self-instructional manual and video models would increase staff 

trainees’ accuracy in implementing a DTI program. More specifically, we provided 

training on a receptive identification task and assessed generalization across three 

additional DTI programs: (a) expressive identification (b) intraverbal, and (c) motor 

imitation training. In addition, we assessed for generalization to a child with ASD. 

METHOD 

Experimental Design. A multiple-probe design across DTI program types 

(Receptive Identification, Expressive Identification, Intraverbal, and Imitation) was used 

to evaluate the effects of the self-instructional training package on participants’ correct 

implementation of DTI. Although the multiple-probe design is often used as an 

alternative to a multiple baseline design due to difficulties with obtaining extended 

baseline measures (Horner & Baer, 1978), we selected this design as a way to evaluate 

participants’ generalization to untrained program types following the administration of 

each self-instructional training package. Therefore, participants first experienced 

repeated baseline measures with a confederate for a receptive identification program 

along with a single baseline probe across three additional common program types (i.e., 

Expressive Identification, Intraverbal, and Imitation). Following baseline, we trained the 

receptive identification program to mastery then assessed for generalization across the 

three untrained program types. At this point, if any program was not at mastery, we 

provided additional training as needed (one program at a time) before again assessing 

for generalization. Once the participant demonstrated mastery across all four, program 
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types, we assessed for generalization to a child with autism, then assessed for 

maintenance of these skills over time with a child. 

Probe Sessions. We provided trainees with a program binder, designed to 

closely resemble that of actual clients, which contained: (a) a brief program description, 

(b) corresponding data sheets and, (c) a short summary of all the information needed to 

correctly implement the program including the targets, prompting condition (e.g., 3-

second time delay), controlling prompt, and reinforcement schedule, and (d) definitions 

of all technical terms (e.g. controlling prompt) (Appendix B). Before beginning each 

session, the participant was also provided with several mock reinforcers (e.g., wind up 

car, puppet, leapfrog tablet) that remained the same throughout the evaluation and a 

pen or pencil to record confederate responses. 

The participant was provided 5 minutes to prepare for the session. When the 

participant indicated that he or she was ready (or after 5 minutes had elapsed), the 

experimenter instructed the participant to begin teaching and began simulating a child 

with autism. Trainees were instructed to teach a confederate given a particular program 

type and they were told the specific response to teach (e.g., point for receptive 

identification task). The session ended after 12 trials had been completed or after 15 

minutes, whichever occurred first. No feedback was provided regarding participant 

performance. 

The experimenter served as a confederate and pseudo-randomly engaged in 

four correct responses, two “no-responses”, two incorrect responses, two responses in 

which she scrolled through several target responses in rapid succession, and two 

responses in which she either touched two objects at the same time (receptive 
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identification) or two responses in which she “self-corrected” by engaging in the 

incorrect response followed quickly by engaging in the correct response (imitation, 

intraverbal, and expressive identification). In addition, the confederate engaged in minor 

forms of disruptive behavior such as swiping materials and running away from the table 

(four trials), not attending to the instructor (two trials), incorrect responding to the 

controlling prompt (two trials), or displaying disinterest in the preferred items (one trial). 

The confederate’s initial response to the SD was always scripted. After the programmed 

response to the instruction, the confederate always engaged in a correct response 

regardless of trainee step implementation. This was to prevent the trainee from 

inadvertently contacting reinforcement. These confederate response types were 

adapted from the procedures developed by Vladescu et al. (2012). 

 We collected repeated baseline measures with a confederate for the receptive 

identification program (3, 6, 9, and 12 probes respectively by participant) and one probe 

with a confederate across each additional program type. Performance with a child was 

assessed once across each program type in baseline using identical procedures; 

however, in these probes the participant was provided with toys and/or snacks that the 

child preferred and targets were selected based on the child’s current goals. 

Computer-Based Training. Participants were seated at a desktop computer and 

provided with a self-instructional manual, a corresponding printed study guide, a pencil, 

and headphones. We first provided the receptive identification manual, which was 32 

pages and consisted of 12 sub-sections that included instruction on session readiness, 

components of a discrete trial, data collection, and behavior management strategies. 

Instruction on behavior management was provided to prepare trainees for unexpected 
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challenging behavior and how to appropriately respond appropriately. Common 

scenarios were described with video models demonstrating appropriate staff responses 

and staff was instructed to always contact their supervisor if challenging behavior 

occurred. Each sub-section provided a rationale and background for the step being 

taught, written instructions on how to perform the related steps correctly, practice 

activities, video models, and study guide questions. The manual included 52 embedded 

video models of correct and incorrect DTI implementation that were each under one 

minute in length (range, 3 - 51 s). There were a total of 67 questions in multiple-choice 

and open-ended format that often included videos or scenarios for the trainee to 

respond to.  Three additional self-instructional manuals on expressive identification, 

intraverbal, and imitation programs were developed using the same format as the 

receptive identification manual; however, these were not as extensive and only included 

instructions on steps that differed from the receptive identification program. Each eight-

page manual consisted of four sub-sections (i.e., Manual Overview, Instructor Steps, 

SD, and Prompting), eight study guide questions, and 11 embedded videos. In addition, 

following completion of each self-instructional manual, participants watched a review 

video with voiceover instructions that demonstrated 12 correctly implemented trials of 

each program type with a confederate. Confederate response variation in the videos 

was identical to that of the probe sessions. The receptive identification video was 14 

minutes and each of the three additional videos was approximately 8 minutes.  

Upon completion of the manual, the experimenter reviewed the study guide with 

the participant to check for correct and complete answers. If the participant provided an 

incomplete answer, the experimenter asked for clarification but did not provide the 

20



correct answer. If the participant made an error or asked a question at this time, the 

experimenter redirected the participant to the portion(s) of the manual containing the 

answer and asked the participant to re-read the section. If the participant continued to 

make an error after re-reading the section, the experimenter would provide the answer 

by reading it to the participant directly from the manual. After the participants provided 

correct answers for all questions, the participant was directed to watch the review video. 

During the video, the participant was provided with a data sheet (identical to the one 

provided during probe sessions) and was instructed to collect data on the child’s 

performance for each of 12 trials. A key with correct data collection was provided to the 

participant at the beginning of the video and the participant was encouraged to wait until 

the end to check their answers, however this was not monitored or enforced. 

 Post Training & Generalization Probes. After completing the training package, 

the participant’s performance was assessed with a confederate using procedures 

identical to baseline probe sessions. Following mastery with a confederate of the 

program that was trained, generalization probes on the untrained program types were 

conducted with the same confederate using the same procedures. No feedback was 

provided regarding participant performance at this time. 

Performance Feedback. Performance feedback was provided if the participant 

did not reach mastery. During this phase, the experimenter showed the participant the 

data sheet from the previous session on the instructor’s DTI implementation (Appendix 

C), pointing out the common errors the instructor made, as well as providing praise for 

the steps performed correctly. The experimenter then answered any questions the 

participant had that were relevant to the program being trained, then required the 
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participant to practice the common errors briefly with the experimenter until the step was 

demonstrated correctly. This continued before each probe session until the participant 

reached mastery. 

Generalization and Maintenance. After all 4 program types were mastered with a 

confederate, we assessed for generalization to a child with autism across each program 

using procedures identical to the baseline probes conducted with a child. The child used 

for each probe session was selected based on availability at the time of assessment, 

therefore child generalization probes were not always conducted with the same child as 

in baseline. Also, because the child probes were only used to assess staff performance, 

child performance was not assessed or controlled for in this evaluation. 

Maintenance probes were conducted with a child using procedures identical to 

the child generalization probes and occurred at least 2 weeks after the participant 

demonstrated mastery of each program with a child. Due to agency scheduling needs 

and participant availability, we only collected maintenance during participants’ regular 

work schedule. In addition, we only assessed maintenance of programs that each 

participant’s assigned client had a current goal for, unless an appropriate schedule 

change could be made without disrupting regular service delivery. For example, 

occasionally, multiple staff members assigned to a child’s team were working at the 

center with other clients, making it possible to switch staff assignment for brief 15 

minute periods. However, these schedule changes were only made if it was in the best 

interest of both clients. 
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RESULTS 

Figure 1 depicts the percentage of correctly implemented steps for Ruth and 

Lucy who completed 3 and 6 baseline role-plays of the receptive program, respectively. 

In baseline, Ruth (left panel) demonstrated moderate accuracy with a confederate 

across all program types (M=62%; range, 45% to 71%) and performed similarly with a 

child (M=50%; range, 43% to 53%). Lucy (right panel) demonstrated low accuracy with 

a confederate (M= 18%; range, 11% to 30%) and with a child (M=27%; range, 11% to 

45%). Following the initial self-instructional training on the receptive identification 

program, both participants’ performance increased immediately and met mastery 

criterion within two and three probes for Ruth and Lucy, respectively. During the first 

generalization probe of untrained programs (expressive, intraverbal, and imitation), both 

participants’ accuracy improved (Ruth, M= 80%, range, 70% to 93%; Lucy, M=82%, 

range, 79% to 88%), however performance was not at mastery criterion with any 

program.  Both participants received self-instructional training on expressive 

identification after engaging in a consistent error during probes (Ruth used the incorrect 

SD while Lucy did not restate the SD). Following self-instruction, both participants’ 

performance increased to mastery within 2 probes, remained at mastery for the 

receptive identification program, and increased to mastery for the intraverbal program 

without additional training. Ruth and Lucy maintained high accuracy (Ruth, M=92%; 

Lucy, M= 75%) during additional imitation probes; however, performance was not at 

mastery criterion.  Thus, we provided self-instruction on the imitation program, and both 

participants performance met mastery criterion, while maintaining accurate performance 

across all DTI program types with a confederate. 
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We assessed generalization with a child with ASD. Ruth demonstrated mastery 

level performance for 3 of 4 program types (M=97%) and across 3 different children; 

however, she reverted to making the same consistent error demonstrated prior to 

training during the imitation probe. After providing brief feedback on the error, her 

performance increased to mastery criterion. Lucy demonstrated mastery with a child for 

only 1 program type (expressive identification) and maintained high levels of correct 

performance across the other 3 programs (M=92%). Due to consistent errors (i.e., not 

securing “ready behavior” and using an incorrect SD); however, we provided brief 

performance feedback on each program type and her subsequent performance reached 

mastery across 4 different children. 

We assessed maintenance of DTI implementation over time for programs that 

were a current goal for each participant’s assigned client. For Ruth, we assessed 

performance during receptive and expressive identification programs after 2 weeks and 

performance remained highly accurate (M=98%). For Lucy, performance remained high 

(M=96%) after 2 to 4 weeks all program types. After 3 months, Lucy maintained highly 

accurate performance (99%) during an expressive identification probe; however, 

demonstrated reduced accuracy (80%) during the imitation probe. 

Figure 2 depicts the percentage of correctly implemented steps for Adam and 

Martha, who completed nine and 12 baseline probe sessions of the receptive program, 

respectively. In baseline, Adam (left panel) demonstrated low accuracy with a 

confederate (M=28%; range, 19% to 42%) and slightly less accurate performance with a 

child (M=23%).  Adam’s performance reached mastery criterion with a confederate 

across all program types after the self-instructional training on receptive identification 
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tasks. In the generalization probes with a child with autism, Adam demonstrated high 

accuracy across all program types (M=90%; range, 82% to 97%), met mastery for 2 of 

the 4 program types (i.e., expressive and intraverbal) and required performance 

feedback to reach mastery for the other 2 programs.  Maintenance was not assessed 

for Adam because his assigned client was new to the treatment facility and did not have 

any current DTI goals. 

Martha (right panel) demonstrated low accuracy across all programs with a 

confederate (M=X%) during baseline. Following self-instruction with receptive 

identification tasks, performance improved but remained below mastery criterion. The 

experimenter provided feedback on receptive identification training and performance 

increased to mastery levels. Following Martha’s mastery-level performance with 

receptive identification tasks, we reassessed performance across the remaining DTI 

program but responding remained below mastery criterion. Next, we provided additional 

self-instructional training on expressive identification programs.  Her subsequent 

performance increased to mastery-level for expressive and intraverbal programs. She 

made a persistent error during the imitation program therefore we provided self-

instructional training which resulted in criterion-level performance. Her performance was 

variable when we assessed generalization with a child (range, 67% to 99%) with three 

of the four program types requiring performance feedback before reaching mastery 

performance.  After 2 months, Martha maintained highly accurate performance 

(M=99%) for an expressive and imitation probe with 2 different children. 

Table 3 displays the amount of time participants required to complete all training 

components as well as the portion of that time requiring the supervisor to be physically 
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present (i.e., review and feedback). All training components were completed in an 

average of 3 hours and 45 minutes (range, 172 to 277 min.). Participants completed 

self-instructional manuals in an average of 3 hours (range, 128 to 205 min.), reviewed 

study guide materials with their trainer for an average of 20 minutes (range, 13 to 27 

min.), and received performance feedback for an average of 20 minutes (range, 2 to 45 

min.). The experimenter was required to be physically present for an average of 40 

minutes per participant, however this ranged from 15 to 72 min. 
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BRIEF DISCUSSION 

The primary purpose of Experiment 1 was to determine if a computer-based 

training package that included a self-instructional manual and video models would 

increase novice instructors’ accuracy of DTI implementation with an adult confederate 

and generalize to a child with ASD without additional training or practice working with a 

child. In addition, we assessed for generalization of DTI implementation to three 

untrained DTI program types with a confederate and with a child with ASD. Results 

indicate that the computer-based training package was effective at significantly 

increasing the accuracy of all four instructor’s implementation of the receptive 

identification DTI program and three of four participants immediately reached mastery 

criterion with a confederate without receiving any additional performance feedback. 

In addition, all participants demonstrated a considerable amount of generalization 

to untrained programs following self-instruction and mastery of the receptive 

identification program only. Most notably, Adam did not require any additional training to 

reach mastery criterion on the three untrained programs with a confederate or to reach 

mastery criterion with a child for two of the untrained programs (expressive and 

intraverbal). The other three participants demonstrated varying degrees of 

generalization to the untrained programs with a confederate with the most notable 

effects observed in Lucy. She performed with low accuracy in baseline (average 29%) 

demonstrating a high degree of generalization to the untrained programs following initial 

training (average 87%). Ruth and Martha demonstrated some improvement following 

initial training, however gains were minimal. 
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Perhaps most importantly, three out of four participants did not require any 

performance feedback to reach mastery criterion until after a final probe for 

generalization to a child with ASD. In addition, all participants demonstrated 

generalization of these skills to a child with ASD in less than 4 hours of training, with 

only a small portion of that time requiring the trainer to be physically present. Given how 

valuable time receiving high quality instruction is for children with autism, the fact that all 

four newly hired novice instructors demonstrated high fidelity discrete trial instruction on 

the first session with a client is notable. 

Although three participants required additional training on the expressive and 

imitation programs to reach mastery criterion with a confederate, no participant required 

additional training on the intraverbal program. Based on the common errors made in the 

initial probe for generalization, we suspect that the key element included in subsequent 

computer-based training packages responsible for the improved accuracy of instructor 

implementation, was the video demonstration and specific instructions on the correct 

prompting procedures for each program. For example, in the first generalization probe, 

participants’ performance on all three untrained programs were similar in that most of 

the instructors’ errors consisted of providing an incorrect prompt following a confederate 

error. More specifically participants did not re-state the SD, (e.g., “What is it?”, “What is 

your name?”) before modeling the correct response. Therefore it is not surprising that 

performance on the intraverbal program improved without additional training, after 

receiving self-instruction for the expressive program that specifically taught and 

demonstrated correct prompting procedures for a vocal response. Given these findings, 

it is possible that brief additional video models of various prompting procedures could 
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be included in one self-instructional training package rather than provided sequentially, 

accomplishing the same results while further reducing the duration of training time. 

Unlike the other participants, Martha required feedback on two programs 

(receptive and imitation) to reach mastery criterion with a confederate and in two of the 

probes for generalization to a client, she performed with much lower accuracy 

compared to the other participants. One possible explanation for these differences may 

be attributed to inadvertent feedback provided as a side effect of continued and 

extended evaluation of her performance in baseline. Martha was randomly selected to 

complete a 9 session extended baseline of the receptive identification program, 

however before training could be provided, Martha’s performance steadily increased, 

suggesting an additional variable was controlling her performance. Although no 

performance feedback was provided during this time, it is possible that inadvertent 

feedback was provided as an outcome of repeated and extended practice in probe 

sessions with the confederate. For example, it is possible that, motivated by performing 

correctly, she engaged in a correct prompting procedure and was reinforced by 

successfully “teaching” the confederate. Because Martha experienced such an 

extended baseline to establish stable performance, it is also possible that during this 

time, she practiced errors that were similarly established during the probe sessions. 

This may explain her difficulty reaching mastery following the initial training and would 

also explain the high number of consistent errors made throughout the evaluation. 

It should also be noted that although some feedback was required to produce 

mastery-level performance with a child, all participants demonstrated above 90% 

accuracy on the first session with a child following training and feedback was most 

29



commonly provided to address child-specific errors such as, securing the child’s 

attention before trials and identifying and responding to the child’s preference 

throughout the session. Given that the participants did not have any experience working 

with young children with ASD prior to beginning the study or have an opportunity to 

build rapport with the children in the study, it is reasonable to expect some difficulty in 

these areas due to the novelty of working with a child. Some participants even reported 

feeling uncomfortable during child probes, despite highly accurate DTI implementation. 

In order to evaluate the effects of the self-instructional training package, 

participants were not permitted to observe clients interacting with staff members 

throughout the evaluation. However, it is possible that less child-specific errors would 

have occurred following training if participants were provided with opportunities to 

interact and build rapport with clients throughout the evaluation. 
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EXPERIMENT 2: NATURALISTIC DEVELOPMENTAL 
BEHAVIORAL INTERVENTION (NDBI) 

We used a non-concurrent multiple baseline across two instructor-child dyads to 

evaluate the effects of a self-instructional training package on participants’ correct 

implementation of an NDBI. Administration of the training package was staggered 

across dyads after three and five baseline sessions. 

METHOD 

Pre-Baseline. Prior to the start of the evaluation, both children were assigned 

communication targets and a prompting schedule. Communication targets were 

selected based on recommendations from the child’s case manager. We also 

conducted informal evaluations with a skilled instructor to ensure that the targets 

recommended were used infrequently by the child in a natural play setting and that 

when prompted correctly, the child could engage in the target response. Communication 

targets were always prompted in the context of a child initiation for an action or object, 

therefore child communication responses are referred to throughout this evaluation as 

target and non-target initiations. Non-target initiations included any child initiations that 

were less complex than the target. For Child 2, a target initiation was defined as a 

“clear, 1-word” request and this remained the same throughout the evaluation. Some 

examples of non-targets included unintelligible 1-word requests, vocal approximations, 

and leading the instructor by hand. For Child 1, target initiations at the start of the 

evaluation included: (a) any vocalizations (e.g., “ah” accepted for “ball”) and (b) eye 

contact. These targets were mutually exclusive. Examples of non-targets for Child 1 

included leading the instructor by hand and reaching for items without engaging in 

vocalizations or eye contact. Midway through the evaluation, Child 1’s targets were 
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modified (described in post training 2) at which point, vocalizations were removed as a 

target and were considered non-target initiations. If the child engaged in eye contact as 

well as vocalizations, it would be scored as a target initiation; however, vocalizations 

were not a requirement. 

In addition, a prompting schedule specific to each child was assigned. These 

schedules were suggested by the children’s case manager to maintain child initiations 

(target and non-target) under increasing response requirements. Child 1 engaged in a 

low rate of initiations; therefore, participants were instructed to only prompt following 

10% of his non-target initiations to maintain overall initiations. Child 2 engaged in a 

much higher rate of initiations, therefore participants were instructed to prompt following 

approximately 40% of his non-target initiations. Therefore, it should be noted that while 

a prompting sequence could begin any time the child engaged in a non-target initiation, 

prompts should have only been provided following some non-target initiations. All other 

non-target initiations would be reinforced immediately without beginning a prompting 

sequence. 

Baseline. At the beginning of each session, the experimenter provided scripted 

instructions about the session, telling the instructor to “use naturalistic teaching 

techniques to teach the child to interact and communicate with you.” Then, the 

experimenter briefly described the client, stating their preferences, primary form of 

communication, and the communication target(s) to teach throughout the session. In 

addition, the participant was given instructions to follow the prompting schedule specific 

to each child. 
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After receiving instructions, the participant was provided 5 minutes to prepare for 

the session and the experimenter and child left the room. When the participant indicated 

that he or she was ready (or after 5 minutes had elapsed), the experimenter and child 

returned to the room and the participant was instructed to begin working with the child 

and reminded to have fun. The experimenter stayed in the room to videotape each 

session using a handheld camera in order to keep the child and instructor within the 

camera field at all times, however the experimenter did not speak to the participant 

while the session was in progress. Each session was terminated after 15 minutes had 

elapsed and no feedback was provided regarding the participant’s performance. 

Baseline & Post-Treatment Generalization Probes. We also assessed 

generalization of the trained skills to a novel child with autism by inversing the 

instructor-child dyads. Therefore, we assessed Adam’s generalization with Child 2 and 

Lucy’s generalization with Child 1. These sessions were identical to baseline and 

occurred once in baseline and once after demonstrating mastery with their assigned 

child. 

Self-Instructional Training. Following baseline, participants were provided with 

the self-instructional manual and corresponding study guide. Training procedures were 

identical to the DTI training described in Experiment 1; however, the participant did not 

watch a final video after reviewing the study guide with the experimenter because a final 

video was embedded in the last page of the self-instructional manual.  

The self-instructional manual developed for the NDBI training was developed 

using the same format as the DTI manuals and was administered on a desktop 

computer in Microsoft Word. The manual was 29 pages in length and subdivided into 7 
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sub-sections that included an introduction to naturalistic instruction, an overview of 

responsive interaction techniques, environmental arrangements, child-initiated teaching 

episodes, prompting, natural reinforcement, and concluded with a review section.  The 

manual included 72 embedded video models of correct and incorrect use of naturalistic 

instruction demonstrated with children with autism. The videos ranged in duration from 1 

second to 4.5 minutes (mean 29 seconds), with the exception of the final review video 

without voiceover (14.5 minutes) that demonstrated correct implementation of 

naturalistic instruction with a child with autism. There were a total of 91 questions in 

multiple-choice and open-ended format, 40 of which required the participant to respond 

to questions about a video model 

Post-Training (PT 1). After completing the self-instructional training, performance 

was assessed using procedures identical to baseline. At the start of each session, the 

experimenter read the participant the same script that was read in baseline, which 

included child specific prompting schedules. 

Modified Post-Training (PT 2). During Adam’s first three sessions following self-

instruction, experimenters suspected that the prompting schedule was obstructing the 

participant’s ability to demonstrate mastery of the skill due to the child’s low initiation 

rate. For example, during session 6, Child 1 only engaged in 6 non-target initiations. If 

the participant followed the prompting schedule (i.e., prompting on approximately every 

10th non-target initiation), it would actually be incorrect if the instructor provided a 

prompt over the course of the session. Therefore, before providing performance 

feedback, the experimenters modified the post-training procedures across both 

participants to assess performance without the constraints of the prompting schedule. 
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Participants were provided with the same instructions in baseline and post-training 

however, they were instructed to, “please prompt at least every other non-target 

initiation throughout your session.” In addition, the target communication for Child 1 was 

changed to include eye contact only and Adam was instructed that, “all other forms of 

communication will not be accepted as a correct communication response.”  

Performance Feedback. Performance feedback was provided if the participant 

did not reach mastery within 2 modified post-treatment sessions. During this phase, the 

experimenter met with the instructor-child dyad in the treatment room for approximately 

20-30 minutes and provided ongoing and immediate praise for correctly implemented 

techniques and verbal feedback on techniques used incorrectly. The experimenter also 

modeled techniques with the child, then asked the instructor to practice the technique 

with the child while providing additional feedback on the instructor’s performance. This 

continued between sessions until the participant reached mastery. 

Maintenance. Maintenance was assessed using procedures identical to the 

modified post-training sessions and was conducted 1 week following the completion of 

training. During the last week of the evaluation, Child 2 had to leave town unexpectedly 

for a family emergency, therefore only Adam completed the evaluation. 
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RESULTS 

NDBI Implementation. Figure 3 depicts the percentage of correct prompts 

delivered by the instructors. Closed circles indicate sessions conducted with the 

assigned dyad and open circles indicate generalization probes with the unassigned 

child participant. In baseline, both instructors demonstrated a low percentage of correct 

prompts with their assigned child and with the novel child (M=0% for Lucy; M=17% for 

Adam), with the exception of one session in which Lucy demonstrated 100% accuracy. 

It should be noted however, that Lucy engaged in a low rate of overall prompting 

(correct and incorrect) in baseline (M=1.6) and therefore the high accuracy 

demonstrated in session 2, may be partially attributed to reporting accuracy as a 

percentage. Adam similarly engaged in slightly higher rates of prompting in baseline 

(M=12). Following self-instruction (PT 1), Adam’s percentage of correct prompts 

improved (M=80%, range 70% to 100%), however due to the prompting schedule 

required, the effects of self-instructional training are difficult to interpret due to low rates 

of prompting (M=7, range 3 to 10). After modifying the prompting schedule (PT 2), 

Adam increased the overall number of prompts provided throughout both sessions 

(M=9) but his percentage of correct prompting (M=75%) remained consistent with his 

performance demonstrated in PT 1. After performance feedback was provided, he 

immediately demonstrated 100% accuracy and met mastery for correct prompting. One 

week following completion of training, Adam demonstrated 90% correct prompting with 

his assigned child and demonstrated highly accurate prompting with Child 2 (89%). 

Lucy’s performance following self-instruction was also variable and difficult to interpret 

due to low rates of prompting (range 0 to 1), however with the modified prompting 
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schedule (PT 2), Lucy increased the number of prompts delivered and improved her 

accuracy to 67%. Following performance feedback, Lucy further increased the number 

of prompts delivered and increased her accuracy to 93%. 

Figure 4 depicts Adam and Lucy’s use of environmental arrangements and 

responsive interaction techniques (i.e., mirror and mapping, modeling, redirects). The 

dotted line indicates inappropriate staff redirects and is the only data path in which a 

decrease (rather than increase) in staff behavior was targeted. In baseline, both 

participants demonstrated a very low frequency of environmental arrangements (M=1 

for Adam; M= 0.6 for Lucy) and mirror & mapping (M=1 for Adam; M= 0.2 for Lucy), and 

a higher frequency of modeling (M=21 for Adam; M=17 for Lucy) and inappropriate 

redirects (M=5 for Adam; M=39 for Lucy). Performance was similar when assessed with 

the novel child for both participants. Following self-instructional training, both 

participants increased the use of environmental arrangements (M=6.4 for Adam; 

M=5.67 for Lucy) and mirror and mapping (M=2.6 for Adam; M=7.33 for Lucy). There 

was no significant change in the frequency of modeling for Adam (M=16.8) and while 

Lucy’s frequency of modeling substantially increased from baseline during the first post-

training session, we observed a sharp decreasing trend over the subsequent 2 sessions 

with a return to baseline levels. The frequency of inappropriate redirects was greatly 

reduced from baseline following training for Lucy (M=5) and variable for Adam (M=4.4; 

range 0 to 12), however neither participant met the mastery criterion of 1 or fewer 

redirects across 2 consecutive sessions. Following feedback, Adam’s frequency of 

inappropriate redirects was reduced to 0 and his frequency of environmental 

arrangements, mirror and mapping, and modeling increased. During the 1-week 
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maintenance probe, Adam used each technique at rates similar to the final phase of 

training and demonstrated generalized use of these techniques by performing 

comparably with the unassigned child. Because Lucy did not meet the mastery criterion 

for the reduction of redirects or for correct prompting, feedback was provided on both. 

Although her prompting accuracy improved with feedback, no significant changes were 

observed in her use of the responsive interaction techniques or environmental 

arrangements and her frequency of inappropriate redirects increased following the first 

performance feedback session. Lucy only completed one feedback session prior to her 

assigned child’s emergency leave; therefore she did not meet mastery and will continue 

receiving training when her child returns. 

Training Duration. Table 4 displays the amount of time participants required to 

complete all training components as well as the portion of that time requiring the 

supervisor to be physically present (i.e., review and feedback). Participants completed 

self-instructional manuals in an average of 3 hours and 25 minutes, reviewed study 

guide materials with their trainer for an average of 38 minutes (range, 28 to 47 min.). 

Both participants received 1 hour and 15 minutes of performance feedback, however 

Lucy did not meet competency and will require additional feedback. The experimenter 

was required to be physically present for 1 hour and 43 minutes for Adam. 

Trainee Satisfaction & Feedback Survey.  After completing the training package, 

trainees were asked to complete a satisfaction survey regarding the training process. 

Only two participants returned the survey. Both trainees rated the training package as 

“extremely important” and reported that it was “very effective” at improving their 

implementation of DTI and NDBI. Both trainees also reported video models as their 
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most preferred training component and written manuals as the least preferred. In the 

final free response question requesting feedback from trainees, both suggested to 

reduce the amount of manuals provided and increase video models. Complete results of 

the survey are listed in Table 6. 
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BRIEF DISCUSSION 

The purpose of Experiment 2 was to evaluate the effects of a computer-based 

training package on trainees’ correct implementation of an NDBI with a child with ASD 

as well as to assess generalization to a novel child. Overall, the results indicate that the 

computer-based training developed for Experiment 2 produced variable effects on both 

trainees’ NDBI implementation with a child. More specifically, both participants’ 

prompting accuracy improved but was variable. One participant (Adam) somewhat 

increased the use of environmental arrangements and responsive interaction while the 

other (Lucy) made no significant improvement. One participant (Lucy) significantly 

reduced the rate of redirections while the other (Adam) maintained a low percentage of 

redirects but did not reduce the use of redirects completely until feedback was provided. 

Although the results of this evaluation provide less support for the use of 

computer-based training of NDBIs, this is the first extension evaluating the use of this 

training format to teach multiple naturalistic teaching techniques (i.e., prompting, 

modeling, environmental arrangements, mirror and mapping, and reduction of staff led 

interactions) in a single self-guided training package. Therefore, it is worth carefully 

exploring the implications of these results while acknowledging the limitations of this 

evaluation and the need for future investigation. 

One limitation of this study is the method in which interobserver agreement was 

calculated for each dependent variable. In the current evaluation, sessions were divided 

into 10 second intervals and scored based on agreements of occurrence and non-

occurrences by interval. This method of calculating agreement is a less rigorous 
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approach to agreement than more traditional measures. Future investigations should 

use exact interval or proportional agreement. 

Of the strategies trained, most gains were produced in participants’ use of correct 

prompting procedures following the initial self-instructional training package. While both 

participants provided an overall low percentage of correct prompts in baseline and 

demonstrated improvement following training, results in this phase for Lucy and Adam 

are difficult to interpret for several reasons. First, due to low rates of prompting 

demonstrated immediately following training, experimenters suspected that instructions 

to prompt during a specific percentage of non-target child initiations (10% for Child 1, 

40% for Child 2), was responsible for the low prompting rate and therefore modified the 

instructions for both participants to prompt during at least every other non-target 

initiation in Post-Training 2. Second, although this change increased participants’ rate of 

prompting making it easier to assess prompting accuracy following self-instruction, an 

additional change was made to the procedures for Adam and Child 1 at this time that 

ultimately limited experimental control of the computer-based training on Adam’s 

prompting accuracy. 

Because Child 1 engaged in very low rates of initiations, it was recommended by 

his case manager to remove vocalizations as a target in order to first increase eye 

contact as a pre-requisite skill for vocalizations. This impacted the ability to draw clear 

conclusions about Adam’s prompting accuracy compared to baseline because the self-

instructional package only provided instructions and video models on prompting 

vocalizations. In the procedure trained, a correct prompt consisted of a brief time delay 

followed by a model that was repeated two times before providing access to the 
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requested item. Because eye contact can not be vocally prompted with a model, a 

modified definition of correct prompts for eye contact was created at the start of the 

evaluation which stated that the participant could withhold access to the requested item 

for up to 10 seconds (approximately the duration of two vocal models) then provide 

access to the requested item even if the child did not engage in eye contact. At the start 

of the evaluation (i.e., Baseline and Post-Training 1), both procedures were scored for 

correct and incorrect prompting; however, they were combined in an overall percentage 

of correct prompts for eye contact and vocalizations. Because Child 1’s target was 

modified in Post-Training 2, although the scoring for correct prompting remained the 

same (i.e., trained procedure and modified procedure), the percentage of correct 

prompts in Post-Training 2 did not include any prompts for vocalization, making it 

difficult to compare his performance in this phase to Baseline. To make these results 

more comparable, we attempted to parse out prompts for eye contact from the 

combined percentage reported in Baseline and Post-Training 1 by using the modified 

prompting procedure to score prompts for only eye contact in these phases. Results of 

this analysis (top panel, Figure 5) indicate that Adam’s percentage of correct prompts 

for eye contact only in baseline and post-training 1 were very similar to the combined 

measure originally reported with slightly lower accuracy for the modified prompting 

procedure. These results are interesting because although it was not the intent to 

assess generalization of the trained prompting procedure for vocalizations to untrained 

communication targets such as eye contact, Adam demonstrated an improved 

performance using the modified procedure from 0% in baseline to approximately 60% 

accuracy following self-instruction. We conducted one additional analysis to further 
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clarify results (bottom panel, Figure 5) following additional prompting procedures 

introduced during performance feedback with the child. In this phase, Adam was 

instructed to only deliver preferred items following non-target initiations contingent upon 

eye contact, even after 10 seconds had elapsed. Based on our analysis, we found that 

this procedure was never used in baseline, and gradually increased across post-training 

1 and post-training 2 prior to its introduction in the feedback phase suggesting that self-

instruction alone produced generalization to this prompting procedure for eye contact as 

well. 

Another significant outcome of this evaluation is that we only observed moderate 

increases in responsive interaction strategies (i.e., modeling, mirror and mapping, and 

reduction of redirects) and environmental arrangements with one participant and saw no 

improvement in the other, with the exception of a significant reduction in staff-led 

redirects.  Also notable, is the steady increase of redirects made by Adam across post-

training 1 and 2. Interestingly, this rate increased substantially in post-training 2 in which 

instructions were provided to prompt at least every other non-target initiation. It is 

possible that the limited change in responsive interaction strategies and environmental 

arrangements as well as the frequency of inappropriate redirects is related to the 

emphasis and inclusion of instruction on prompting procedures throughout the 

evaluation. For example, in baseline most redirects that were observed were unrelated 

to the child’s preference or ongoing activity. Following training, although redirects were 

occasionally high, they often consisted of attempts to prompt a language target, 

however incorrectly; either not following a non-target initiation or continuing to prompt 

after the child lost interest. Future research should investigate the significance of 
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teaching prompting procedures at the same time that instruction is provided on 

responsive interaction and environmental arrangements. 

Finally, in this evaluation although the duration of self-instructional training 

components was similar to that of the DTI training package in Experiment 1, significantly 

more time was required providing direct, in-vivo feedback with the participants. This 

may be in part due to some of the limitations already presented, but also may be due to 

the less structured naturalistic teaching format in which a larger skill set of instructor 

behavior is required to identify child preference and respond interactively to child 

responses that are not as clearly defined as in DTI. Several studies using a more 

traditional BST training approach, have produced significant improvements in trainee’s 

use of responsive interaction and prompting strategies by providing training sequentially 

beginning with less structured, dynamic techniques (e.g., responsive interaction), only 

introducing new techniques such as prompting after mastery of foundational skills are 

demonstrated (Ingersoll & Dvortcsak, 2006; Kaiser, Hancock, & Nietfield, 2000). 

 Therefore, while the computer-based training on NDBI presented as one single 

training package effectively established a foundation for providing more directed, in-vivo 

feedback, it is possible that separating main components of the NDBI into smaller 

training packages and training sequentially may promote faster acquisition of all NDBI 

skills by removing the potential interfering effects of providing training on prompting 

procedures at the same time as the other, less structured and more dynamic 

techniques. 
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GENERAL DISCUSSION 

The purpose of this study was to evaluate the effectiveness of a computer-based 

training package, consisting of self-guided instructional manuals with embedded video 

models to teach correct implementation of two foundational EIBI instructional 

techniques (DTI and an NDBI). In Experiment 1, we extended the findings of an 

emerging literature base (Pollard et al., 2014; Nosik and Williams, 2011; Nosik et al., 

2013) that computer-based training can effectively and efficiently improve staff 

implementation of multiple DTI programs with a confederate in a relatively brief period of 

time (i.e. under 4 hours).  In addition, participants demonstrated generalization to 

untrained program types following training on a receptive identification program only. 

Furthermore, participants also demonstrated generalization of skills from a role-paly 

with a confederate to a child with ASD across four common DTI programs. All 

participants performed above 90% accuracy with a child on the first probe after 

demonstrating mastery criterion with a confederate. 

In Experiment 2, we obtained preliminary findings that computer-based training 

may be an effective tool to improve staff implementation of NDBI techniques, as 

demonstrated by moderate improvements in the use of correct prompting, 

environmental arrangements, and responsive interaction by one participant and the 

significant reduction of inappropriate staff redirects by the other participant immediately 

following training. Due to the limitations discussed above, these results are tentative 

and future investigation is required to support the use of computer-based training of 

common NDBI techniques. However, given that this was the first extension of computer-
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based training on the implementation of multiple NDBI techniques, these results are 

promising. 

Despite favorable results of the training package, some outcomes and limitations 

of the study should be considered. One potential confound in the current evaluation is 

that all participants received training on DTI prior to receiving training on NDBI 

techniques. As a result, it is unclear what order effects, if any, DTI training had on NDBI 

training; DTI training may have hindered, fostered, or had no effect on the subsequent 

NDBI training. As an example of a hindering effect, it is possible that Lucy’s frequent, 

adult-led redirect of child interactions during NDBI was influenced by her previous 

history with DTI training. As an example of a facilitating effect, it is possible that Adam’s 

relatively high-percentage of correct prompting was a result of his previous history with 

DTI training. Future evaluations may conduct concurrent baseline measures of both 

training formats to at least eliminate order effects during baseline measures. 

Although the computer-based training was developed in part to minimize trainer 

time, staff trainees consistently required feedback on components that involved 

responding differentially to child behaviors. For example, when assessing generalization 

of DTI skills to a child, deficits in establishing child attention before beginning trials was 

the predominant error that required feedback for instructors’ performance to improve. 

Similarly, participants required feedback on responsive interaction techniques in order 

to identify child preference and interact responsively based on this information. An area 

of future direction is to revise the written definitions included in the self-instructional 

manual incorporating the types of feedback provided by the experimenter during this 

evaluation. Future studies should analyze the feedback provided and incorporate this 
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feedback a priori into a computer-based training package. This may also enhance the 

replicability of the current study by allowing clinicians and researchers unaffiliated with 

the current research laboratory to produce similar behavior change amongst staff 

trainees. 

Although participants reviewed the study guide with their trainer and were 

corrected if errors were made, our training format did not allow participants to receive 

immediate feedback but instead it was reviewed following the completion of each 

computer-based training package. By adapting the computer-based training to include 

automated or computer generated study guide feedback as participants progress 

through each manual, outcomes may improve that are consistent with previous studies 

that have incorporated these more interactive components (Pollard et al., 2014; 

McCulloh & Noonan, 2013) while further reducing the direct supervisor time required to 

implement the training package. 

While all participants rated the training process favorably, it was interesting to 

find that the two participants who returned the satisfaction survey reported that video 

models were most preferred while the written manual was least preferred. Although 

these ratings do not delineate which components of training are most effective, future 

studies may evaluate the effects of individual training components to determine which 

are responsible for improved staff performance. This may provide the added benefit of 

maximally reduced training time. 

The generality of these results may be limited to undergraduate students.  As 

previously stated, replication of these results across sites is needed in addition to 
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replication across different staff trainee demographics. In particular, the procedures may 

be evaluated with trainees with relatively less formal education. 

 Finally, we did not assess child outcomes in this study. It is important for future 

evaluations of this training package, or similar computer-based training packages, to 

assess child outcomes to ensure that improved staff performance facilitates 

improvement in child behaviors. 
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Table 1 

Training Sequence Diagram 

Orientation 

 Policies & Procedures
 Intro Modules assigned

DTI Training 
(2-12 probes/day; 3-5 days/wk) 

 Baseline
 CBT Receptive

 Generalization
 Additional CBT*

 Child probes
 Maintenance

NDBI Training

(2-3 sessions/wk; conducted during regular shift)

 Baseline
 CBT

 Post-Training
 Feedback*

 Maintenance

Note. Diagram indicates the sequence of training components beginning on the trainees’ 

first day of work, through the completion of training from left to right. CBT=Computer-Based 

Training. Asterisks indicate a training component that was only provided as needed. 

Trainees only attended agency for experimental sessions 

First Day 
of Work 

Training 
Completion 

Trainees attended agency for regularly scheduled shifts 
2-3 hrs, 3 days/week 

Completed at home 
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Table 2 

NDBI Measures, Recording Methods, and Brief Description 

Measure 
Recording 

Method Brief Description 

Correct 
Prompts 

Frequency 

Instructor follows steps: 1) Waits 3-5 sec.; 2) Models 
target; 3) Waits 3-5 sec.; 4) Repeat 1-3 if target not 
emitted; 5) Give item immediately following target 
response 

Incorrect 
Prompts 

Frequency Instructor omits any of the steps above, performs steps 
out of order, or repeats steps more than 2 times 

Environmental 
Arrangement 

Frequency Instances in which the instructor arranged the 
environment to encourage child initiations 

Model Frequency Instances in which the instructor used language that was 
within 2 levels of the child’s communication target  

Mirror & Map Frequency 
Instances in which the instructor imitated the child’s 
actions while modeling language targets that correspond 
with the child’s actions 

Redirect Frequency 
Instances in which the instructor attempts to recruit the 
child’s attention away from an activity or item selected 
by the child 
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Table 3 

DTI Training Duration 

Participant Manual Review Feedback Total 
Supervisor 

(Review 
+FB) 

Ruth 3 hr. 13 min. 13 min. 2 min. 3 hr. 28 min. 15 min. 

Lucy 3 hr. 22 min. 20 min. 10 min. 3 hr. 52 min. 30 min. 

Adam 2 hr. 8 min. 20 min. 24 min. 2 hr. 52 min. 44 min. 

Martha 3 hr. 25 min. 27 min. 45 min. 4 hr. 37 min. 72 min. 

Note. Table displays duration each participant spent completing the self-instructional 

manuals (written instructions, study guide, and video model), reviewing the study guide 

with the trainer, receiving performance feedback from trainer, and the total time spent in 

all training components. The right-most column displays the total duration of direct 

supervisor time (duration reviewing the study guide and providing performance 

feedback).  
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Table 4 

NDBI Training Duration 

Participant Manual Review Feedback Total 
Supervisor 

(Review 
+FB) 

Adam 3 hr 30 min 28 min 1 hr 15 min 4 hr 13 min 1 hr 43 min 

Lucy 3 hr 20 min 47 min *1 hr 15 min *4 hr 51 min *2 hr

Note. Table displays the amount of time each participant spent completing the self-

instructional manuals (written instructions, study guide, and video model), reviewing the 

study guide with the trainer, receiving performance feedback from trainer, the total time 

spent in all training components. The right-most column displays the total duration of 

direct supervisor time (duration reviewing the study guide and providing performance 

feedback). Asterisks represent an incomplete measure, as training had not been 

completed at the time of this report.  
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Table 5 

NDBI Interobserver Agreement 

Adam Lucy 

Measure M Range M Range 
Correct Prompting 94 89-99 80 72-91 

Incorrect Prompting 95 83-100 93 90-94 

Environmental Arrangements 89 81-98 92 83-98 

Mirror & Mapping 95 91-99 92 89-99 

Modeling 69 57-75 58 47-81 

Redirects 95 90-100 79 51-91 

Note. Table indicates the mean and range of agreement for each dependent variable of 

the NDBI evaluation by participant. All measures are reported are percentages. 
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Table 6 

Trainee Satisfaction and Feedback Survey Results 

Question A B 

Do you feel that training at the agency is important? Extremely 
Important 

Extremely 
Important 

In your opinion, how effective has the staff training process 
been in improving your implementation of DTI and NDBI skills? Very Effective Very Effective 

Overall, how do you feel about your improvement in 
implementation of DTI skills since the beginning of the staff 
training package? 

Satisfied Very Satisfied 

Overall, how do you feel about your improvement in 
implementation of NDBI skills since the beginning of the staff 
training package? 

Very Satisfied Very Satisfied 

How comfortable did you feel during the staff training process? Neutral Very comfortable 

How would you rate your relationship with the staff trainer? Satisfactory Satisfactory 

How does this training process compare to your previous 
training experience? 

No previous 
training 

No previous 
training 

Of the training components you received, which was your most 
preferred? Video Models Video Models 

Of the training components you received, which was your least 
preferred? 

Written 
Manual Written Manual 

What improvements would you suggest for the staff training 
process? 

“More video 
models! It 

helps a lot!” 

“More videos than 
manuals” 

Note. Table displays the results of the Trainee Satisfaction and Feedback Survey. Two 

participants returned the survey and are indicated by the letters A and B. 
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APPENDIX A 

DTI STEPS: OPERATIONAL DEFINITIONS 
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Trainee Step Implementation: Operational Definitions 

Discrete Trial Instruction 

Target Behavior Operational Definitions 

Before Session: 

1. Writes targets correctly Writes correct targets an equal number of times, without writing the same 

target more than 2 consecutive times, and without repeating patterns (e.g., 

ball, cow, fork, ball, cow, fork,…) 

2. Fills out data sheet correctly Writes date, initials, circles shift (AM/PM), and writes the correct 

condition that corresponds with the update sheet  

3. Selects effective reinforcers Gives a choice of several items, allowing the child to choose an item and 

engage briefly with the item before beginning OR selects a reinforcer that 

the child has indicated a STRONG preference for or is indicated as a 

program specific reinforcer on the update sheet 

SD: 

4. Begins trial within 5 seconds after

Sr+ is removed 

After the leisure item is removed, social interaction is also removed and 

AI starts the trial within 5 seconds. AI must make visible attempts to 

establish ready behavior to be considered the start of a new trial. This will 

not include writing notes or continuing to take data. 

5. Establish “Ready Behavior” AI uses at least one of the attention securing techniques and waits to 
present the stimuli & instruction until the child is oriented toward the 
therapist or stimuli and is not engaging in disruptive movements of 
the limbs 

6. Present the stimuli correctly All targets are presented, evenly spaced and in line with one another, and 

are presented in a different order than the previous trial with the target in a 

different position 

7. Clearly & Accurately states SD AI presents SD, exactly as indicated on protocol/changes sheet with the 

exception of an article (e.g., “touch cow” vs. “touch the cow)” 

8. Waits correct delay for response After presenting the SD, AI waits to restate SD, provide the prompt, 

remove stimuli, or deliver another instruction before 3 seconds elapses. If 

the confederate engages in an error response before 3 seconds elapses, and 

AI waits until the error response ends, score as correct 

Contr. Prompt 

9. Re-states SD *if needed Re-states SD exactly as indicated on protocol/changes sheet if no-response 

is made after 3 seconds, or immediately following an error response. 

Score as correct if the SD is incorrect but is an exact duplicate of the first 

SD used. (must occur in correct order) 

10. Clearly & Accurately states SD See 7 (must occur in correct order) 

11. Uses correct Contr. Prompt Provides only the controlling prompt indicated on the update sheet 

61



12. Contr. Prompt during or

immediately following SD 

Provides the controlling prompt while stating the SD or immediately 

following. Score as incorrect if more than 2 seconds elapse between the 

SD and the controlling prompt. 

13. Waits correct delay for response See 8 

E/NR to Contr. Prompt 

14. Re-states SD See 9 

15. Clearly & Accurately states SD See 7 

16. Physically guides response

during or immediately following SD 

Physically guides the correct response if no response or an error, is made 

to the controlling prompt  

Reinforcement/End of Trial 

17. Immediately delivers Sr+ & praise

(after correct/prompt) 
Verbal praise and the reinforcer are delivered immediately following 
correct and prompted responses (within 3 s). Score as incorrect if Sr+ 
is provided following challenging behavior 

18. Removes stimuli Stimuli are removed following the completion of a trial (within 3s) 

19. Immediately & Accurately records

data    (after Sr+ given) 

AI circles the correct codes on the data sheet before presenting the next 

trial 

Challenging Behavior (CB) 

20. Gives minimal attention to

disruptive behavior 

AI keeps a neutral facial expression and does not make any comments 

about the disruptive behavior.  

Other 

21. Re-assesses preference

*if needed

If child appears to be disinterested in the Sr+, AI offers new choices and 

allows the child to select a new item. If the child requests or indicates a 

preference for a specific toy, the AI gives access to the toy and starts to 

use it as the Sr+ for trials following 

Moves to next trial without Sr+ (GMI, 

EXP, IV) 

Score as + if the instructor moves on without re-presenting the SD and/or 

a prompt for the same response and does NOT give the Sr+ following a 

NR/E to the 1st presentation of the controlling prompt 

Score as – if the instructor re-presents the SD and/or prompt for the same 

response following after 3+ seconds following the controlling prompt 

sequence (this could include a re-stating of the SD without the prompt due 

to AI error on previous steps)  

If AI re-states the SD or prompts more than 1 time after the original SD, 

score as - 
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APPENDIX B 

CONFEDERATE SESSION MATERIALS 
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Discrete Trial Teaching: 

Definitions 

3-second Constant Time Delay (3s CTD): 

 The amount of time that should pass before a prompt is given

SD: 

 The instruction or event that precedes the task

Targets: 

 The responses being taught

Controlling Prompt (Contr. Prompt): 

 Assistance provided to increase the likelihood that a correct response will occur

Model Prompt: 

 Assistance provided by the instructor, in which the instructor makes the motion that is

an example of what the correct response should be, such as pointing to the correct

stimulus

Vocal Prompt: 

 Assistance provided by the instructor, in which the instructor makes the vocalization

that is an example of what the correct response should be, such as saying the correct

response

Full Physical Guidance: 

 Assistance provided by the instructor, in which the instructor physically guides the

child’s body entirely through the correct motion

Reinforcement: 

 An item or activity following a response that makes the response more likely to occur

in the future
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Trainer Script: Response Type Distribution 

Discrete Trial Instruction 

Session #: __________  Program: 

___________________ 
     Data Collector: ______________ 

  Confederate:________  Primary 

 Secondary 

Response Types across Session 

Correct (4X) 

Wrong (2X) 

Wrong w/CB:  __________________________ 

No Response (2X) 

No Response w/CB: ______________________ 

Scroll (2X) 

Touch 2 (2X) 

*Self-Correct for GMI, EXP, IV

Before 

SD 
After SD 

Swiping stimuli (1X) 

Elope from table w/flop (1X) 

Protest (1X) 

Crying/Whining (1X) 

Not Attending before trial (1X): Require only 1 

method 

Not Attending before trial (1X): Require 2-3 

methods 

No Response to Contr. Prompt (1X) 

*Only if prompt is given

Error to Contr. Prompt (1X) 

*Only if prompt is given

Disinterest in reinforcer (1X) 
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Confederate Script Procedures: 

 Each time the participant gives an instruction, the confederate will engage in one of

the response topographies listed in the topmost, bold-outlined box. (Correct 4X—

Touch 2 2X)

 During the reinforcement period (or when most appropriate immediately following

instruction) place a number (1-12) to indicate the response topography made for that

trial.

o For baseline sessions, you can simply check the box off if you lose track of

where the trials are, but try to mark a number to correspond with each in the

top box so that the session can be terminated after 12 trials

 The middle bold-outlined box, represents challenging behavior (CB) topographies

that should occur throughout the session. Before each session starts, you should draw

from 2 separate containers to randomly select the topographies and time it will occur

in the trial (before or after).

 Challenging Behavior Definitions

 Wait up to 20 seconds when eloping before coming back to the table

 Do NOT engage in CB on same trial that you are disinterested in the reinforcer

 If AI makes a mistake, respond as though they didn’t

o For example, if the AI doesn’t provide a controlling prompt, respond correctly

anyway.

 No CB topographies on first trial
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Trainee Step Implementation Data Sheet 

Discrete Trial Instruction: Receptive Identification 

Session #: _______________________  Program: ___________________      Data Collector: ______________ 

 Confederate:____________  Condition: ___________________  Primary 

 Client: ___________________ Ctr.Prompt: __________________  Secondary 

Trials 

1 2 3 4 5 6 7 8 9 10 11 12 
Total 

(+) 

Before Session: 

1. Writes targets correctly

2. Fills out data sheet correctly

3. Assesses preference to select Sr+

SD: 

4. Begins trial within 5 seconds after Sr+

is removed 

5. Establish “Ready Behavior”

6. Present the stimuli correctly

7. Clearly & Accurately states SD

8. Waits correct delay for response

Controlling Prompt: 

9. Re-states SD

10. Clearly & Accurately states SD

11. Uses correct Controlling Prompt

12. Contr. Prompt during or immediately

following SD 

13. Waits correct delay for response

E/NR to Contr. Prompt 

14. Re-states SD

15. Clearly & Accurately states SD

16. Physically guides response during or

immediately following SD 

Total (+): _______ Total Steps: _______ % Correct: _______ 
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Trials 

1 2 3 4 5 6 7 8 9 10 11 12 
Total 

(+) 

Reinforcement/End of Trial 

17. Immediately delivers Sr+ & praise

contingent upon correct response 

18. Removes stimuli

19. Immediately & Accurately records

data   (after Sr+ given) 

Challenging Behavior 

20. Gives minimal attention to disruptive

behavior 

Other 

21. Re-assesses preference *if

needed 

Notes: 

Areas of strength: 

Areas targeted for growth: 
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Trainee Step Implementation Data Sheet 

Discrete Trial Instruction: Expressive Identification 

Session #: _______________________  Program: ___________________      Data Collector: ______________ 

 Confederate:____________  Condition: ___________________  Primary 

 Client: ___________________ Ctr.Prompt: __________________  Secondary 

Trials 

1 2 3 4 5 6 7 8 9 10 11 12 
Total 

(+) 

Before Session: 

1. Writes targets correctly

2. Fills out data sheet correctly

3. Assesses preference to select Sr+

SD: 

4. Begins trial within 5 seconds after Sr+

is removed 

5. Establish “Ready Behavior”

6. Present the stimuli correctly      (present 

and indicate toward 1 obj.) 

7. Clearly & Accurately states SD 

(“What is it?” or “What’s this?”) 

8. Waits correct delay for response

Controlling Prompt: 

9. Re-states SD 

10. Clearly & Accurately states SD

11. Uses correct Controlling Prompt

(“[target]” or “say [target]”) 

12. Contr. Prompt during or immediately

following SD 

13. Waits correct delay for response

E/NR to Contr. Prompt 

14. Moves to next trial without Sr+ period

Total (+): _______ Total Steps: _______ % Correct: _______ 
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Trials 

1 2 3 4 5 6 7 8 9 10 11 12 
Total 

(+) 

Reinforcement/End of Trial 

15. Immediately delivers Sr+ & praise

contingent upon correct response 

16. Removes stimuli

17. Immediately & Accurately records

data   (after Sr+ given) 

Challenging Behavior 

18. Gives minimal attention to disruptive

behavior 

Other 

19. Re-assesses preference *if

needed 

Notes: 

Areas of strength: 

Areas targeted for growth: 
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Trainee Step Implementation Data Sheet 

Discrete Trial Instruction: Intraverbals 

Session #: _______________________  Program: ___________________      Data Collector: ______________ 

 Confederate:____________  Condition: ___________________  Primary 

 Client: ___________________ Ctr.Prompt: __________________  Secondary 

Trials 

1 2 3 4 5 6 7 8 9 10 11 12 
Total 

(+) 

Before Session: 

1. Writes targets correctly

2. Fills out data sheet correctly

3. Assesses preference to select Sr+

SD: 

4. Begins trial within 5 seconds after Sr+

is removed 

5. Establish “Ready Behavior”

6. Clearly & Accurately states SD 

(“[target question]”) 

7. Waits correct delay for response

Controlling Prompt: 

8. Re-states SD 

9. Clearly & Accurately states SD

10. Uses correct Controlling Prompt

(“[target]” or “say [target]”) 

11. Contr. Prompt during or immediately

following SD 

12. Waits correct delay for response

E/NR to Contr. Prompt 

13. Moves to next trial without Sr+ period

Total (+): _______ Total Steps: _______ % Correct: _______ 
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Trials 

1 2 3 4 5 6 7 8 9 10 11 12 
Total 

(+) 

Reinforcement/End of Trial 

14. Immediately delivers Sr+ & praise

contingent upon correct response 

15. Immediately & Accurately records

data   (after Sr+ given) 

Challenging Behavior 

16. Gives minimal attention to disruptive

behavior 

Other 

17. Re-assesses preference *if

needed 

Notes: 

Areas of strength: 

Areas targeted for growth: 
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Trainee Step Implementation Data Sheet 

Discrete Trial Instruction: Motor Imitation 

Session #: _______________________  Program: ___________________      Data Collector: ______________ 

 Confederate:____________  Condition: ___________________  Primary 

 Client: ___________________ Ctr.Prompt: __________________  Secondary 

Trials 

1 2 3 4 5 6 7 8 9 10 11 12 
Total 

(+) 

Before Session: 

1. Writes targets correctly

2. Fills out data sheet correctly

3. Assesses preference to select Sr+

SD: 

4. Begins trial within 5 seconds after Sr+

is removed 

5. Establish “Ready Behavior”

6. Clearly & Accurately states SD

(says, “Do this” + models action) 

7. Waits correct delay for response

Controlling Prompt: 

8. Re-states SD

9. Clearly & Accurately states SD    (says,

“Do this” + models action) 

10. Uses correct Controlling Prompt

11. Contr. Prompt during or immediately

following SD 

12. Waits correct delay for response

E/NR to Contr. Prompt 

13. Moves to next trial without Sr+ period

Total (+): _______ Total Steps: _______ % Correct: _______ 
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Trials 

1 2 3 4 5 6 7 8 9 10 11 12 
Total 

(+) 

Reinforcement/End of Trial 

14. Immediately delivers Sr+ & praise

contingent upon correct response 

15. Immediately & Accurately records

data   (after Sr+ given) 

Challenging Behavior 

16. Gives minimal attention to disruptive

behavior 

Other 

17. Re-assesses preference *if

needed 

Notes: 

Areas of strength: 

Areas targeted for growth: 
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MANUAL SCRIPT: 

For this portion of your training you will be reading a self-paced manual on Discrete Trial Teaching. Please 

read the manual and follow along with the accompanying study guide and data sheet. When you see a green 

question mark next to the text, it means that the answer to a study guide question is in that block of text. 

When you see a hand next to the text, it means that you should practice your skills on the accompanying 

study guide or data sheet. 

When you finish, let me know and we will go over the answers together. 

VIDEO MODEL SCRIPT: 

Now you will watch a video to complete your training. Please watch the video and follow along with the 

companion data sheet (point to data sheet). Here is a key, but I encourage you to wait until you are 

prompted to look at the key.  

When you are finished, let me know, and we will practice your new skills in role-play! 

Trainer Steps: DTI Manual 

Before Session 

1  Reads script Y    N 

2 

Gives participant all materials 

 DTI Manual (on computer)

 Study Guide

 Pen/Pencil (if needed)
Y    N 

3 Points to/shows materials as they are stated in script Y    N 

Study Guide Review w/Trainer 

4 If Incomplete; trainer asks for clarification Y    N    N/A 

5 If Error; trainer redirects to sentence with answer to read and re-answer Y    N    N/A 

6 If Error after reading; trainer gives answer based on text only Y    N    N/A 

7 Trainer provides vocal praise for correct answers (i.e., correct, right, nice job, etc.) Y    N 

Video Model 

6 Gives participant all materials 

 Companion Data Sheet

 Key

 Video

 Pen/Pencil (if needed)

 Headphones (if needed)

Y    N 

7 Tells participant to refrain from looking at key until prompted by video Y    N 

8 Total Training Duration (begins after script, ends after study guide review) 

Total (Y) 

% Correct 
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Confederate Session Treatment Integrity 

Instructions 

Session #: __________  Program: __________________      Data Collector: ______________ 

  Confederate:________  Primary 

 Secondary 

Experimenter Steps 

1  Reads script Y    N 

2 

Gives participant all materials 

 Changes Sheet

 Data Sheet

 Pencil (if needed)

 Stimuli

 Mock Reinforcers

Y    N 

3 

Answers questions according to script. If it cannot be answered by re-
stating something from the script, politely tells participant the question 
cannot be answered and encourages to do their best with the information 
provided 

Y    N 

NA 

4 
Allows 5 min. to prepare session 

(participant may terminate early) 
Y    N 

5 

Terminates session after 15 minutes if not complete 

Excludes any interruption time (e.g., instructor may record up to 17 min. if 

session was interrupted for 2 min.) 

Y    N 

NA 

6 
Keeps confederate script out of participant’s view 

Y    N 

7 
Keeps a neutral expression following correctly/incorrectly implemented 

steps 
Y    N 

8 Does not give feedback following session Y    N 

Total (Y) 

Total Steps 

% Correct 
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NDBI Session Treatment Integrity 
Instructions 

Session #: __________  Program: _________________      Data Collector: ______________ 

 Primary 

 Secondary 

Experimenter Steps 

1  Reads script Y    N 

3 

Answers questions according to script. If it cannot be answered by re-
stating something from the script, politely tells participant the question 
cannot be answered and encourages to do their best with the information 
provided 

Y    N 

NA 

4 
Allows 5 min. to prepare session 

(participant may terminate early) 
Y    N 

5 

Terminates session after 15 minutes if not complete 

Excludes any interruption time (e.g., instructor may record up to 17 min. if 

session was interrupted for 2 min.) 

Y    N 

NA 

Total (Y) 

Total Steps 

% Correct 
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