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Mounting empirical support for early intensive behavioral intervention (EIBI) has increased
demand for these types of treatments for children diagnosed with autism spectrum disorder
(ASD). Many caregivers are now learning EIBI techniques and becoming active agents in
their child’s ASD treatment. Behavioral skills training (BST) has been frequently used to
teach individuals to perform a variety of skills correctly, including discrete-trial instruction
(DTI; Lafasakis & Sturmey, 2007). In this study, caregivers were trained to conduct a DTI
procedure. A single-component BST method (i.e., real-time feedback) was examined. A
concurrent, multiple baseline across caregivers design was used to demonstrate experimental
control. Results showed that a single-component BST was associated with short training time
and few sessions to mastery. In addition, caregivers expressed high satisfaction with the real-

time feedback training method.
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The results for Ana are depicted in the second panel of Figure 1. During baseline,
Ana implemented the DTI protocol for identification of actions at near zero levels with both
Eli and the confederate (M = 8%). During real-time feedback, Ana’s correct implementation
of the identification of actions program increased to high and stable levels (M = 92%, range
57-100%). Following only four feedback sessions, Ana met mastery criterion. Ana’s total
training time to mastery was 26 min. Ana’s correct implementation of the DTI protocol
remained at high and stable levels when feedback was removed during post-training sessions
with both Eli and the confederate (M = 98%, range 97-100%), as well as during all
maintenance sessions (M = 99%, range 97-100%). During the two generalization programs,
identification of item functions and item associations, Ana continued to perform the protocols

at high and stable levels (M = 96%, range 91-100%).

Tara’s results are depicted in the third panel of Figure 1. Tara implemented the DTI
protocol on identification of whole hour times at near zero levels (M = 3%) during all baseline
sessions. Tara’s correct implementation of the DTI protocol on time increased to high and
stable levels (M = 83%, range 46-100%) after receiving six real-time feedback sessions.
Tara’s total training time to mastery was 25 min. Tara’s correct implementation of the DTI
protocol on time remained at high and stable levels when feedback was removed during post-
training sessions with both Saul and the confederate (M = 96%, range 94-100%), as well as
during all maintenance (M = 96%, range 91-100%) sessions. Tara’s generalization programs
consisted of a match to sample task related to time and a letter tracing program. Tara
performed the generalization programs at moderate levels during these sessions (M = 90%,
range 81-94%). Tara’s percentage of correct DTI skills was higher on the MTS program,
which was more like the initial identification of time program, than the tracing program.
During the tracing generalization probes, Tara did not follow the prompt sequence correctly
(i.e., moving to a model or full physical prompt when needed) that she was trained to

implement during real-time feedback sessions. Anecdotally, after the study, the therapist
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provided a brief verbal reminder about the steps of the prompting procedure, and Tara was

able to demonstrate mastery of the tracing protocol without any further training.

Finally, Ken’s results are depicted in the bottom panel of Figure 1. Ken implemented
the DTI protocol on identification of coin values at moderate levels during baseline (M =
46%). After receiving real-time feedback, Ken’s correct implementation of the DTI protocol
increased to high and stable levels (M = 86%, range 64-100%). Following six real-time
feedback sessions, Ken met the mastery criterion. Ken’s total training time to mastery was 37
min. Ken’s correct implementation of the DTI protocol remained at high and stable levels
when feedback was removed during post-training sessions with both Saul and the confederate
(M =97%, range 94-100%), as well as during his 1-week maintenance sessions (M = 100%).
Ken performed at moderate levels during his 2-week maintenance sessions due to repeating
the instruction multiple times, presenting too many cards in the array, and not providing a
model prompt within 5 s of the initial instruction (M = 84%). During the first generalization 1
session, Ken’s performance dropped significantly below mastery for one of the two sessions
(66%). However, during the second generalization 1 session, his performance was almost at
mastery (88%). During his generalization 2 probes, Ken scored just below mastery levels (M
= 87%, range 85-89%). Like Tara, Ken performed at lower levels during his final
generalization probes (generalization 3), which was a mathematical addition program that was
dissimilar to the identification of time program for which he was initially provided feedback

(M = 85%, range 79-91%). Overall, Ken’s maintenance and generalization data were variable.

Figure 2 displays trial-by-trial data for all four participants. These data show a rapid
acquisition curve during the first 20 trials with real-time feedback and a stable pattern of

responding for each participant during the last 5 trials.

Figure 3 depicts the session duration and frequency of errors for each session for Ana.
Ana’s results were selected because they were representative of each caregiver’s pattern of
responding. During baseline, sessions typically lasted between 3-4 min for all caregivers.

Frequency of errors occurred at a high rate (30 or more errors per 5-trial session). During the



first two real-time feedback sessions, session duration doubled to approximately 6-7 min.
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However, as caregivers’ integrity increased, session duration returned to baseline levels of
approximately 3-4 min. Following real-time feedback sessions, frequency of errors decreased
to near zero levels and remained low during maintenance and generalization sessions. These

patterns were similar across all caregivers.
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Figure 3. Session duration and frequency of errors for Ana are
depicted across all phases of the study. Triangles indicate
frequency of errors for each 5-trial session. Circles represent the
session duration in minutes.

The results of the social validity questionnaire are summarized in Table 3. In general,
the caregivers rated their training experience highly and were satisfied with the feedback
component as indicated by mean ratings between 6.25 and 7. All four caregivers rated their
overall training experience as satisfactory. Caregivers reported that they would recommend

this type of real-time feedback training to other caregivers and would be willing to be trained

Table 3
Social Validity Questionnaire Data from Caregivers
Social Validity Questions Caregiver Responses Means

1 = strongly disagree; 7 = strongly agree Cora Ana Tara Ken
Satisfied with the caregiver training? 7 7 7 7 7
Satisfied with how feedback was provided? 7 7 7 7 7
Comfortable during training? 7 6 6 7 6.5
Confident in ability to implement DTI programs? 7 6 6 6 6.25
Willing to be trained on other ABA procedures? 7 7 7 7 7
Recommend training to other caregivers? 7 7 7 7 7
Will you use the DTI programs at home? 7 7 7 7 7
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on other protocols using the same feedback method in the future. Together, the efficacy and
social validity results show that the training procedure was feasible and effective for all four

caregivers, and they each rated the training experience positively.

Discussion

Based on the findings of the current study, real-time feedback proved to be an
effective and efficient procedure to train four caregivers to implement behavioral
interventions for their children with ASD. After only four to seven feedback sessions, all
caregivers could implement their designated DTI protocol at high and stable levels. High
levels of caregiver treatment integrity were maintained by all caregivers one week after initial
training. Furthermore, all caregivers generalized their DTI training to other similar programs
with moderate to high levels of accuracy. Average training time for each caregiver was only
27 min (range 20-37 min). When compared to typical BST component packages that have
been shown to last between 2-18 hours to deliver outside of actual sessions, this intervention
proved to be a more efficient delivery method (Anderson & McMillan, 2001; Johnson et al.,
2005; Miltenberger, 2008; Sarokoff & Sturmey, 2004). By reducing overall training time,
more time may be devoted to training caregivers on other programs, training additional

caregivers, and reducing the overall costs associated with caregiver training.

After examining the social validity data, caregivers rated the real-time feedback as
highly satisfactory (moderately to strongly agreed with all questions). The feedback
procedure may have been perceived as being uncomfortable by caregivers due to the nature of
the behavior specific feedback; however, while caregivers commented that at times they were
slightly uncomfortable, they stated that it was only because the skills they were learning were
new and not because of any aspect of the training or feedback. One caregiver stated that
having written instructions would have been helpful to reference during the training; however,
they were not necessary for mastery of the DTI protocol. Another caregiver commented that

she was “always more confident when receiving immediate feedback or answers to
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questions.” Furthermore, a third caregiver stated, “This training is paramount in the growth

of my little guy. The more training I receive, the better I will get, and the faster he can learn.”

The real-time feedback intervention utilized in the current study contained several
components: behavior specific feedback, general praise, and behavior specific praise
following error corrections. The results of this study showed that all three feedback
components led to a robust increase in correct caregiver implementation of the DTI protocols
following feedback delivery. However, it is unknown whether all three feedback components
were essential, specifically the general praise statements. There was also a rich schedule of
praise provided during each 5-trial real-time feedback session (range 16-30). It is important
to note, however, that despite transitioning from a rich to lean schedule of praise during post-
training sessions, three caregivers were still able to maintain high protocol accuracy two
weeks after training. Future research should more closely examine the schedule of praise

delivery to determine the most effective and efficient frequency of praise.

While the real-time feedback alone proved to be an effective intervention for the
caregivers that participated in the evaluation, the specific behavioral mechanisms involved
remain unclear. Praise statements may have served as positive reinforcers for correct
caregiver responding. Negative reinforcement may have also served as a behavioral
mechanism by which caregivers may have attempted to avoid behavior specific feedback by
implementing the protocol components correctly following feedback. Additionally, the
behavior specific feedback may have served as a positive punisher based on the significant
reduction in errors following feedback. Following behavior specific feedback, most
caregivers attempted to correct the error (e.g., after receiving feedback for presenting too
many cards in the array, the caregiver would remove the extra cards before delivering the
instruction) and then proceed to the next step of the protocol even though not directly
instructed to do so. This embedded rehearsal component (i.e., repeatedly practicing the
correct response) may have also contributed to the rapid acquisition of correct caregiver

responding during training.
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Anecdotally, following only one instance of behavior specific feedback on some
components of the protocol (i.e., calculating child percentage at the end of the session),
caregivers did not err on that component again. However, on other protocol components,
such as delivering the instruction only one time and removing and reordering the program
stimuli between each trial, most caregivers required behavior specific feedback on those
specific steps multiple times. Future research should examine the relationship between
natural caregiver behaviors (e.g., repeating instructions multiple times) and protocol errors of

commission and omission that occur in the context of caregiver training.

Another notable difference during this study compared to previous caregiver training
research was the absence of written instructions during baseline sessions. Most caregiver
training studies provide caregivers with a detailed written protocol prior to baseline sessions.
By providing caregivers with written instructions, researchers cannot determine the individual
effect of the independent variable in isolation, but are rather only able to draw conclusions
based on the combination of the written instructions and the independent variable(s). The
results of the current study demonstrated the effectiveness of a single BST component, which
renders it the first known study to date to demonstrate this effect within the behavioral
literature. By eliminating the typical written instructions baseline, we can conclude that the
real-time feedback alone was effective in increasing caregiver treatment integrity to high

levels.

By eliminating several common BST components (written instructions, pre-session
modeling, and pre-session rehearsal), real-time feedback alone as a training method may be
more conducive to remote caregiver training sessions where an onsite trainer may not be
available to model and rehearse the programmed skills with caregivers. While the current
study utilized a confederate during training sessions, future research should examine the
effectiveness of real-time feedback when all sessions are conducted with an actual child.

Real-time feedback may then be used to provide telehealth training to families who are not
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able to receive in-clinic or in-home services due to long wait lists and limited board certified

providers.

Although the study included a wide range of caregivers, both parents and
grandparents of children with ASD, one limitation was that all three child participants were
approximately four years old and had received at least one year of EIBI services. Because the
child participants had been receiving EIBI services for extended periods of time, minimal
problem behavior occurred during DTI sessions. Therefore, the current study did not program
for significant instances of problem behavior that may occur during DTI sessions with
younger children or children who have not received EIBI services in the past. Future research
should examine the effectiveness of real-time feedback with children who have not received
EIBI services, as well as include trials in which caregivers are required to address problem

behavior appropriately in the context of teaching.

A second limitation of the current study was that the researchers did not control the
number of DTI sessions that caregivers had previously observed in the clinic. If past
caregiver observation would have had a substantial effect on the caregivers’ ability to perform
the DTI protocol, it would have been expected that the caregivers would have implemented
the protocols with higher accuracy during baseline sessions. No caregiver performed the DTI
protocol at acceptable levels during baseline; therefore, it is unlikely that past caregiver
observation had a significant effect on caregivers’ performances. Future studies should
control for and examine the extent to which caregiver observation of DTI has any effect on

caregiver skill acquisition.

One final limitation of the current study was the focus on receptive, visual
performance, and writing skills. No expressive language tasks were included in the current
study due to the differences in prompting strategies for receptive and expressive language;
therefore, future research should examine the effectiveness of real-time feedback when
teaching caregivers how to implement expressive language tasks, daily living programs, and

social skills.
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Regardless of these limitations, the results of the current study provide support for the
effectiveness of real-time feedback alone to train the caregivers in this study to assist with
behavioral interventions for their children with ASD. In addition, these four caregivers’
positive responses to their training lends it even more promise as a means of equipping them
to become an integral force in the effort to treat their children with ASD. Moreover, because
the results of this study demonstrated that real-time feedback was effective and feasible, these
procedures have the potential to be used via telehealth to provide more frequent caregiver
training sessions and reduce the costs associated with center-based travel and training.
Ultimately, enabling caregivers to implement EIBI services in the home will concurrently

enable their children with ASD to realize substantial and meaningful progress.
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