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ABSTRACT
Past research has not evaluated the effectiveness of a remote behavior skills training (BST)
package with pre-service special education teachers’ implementation of a multiple stimulus
without replacement (MSWO) preference assessment (PA). Thus, this research was needed to
evaluate the effectiveness of a remote BST package on pre-service special education teacher’s
implementation of a MSWO PA. This study was conducted to first, evaluate the effects of preservice special education teachers’ fidelity of conducting a MSWO PA using remote BST and
next, to evaluate the intervention gains maintained over time, and last to determine if pre-service
special education teachers believe the MSWO PA results in favorable social validity measures.
The components of behavioral skills training used were remote instruction, remote video
modeling, a remote quiz, and feedback. Results suggest that a remote BST package is a useful
training strategy when teaching pre-service special education teachers PA. During 1-week
follow-up across participants, each participant maintained their skills of implementation.
Keywords: video conferencing, remote, BST, MSWO, multiple stimulus without
replacement, preference assessment
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CHAPTER 1
REVIEW OF LITERATURE
Applied Behavior Analysis (ABA) is a science that has resulted in the development of
evidence-based interventions which are designed to be used across ages and abilities. Such
interventions result in socially and contextually appropriate behavior change (Cooper, Heron, &
Heward, 2020). ABA is used in schools, particularly in special education classrooms, and most
often designed and implemented by professionals who are credentialed as Board Certified
Behavior Analysts (BCBAs; Trump et al., 2018). Professionals who are certified at the BCBA
level possess a graduate-level certification in ABA which also includes hours of experienced
work and the passing of a standardized exam (BACB, 2021). A common role of a BCBA is to
observe children who require skill development and behavior support in classrooms, mainly
training and consulting with the teachers and paraprofessionals on an atypical schedule.
Teaching behavioral analytic principles to teachers in the classroom, could increase the
frequency of the ABA intervention use without direct contact of a BCBA. This, in turn, may help
with the success of learners' social, behavioral, and academic goals in the teachers’ classrooms
who use ABA-based strategies.
Though several factors contribute to the success of ABA service implementation, success
often relies on the effective arrangement of reinforcement designed to increase targeted
responding (Robinson et al., 2019). Student responding generally varies based upon the
preference of the student and whether the item or activity identified as preferred is in fact
reinforcing (King & Kostewicz, 2014). Reinforcement and reinforcers come in many different
forms, depending upon the student and their individual preferences. To identify a reinforcing
item, Michael (1982) had found that momentary conditions to determine the changes in an
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individual’s motivation were satiation and deprivation. Satiation can be defined by the
satisfaction of a desire or need, temporarily decreasing the reinforcers effectiveness. Deprivation
can be defined as the unavailability of a desire or need. Michael found the reinforcer’s value
increases when in the deprivation condition and decreases when in the satiation condition.
To identify reinforcers across a range of stimulus properties, Vollmer and Iwata (1991)
expanded Michael’s research by evaluating edible, musical, and social reinforcers with
individuals with developmental disabilities. Notably in this study, two conditions emerged:
satiation and deprivation. During the satiation condition the participant was provided with the
reinforcer for an extended period of time. As a result of extended exposure, the participant
satiated on the item in that the item was less reinforcing during the satiation condition when
compared to the baseline condition. During the deprivation condition, the participant was not
provided with the reinforcer for an extended amount of time. The outcome of the deprivation
condition was that the item became more reinforcing as compared to the baseline condition.
Vollmer and Iwata (1991)’s results mirrored Michael’s. Vollmer and Iwata demonstrated across
subjects, stimuli, and tasks that response variability correlated with the establishing operations
that were presented with the reinforcer. Both Michael (1982) and Vollmer and Iwata (1991)
demonstrated that reinforcer value fluctuates based upon levels of satiation and deprivation.
A method to establish whether a reinforcer’s value is high or low is to determine the
student’s preference. Preference assessments (PAs; DeLeon & Iwata, 1996; Mason et al., 1989;
Pace et al., 1985; Windsor et al., 1994) are commonly used to determine preferred reinforcers
and increase behaviors. PAs are a type of behavior analytic assessment used to determine a
person’s relative preference of items (e.g., toys or food) or activities that are likely to be
reinforcing/motivating at the point in time in which they were conducted (Simonian et al., 2020).
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Leaf et al. (2019) described the different uses of PA and delineated PA’s ability to be
identified directly or indirectly. Indirect PAs consist of interviews, scales, questionnaires, or
checklists that are designed to identify preferred and nonpreferred items and activities with
relevant stakeholders of the individual and/or the individual themselves (Wagner et al., 2020).
An example of an indirect assessment may include asking, “What do you want to work for?”; or
may include polling recipients to identify items used during intervention. Whereas direct PAs
consist of systematically assessing an individual's preferences by observing and recording both
their approach and their engagement with items that are presented to them during the PA (Leaf et
al., 2019). Although direct preference assessments share similar properties, differences and
nuances exist across direct PA types. Some of these differences between direct PAs include the
number of items that are included in the direct PA, whether the item will be re-presented after the
first trial, and how items will be presented in each trial (e.g., presented in a line or presented in
pairs; Wagner et al., 2020). Both direct and indirect PAs are used within the field of ABA.
A variety of formal direct PAs have been developed including the paired stimulus (PS;
Mason et al., 1989), the single stimulus (SS, Pace et al., 1985), the multiple stimulus without
replacement (MSWO, DeLeon & Iwata, 1996), and the multiple stimulus with replacement
(MSW, Windsor et al., 1994). Despite the variations between these different PA types, several
characteristics remain constant across each that include the amount of time a person interacts
with the stimulus (e.g., 30 seconds), the removal of other stimuli during individual interaction
with the selected stimulus and providing a preexposure opportunity for each included item prior
to the start of the assessment (Simonian et al., 2020). Another similarity is the general aim of the
assessment that consists of determining a person’s potential reinforcers later used for assessment
or intervention (Verriden & Roscoe, 2016).
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Identifying preferred reinforcers is critical to increase the use of items becoming effective
due to item preference shifts. Preference shifts can be due to satiation and deprivation effects as
described by Michael (1982) and Volmer and Iwata (1991). Often, a reinforcer’s value fluctuates
impacting both academic and behavioral intervention effectiveness (King & Kostewicz, 2014).
Despite the effects of satiation and deprivation, MacNaul et al. (2021) showed that preferences
remained stable across repeated administrations, and when conducted no more than 30 days
apart. These findings suggest parameters on how frequently PAs should be administered. To
ensure that stimuli incorporated into intervention remain reinforcing, resulting in intervention
effectiveness, PAs should be repeated over time (MacNaul et al., 2021).
Preference Assessments and Special Education
PAs have been shown to be useful in the classroom, particularly special education
classrooms. According to the Council for Opportunity of Education (National Coalition for
Education and Statistics, 2021), the number of students who receive special education services in
the 2019-2020 school year was 7.3 million students, or 14%. This number has increased over the
previous ten years; the 2009-2010 school year of 13% or 6.5 million. Special education
classrooms who serve14% of the total students include a spectrum of students with disabilities
who require varied dosage and intervention type to meet learning needs. (Department of
Education, 2019).
To illustrate the spectrum of support, some students who receive special education
services are classified as having an emotional disturbance; some students may be unable to
vocally communicate their wants and needs and require the use of a communication device
(King, 2016); whereas other students in the same classroom may have a learning disability (e.g.,
dyslexia). Due to the range of needs and abilities found in a special education classroom,
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students require an individualized level of support that is described in their individualized
education plan (IEP). Students in special education classrooms are entitled to a free appropriate
public education (FAPE; Kauffman et al., 2021). FAPE consists of effective, individualized
instruction which can be viewed through a child’s IEP. One way to potentially include elements
of FAPE in a child’s IEP could be through repeated PAs. PAs fall into the FAPE category due to
the idea of PAs being an effective intervention in which advantageous changes can be made
(Verriden & Roscoe, 2016).
To achieve favorable academic and social behavior change for special education students,
reinforcers can be identified and incorporated into students’ programming through PAs (King &
Kostewicz, 2014). Special education teachers’ identification of student reinforcers via PAs are
valuable to help teachers determine motivational items for their respective students (Simonian et
al., 2020). Preference assessments are often, but not exclusively, used with students who have
difficulty communicating preferences and those who have fixed interests (Heinicke et al., 2019).
PAs are used in this way due to the inability of the individuals to state their interests and/or find
ways to incorporate other interests.
After stimuli are determined to be preferred, teachers are able to use such items to
increase their students’ responding during academic and behavioral tasks. Items can be used to
increase responding which in turn will increase student’s abilities in other areas. Other areas can
include increasing the learner’s ability to attend to a task, use functional communication rather
than other behaviors, and engage in leisurely activities. With the use of reinforcing items,
learners likely show gains related to academic goals, behavioral goals, IEP goals, social goals,
and overall progress. The items used as reinforcers can also be relayed to other team members
such as parents, speech therapists, occupational therapists, vision doctors, physical therapists,
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hearing doctors, and whoever else is on the team of that particular child. When professionals
collaborate by using similar reinforcers, the learner can increase responding in all areas of
learning rather than only inside the special education classroom.
The MSWO PA has been shown to be effective when incorporated into educational
settings (Bovi et al., 2016; Carr et al., 2000; King, 2016; Layer et al., 2008; O’Handley et al.,
2021; Paramore & Higbee, 2005). Prerequisite steps required to implement an MSWO (DeLeon
& Iwata, 1996) are that; (a) items that the individual had previously engaged with are in view;
(b) the therapist ensures that the individual has scanning abilities; (c) the participant is able to
select multiple items without consistently choosing the same side. Once it is certain that
prerequisite steps are met, general steps to conduct the MSWO can be carried out. These general
steps for implementing an MSWO include: (a) all items are placed in a row; (b) the individual
chooses one item for each trial; (c) and the administrator allows the individual to engage with the
item for a specified time. After the trial is complete, the item that was previously chosen is
removed; this process is repeated until all items have been selected.
Evidence has been shown that the MSWO is a viable option to conduct in a classroom
setting when compared to other PA types. In past research, MSWO assessments have been taught
to teachers previously, typically using Behavior Skills Training (BST; Bovi et al., 2016; Graff &
Karsten, 2012; King, 2016; King & Kostewicz, 2014; Layer et al., 2008; Lipschultz et al., 2015;
Machalicek et al., 2009; Pence et al., 2012; Rosales et al., 2015; etc.). In one example, Bovi et al.
(2016) evaluated BST while using video modeling and voice over instruction to teach consumers
how to conduct a MSWO PA. With the BST video intervention, researchers concluded the
intervention was effective in teaching consumers the skill. Classroom staff resulted in 100%
correct when conducting a MSWO PA following the intervention.

ASYNCHRNOUS BEHAVIOR SKILLS TRAINING

7

In another example, King (2016) evaluated the effectiveness of an MSWO PA compared
to vocal nominations in a classroom setting. Results indicated the MSWO PA identified effective
reinforcers and generated more consistent findings compared to vocal nominations. As stated by
King, the MSWO PA demonstrates a delineated, accurate hierarchy as compared to other PAs.
King also states MSWOs represent a shorter, more practical form of PAs. Rosales et al., (2015)
used the same intervention to teach a PS and MSWO PA. Researchers concluded, following
training, that teachers implemented a PS PA with 87% accuracy; but implemented an MSWO PA
with 93% accuracy despite having the same training. This study concludes that a MSWO PA can
be taught with higher accuracy compared to other PAs.
The PA MSWO was selected for this study, over other PA types due to the wide use in
the education field by special educators, teachers, principals, and paraprofessionals (Bovi et al.,
2016; Graff & Karsten, 2012; King & Kostewicz, 2014; Layer et al., 2008; Lipschultz et al.,
2015; Machalicek et al., 2009; Pence et al., 2012; Rosales et al., 2015; ect.). MSWOs have also
been taught frequently to university students and ABA staff members using elements of
behavioral skills training (Higgins et al., 2017; Miljkovic et al., 2015; Nottingham et al., 2017;
O’Handley et al., 2021; ect.). Aside from being widely used, the MSWO PA is beneficial to
teachers. Past research has stated MSWO PAs are more practical, shorter to administer, and
shorter to teach as compared to other PAs possibly benefiting teacher use (King, 2016; Rosales et
al., 2015).
Among the field of special education, teachers experience burnout. Burnout can become
an issue when teachers are placed in situations prior to adequate training, have more work than
they can handle, and when their learners are experiencing increased challenging behaviors and
have not increased their progress in their IEP goals (Saloviita & Pakarinen, 2021). To address the
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latter reason, teachers can use reinforcement procedures. MSWO PAs could be used to decrease
burnout of teachers, increase learners' wanted behaviors, and decrease learners' challenging
behaviors. Thus, it is critical that intervention methods are evaluated to train preservice teachers
to implement MSWOs with fidelity.
Tele-Intervention and Applied Behavior Analysis
Ferguson, Craig, and Dounavi (2019) conducted a review on the effectiveness of
behavior analytic interventions by reviewing telehealth approaches in ABA. Their findings
showed that behavior analytic assessments and interventions can be performed using telehealth
technology (Ferguson et. al., 2019) due to the favorable outcomes of the studies that met
inclusion criteria. Technology has been used in several teaching opportunities, this study
includes articles on teaching PAs, daily living skills, and functional communication.
Nevertheless, Ferguson et al. (2019) identified flaws within the current research base of
telehealth teachings in their systematic review. There were three primary flaws across the
included studies. The flaws included the lack of reporting participant characteristics (e.g., age,
gender), too few baseline trials (i.e., less than 3), and the failure to show stable levels of baseline
and intervention sessions (Ferguson et al., 2019). Stable levels of baseline/intervention sessions
help determine the effectiveness of the intervention and the success of the participant according
to the data, by having multiple data points around the same level. This helps determine a
functional relation between the intervention and the successful or unsuccessful individual
outcomes by showing a difference or not between the baseline and intervention phases (Ferguson
et al., 2019). Stable levels are critical in determining the effectiveness of an intervention and
when comparing baseline and intervention phases.
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Lerman et al. (2020) also identified multiple barriers and suggested potential solutions for
BCBAs to better use video conferencing technology to teach skills. Namely, they noted that
practitioners and those they teach should have certain hardware readily available before their
session begins. For example, having a stable internet connection and ensuring adequate
positioning of the device are critical considerations when teaching. When working with people
who can be easily distracted by the computer screen, Lerman et al. (2020) suggest that the
practitioner turn off their video and instruct by headset/text messages. These antecedent
strategies should be applied at the onset of training to increase the effectiveness of video-based
intervention as a teaching modality.
Researchers in ABA and other fields are seeing an increase in research related to
investigating the effects of tele-delivery of intervention on stakeholder intervention
implementation and intervention effectiveness. For example, using video conferencing
technology to teach teachers to conduct a PA (Machalicek et. al., 2009). In the study, data were
collected on teacher and student’s performance. Teachers were trained using a task analysis
coupled with descriptive and comprehensive feedback after each trial. Following the training
condition, the participants were able to implement the PA with 100 percent correct. In the second
part of the Machalicek et. al. study, (2009) the researchers selected items to incorporate into
intervention based upon the outcomes of teacher-implemented PAs, and child participants were
asked to perform a task. Their findings showed that all participants engaged in the task more
when the reinforcer was a preferred stimulus identified from the PA (Machalicek et al., 2009).
This study reinforces the idea of BST being an effective teaching method for implementation of
PAs as well as the PA being an effective strategy in finding reinforcers for the learners.
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Furthermore, O’Handley et al. (2021) used technology to train preservice psychologists
how to conduct stimulus PAs. A synchronous format was used that included; (a) an instructor
described the use of an MSWO and how to conduct the assessment via a PowerPoint
presentation; (b) the instructor modeled correct and incorrect implementation of the MSWO PA,
while asking students to score the PA steps using a task analysis; (c) a task analysis was given to
use during trainings and to refer back to during post training; (d) materials were used to conduct
the PA; and (e) students worked in pairs to practice implementation. Overall, training was
estimated to take 45 minutes for all participants. Due to reported time constraints, one post BST
data point was collected that accounted for three participants and no generalization data were
collected. Despite these noted time constraints, the researchers concluded that participants did
learn the skill of implementing an MSWO PA. Notably, O’Handley et al. mentioned that
additional technology including tools to create student-response polls, video modeling, and a
combination (e.g., Google Forms) of the two incorporated into the asynchronous model might
reduce training time while increasing time to measure participant performance. Researchers
stated the need for asynchronous technology which was to increase treatment fidelity due to the
uniformity of training across participants.
Erath et al. (2021) used asynchronous technological advancements to train four staff
members in the human service field to perform an MSWO PA. Researchers used a 13-minute
video that included a PowerPoint presentation and a recording with guided notes. The video
included on screen text, images, video modeling, and voiceover narration. Content of the video
included: (a) learning objectives; (b) rationale for conducting a PA; (c) a description about PAs
effectiveness; (d) description on variations of PAs; (e) operationally defining each component;
(f) guidelines for implementation; (g) correct/incorrect implementation modeling. During the
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video presentation, participants completed fill-in-the-blank notes that corresponded with the
content which was then checked for percent correct by researchers. After completion of the
video, a post-video quiz was administered. If participants did not achieve 100% correct on the
questions, feedback was given. After training, participants completed MSWO PAs. If a
participant did not complete 100% correct across two trials, positive and corrective feedback
were given to the participant. Erath et al.’s findings showed that utilizing an asynchronous
module can train staff on a skill.
Video conferencing and tele-delivery of behavior intervention research is a continuously
growing area that requires critical evaluation to ensure effectiveness. A benefit of video
conferencing is the flexibility for participants who are learning the intervention. Participants
often have the ability to learn from anywhere at any time that is most convenient for them;
whereas in person learning may be delayed to unplanned circumstances. This benefit likely
interacts with participants' ability to implement the intervention (i.e., learned skill) quicker for
the person in need or themselves when compared to in-vivo training. In-vivo training may take
longer and thus delaying the introduction of the intervention (O’Handley, et al., 2021).
O’Handley et al., (2021) described the limitations of implementing BST components in-person.
In this study, researchers used a college class but were unable to evaluate the progress of all
participants due to lack of time. Suggestions from researchers included, what this study intends
to do, implementation of asynchronous technology in BST training. This type of method reduces
the duration of trainers/researchers being present with each participant, allowing more time for
assessing participants’ progress and skill competency. In an effort to conduct additional research
on video conferencing and tele-based approaches, the current study will use asynchronous
learning strategies. Asynchronous technology includes presenting components of BST non-
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simultaneously as to when the participants view the BST components. This study will use shown
effective BST training and incorporate the effects of using asynchronous technology to teach a
skill to others.
Behavior Skills Training
BST is used by behavior analysts to teach a variety of different skills to individuals,
caregivers, people in the ABA and related fields. BST training consists of multiple steps that
include providing instructions, modeling, rehearsal, and delivering feedback (Dib & Sturmey,
2012). Instruction consists of stating the steps required to accurately complete the task. Modeling
consists of showing the person how to complete the task via in-person or on-video presentation
(Erath et al., 2021). Practice consists of having the learner complete the task by performing the
task in the order that it was taught (O’Handley et al., 2021). Last, feedback consists of providing
corrective feedback that describes what the person did incorrectly and changes they should make
to accurately demonstrate the skill in the future or, if demonstrated accurately, praise the
performance by specifically identifying what the person did correctly after completion of the task
(Leaf et al., 2019).
To illustrate the scope of BST used to teach skills, Dib and Sturmey (2007a/2007b)
evaluated BST on teaching correct posture during flute playing (2007a) and to improve teachers’
implementation of discrete trial teaching (DTT; 2007b). BST components included in both
studies were instruction, feedback, modeling, and rehearsal. When using the BST approach, the
participant’s flute playing posture improved from 0% accurate posture during baseline to 100%
after training and 1-2 months following the intervention phase the participant maintained these
gains. Additionally, the effectiveness of BST was highlighted when Dib & Sturmey (2007b)
showed that teachers’ implementation of DTT increased from baseline to intervention following

ASYNCHRNOUS BEHAVIOR SKILLS TRAINING

13

BST and maintained levels of effectiveness during maintenance sessions. Both studies showed
that BST was effective in correcting flute playing posture and implementing DTT. Dib &
Sturmey’s approach included instruction, feedback, modeling, and rehearsal of the participants
and teachers. Although both studies were effective in teaching skills using BST, an asynchronous
approach may result in an equally effective yet more efficient approach that requires less time for
the researchers, giving them the ability to train more participants and teachers on the skill
needed.
When teaching a skill, there are many different components that need to be taken into
consideration while planning. Some of those components include the audience, the skill being
taught, how the skill will be taught, and why the skill is being taught. Specifically, when teaching
with another mode involved, it is important to evaluate the modem involved as far as its
limitations as a platform and its positive qualities.
To investigate the effects of BST with teachers, Hogan et al. (2015) used instruction,
modeling, practice, and feedback to teach four educators their students’ behavior plans using a
concurrent multiple baseline design across staff and students. Mastery criterion was set at 100%
correct implementation of BST components and the set mastery criteria was met by all four staff
members who participated in the study. Researchers concluded that the most critical components
of BST were modeling the correct implementation and staff performing the procedures, which
will be incorporated in the current study, asynchronously.
More recently, BST has been integrated with technology to train individuals. This
technology integration has included video conferencing, video modeling, and online modules.
For example, Machalicek et al. (2009) used video conferencing and BST to increase teachers’
ability to conduct MSWOs. BST components that included instruction, task analyses, and
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feedback were delivered via video conferencing. During this time, teachers had their computer
out when conducting the PA and met with the research team via video conferencing to discuss
their targeted objective. Integrating technology with BST training appears promising given that
Machalicek et al. (2009) found that all participants met 100% mastery criteria.
Boutain et al. (2020) used video-based intervention to teach parents how to implement a
graduated guidance procedure with high levels of fidelity by means of a telehealth BST model.
Their model consisted of baseline, detailed written instructions, and a full BST training package
(i.e., overview of graduated guidance, modeling, role playing, and immediate/delayed feedback).
Results showed that the training model was effective in teaching parents graduated guidance.
Results also demonstrated parents did not learn with only written instructions. There were
minimal internet issues during the study due to the prerequisite of having high internet quality to
participate. Limitations included non-Health Insurance Portability and Accountability Act
(HIPAA) compliant video conferencing software being used and role play requiring an additional
adult, which may not be possible for all caregivers in future studies.
Ausenhus and Higgins (2019) also used feedback to teach participants how to connect
and position a camera during three separate versions of a brief six-item MSWO. After each
participant was trained, the number of steps correct increased and remained at a high percent
during maintenance training, within two-week follow-up data. Limitations included a short
maintenance period (one data point per participant) and few generalization probes (one data
point per participant). Limited maintenance and generalization probes hinder the ability to
determine if the participants retained information taught. The authors explain further research is
needed to evaluate the effectiveness and feasibility of using remote real-time feedback.
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Current Study
The purpose of the study was to evaluate a BST approach that included tele-based remote
learning modules on pre-service teachers’ fidelity in implementing an MSWO PA. Remote
video-based modules and recorded video conferencing sessions. Remote modules included a
PowerPoint™ presentation that has a voice over instruction component (i.e., the instructional
component of BST), a video of the researcher conducting all steps of the task analysis correctly
(i.e., the BST component of modeling), and a Google Form™ with videos of correct/incorrect
implementation of steps. Preservice teachers completed the form and stated whether the step
shown was correct/incorrect (i.e., BST practice component). Following the completion of the
form, the student investigator provided feedback via email (i.e., feedback component of BST).
During the intervention, the researcher gave feedback on the teachers’ performance of the
MSWO.
Specific research questions that will be investigated are:
1.

Is remote BST package an effective method for teaching preservice special education

teachers to implement an MSWO with fidelity?
2.

Can the intervention gains of preservice special education teachers be maintained over

time with high fidelity?
3.

Does remote BST package and increased competency with the MSWO preference

assessment result in favorable social validity measures as reported by pre-service special
education teachers?
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CHAPTER 2
METHOD
Participants and Setting
Participants were recruited by Temple University’s College of Education and Human
Development special education server; with the support of a Temple University faculty member
sharing information to students about the research study (see Appendix A). To be included in the
study all participants: (a) had to have flexibility in their schedules to be available during a time
that overlapped with the student investigator to schedule a video conference meeting; (b) were a
preservice teacher in Temple University’s undergraduate or graduate CEHD special education
program; (c) had reliable internet/video conferencing access; (d) had access and familiarity with
viewing PowerPoint; and (e) were fluent in English. Exclusion criteria from participating in the
study included individuals who: (a) have performed the MSWO prior to the start of the study; (b)
do not speak English; (c) are not able to provide consent; (d) cannot meet the time requirements
of the study. There were no exclusion or inclusion criteria based upon the participant's gender or
race.
Participants included three females and one male who all identified as white and were
between the ages of 18-26. All participants reported to be a Temple University special education
undergraduate majors who had never administered an MSWO PA prior to the start of the study.
Participant’s consent was obtained prior to beginning the study via a video conferencing session.
During the conference, the student investigator reviewed the consent form with each participant;
only the student investigator and the one participant were present. Following the conference,
participants sent a copy of their consent form via email to the student investigator. All study
components were approved by the Temple University Institutional Review Board (IRB) in IRB
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submission # 28500-0001. Study components include the protocol, consent form, and stimuli
used for training purposes. All sessions were completed in a room of the participant’s choice
which may have taken place in their home, apartment, dormitory, or a classroom at Temple
University. The research study was designed to take place in a natural environment (cf. analog
setting).
Wanda, a 22-year-old white female participated in the study. Wanda was in her second
semester as a senior at the University when the study took place and intended to teach in an
urban school district or intermediate unit. Wanda’s student teaching placement took place at an
elementary school in an urban school district. Tony, a 19-year-old white male of white/American
ethnicity participated in the study. Tony was in his first semester at the University when the
study took place and intended to teach in a school in Pennsylvania. Tony had not participated in
student teaching prior to the study Natasha, a 20-year-old white female of non-hispanic ethnicity
participated in the study. Natasha was in her first semester as a senior at the University when the
study took place and intended to teach in a kindergarten to 4th grade special education classroom
at a school district in either Pennsylvania or New Jersey. Penny, a 24-year-old white female
participated in the study. Penny was in her first semester as a senior at the University when the
study took place and intended to teach in an urban classroom following graduation.
Materials
During baseline, the student investigator sent the MSWO PA data sheet to each
participant via email to use to collect preference data on the acting confederate’s choice of
preference. Acting confederates were selected by participants (roommate, friend, parent) and
participants conducted the MSWO PA on their selected confederate throughout the duration of
the study. Confederates were not provided with feedback on performance by the research team
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throughout the duration of the study. Participants used the data sheet to record the items selected
by the acting confederate. Edible stimuli in the form of snacks were included in this study (see
Appendix B, Chazin & Ledford, 2016). Fahmie et al. (2015) found that individuals with
disabilities’ showed preference of edible stimuli over non-edible reinforcers and also found
increased responding when preferred edible items were used as reinforcement. Examples of
edible stimuli included were pretzels, animal crackers, and gummies. When items were chosen a
rank order of preference was denoted, and items most preferred were identified. Additional
materials included hypothesized preferred edible stimuli for the MSWO PA and technological
hardware to record the MSWO trial to be later scored. Participants reported using their cell
phone or laptop to record and then sent their recordings to the student investigator. Last,
participants used their electronic device to access their email and email the student investigator
their MSWO PA. A procedural fidelity form (see Appendix D) was used and IOA forms (see
Appendix F) were used during baseline.
For the training sessions, each participant received a PowerPoint presentation, Google
Form, and task analysis. The PowerPoint (see Appendix H) included voice overs of the student
investigator describing the MSWO PA, task analysis, as well as results of the videos in the
PowerPoint. Also embedded in the PowerPoint are model videos of the student investigator
correctly implementing the steps of the MSWO PA. The PowerPoint and video screenshots can
be viewed in Appendix H. Upon completing the PowerPoint training, the participant took a quiz
on the required steps to complete the MSWO using a Google Form (see Appendix J). The
Google Form included multiple choice questions, true and false questions, videos, and pictures of
correct and incorrect steps of the MSWO PA. Next, the participant implemented the MSWO PA
with the confederate. The MSWO PA was recorded by the participant using their personal
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electronic device who then emailed their recording to the student investigator which the MSWO
PA was scored for percent correct. Participants used their electronic device to access their email.
A procedural fidelity form, as seen in Appendix D, was used and IOA (see Appendix F) forms
were used during training.
Similar to previous conditions, during follow-up, the student investigator sent
participants’ a MSWO data collection sheet via email to use to collect preference data on the
acting confederate’s choice of preference. Additional materials included hypothesized preferred
edible stimuli for the MSWO PA and hardware to record the MSWO trial to be later scored.
Participants reported using their cell phone and laptop recording function to record. Last,
participants used their electronic device to access their email and email the student investigator
their MSWO PA. A procedural fidelity form, as seen in Appendix D, was used and IOA forms
(Appendix F) were used during follow-up. Following the completion of the follow-up sessions,
participants were asked to complete a social validity questionnaire (see Appendix I). The
questionnaire included six questions, four of which are presented on a five-point Likert scale
(i.e., 1 = strongly disagree and 5 = strongly agree) and also included two questions that were
open ended questions.
Response Measurement
The dependent variable was MSWO integrity, MSWO integrity included the ability to
correctly implement each step of the MSWO assessment. Measurement included the percentage
of correctly completed steps for the MSWO preference assessment. A task analysis included nine
total steps to complete the MSWO PA. Steps included in the task analysis were selected based
upon the MSWO PA steps described in DeLeon and Iwata (1996). Task analysis steps were: (a)
sat across from the learner, (b) placed all items in front of the learner in a single line, (c) stated a
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directive or asked a question referring to the stimuli, (d) allowed the learner to consume the
chosen item until the learner finished eating the item, (e) participant did not replace the item after
confederate finished with consuming, (f) rotated order of stimuli, (g) participant marked
selection accurately and recorded on data sheet, and steps (h) and (i) to be collected for every PA
rather than every trial; (h) participant changed order of stimuli with each new PA, and (i)
participant shared video and data with the student investigator. Though most steps were only
required to be conducted once, steps ‘c’, ‘d’, ‘e’, and ‘f’ are to be repeated four times until all
items have been chosen by the confederate.
Data were collected on the number of correct steps the participant completed for each
assessment by means of a trial-by-trial basis. Trial-by-trial is a way to collect data on each step,
each time it was conducted. To determine percent correct, the number of steps completed
correctly was divided by the total number of steps across 5 trials, multiplied by 100. For
example, if the participant correctly conducted the full MSWO PA the data will read 20/20,
equaling 100%. Participants were asked to perform the MSWO PA during baseline probes,
intervention, and follow-up phases and percent correct data were recorded. Mastery criteria was
determined by means of the participant conducting the MSWO assessment across three
consecutive videos sent to the student investigator at 100% correct. Data collection occurred by
the student investigator and secondary research assistants observing the preservice teachers
conducting the assessment on an adult confederate via video; and documenting each step of the
MSWO conducted correctly with a “+” or check mark for a correct step and a “–” or “x” for an
incorrect or partially implemented step.
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Interobserver Agreement
Interobserver agreement (IOA) was collected throughout the study (see Appendix F) and
conducted by a Temple University second year graduate student in the ABA MSED program
who was also a Registered Behavior Technician (RBT) credentialed by the BACB. To obtain an
RBT certification, those certified must have received past training on conducting preference
assessments and data collection. In addition to past PA and data training to obtain their RBT
credential, the research assistants were specifically trained on data collection for this study.
Training consisted of rehearsal, modeling, and feedback. Each research assistant was provided
operational definitions of materials (see Appendix G). Following training, research assistants
reviewed elements of the task analysis for the MSWO PA and PowerPoint presentation that was
given to the participants during a video conferencing call.
The research assistant collected the IOA data during the trials. IOA data were collected
during 33% of trials across all conditions (baseline, training, follow-up) and participants. IOA
percent was determined by the formula of total agreements divided by the sum of agreements
and disagreements times 100.
Procedural Fidelity
Procedural fidelity was assessed on the student investigator’s implementation of the study
by the use of a checklist during the baseline, intervention, and follow-up phases. Procedural
fidelity was collected to ensure correct implementation of the intervention components. Data
were collected by a secondary trained research assistant who was also a Registered Behavior
Technician and in Temple University’s MSED ABA program, who had previous experience
collecting data and conducting preference assessments. Training consisted of the student
investigator providing the research assistant with operational definitions of materials (see
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Appendix G). Following procedural fidelity training, research assistants discussed the procedure
of each phase of the study during a video conferencing call. Procedural fidelity was calculated by
adding the number of steps in the checklist divided by the total number of steps and multiplying
by 100.
Experimental Design
A nonconcurrent multiple probe design across participants (Ledford & Gast, 2018) was
used to evaluate the effects of the MSWO PA remote training package on pre-service teachers’
ability to implement an MSWO PA. This experimental design was chosen for flexibility for
participants’ videos to be sent on their own time. This was needed due to all participants, at the
time of the study, currently working towards respective special education degrees. Participants
were randomly selected to determine the order of the independent variable introduction. A
multiple probe across participants design allowed conclusions to be based upon the systematic
introduction of the independent variable. Internal validity was demonstrated by the systematic
introduction of the independent variable across tiers thus providing evidence that the intervention
directly impacts intervention outcomes. This design was chosen because a withdrawal of the
intervention is not required to demonstrate experimental control.
In this current study, baseline conditions were conducted using a probe format. During
baseline, participants sent their videos when needed rather than concurrently. What Works
Clearing House’s (2020) criteria for a multiple probe design was used to guide phase changes
and decision-making for the study. Following the completion of three baseline data points, the
first participant began the intervention condition, during this time the following participants
remained in the baseline condition. Once a participant demonstrated 100% correct for three
consecutive trials during intervention, the next participant started intervention. Participants only
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started the intervention phase if their baseline phase was stable. This repeated until all
participants completed the intervention condition. Stability of data was based upon a visual
analysis of trend, level, and variability across conditions. Data were collected during baseline,
post-intervention, and during follow-up conditions.
Procedure
Baseline
The student investigator provided the participant with a data sheet of the MSWO
assessment at an initial meeting describing the study and consent form. Following the meeting,
the participants were asked to perform assessments on an identified confederate and upon
completion send the video to the student investigator. Participants used edible stimuli of their
own choice to conduct the assessments. Participants were not provided with instructions about
conducting internet searches on how to implement an MSWO PA. Despite not providing
instructions, at no point were participants encouraged or informed they could conduct an online
search of an MSWO PA. Confederates were presented with the opportunity to choose by stating
the item wanted, pointing, or grabbing at the item desired. Following choosing, the participants
provided time for the confederate to consume the item. If the confederate did not choose,
participants represented the trial. During this time, the participant was asked to collect data via
data sheet given. At the end of the trial, the participant took a picture/scan of their data sheet and
sent both their video and completed data sheet via email to the student investigator. The student
investigator collected data on percent correct of each step using the treatment integrity forms,
including the percent correct of the data collection from the participants. No feedback was
provided to the participant during these trials.
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Remote MSWO Skills Training Package
Following baseline, participants were trained to implement the edible MSWO PA. During
training, participants viewed each of the nine slides in the PowerPoint that included: (a) a textbased description of each required step in the MSWO; (b) the student investigator describing
procedures in detail using a voice over; and a (c) video demonstrations of the student investigator
conducting the full assessment with 100% correct. Throughout the PowerPoint, the researcher
provided participants with instructions on how to film their MSWO PA videos that were given to
the researcher. The PowerPoint lasted for 20 minutes that included both audio and video.
Following the PowerPoint, the student investigator sent the participant a Google Form that
illustrated both incorrect and correct modeling of the procedure. The Google Form consisted of
10 minutes of video content and roughly 10 minutes of questions; totaling 20-minutes. The
Google Form also consisted of questions for each video to explain the correct or incorrect
aspects of the procedure (e.g., “What aspects of the preference assessment were correctly
implemented? What aspects of the PA were implemented incorrectly?”) and examples of
behaviors that may be seen in a preference assessment (e.g., refusal or problem behaviors). These
behaviors were included in the training, despite participants not contacting them in the study,
because the behaviors may occur outside of the study when conducting the MSWO PA.
Challenging behaviors are included to better suit the participants for use of the MSWO PA in
their future careers due to the fact multiple participants intend on working within an urban
special education classroom. According to the National Center for Education Statistics (2021),
“student behavior problems were more common in urban schools than in other schools”.
Concluding the results of future teaching placements, determining how to work with students
who have such behaviors may be beneficial to the current group of participants. The student
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investigator recorded a video and sent it to the participant to provide corrective feedback,
following the participant’s completion of the google form.
Post Remote MSWO Skills Training Package
Next, the participants conducted an MSWO edible preference assessment with a
confederate. During this time, the participants were asked to collect data. At the end of the trial,
the participant took a picture or scanned their data sheet; and sent the video of the assessment to
the student investigator.
Corrective feedback and/or praise was delivered after the assessment which coincided
with the correct or incorrect implementation of steps in the task analysis (see Appendix E). By
means of a video sent to the participants, 24 - 48 hours after the student investigator received the
MSWO PA video from said participant. When the participant made an error, corrective feedback
was provided. Corrective feedback included a description of the correct step, while also
describing the omission exhibited by the participant. Upon correct responding, descriptive verbal
praise was provided to the participant via an email consisting of text or a video (e.g., “Excellent
job switching or randomizing the order of the stimuli in all of the trials”). After the initial
feedback, the student investigator asked the participant to perform a preference assessment and
send the new MSWO PA to the student investigator’s email to collect the next data point. The
participant continued the training phase until 100% correct with the MSWO PA was maintained
over three consecutive trials.
The purpose of the post remote MSWO skills training package was to evaluate
participant integrity of the MSWO implementation after completing the training. Trials were
conducted after the participant completed the remote MSWO skills training package using the
same procedure as baseline.
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Follow-Up
Follow-up data of the MSWO PA was collected one week after mastery criterion had
been met. During this time, participants were asked to conduct the assessment without training.
The participant was also asked to collect data via the data sheet. At the end of the trial, the
participant took a picture or scanned their data sheet and sent their video. Data on the
participant’s assessment was collected by the student investigator. Follow-Up data was collected
for each participant.
Social Validity
Concluding the study, each participant was sent a Google Form (Appendix I). In the
social validity questionnaire, questions were asked related to participant preferences of the
teaching procedures, how valuable they found the training, and about whether they plan on
implementing MSWO PAs with students in their future classroom to identify student
preferences. Social validity data were collected to gain insight on participants’ interpretation
about whether they believed they benefited from the skills learned in the study (or the lack of).
Most questions were presented using a 5-point Likert scale (i.e., 1 = strongly disagree and 5 =
strongly agree); however, to collect open-ended information few questions were asked that
required the participant to answer using a fill in the blank strategy. Social validity measures were
collected after participants submitted their final MSWO PA during follow-up. Research
assistants were also provided a questionnaire asking if they believed study outcomes were
plausible and helpful in their future practices.
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CHAPTER 3
RESULTS
Figure 1 shows the effects of the MSWO remote training package on percent correct of
MSWO steps of four undergraduate special education students.
Wanda
During baseline, Wanda displayed 80 %correct for the task analysis during all three
baseline sessions of the MSWO PA (Figure 1, panel 1). Her baseline percent correct responding
remained high and stable across all three baseline sessions, showed no variability, no trend, and a
consistent level of responding. Despite not having conducted an MSWO PA previously, Wanda’s
baseline was substantially high. Wanda reported time spent learning about the MSWO PA on her
own accord by viewing multiple videos on YouTube and discussing the PA with peers. Steps that
Wanda consistently incorrectly implemented were a) allowing the participant to finish the food
item before presenting the next trial, and b) moving items following choosing. Due to Wanda not
reaching 100% during baseline conditions, intervention was introduced. Following baseline, the
participant was introduced to the remote training of a PowerPoint and Google Form. After the
remote training, data increased to 100% correct for the three post-treatment data points of the
task analysis. During post-treatment, percent correct responding remained elevated and stable
with no variability. Wanda was asked to send in three more videos a week after completion to
determine her use of the MSWO PA following the intervention, her data demonstrated 100%
correct. The data included high and stable data points with no variability and consistent level of
responding with 100 percent correct for all steps. There were no overlapping data across
conditions. Overall, Wanda increased and maintained her percent correct of conducting the
MSWO PA following the treatment phase.
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Tony
During baseline conditions, Tony displayed 0% correct responding of the task analysis
during all baseline sessions of the MSWO PA (Figure 1, panel 2). Tony demonstrated a
consistent level of low responding, showed no trend, and no variability. Due to Tony not
reaching 100% during baseline, intervention was introduced to teach him how to implement the
MSWO PA. Following baseline, intervention was introduced that included remote training using
a PowerPoint and Google Form. After the remote training, data increased to 100 % correct for all
of the three post-treatment data points. The data included high and stable data points with no
variability, no trend, and consistent level of responding with 100 percent correct for all steps.
Tony sent three more videos to the research team a week after completion, his data demonstrated
100 percent correct. The post-treatment data included consistent level of high responding, stable
data points with no variability or trend by demonstrating 100% correct for all steps of the task
analysis. There were no overlapping data across conditions. Overall, Tony increased and
maintained his percent correct of conducting the MSWO PA following the treatment phase.
Natasha
During baseline conditions, Natasha displayed a mean of 15% (range, 10-20%) correct
responding with the steps of the task analysis (Figure 1, panel 3). Overall, Natasha’s responding
concluded with a stable trend and minimal variability and a decreasing level. During baseline,
Natasha correctly implemented three steps some of the time; these steps were (a) placing the
items in a line, (b) saying “pick one”, and (c) removing the item after choosing. Despite not
having conducted an MSWO PA previously, Natasha’s baseline was high. Natasha admitted to
researching the MSWO PA on her own accord by looking up articles on Google. Due to Natasha
not reaching 100%, intervention was suggested to be necessary to teach her how to implement
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the MSWO PA with 100% correct. Following baseline, the participant was introduced to the
remote training of a PowerPoint and Google Form. After the remote training, data increased to
100% correct for all of her three post-treatment data points of the task analysis. The data
included consistent, high responding which was stable with an equal level and had no trend or
variability. Natasha was asked to send in three more videos a week after completion, her data
100% correct. The data included data points with no trend or variability and were consistent,
high, and stable with equal level by demonstrating 100% correct for all steps of the task analysis.
There were no overlapping data across conditions. Overall, Natasha increased and maintained
her percent correct of conducting the MSWO PA following the treatment phase.
Penny
During baseline conditions, Penny displayed 0% correct for all three of her baseline
sessions for the task analysis. Penny demonstrated a stable trend with no variability, and equal
level (Figure 1, panel 4). Due to Penny not reaching 100%, intervention was suggested to be
necessary to teach her how to implement the MSWO PA with 100% correct. Following baseline,
the participant was introduced to the remote training of a PowerPoint and Google Form. After
the remote training, data increased to 100% correct for the three post-treatment data points. The
data included high and stable data points with no variability and consistent level of responding
with 100 percent correct for all steps. Penny was asked to send in three more videos a week after
completion, her data demonstrated 100% correct. The data included equal level of high and
stable responding with no variability and no trend by demonstrating 100% correct for all steps of
the task analysis. There were no overlapping data across conditions. Overall, Penny increased
and maintained her percent correct of conducting the MSWO PA following the treatment phase.
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Note. The figure above displays participants’ skill data during the baseline, intervention, and
follow up condition.
Social Validity Results
Social validity data were collected from participants and research assistants with different
questionnaires. To help reduce bias answers, social validity questionnaires were sent to
participants using Google Forms rather than members of the research team collecting the data in
person. The social validity questionnaires were given to participants to evaluate how participants
perceived the intervention. Specific topics included in the social validity questionnaire included;
reasoning, effectiveness, need in their future careers, and willingness to participate in another
study with similar format. The questionnaire included 4 questions on a Likert scale (e.g., 1 =
strongly disagree, 5 = strongly agree) and two questions were open ended questions (i.e., What
did you like about this study, what did you dislike about this study. The range of scores for the
participant questionnaire were 4-20. The higher the score, the more likely the participant
perceived the intervention as effective, useful, and showed willingness to participate again. The
questionnaire for participants can be found in Appendix I.
Results can be viewed on Table 1. Results indicate that preservice teachers found the
training to be a mean of 18 (range; 16-20) across all questions. According to preservice teachers,
the effectiveness of the study with knowledge of the MSWO PA and how to conduct them was a
mean of 5. Preservice teachers reported the need for the MSWO PA in their future careers as a
mean of 4 (range of 3-5). The survey determined teachers' willingness to participate in another
study with a similar format as a mean of 4 (range of 3-5). The lowest rating on the scale
concluded that a mean of 4 (3-5) for both the need for the MSWO PA and willingness to
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participate in another study with similar format. Overall ratings concluded with a mean of 18
(16-20) across questions and participants.
Research assistants were also given a three-question questionnaire, see Appendix I. Their
questions were two yes/no questions and one open ended question asking researchers if there is
anything they would like the student investigator to know. These questions were used to
determine if professionals in the field of ABA would be interested in using this type of
intervention and if the intervention appears to be a plausible option for RBTs to use with teachers
in ABA. The range of this questionnaire included 0-4, each ‘yes’ answer was 2 points, each ‘no’
answer was 0 points, and each ‘maybe’ answer was 1 point.
Results can be viewed on Table 2. Results concluded from the research assistant’s
questionnaire are as follows. Out of the two assistants both believe this intervention is a plausible
way to teach preference assessments within their practice and both would use this intervention if
made available. Overall results conclude this intervention is plausible and can be used in practice
when teaching PAs.
Table 1
Participant Social Validity Results
Question

Wanda Tony

Natasha

Penny

Total Range

How well do you understand the reasoning
behind preference assessments?

5

5

5

5

20

N/A

How well do you understand conducting a
multiple stimulus without replacement
preference assessments?

5

5

5

5

20

N/A

How likely will you conduct a preference
assessment outside of this research?

5

3

3

5

16

3-5

How likely will you be to complete another
training in the same format?

5

3

3

5

16

3-5
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What did you like about this training?

Own
pace,
clear
directio
ns,
usefuln
ess in
future

Benefi
cial to
future
career

Simple
N/A
and
easily
translated
to real
life

N/A

N/A

What did you dislike about this training?

“N/A”

N/A

More of
a
schedule
for when
videos
were due

N/A

N/A

N/A

Total Score

20

16

16

20

72

Note. The figure above displays participants’ social validity data results.
Table 2
Research Assistant Social Validity Results
Question

RA 1

RA 2

Range

Do you believe this is a plausible way to teach preference
assessments within your practice?

Yes

Yes

N/A

If made available, would you use the information to teach
assessments?

Yes

Yes

N/A

Anything else you would like to add?

N/A

N/A

N/A

Note. The figure above displays participants’ social validity data results.
Interobserver Agreement
Table 3
Interobserver Agreement Results
Condition:

Wanda (%)

Tony (%)

Natasha (%)

Penny (%)

Baseline

95%

100%

90%

100%
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Post-Treatment

100%

100%

100%

100%

Follow Up

100%

100%

100%

100%

Total

98.3%
(Range: 95100%)

100%

96.6%
(Range: 90100%)

100%

Note. The figure above displays participants’ IOA data results.
IOA was measured during 33% of all sessions across conditions for each of the four
participants by a research assistant. See Table 3 for averages and ranges determined. Mean IOA
across conditions and participants concluded to be 98.7%.
Procedural Fidelity
Table 4
Procedural Fidelity Results
Condition

Wanda (%)

Tony (%)

Natasha (%)

Penny (%)

Baseline

100%

100%

100%

100%

Treatment

100%

100%

100%

100%

Follow-Up

100%

100%

100%

100%

Note. The figure above displays participants’ procedural fidelity data results.
Procedural fidelity of all conditions were measured throughout the study for each
participant. See Figure 5 for the average and ranges of the results. The mean score was 100%
across all participants and conditions. The research assistant who measured procedural fidelity
viewed all emails, recordings, and videos sent to and from the participants. The procedural
fidelity forms can be found at Appendix D.
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CHAPTER 4
DISCUSSION
The study was conducted to extend previous research on MSWO PA skill development
taught using a remote format. The following research questions were asked; (1) is a remote
behavior skills training package an effective method for teaching preservice special education
teachers to implement an MSWO with fidelity; (2) can the intervention gains of preservice
special education teachers be maintained over time with high fidelity; and (3) does a remote BST
package and increased competency with the MSWO preference assessment implementation
result in favorable social validity measures as reported by pre-service special education teachers.
Four preservice special education teachers at Temple University who had no previous experience
conducting an MSWO PA participated in the study.
Effects on MSWO Fidelity of Preservice Special Education Teachers
Little research investigated MSWO PA skill development specifically taught using a
remote format on pre-service special education teachers. In an effort to expand research and
minimize time of training, this study provided pre-service special education teachers a remote
training on how to conduct an MSWO PA via a training package. First, results indicated while
utilizing a MSWO PA remote training package was effective in improving the percent correct of
the MSWO task analysis. All pre-service special education teachers demonstrated 100 percent
correct in steps of the MSWO PA across three post-treatment data points. All participants
demonstrated their success in implementation immediately following the treatment package.
Overall, the results show high fidelity of the pre-service teacher’s implementation of the MSWO
PA. Following the intervention, each participant engaged in 100 percent correct of all steps
observed of the MSWO PA. Results indicate that the MSWO treatment package is an effective
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approach to teach pre-service special education teachers, who have not performed the MSWO
PA previously, to implement the MSWO PA with 100 percent correct.
Effects of Intervention Gains of Preservice Special Education Teachers Over Time
In an effort to expand previous research, the current study conducted three follow-up data
points. Following the conclusion of the study, pre-service special education teachers
demonstrated maintained levels of percent correct with the steps of the MSWO PA task analysis.
All participants’ follow-up videos included three videos showing100 percent correct responding;
providing evidence that intervention can be maintained over week’s time. Data were maintained
following one week of no training, but researchers are unsure how skill precision maintains
beyond this timeframe. Prior studies have conducted minimal, or no follow-up data points
(Ferguson et al., 2019). This study expands upon the current research in that follow-up data is
included.
Social Validity Measures as Reported by Pre-service Special Education Teachers
Previous research has indicated there are limitations in using a synchronous format of
BST (e.g., Kirkpatrick, et. al., 2020). Kirkpatrick et al. (2020) included participants who were
pre-service special education teachers that were taught how to implement a token economy
synchronously. The social validity results indicate all participants reported not being trained
adequately, which specifically included receiving inadequate feedback. Some participants did not
want to participate in the current model of training and reported they would not recommend this
training to others. Participants also did not maintain the efficacy of 100 percent correct following
post-BST. Given the previous research limitations, evaluating the effectiveness of training using
a remote format can be useful in the field. Participants in the current study provided answers to
the social validity questions by means of a Google Form. Using a likert scale, pre-service
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teachers reported about the intervention (1) the intervention was effective; (2) they are willing to
participate in another remote training; and (3) they will use the procedure learned in their future
careers.
Wanda reported a full 20/20 score for all questions asked. Wanda was in her second
semester as a senior at Temple at the time of the study, which may have played a part in her
results due to having been a student teacher previously and currently at the time of the study.
Tony reported understanding PAs with a score of 5/5 for both questions but reported to be
neutral for using PAs in the future and participating in another study with a similar format with a
score of 3/5 for both questions. Tony’s results may have been due to the fact he had not
completed one semester as special education major at Temple University and had not student
taught at the time the study was being conducted. Natasha’s results mirrored Tony’s results.
Natasha had only student taught for half of a semester at the time the study was being conducted,
which may have skewed her results. Penny’s results mirrored Wanda’s with 20/20 score for all
questions asked. Future researchers can address Natasha’s concerns by providing a schedule at
the onset of the study of when videos are due.
The overall score for the social validity survey included a mean of 18 out of 20 with a
range of 16-20. Benefits of this approach used in the current study may include: (1) decreasing
the amount of time trainers are needed by using an asynchronous format; (2) similar intervention
time spent for all trainees due the similar intervention prescribed to all participants (e.g., same
PowerPoint, quiz, format for corrections); and (3) participants are able to progress through the
training at their own pace. Using a remote format can be beneficial in increasing personal
success of participants, effectiveness of the intervention, and social validity results.
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Although past research used BST to train a variety of professionals (e.g., teachers,
paraprofessionals, and behavior technicians) on how to implement a MSWO PA, little research
included preservice special education teachers and no research, to the author’s knowledge,
included a fully remote-based training package. In this study, preservice special education
teachers were trained on their implementation of a MSWO PA via remote modules and videos.
The research assistant met with participants to discuss the consent form but did not meet with
participants during baseline, treatment, post-treatment, or follow-up conditions. Previous
research (Ferguson et al., 2019) lacked reporting participant characteristics (e.g., age, gender), in
which this study reported. Limitations from past research also include few baseline trials and
failure to show stable levels of baseline and intervention sessions, in which this study
demonstrated with the data. Results of this study demonstrate that using a remote format is
effective to train preservice special education teachers how to implement an MSWO PA.
Limitations
To the author’s knowledge this study has at least three limitations. First, participants
conducted the MSWO PA on an adult or friend rather than a child aged participant. Other
research has addressed this limitation, specifically, Craig et al. (2021) used video conferencing to
train interventionists (i.e., teachers, paraprofessional, speech pathologist) who work with
children diagnosed with ASD to conduct a functional living skills intervention with the children,
respectively. In the study, three separate skills were taught that included getting dressed, making
a snack, and handwashing. Craig et al. found that the telehealth-based intervention using an ABA
approach, and implemented by trained interventionists, successfully increased the skill repertoire
of individuals with ASD. Specifically, all four interventionists met mastery criteria and all four
children with ASD increased independence with daily living skills. Despite these promising
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findings that included outcomes from child participants from Craig et al., this current study is
limited in that preservice teachers were not provided with an opportunity to implement an
MSWO PA with school aged children. In turn, it is unclear if the participants were able to
generalize the skill to the population age, they will teach in the future.
Second, a component analysis was not conducted. A component analysis is a systematic
assessment in which two or more components (i.e., independent variables) are assessed in order
to determine which component is most effective (Cooper et al., 2020). Therefore, it is unknown
which part of the MSWO PA remote training package was most effective and/or if future studies
would need to include all aspects of intervention (i.e., PowerPoint, Google Form, and Video
Feedback). In other research related to PA training completed a component analysis of BST, for
example Weston et al. (2020) evaluated the effectiveness of two separate components of a BST
package that was used to train preservice BCBAs to conduct PAs using a multiple baseline
experimental design. During the performance feedback condition participants completed the PA
87-91% correct. During the video-self monitoring condition participants completed the PA 9094% correct. Based upon results of the component analysis, Weston et al. found that participant
responding during the video self-monitoring condition was elevated when compared to the
performance feedback condition. Future research on training packages should aim to identify
components that primarily impact learning when teaching individuals to conduct PAs with
children.
A third limitation was that participants were only taught how to conduct an MSWO PA
that included snacks or edible items. Thus, no training was provided on how to conduct an
MSWO format PA using leisure activities or attention. Notably, reinforcers are not restricted
only to consumable items and commonly manifest as leisure activities or social attention. Based
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upon these findings it is unclear if participants could implement an MSWO PA using items
besides those that can be consumed. Addressing this limitation, Butler and Graff (2021)
conducted a series of pair stimulus PAs that included a variety of stimuli on four individuals
(ages 16-21) with developmental disabilities. The PAs included in their study had included
edibles, social attention, leisure activities with tangibles, verbal praise, and hypothesized
preferred pictorial stimuli. Following the results of the PAs, researchers conducted reinforcer
assessments every two months to determine if the stimuli chosen served as reinforcers. Their
findings showed that participant selection of items across reinforcer class, did maintain
reinforcing effectiveness. This supports the notion that future teachers may benefit from
implementing MSWO PAs that consist of a variety of reinforcer types and should be considered
in future research.
Implications for Future Research
To investigate unanswered questions related to using a MSWO PA remote training
package format to teach a MSWO PA, future research could expand on the current literature in
several ways. First, future research should consider replicating this study with other PA formats.
In doing so, future knowledge will be gained on the effectiveness of this remote training
approach when teaching other PA formats. Teaching future teachers’ other PA formats might be
useful due to student characteristics associated with impacting PA outcomes. For example, An
MSWO PA requires children to be able to scan items and is designed for children who do have a
side or placement bias (Chazin & Ledford, 2016). If an FO PA was used, the child wouldn’t need
scanning skills; the assessor would collect data on the amount of time the student used the item
for. A PS PA could be used for children who can only scan between two items rather than
multiple.
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Second, future research should consider a component analysis to determine which aspect
of the MSWO PA remote training package was most effective. In doing this, researchers can also
determine if all aspects of the package are needed to achieve competency. Future research should
also incorporate a confederate and assess for video-based preferences. Huntington and Higbee
(2017) conducted a two-part study that incorporated a video-based PA to determine preferences
of study participants. Researchers used a PS PA with videos of social interactions to determine
social reinforcers. The results of the study showed that preferences related to social interaction
can be identified. Also, Curiel and Poling (2019) used video conferencing with the video
preferences. In the study, researchers included five participants diagnosed with ASD and
determined preference hierarchies for four out of five of the participants thus showing
preferences also served as reinforcers. Future researchers can help participants in finding child
confederates by using a video preference assessment in which the child confederates can be
remote rather than in person.
Last, future research should focus on training variety of educators who come into contact
with special education students rather than just future teachers. White et al. (2018) merged
techniques of speech pathology, occupational therapy, and ABA therapy by coaching of multiple
professionals in each respective field to a team on one child client. Procedures included
commenting and were simultaneously delivered while maintaining the therapist’s primary
discipline. Following treatment, clinician’s changed behaviors increased their client’s therapy
outcomes. Potential future research should include speech pathologists, occupational therapists,
and general education teachers. In doing this, all educators who come into contact with students
are able to assess preferences. Identifying preferences used as reinforcement can improve
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academic and behavioral goals throughout the student’s school day, increasing their educational
outcomes.
Implications for Practice
Results from the current research suggest that preservice special education teachers may
benefit from the use of a remote format in teaching PAs. Due to the Supreme Court case Endrew
F. Vs. Douglas County School District, under IDEA, special education students are entitled to
more meaningful benefits thus expanding the original FAPE legislation. FAPE includes effective
and individualized education in the form of resources, stimuli, and goals; but more than minimal
progress was required according to the judge outcomes of the Endrew F. case (Kauffman et al.,
2021). Progress has to be demonstrated by the learner to be determined legal according to the
government. PAs are an effective, individualized assessment technique that aims to identify
preferences to use as reinforcers in academic and behavior programming (MacNaul et al., 2021).
Given the importance of preferences and reinforcers in educational programming, teacher
competence with PAs might afford an opportunity to implement a better-quality educational
instruction and behavior intervention that aligns with requirements of Endrew F.
The implementation of effective behavior programming driven by reinforcement may
also interact with decreased teacher burnout. This might be achieved by increasing the students’
abilities with the use of reinforcement procedures following the PA. Saloviita and Pakarinen
(2021) investigated the variables that affect teacher burnout. They found that burnout correlated
with the increased number of special education students in the classroom of teachers between
grades one through six for all three subdomains of burnout. Subdomains included exhaustion,
lack of accomplishment, and depersonalization. Being able to implement PAs effectively might
decrease teacher burnout by providing increased reinforcement to students, which in turn may
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increase their social, academic, and behavioral outcomes along with enhance the teacher’s
experience. Teacher implemented PAs also decrease the need of BCBAs in the classroom for this
type of assessment and allow them to concentrate on other aspects of classroom-based behavior
programming. This is critical given that BCBAs often have limited time classrooms due to large
caseloads they serve in a school district. Directing BCBAs efforts to other tasks besides
conducting PAs might also interact with decreasing teacher burnout by having the BCBA focus
on more problem behavior.
Conclusion
The current study expanded research on using a MSWO PA remote training package
format to teach MSWO PA. Baseline levels of the preservice teacher’s ability to conduct the
MSWO PA informed the need to train preservice teachers how to implement an MSWO PA.
Results suggest that a functional relationship was demonstrated between the MSWO PA remote
training package and being able to conduct the MSWO PA. Following introducing the remote
training, all four participants increased their percent correct with the steps of conducting an
MSWO PA. Also, all four preservice teachers were able to maintain their levels of percent
correct one week following completion of the study. Last, based upon social validity outcomes,
MSWO PA remote training package appears to be a feasible method that preservice teachers are
willing to implement and continue to use in future classrooms.
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APPENDIX
APPENDIX A
RECRUITMENT EMAIL
“Hello, my name is Kylie Brofman and I am a second year ABA student who is in the process of
completing my thesis. I want to do my research on teaching preservice teachers how to conduct
preference assessments. In doing so, I was wondering if you would be willing to email your
special education classes this opportunity to participate in my study. The email I would like for
you to send is: “Hello, My name is Kylie Brofman and I am a second year ABA student here. I want to teach preference
assessments to those who have not completed one previously, asynchronously. If you choose to participate, your
involvement in the study should take around a month, it could be less or more depending upon your success of competency
of completing the assessment. This is a completely voluntary activity that will teach you how to conduct a preference
assessment and increase research in the field of ABA. Following the intervention, I will ask you to complete a social validity
survey to find out if the intervention is feasible. If you have any questions, you can email me. Thank you all for your time! For
anyone interested in participating, attached is the google form. If you have any questions, please feel free to email me.
https://forms.gle/jdefKVG532npypK26
Thank you, Kylie Brofman B.A., RBT, BCaBA”

Thank you greatly for your time,
Kylie Brofman

Note. The email above displays the email sent to the special education director to distribute to
potential participants.
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APPENDIX B
STIMULI USED BY PARTICIPANTS
Wanda

Tony

Natasha

Penny

Pretzels

Strawberries

Goldfish

Cookies

Chips

Pretzels

Cheese Puffs

Granola

Popcorn

Chocolate Chips

Gummies

Doritos

Grapes

Peanuts

Crackers

Pita Chips

Animal Crackers

Crackers

Chocolate chips

Chocolate

Note. The table above shows stimuli used during the MSWO PA for all participants
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APPENDIX C
DATA SHEET

Note. The data sheet displays the data sheet given to participants to conduct their MSWO PAs
with, to collect data and determine preferences of confederates.
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APPENDIX D
TREATMENT INTEGRITY

Note. The data sheet above displays the treatment integrity form used for each participant for
baseline sessions.

Note. The data sheet above displays the treatment integrity form used for each participant for
post-treatment sessions.

Note. The data sheet above displays the treatment integrity form used for each participant for
follow-up sessions.
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APPENDIX E
TASK ANALYSIS

Note. The list displays the task analysis of the MSWO PA used for participants to reference
when conducting the MSWO PA.
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APPENDIX F
IOA FORM

Note. The data sheet displays the interobserver agreement sheet used to collect IOA for each
participant’s MSWO PA.
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APPENDIX G
OPERATIONAL DEFINITIONS

Note. The definition list displays the definitions for each aspect of the MSWO PA given to the
research assistants to reference when collecting data.
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APPENDIX H
TRAINING SLIDES
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ASYNCHRNOUS BEHAVIOR SKILLS TRAINING

Note. The PowerPoint above displays the slideshow sent to participants to begin training.
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APPENDIX I
SOCIAL VALIDITY QUESTIONNAIRE FOR PARTICIPANTS AND SECONDARY OBSERVERS

Note. The Form displays questions provided to
research assistants to gather their opinions of
Note. The Form displays the questions provided to

future use of the training at the conclusion of the

participants for the social validity survey to gather

study.

participant’s opinions at the conclusion of the study.

ASYNCHRNOUS BEHAVIOR SKILLS TRAINING
APPENDIX J
INTERVENTION TESTING
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Note. The form above displays the “quiz” given to participants after reviewing the PowerPoint
for training.

ASYNCHRNOUS BEHAVIOR SKILLS TRAINING

70

APPENDIX K
FEEDBACK FOR PARTICIPANTS

Note. The sheet above displays the student researcher’s feedback for participant’s errors during
the MSWO PA data collected post-treatment.

