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ABSTRACT
Individuals who train to become behavior analysts should be able to organize,
create, and display data accurately in order to make a data-based decision about the
interventions being used for his or her clients. Behavior analysts most commonly use the
visual analysis of the data to continuously evaluate the relationship between the
intervention and the target behavior being measured. A multiple probe design across
behaviors (i.e., Reversal Design, Alternating treatments and Multiple baseline design)
was used to evaluate the effects of behavioral skills training (BST) with video modeling
on three potential behavior analysts’ single-subject design graphing skills in Microsoft
Excel™. Behavioral skills training is a training package made up of multiple
components, but for the purpose of this study BST included: rehearsal, video modeling
w/ instructions, and feedback. The three participants were taught remotely via Zoom how
to accurately complete the steps in the graph creation process for a reversal design,
alternating treatments design, and a multiple baseline design. Results indicate that BST
with video modeling was an effective and efficient intervention to increase the accuracy
of three potential behavior analysts’ single-subject design graphing skills on Microsoft
Excel™.
Keywords: Single-subject design, graphing, Microsoft Excel™, behavioral skills training,
video modeling, behavior analysts
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CHAPTER 1
INTRODUCTION
Behavior analysts interpret data to assess if a meaningful change in the target
behaviors for the clients involved (Bailey & Burch, 2016; Fahmie & Hanley 2008).
However, analyzing raw data, which is un-summarized data found directly on data sheets,
is difficult, inefficient, and close to impossible. Graphs allow for a visual representation
of the raw data that are collected. Visual representations are beneficial because they allow
for ongoing and continuous evaluation of the data and can more effectively display
complex relationships between interventions and target behaviors measured (Cooper,
Heron, & Heward, 2007). This helps clinicians determine when interventions should be
started, modified, or discontinued for clients. Therefore, those training to be Behavior
Analysts need to be able to organize, create, and display data into graphs effectively
(Cooper et al., 2007).
Microsoft Excel™ is often used by behavior analysts to create single-subject
design graphs because it is a widely available and user-friendly program (Haddock &
Iwata, in press). A survey was conducted with 112 editors for the Journal of Applied
Behavior Analysis (JABA) and the Journal of Experimental Behavior Analysis (JEAB) to
assess what programs they more frequently use to create graphs. Despite the presence of
more targeted programs (e.g., Prism) 91% of respondents reported that they use
Microsoft Excel™ (Haddock & Iwata, in press).
Creating a high-quality graph using a computer program such as Microsoft Excel™ can
be difficult because it involves a wide array of complicated steps to ensure that all of the
relevant aspects of the graph are incorporated (Kranak et al., 2019). Although the ability
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to create a graph is widely considered an important skill for behavior analysts, there have
only been a few studies that evaluate effective trainings to teach individuals how to
construct a single-subject design graph using Microsoft Excel™ (Cooper et al., 2007).
History of Graphing Resources
Before any explicit training (e.g., BST, video modeling) was used to teach
individuals how to graph single-subject graph designs, task analyses were created and
published. Carr and Burkholder (1998) outlined and published one of the first task
analyses with the steps needed to create a single-subject design graph in Microsoft Excel
97™. This task analysis was based on the publication submission guidelines
recommended from the Journal of Applied Behavior Analysis (JABA). Carr and
Burkholder (1998) focused on the step-by-step process to create a reversal design, multielement design, and a multiple baseline design graph. The task analyses were broken up
into three phases, entering the data, creating the graph, and customizing the graph. The
task analyses were created as a resource for practitioners to use to assist them in creating
single-subject design graphs in Microsoft Excel™. The task analysis was publicized as a
resource for practitioners and not assessed or validated through an experimental design
(Carr and Burkholder, 1998).
The extensions of this original task analysis have led to newer versions with more
technical details and updates that correspond with the updates in the software (e.g.,
Microsoft Excel™; Moran & Hirschbine, 2002). Moran and Hirschbine (2002) published
an updated task analysis for the reversal design which included visual screenshots of the
computer screen while completing steps in the task analysis. Soon after, Hillman and
Miller (2004) updated the task analysis for the multiple baseline design with similar
2

features to Moran and Hirschbine’s (2002) updated task analysis. These task analyses
were updated resources for practitioners to use when creating single-subject design
graphs in Microsoft Excel™.
A study was conducted in 2007 by Lo and Konrad that differed from previous
published articles because it was one of the first studies to empirically evaluate the utility
of a task analysis on the performance of individuals creating single-subject graphs on
Microsoft Excel™. They focused on addressing the errors students make while
completing a single-subject design graph, the pre-requisite skills and terminology needed,
breaking the tasks down into simple steps, and finally, the steps necessary for both single
and double data paths. A group design was used to evaluate the effectiveness of these
updated task analyses with three different populations: undergraduates, post-baccalaureate
and doctoral students. Each group was provided the task analysis for a multiple-baseline
design graph, a data set, and one hour to create the graph. The participant’s graphs were
rated on 10 criteria, corresponding with the task analysis. On average, 74% of
undergraduates, 68% of post-baccalaureate students, and 81% of doctoral students were
able to complete the graphs with 100% accuracy, using the task analyses. Findings
indicated that the task analysis was a useful tool for practitioners when creating singlesubject design graphs. No training was provided to the participants in the study, only the
written task analysis was provided, and one hour was given to complete the single-subject
design graph. Although the study yielded positive results, a limitation is that a single
subject design was not used, and baseline was not collecting. Therefore, it is difficult to
see if a change occurred due to the task analysis that was used. Lo and Konrad (2007)
suggest that future research should evaluate the effectiveness of the task analysis using an
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appropriate experimental design (i.e., single-subject design) by collecting baseline, to
determine the increase in graph creation performance after having the task analysis as a
resource.
In 2000, new guidelines were released from JABA which included specific
graphing conventions such as data points should not connect across experimental phase
and the y-axis zero should be raised off of the abscissa (Journal of Applied Behavior
Analysis, 2000, 32,514). Although these changes were made, the task analysis created by
Carr and Burkholder (1998) continued to be used as a resource for almost 8 years. In
2008, Pritchard created an updated task analysis that corresponded with the updated
criteria from JABA in 2000. After Pritchard created and published an updated task
analysis in 2008, other researchers followed suit by creating their own updated version of
the task analysis for creating single-subject design graphs in Micrsoft Excel™ (Dixon et
al., 2009; Lo & Starling, 2009).
In 2009, Dixon et al. created a task analysis and compared their version to the
seminal task analysis created by Carr and Burkholder in 1998. A field test was conducted
with 22 graduate students; they were placed randomly into one of two groups.
Participants in Group 1 received the instructions for creating a single-subject design graph
using the task analysis created by Dixon et al. (2009) while the participants in Group 2
received the seminal task analysis created by Carr and Burkholder (1998). The
participants completed a brief survey to assess their past experience and knowledge of
creating various types of single-subject design graphs before the research. No training
was provided to any of the participants. Rather, they were provided with a packet of
materials that included instructions for completing the study, three sets of hypothetical
4

data, and one of the two task analyses. Each participant was instructed to create three
graphs (i.e., reversal, multi-element, and multiple baseline design MBD) from the three
hypothetical data sets they were given.
The results from the study showed that the participants who used the updated task
analysis created graphs more accurately and faster than the participants that used the
original task analysis (Dixon et al., 2009). A limitation of the study is that each
participant only created one graph for each of the three designs. Therefore, it is unclear
whether or not the participants would have been able to graph with additional data sets
without the provided task analysis present. Future research should address whether
provided task analyses are a sufficient resource to generalize graphing skills. A beneficial
addition to the study would be to add instructions, or a form of training to increase the
possibility of generalizing and maintaining the skills without depending on the task
analysis.
Lo and Starling (2009) discovered some aspects in the task analysis created by
Dixon et al., (2009) that were not addressed, that may benefit Microsoft Excel 07™.
users in the graph creation process Lo and Starling (2009), mirrored the task analysis
created by Lo and Konrad (2007) and added the missing aspects from Dixon et al. (2009)
task analysis: (a) setting data points to fall on the tick marks of the x-axes, (b) raising the
0 off of the x-axis while maintaining appropriate scales, (c) providing appropriate and
consistent scales on the x and y-axis, (d) offering instructions for creating multiple data
paths on one graph, (e) offering various graphics accompanying critical steps throughout
the task analyses, and (f) providing detailed instructions for inserting columns for
additional information (e.g., dates or conditions). Lo and Starling (2009) believe that by
5

addressing these components, it would allow individuals to be able to create singlesubject design graphs more efficiently and effectively.
Lo and Starling (2009) set to determine if the task analysis they created is an
effective resource for 3 graduate students to create single-subject design graphs in
Microsoft Excel 07™. A multiple-probe design was used across the three participants.
During baseline, the participants were given 30 minutes and a hypothetical data set to
graph. The intervention phase was identical to baseline with the addition of the
availability of the task analysis. There was no training, instructions, or feedback provided
to the participants. Two out of the three participants increased the number of correct
graphing components on graphing probes while using the task analysis. Although the task
analysis was a useful resource for increasing correct graphing components, none of the
participants were able to perform 100% of the task analysis correctly or consistently. Also
similar to the past research, it is unclear whether or not the participants have the ability to
graph the data in the absence of the task analysis (Lo & Starling, 2007; Dixon et al., 2009
& Lo & Konrad, 2009).
Behavior analysts continuously have to add and update data, which leads to them
having to repeatedly move their phase change line. The previous research done by Dixon
et al. (2009) taught individuals how to draw a phase change line by using drawing tools.
In 2015, Dubuque published a task analysis to describe a novel way to add phase change
lines that move when new data are added, and graphs are resized. This feature helps
decrease the clinical time wasted by behavior analysts needing to move their phase
change lines, if drawn in as a line object, making this a more efficient way to create a
behavior analytic graph. In 2016, Deochand and colleagues added technical graphing
6

details to the task analysis by Dubuque (2015) by focusing on creating a task analysis that
instructs the user to alter the dates of a graph for an entire year from one cell in a
spreadsheet without altering the embedded phase change lines (Deochand, Costello &
Fuqua, 2016).
Video Resources for Graphing
Between 1998 and 2008 task analyses were the main resource available to
practitioners to assist in their single-subject design graphing on Microsoft Excel™
(Vanselow & Bourret, 2012). In 2012, Vanselow and Bourret sought to inform
practitioners

and assess other resources available to assist the graphing process. Vanselow

and Bourret shared information of the series of interactive tutorials available through
Behavior Analysis in Practice (BAP) website. There are two tutorials for the users to use
“Interactive Tutorials” and “Video Tutorials”. The interactive tutorial is made up of
instructional content, testing, feedback, and other interactive features. The video tutorial
contains the instructional content, but does not contain testing, feedback, and the other
interactive features.
To assess the effectiveness of the resources for graphing single-subject design
graphing in Microsoft Excel™ available on the Behavior Analysis in Practice (BAP)
website,

Vaselow and Bourret recruited employees from their organization who were

novice graph makers. Ten participants were split in to two groups, one group viewed the
interactive tutorial, and the other group only watched the video portion. Prior to these
tutorials the mean average for both the interactive and video tutorial were around 35 %
and 38%. The posttest mean average increased for both groups by almost 50%. Thus,
future practitioners may find the resources provided in the study useful for creating
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single-subject design graphs. Vaselow and Bourret (2012) were able to add something
different than task analyses to the literature on the available resources for creating singlesubject design graphs. It provides a different way of learning; which may be beneficial
way to learn single-subject design graphing to some. It would be beneficial for future
research to extend these findings and assess the effectiveness of the trainings in a singlesubject design with more explicit training.
The video tutorial assessed by Vaselow and Bourret (2012) was similar to video
modeling (VM); which is the presentation of target responses in video format. Video
modeling involves an individual observing a video of a model engaging in the exact
target behavior for imitation. Some advantages to video modeling in comparison to invivo modeling are that it allows for the experimenter to have greater control over the
modeling procedure (Thelen et al. 1979). Video modeling also allows for a consistent
model to be created in a naturalistic setting. There is also the convenience of the repeated
observations of the same model. Finally, the videos created can be reused with other
participants, allowing for more efficient resource use (Thelen, Fry, Fehrenbach &
Frautschi, 1979).
Video modeling is an effective intervention that was and is used to teach
individuals with ASD new skills including vocalization and communication (Charlop &
Walsh, 1986), unscripted play behavior (Dueñas, Plavnick, Savana Bak, 2019),
academics (Kinney et al., 2003), play and social skills (Charlop, Lang, Rispoli, 2018),
and emotion processing (Corbett, 2003). In addition to video modeling being an effective
intervention for individuals with ASD, it is also a beneficial learning tool for adults to
learn new skills. Video modeling has been used for parent training (Webster-Stratton,
8

1990), to teach instructions to speech therapists (Irwin, 1981), and staff training to
implement discrete trial training (Catania et al., 2009).
Although video modeling has gained a reputation as an effective intervention to
teach individuals new skills throughout the years, many individuals still utilize in-vivo
modeling since both methods are an effective intervention. In-vivo modeling is the
observation of a live person engaging in a target behavior (Charlop-Christy et al., 2000).
Charlop-Christy et al., (2000) conducted a study that compared video modeling with invivo modeling for teaching children with autism. The results of the study determined that
video modeling led to a quicker acquisition of the new skills taught than in-vivo
modeling. Also, the new skills learned were able to generalize with the use of video
modeling, unlike the skills taught with in-vivo modeling. The researchers also discussed
the total amount of time it took to train the models and implement in-vivo modeling (635
min); which was more significant than the amount of time needed for video modeling
(170 min). In addition to video modeling being time-efficient, it was also more costefficient than in-vivo modeling for this study. The total cost for in-vivo modeling was
$127 and video modeling were $58. It could be assumed that video modeling was more
effective for many reasons, one of them being the motivation to watch the video. Future
research should replicate this study to add to the body of research and see if the results are
the same to validate the previous results.
In 2015, Tyner and Fienup evaluated the effectiveness of video modeling to teach
graphing skills in Microsoft Excel™. No instruction, a written task analysis, and video
modeling were compared in an across groups design (22 participants per group) to
determine which one would result in a higher accuracy of graph creation. The participants
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that received video modeling constructed graphs faster and with fewer errors than the
other methods used. Participants that received video modeling averaged 42.8 correct
responses out of 50 and took an average of 57.4 min to create the graph. This was
compared to the text instruction group which averaged 33.8 correct responses and
averaged 79.3 min, and the no instruction group which averaged 27.2 correct responses
and averaged 98.5 min to complete the graph. The results suggested that out of the three
interventions; video modeling was the most efficient and effective in creating a more
accurate single-subject graph.
Behavioral Skills Training for Graphing
Other researchers sought to continue the research of Tyner and Fienup (2015) by
exploring more explicit training methods (Kranak et al., 2019). In 2019, Kranak and
colleagues used behavioral skills training (BST) to teach graduate students how to graph
single-subject design graphs in Microsoft Excel™. Behavior skills training is a treatment
package that is made up of four components: direct instruction, modeling, rehearsal, and
feedback (Parsons, Rollyson, & Reid, 2012). The components of BST have been used
effectively in treatment packages to explicitly train new skills to adults since 1977
(Koegel et al., 1977). Since then, BST has been used effectively to teach a variety of
populations new skills such as: preventing gunplay with children (Miltenberger et al.,
2004), teaching social skills to children with Asperger’s disorder (Stewart, Carr &
LeBlanc, 2007), training staff how to effectively conduct a functional analysis (Iwata et
al., 2000), train staff how to conduct mand training (Nigro-Bruzzi & Sturmey, 2010), and
how to teach staff to implement a picture exchange communication system (Homlitas,
Rosales & Candel, 2014) to name a few. BST promotes independence and maintenance
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of the performance of newly acquired skills and in generalized settings (Sawyer et al.,
2015).
In 2015, Kranak and colleagues used BST to train three graduate students how to
graph single-subject design graphs in Microsoft Excel™. The three graduate students had
no prior experience or formal training on creating single-subject design graphs in
Microsoft Excel™. A multiple probe design across behaviors was used to visually
display the correct number of graph components created. During baseline, the
participants were provided with a hypothetical data set, and 30 minutes to complete the
graph. During the BST phase of the research, the experimenter sat next to the participant
and modeled each step of the graph creation process with vocal instructions. Written
instructions were not used in order to avoid using a task analysis as a prompt. Following
the modeling phase, was the rehearsal phase. During the rehearsal phase, participants
were instructed to create their graphs with the hypothetical data set the experimenter
provided. Throughout the rehearsal phase the experimenter was there to provide
corrective and positive feedback to the participants during graph construction. The BST
session was completed once the participant completed the graph during the rehearsal with
100% accuracy. Post-BST sessions were conducted and were identical to baseline except
with a novel hypothetical data set. A feedback session was used for one participant
instead of a BST session because, throughout the baseline phase, there was an increasing
trend, and she already met mastery criterion.
All participants were able to create all three single-subject design graphs to
mastery criterion. All three of the participants displayed an immediate increase in correct
graphing components post-BST, and two of the three participants immediately reached
11

100% accuracy and the duration of creating the graphs decreased following BST.
Generalization across graph types (i.e., Reversal design, alternating treatments, and
MBD) occurred for two of the participants. Also, maintenance was demonstrated for all
three participants using the data set from baseline. The results of the study indicated that
BST is an effective, efficient, and socially valid intervention that can be used to teach
individuals single-subject graphing skills. Although BST was effective, one participant
met criterion during baseline. It could be assumed that with the use of a graphing
resource (e.g., task analysis) they could have possibly met mastery criterion without the
use of BST for all graph types. Future research may want to focus on continuing to
increase the efficiency of explicit training methods for graphing single-subject design
graphs in Microsoft Excel™. It would be beneficial to assess BST with the use of video
modeling, instead of in-vivo modeling to train individuals how to graph single-subject
design graphs using Microsoft Excel™.
Some studies have used in-vivo modeling during BST (Kranak et al., 2018;
Sarakoff & Sturmey, 2004) while other studies assessing BST utilized video modeling
(Iwata et al., 2000; Nigro-Bruzzi & Sturmey, 2010). Both forms of modeling have
replicated the findings of the past research on BST and its effectiveness in promoting
learning novel skills. Individuals were able to create single-subject design graphs quicker
and with fewer errors with the use of video modeling (Tyner & Fienup, 2015). Also,
video modeling was more time and cost efficient compared to in-vivo modeling in
previous research (Charlop-Christy et al., 2000). Evaluating the use of video modeling
instead of in-vivo modeling with BST could add to the literature on which form of
modeling is more effective, efficient, and socially valid.
12

Purpose and Research Questions
The current study sought to replicate, extend and combine procedures used by
Kranak et al. (2019) and Tyner and Fienup (2015). Similar to the study done by Kranak et
al. (2019), BST will be used as the independent variable to train future behavior analysts
on how to create single-subject design graphs correctly. Data on maintenance of the skill,
social validity, and the duration of graph creation will be collected. Unlike the study done
by Kranak et al. (2019), this study will utilize BST with video modeling instead of invivo modeling, and it will also assess the generalization and maintenance of all three
single-subject design graphs taught. Systematically replicating the Kranak et al. (2019)
study, and adding video modeling, will extend the literature and findings on BST, and
video modeling, as an effective and efficient training package increasing accurate singlesubject design graphing skills using Microsoft Excel™.
In particular this sought to assess the following research questions: 1) Will BST
with video modeling (independent variable) increase the number of correct graph
components in a single-subject graph design graph (dependent variable) by participants
training to become behavior analysts? 2) What the duration is for the implementation of
BST with video modeling to train the creation of these graphs to criterion? Also, will
duration for graph creation for each participant across each graph type decrease postBST? 3) Will the skills learned generalize when the presentation of the data changes from
summarized data in a chart to un-summarized raw data? 4) Finally, will the participants
maintain the skills learned two weeks after BST?
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CHAPTER 2
METHOD
Participants
Participants were recruited through an email sent to behavior consultants
(BCBAs) at Brett DiNovi and Associates. These behavior consultants are supervising and
training clinical associates, many of whom are training to become Board Certified
Behavior Analysts (BCBA) or Board Certified Assistant Behavior Analysts (BCaBA).
The BCBAs at Brett DiNovi and Associates were encouraged to share the email with
their supervisees. Any supervisee that self-reported a lack of single-subject design
graphing skills using Microsoft Excel™ was encouraged to contact the student
investigator through email within two weeks of receiving the recruitment email.
Participants in the study were either: interested in enrolling, currently enrolled, or have
completed a graduate program in behavior analysis, or they believed the positive
outcomes of the study would benefit their career. Due to the 2020 COVID-19 pandemic,
the study took place via Zoom (because in-person research sessions were restricted by
Temple University), therefore it was a requirement for the participants to have access to a
computer with working sound, volume, a Zoom account, Microsoft Excel 2007™ or
higher, and internet. The three participants that responded to the recruitment email were
sent an email to schedule Zoom meeting where the student investigator discussed the
study requirements, answered any questions they had, and distributed the consent form.
The sent form was sent to them through Zoom chat, and once they signed the consent
form, they sent it back via email.
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All three participants’ names have been changed to protect their anonymity.
Blaise is a male enrolled in a BCBA master’s certification online program at the time of
the study. The second participant, Mia, is a female who creates graphs as part of her work
assignment, but only using templates provided by the agency, and is interested in
enrolling into a BCBA certification program. Luci, the third participant, is a recent
college graduate and BCaBA who felt as though her graphing skills could be improved
upon. Consent was obtained from all three participants in the study.
Setting
The sessions were conducted remotely using Zoom software through the student
investigator’s Temple University Zoom account. This was done to ensure the safety of
the participants and the student investigator involved by maintaining social distancing.
The student investigator conducted the sessions remotely in a quiet and secluded room
that was made up of a small desk, chair, and enough light to conduct sessions. All the
participants were somewhere convenient and comfortable for them to complete their
sessions (e.g., an office or bedroom). The student investigator recommended a quiet
office space or a room without anyone else in it, prior to the study beginning.
Materials
The student investigator used a MacBook Pro to conduct the sessions over Zoom.
Zoom was used to create the video models (by recording a presentation), to record the
sessions for procedural fidelity, and to send documents (i.e., consent form) through Zoom
chat. The laptop had working volume and video, and Microsoft Excel™ version 2019.
The participants also had a laptop with working video, sound, Microsoft Excel 2007™ or
higher, a Zoom account, and the internet. The student investigator used three scoring
15

sheets created by the first author of Kranak et al. (2018) to evaluate the graphs throughout
the study (Appendix A). Materials created for the experiment are the video models for
reversal, multiple baseline, and alternating treatments design graph creation. Digital
copies of hypothetical data sets (i.e., data displayed in a chart; Appendix B) were created
for all phases of the study for reversal, multiple baseline, and alternating treatments
design. All of the data sets included: (a) an instructional statement (e.g., “Create a
reversal graph using the data provided.”), (b) condition labels (e.g., “baseline”, “token
economy”), and (c) clear identification of the independent variable (e.g., “selfmonitoring”) and the dependent variable (e.g., “percentage correct”). One of the data sets
from the baseline condition was used during the maintenance probe. A raw data set (i.e.,
data that is un-summarized and on multiple pieces of paper simulating data sheets) was
used for each design during the generalization phase of the study. There was a new data
set for each session of the study. A pre- and post-intervention social validity
questionnaire (Appendix C-D) was given to participants to analyze their acceptability and
perceptions of effectiveness of the procedures before and after the study. A social validity
questionnaire (Appendix E) was given to the supervising BCBAs after the study was
complete. A procedural fidelity checklist for baseline (Appendix F) and intervention
phase (Appendix G) of the study was used by the experimenter and the secondary data
collector when necessary.
Dependent Variables and Measurement
The primary dependent variable was the percentage of accurately formatted graph
elements. Data on the primary dependent variable was collected during baseline, postBST, maintenance, and generalization conditions. The participants’ graphs were scored
16

using a scoring sheet for each single-subject design that was provided by the first author
of Kranak et al. (2018; Appendix B). The scoring sheet included three columns: (a)
location of the component on the graph (e.g., “panel 1”, “data path 2”, or “tier 3”), (b)
the graphing component (e.g., “data are reflected correctly for panel 1”), and (c) space to
evaluate whether the component was correct or incorrect. Each scoring sheet included
approximately 40 items, and to evaluate the accuracy, data collectors scored “C” for a
correct graphing component and “I” for an incorrect or incomplete graphing component.
The secondary dependent variable was session duration. The duration was
recorded using a stopwatch, timer, or stopwatch feature on the student investigator’s
smartphone. For all sessions, the duration began upon delivery of the vocal instruction
from the experimenter (e.g., “You can now begin graphing.”). Once the participant
verbally indicated the completion of their graph to the experimenter (e.g., “I am done
making the graph.”) or the 30 minutes elapse, the session was terminated, and the timer
stopped.
Experimental Design
A multiple probe design across behaviors was used to evaluate each participant’s
accuracy in formatting graphing elements for three types of single-subject design graphs
(i.e., reversal design, alternating treatment design, multiple baseline design). Multiple
probe design is a design that collects intermittent probes during the baseline phase of the
study (Cooper, Heron, & Heward, 2007). Baseline data were collected until stability was
met (i.e., the last three data points fell within 20% of the median of the previous data
points). The order of the graphs taught were counterbalanced across participants (i.e.,
Participant 1 started with alternating treatments, participant 2 began with reversal design,
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and participant 3 started with multiple baseline design). BST took place until the
participant reached 100% accuracy of all graphing elements for one session. Once
mastery was met in BST, the post-BST phase began. The baseline probes continued for
the subsequent tiers until mastery was maintained (i.e., 100% accuracy for three
consecutive sessions) in the post-BST phase of the first tier (e.g., reversal design). Once
mastery criteria were met in the first tier (e.g., alternating treatment design), a
generalization and maintenance probe were conducted until mastery (i.e., 90% accuracy
or higher for one session). The BST phase then began for the second tier (e.g., reversal
design). The third tier (e.g., multiple baseline design) continued in baseline until the
second tier reached mastery criteria in post-BST. This process continued until the
participant reached mastery across all phases with all three single-subject design graphs.
Procedures
General Procedures. The student investigator discussed with each participant a
time that was convenient for them to meet via Zoom for about 1-2 hours. The student
investigator then created a Zoom meeting and sent the information to each participant
prior to the sessions. Once the participant was on Zoom with the student investigator, the
student investigator confirmed that both parties could hear and see each other. The
student investigator then asked the participant to open their Microsoft Excel™ software.
The student investigator stated that during their graph creation process, the she would be
recording and watching throughout the whole time. The student investigator went over
what was expected of the participants during each phase and that when they finished their
graph or could not complete it, they needed to verbally state their completion (i.e., “I am
done making the graph.”). Before starting any phase of the study, the experimenter asked
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the participants if they had any questions and made sure that they used the bathroom
before the timer began.
Baseline. All of the sessions were synchronous learning, the student investigator
was present throughout. The student investigator started by welcoming the participant
and made sure they could both hear and see each other and began recording the session.
Next, the student investigator explained that they will have 30-min to complete the graph,
based off of the criteria from Kranak et al. (2019). If the participants believed their graph
was complete or felt they did not know how to complete the task, the participants
verbally stated their completion of the graph (e.g., “I am done making the graph.”) so the
student investigator could stop the timer. The student investigator verbally stated when
the 30 min elapsed. The student investigator also explained that she could not answer any
questions regarding the creation of the graph, but could answer any technical questions
(e.g., the workbook not opening, screen froze, etc.). If the participants asked questions
regarding the graph, the student investigator responded with an encouraging statement
(e.g., “Do the best you can.”). The student investigator also explained that she would be
able to see their screen and their graph creation process throughout the session.
The student investigator provided the participant with a digital copy of the
hypothetical data set (Appendix B) with a file attachment for each session through the
Zoom chat. A new data set was used for each baseline session. The student investigator
instructed the participant to open a blank Excel™ workbook and to create a single-subject
design graph based on the data set provided. The student investigator then asked the
participant to share their screen through the Zoom feature. Each participant knew how to
do this prior to beginning the study. The student investigator then gained access to the
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participant’s screen. When the verbal instruction to begin creating a single-subject design
graph was given, the student investigator also started the timer set for 30 min. The
student investigator provided 30 minutes to complete the graph or until the participants
felt the graph was completed (whichever came first). Once the 30 minutes was complete,
or the participant indicated they were finished, or wanted to end the session, all of the
participants verbally stated their completion (i.e., “I am done making the graph”) for each
session. The student investigator then stopped the recording, sent the participant
instructions to save their graph through the Zoom chat, and then confirmed receipt of the
completed graph from the participant via Zoom chat. The student investigator
downloaded the graph and saved it to the appropriate password-protected file on her
computer.
BST. All of the sessions were synchronous learning, the student investigator was
present throughout. The student investigator explained to the participants that they will
watch a video model of the creation of a single-subject design graph in Microsoft
Excel™. The student investigator explained that she will share her screen with the
participant so they can see the video together. The student investigator stated that she
would be able to answer any questions the participants may have during the BST phase.
The session began once the student investigator pressed the play button on the video.
Throughout the video, when the participant asked a question, the student investigator
stopped and addressed the questions, this happened five times across all participants. For
almost all of the video models the participants waited until the video was over to ask any
questions. The participants were then sent a digital copy of a hypothetical data set via the
Zoom chat. The student investigator then prompted the participants to share their screen.
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The participants were then instructed to begin graphing their single-subject design graph
and also that they could ask any questions they may have regarding graph creation at any
time. The student investigator also explained that they do not have to follow the exact
steps displayed in the video; they can complete each step in any order they see fit. The
student investigator started the stopwatch when the participant began the graph creation
process (i.e., when they began entering the data in the Excel sheet).
A step completed on the first attempt the participant was given behavior-specific
praise (e.g., “Great job creating the text box to hide the zero). If a participant did not
complete a component correctly on his or her first attempt, the student investigator
provided a hierarchy of corrective feedback as described below.
Following an incorrect response, the student investigator stated what the
participant did incorrectly and provided 10 seconds for the participant to display the
correct step. If the participant did not complete the step correctly, the student investigator
then verbally said what the participant needs to do to correctly to complete the step. After
the verbal prompt all participants were able to correct the component, they either missed
or completed incorrectly. Once the step was completed correctly, the student investigator
provided behavior-specific praise (e.g., “Yes, you did it! Your graph looks great!”). Then
the participant resumed with the next step of the graph creation process. The student
investigator only needed to gain access to the participant’s mouse five times in total;
twice for participant one, once for participant two, and twice for participant three. The
student investigator would gain access to the participant’s mouse by going to the top of
the meeting window and click on the drop-down screen sharing menu. To gain access to
the participant’s mouse student investigator selected “Request remote mouse control,” the
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participant was then required to allow access. The student investigator needed to request
mouse access for technical issues (i.e., screen freezing, unable to copy and paste, or
unable to click one a tab). Once the student investigator was able to assist with the
technical issue, she gave mouse control back to the participant.
Once the participant completed the graph or could not continue to complete the
components of the graph, they said, “I am done making the graph.” The student
investigator analyzed and scored the correct graph components while the participant was
completing them. Whenever the participant completed the step correctly the student
investigator marked it correct on the scoring sheet. When the participant was complete
the student investigator looked over the created graph with the corresponding scoring
sheet to ensure each component on the scoring sheets were completed and were
completed correctly. This took about one to two minutes; at this time the participants
took a quick break if needed or waited until the student investigator was finished. Each
participant had all graphing components completed correctly at the end of each BST
session. Once each graph element was created with 100% accuracy, the student
investigator stopped the recording, sent the participant instructions to save their graph
through the Zoom chat, and then confirmed receipt of the completed graph from the
participant via Zoom chat. The student investigator downloaded the graph and saved it to
the appropriate password-protected file on her computer. All BST sessions concluded
once the participant completed each graph element with 100% accuracy without any
assistance or prompts from the student investigator.
Post BST. The sessions after mastery was reached during BST, were identical to
baseline. The participants were provided with a novel hypothetical data set through Zoom
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chat for each post-BST session, and given 30 min to graph the data. Once the 30 minutes
elapsed or the participant said, “I am done making the graph,” the student investigator
stopped the recording. The student investigator sent the participant instructions to save
their graph through the Zoom chat, and then confirmed receipt of the completed graph
from the participant via Zoom chat. The student investigator downloaded the graph and
saved it to the appropriate password-protected file on her computer. The post-BST
condition was terminated once the participant reached mastery criterion (i.e., three
consecutive sessions with a performance at 100%).
Maintenance. A maintenance session was conducted after the mastery criteria
were met in the post-BST phase for each type of graph. Participants were provided with,
one of the data sets that was used during the baseline probes through Zoom chat and
given 30 min to graph the data. Participants did not have had access or exposure to the
data set from baseline for at least one week prior to these sessions. Once the 30 minutes
elapsed or the participants said, “I am done making the graph,” the student investigator
stopped the recording, sent the participant instructions to save their graph as through the
Zoom chat, and then confirmed receipt of the completed graph from the participant via
Zoom chat. The student investigator downloaded the graph and saved it to the appropriate
password-protected file on her computer. The maintenance phase ended after one probe
session was completed.
Generalization. Generalization was assessed after the maintenance phase was
completed. Participants were given hypothetical, raw, and un-summarized data (i.e., data
that was not in a chart but on data sheets; Appendix H) to graph in Microsoft Excel™.
The hypothetical raw data was sent through Zoom chat. A separate group of raw data was
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given to the participants for each of the three single-subject design graphs, along with 30
minutes to complete the graphs. The presentation of the raw un-summarized data differed
from the summarized charted data they received for all other phases of the study. The raw
un-summarized data was data that was not presented in a table or chart and was on
multiple sheets of paper, as data would look if it were collected on raw data sheets during
a treatment session, and not yet summarized. Once the 30 minutes elapsed, or the
participants said, “I am done making the graph,” the student investigator stopped the
recording, sent the participant instructions to save their graph through the Zoom chat, and
then confirmed receipt. The student investigator downloaded the graph and saved it to the
appropriate password-protected file on her computer. The generalization phase ended
once one probe session was completed.
Observer Training
The secondary data collector was a peer student from Temple University’s
Masters in ABA program, who completed the CITI training, had previous experience
collecting data, and was available to volunteer. Multiple mock sessions were completed
with the secondary data collector and the student investigator via Zoom to ensure they
conducted data collection with at least 85% IOA. The student investigator provided the
observer with the scoring sheets for all three graph types and went over them in detail.
The student investigator then provided the observer with one of three graph types (i.e.,
reversal design, alternating treatments, multiple baseline design). Once they scored 85%
or higher for two consecutive sessions for all three graph types, the observer was
prepared for the sessions.
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The mock sessions for procedural fidelity consisted of the student investigator and
the observer meeting via Zoom, to watch a video of the student investigator completing
one of the three graph types (i.e., reversal design, alternating treatments, or multiple
baseline design). Prior to the video beginning the student investigator provided the
observer with the procedural fidelity checklist. The student investigator reviewed the
procedural fidelity checklist and allowed the observer to ask any questions she had. When
the session began the student investigator and the observer scored the procedural fidelity
of the sessions. Once they scored 85% or higher for two consecutive sessions for all three
graph types then the secondary data collector was prepared.
Interobserver Agreement (IOA)
Trial-by-trial IOA was calculated using the permanent products created (i.e.,
completed graphs) for the completion of each graph component by scoring agree or
disagree if the two responses matched or did not match. The student investigator added
up the total number of agreements and divided by the total number of trials. The quotient
was then converted into a percentage. IOA for Blaise was collected for 32% of all
sessions across all conditions including generalization and maintenance probes. Blaise’s
mean IOA across all conditions for multiple-baseline design, reversal design, and
alternating-treatment design was 100%, 86%, and 100%.
Mean IOA across all conditions for multiple-baseline design, reversal design, and
alternating-treatment design was collected for 32% of all sessions equaling 100%, 100%,
and 100% for Mia. Luci’s mean IOA was collected for 37% across all conditions for
multiple-baseline design, reversal design, and alternating-treatment design
equalling100%, 100%, and 100%.
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The trained observer also collected IOA for duration data by watching video
recordings for 32% of Blaise and Mia’s sessions and 37% of Luci’s sessions. Total
duration IOA was calculated by dividing the shorter duration of the two durations
reported by the observers by the longer duration and multiplying it by 100. Blaise’s mean
total duration IOA across conditions for multiple baseline design, reversal design, and
alternating treatment design were 99%, 97%, and 99%. The mean total duration IOA
across conditions for multiple baseline design, reversal design, and alternating treatment
design was 98%, 96%, and 98% for Mia. Luci’s mean total duration IOA across
conditions for multiple baseline design, reversal design, and alternating treatment design
was 97%, 99%, and 96%.
Procedural Fidelity
Procedural fidelity scores were calculated to ensure that the student investigator
followed the procedures outlined in the protocol. A procedural fidelity checklist for
Baseline/Post-BST (Appendix G) and for the BST condition (Appendix H) were used to
record the number of completed or not completed responses for each section by recording
+ for completed and a – for not completed. This included the number of opportunities
(using + or -) for the sections where multiple opportunities to complete the step were
possible (e.g., providing positive reinforcement for an accurate completed step). The
BST checklist included the number of opportunities for prompting, and reinforcement.
Procedural fidelity was calculated for 32% of sessions (10 out of 31 sessions) for Blaise,
32% of sessions for Mia (9 out of 28 sessions), and 37% (11 out of 30 sessions) for Luci.
Mean procedural fidelity for Blaise was 98% (range, 81% -100%) across all conditions
and tiers. Mean procedural fidelity was 97% (range, 77%-100%) across all conditions and
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tiers for Mia. Luci’s mean procedural fidelity was 98% (range, 73%-100%) across all
conditions and tiers.
Social Validity
A week prior to data collection the participants were provided a social validity
questionnaire (Appendix D) through email with their consent forms. At the end of the
study, the participants were sent a post-intervention social validity questionnaire as a file
attachment through Zoom chat. The questionnaires allowed the participants to rate their
acceptability of the goals, procedures, and results of the research. The participants
completed the questionnaire using the rating scale 1 through 7, a rating of 1 indicated
“not at all acceptable/likely”, a rating of 4 indicated “neutral”, and a rating of 7 indicated
“very acceptable/likely.” Once the student investigator received the post-intervention
social validity questionnaire, the participants were then provided their compensation for
participating in the study (i.e., Visa gift card).
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CHAPTER 3
RESULTS
Once BST with video modeling was implemented for all three graph types (i.e.,
multiple baseline design. alternating treatment, and reversal) the percentage of accurately
formatted graph elements increased for all three participants across all three graph types.
Figures 1, 2, and 3 display the percentage of accurately formatted graph elements in
baseline, post-BST, generalization, and maintenance conditions for Blaise, Mia, and Luci,
respectively.
Figure 1 displays the percentage of accurately formatted graph elements for
Blaise. Blaise’s performance increased from 0% during baseline to 100% following BST,
during post-BST Blaise’s mean percentage correct was 99% (range, 95%-100%) for
alternating treatment design. During the second post-BST alternating treatment session,
Blaise forgot one component (i.e., the outlined box around the graph label) during the
second post-BST session, which he was able to self-correct during the following sessions.
The mean percentage correct was 15% (range, 0-38%) in baseline and 100% post-BST
for reversal design, 0% in baseline with 100% accuracy post-BST for MBD. The
introduction of BST with video modeling demonstrated an immediate increase in the
completion of accurate graph elements for all three single-subject design graphs targeted.
During the generalization probe, Blaise was able to generalize the skills learned by
completing all three-single-subject design graphs with 100% accuracy. Blaise was also
able to maintain the skills completing all three-single-subject design graphs with 100%
accuracy. Blaise was also able to maintain the skills completing all three-single-subject
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design graphs with 100% accuracy. Blaise was also able to maintain the skills learned for
one week.
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Mia’s performance (Figure 2) increased drastically and immediately, from 0%
during baseline to 100% post-BST, for all three single-subject design graphs (i.e.,
reversal, MBD, alternating treatment). During the generalization probe Mia was able to
generalize the skills learned from the summarized hypothetical data to the unsummarized raw hypothetical data sets that were used during the generalization probe
with 100% accuracy across all three single-subject design graphs. Mia was also able to
maintain the skills learned at 100% accuracy.
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Figure 3 displays Luci’s percentage of accurately formatted graph elements across
all three single-subject design graphs. The results displayed an immediate increase for all
three single-subject design graphs post-BST. Luci’s performance increased from 0%
during baseline to 100% post-BST for MBD and alternating treatment design. During the
second post-BST MBD session, Luci did not cover the zero that appears on the negative
y-axis from creating the floating zero with a white text box for all three tiers of the
multiple-baseline design graph. Luci was able to self-correct for the following sessions.
The mean percentage correct for the reversal design graph in baseline was 21% (range, 035%) and there was an immediate increase post-BST to 100% accuracy. Luci was able to
generalize and maintain the skills at 100% accuracy for all three single-subject design
graphs.
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Duration was collected for each session conducted across participants and
conditions. Figure 4 depicts the average session duration for post- BST and the duration
of BST, generalization, and maintenance for each graph type and across all participants.
BST session duration for reversal, alternating treatment, and MBD for Blaise were 14,
35:35, and 26 min. The post-BST average duration for reversal, alternating treatment, and
MBD were 16.23 min (range, 12:56-18:12 min), 17:20 (range, 11:52-21:09 min), and 21
(range, 16:57-24:13 min). Generalization duration for reversal, alternating treatment, and
MBD were 16:23, 17:20, and 23 min, and maintenance duration for Blaise’s reversal,
alternating treatment, and MBD were 9:57, 14:52, and 20:53 min. Mia’s BST session
duration for reversal, alternating treatment, and MBD were 29:21, 11:26 and 26 min. The
post-BST average duration for reversal, alternating treatment, and MBD were 18:16
(range, 11:18- 17:18 min), 11:23 (range, 10:39- 11:52 min), and 21:06 (range, 19:2725:48 min). Generalization duration for reversal, alternating treatment, and MBD were
11:59, 10, and 22:07 min, and maintenance duration for Mia’s reversal, alternating
treatment, and MBD were 7:50, 7:44, and 15:5 min. Luci’s BST session durations for
reversal, alternating treatment, and MBD were 17:21, 16:28, and 29:06. Luci’s post-BST
session duration were on average 11:22 (range, 8:22- 16:30 min), 11:53 (range, 10:2812:31 min), and 22:22 (range, 14:22- 29:39 min). Generalization duration for reversal,
alternating treatment, and MBD were 9:5, 9:57, and 22:10 min, and maintenance duration
for Luci’s reversal, alternating treatment, and MBD were 7:55, 9, and 18 min.
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All three participants’ average rating for how confident they are with graphing on
Microsoft Excel™ increased from 3 during the pre-intervention social validity
questionnaire to a 7 on the post-intervention social validity questionnaire. See Table 1 for
the mean scores of the participants’ pre- intervention questionnaire responses, and
average total scores for each of the questions. See Table 2 for the mean scores of the
participants post-intervention questionnaire responses, and average total scores for each
of the questions. Supervising BCBAs also received a social validity questionnaire
(Appendix F) to rate their acceptability of the goals, procedures, and results of the
research. See Table 3 for the mean scores of the supervising BCBAs responses, and
average scores for each question.
The student investigator used the scoring sheets provided by Kranak et al. (2019)
that were used during the study to assess published graphs to complete a direct measure
of the social validity of the goals and effects of the study. The student investigator used
the scoring sheet (Appendix B) to assess the components of published graphs in the
Journal of Applied Behavior Analysis (JABA). Three studies that were published in
JABA were chosen randomly from the articles used throughout research for the literature
review. Of the three graphs selected, two were completed with 100% accuracy based on
the scoring sheets provided by Kranak et al. (2019). One of the graphs scored 88%
because, they were missing the floating zero for all three graphs, and the dashed
condition lines in a multiple baseline design graph. Based on these results, it could be
suggested that the scoring sheets provided by Kranak et al. (2019) are a socially valid
measure to assess single-subject design graphs.
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CHAPTER 4
DISCUSSION
The current study evaluated the effects of BST with video modeling on increasing
the accuracy of single-subject design graphing (i.e., reversal, alternating treatments,
MBD) for three behavior analysts-in-training. After the implementation of BST with
video modeling, all three of the participants were able to create all three single-subject
design graphs to mastery (i.e., three consecutive sessions at 100%). Previously, there
were fewer research demonstrating explicit training methods to teach individuals how to
accurately create single-subject design graphs in Microsoft Excel™ (Kranak et al., 2019;
Tyner & Fienup, 2015). The previous study done by Kranak et al. (2019) used BST with
in-vivo modeling and Tyner and Fienup (2015) evaluated video modeling by comparing
it to a task analysis. This current study differed from previous research by utilizing video
modeling in conjunction with BST and completed the whole study remotely via Zoom.
This study extended the research demonstrating BST with video modeling as an effective
explicit training method particularly for teaching single-subject design graphing in
Microsoft Excel™.
The current study yielded similar results with the study done by Kranak et al.,
(2019), which demonstrated BST as an effective training method to teach individuals
how to graph single-subject design graphs using Microsoft Excel™. Despite both studies
using a different form of modeling during BST, the results of the studies were very
similar. They both had an immediate increase after the implementation of BST from 0%
to 100% correct graphing components. In addition to the immediate increase, the
participants in both studies were able to maintain the skills they learned at 100%
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accuracy. Since the results in both studies are very similar it makes it difficult to
determine if video modeling was a more efficient or effective form of modeling to use
with BST than in-vivo modeling.
Similar to the participants in Tyner and Fienup (2015) the participants in the
current study found video modeling to be the most effective training component for them
to learn how to graph. The participants that used video modeling in Tyner and Fienup
(2015) were able to create graphs faster and more accurately. The participants in the
current study completed their graphs with almost the same duration as the participants
that used in-vivo modeling in the Kranak et al (2015) study for the post-BST, and
maintenance phases. During the BST phase, the use of video modeling in the current
study resulted in shorter duration for graph creation. Therefore, decreasing the time for
training, and possibly increasing the efficiency of BST with video modeling. Future
research should continue to compare and assess video modeling to in-vivo modeling with
BST. It would be beneficial to see a study that does a direct comparison of the two
interventions and their outcome on creating single-subject design graphs.
During the Kranak et al (2019) study, participants were able to generalize the
skills they learned from one graph to another graph that was being learned. This resulted
in the use of a feedback session instead of explicit training for one participant. There was
no generalization across graph types that were learned in the current study. During the
sessions, the participants knew how to do those steps, but they were not sure how to enter
the data into the Excel Sheet to set up the graph.
In the current study’s generalization probes, the participants were presented data
in a novel way (i.e., raw un-summarized data). These data presented in a new way,
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increased the graph creation duration for multiple baseline design graphs for all three
participants. Reversal and alternating treatments duration during post-BST were still less
than BST sessions. The previous study done by Kranak et al., (2019) did not conduct a
generalization probe. But it could be assumed that if a generalization probe was
conducted with it may have resulted in similar results to the current study.
Although the results of the study demonstrated BST with video modeling as an
effective intervention at increasing the accuracy of future behavior analysts’ singlesubject graphing skills, the study did not go as originally planned due to unforeseen
circumstances (i.e., worldwide COVID-19 pandemic). The study took place via Zoom,
including the BST with video modeling sessions, as opposed to in-person sessions as
originally planned. Despite these changes, BST with video modeling was still effective,
demonstrating the versatility of BST.
With everything going on in our world right now, almost every form of learning
and training are being done remotely. A study done by Retzlaff et al. (2020) was able to
demonstrate the effectiveness of e-learning modules to teach registered behavior
technicians (RBT) how to implement ongoing visual analysis of functional analyses. Five
out of six of the participants were able to learn how to do so with just the use of the elearning modules. The participants in this current study were able to learn how to create 3
single-subject graphs, generalize those skills, and maintain them after everything being
done remotely. The research on the effectives of remote learning is growing every day.
Future research should continue to display the effectiveness of remote learning by
teaching individuals new skills within the field of applied behavior analysis (ABA)
remotely.
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With the study done remotely via Zoom the participants found the intervention to
be effective, favorable, increase their graphing confidence and verbally stated the
convenience of completing the study remotely. Completing the study remotely had a lot
of benefits. The main one being the convenience for the participants. The participants
were able to stay home and find a time that worked best for them. They were able to learn
how to create the graphs on their own computers using the version of Microsoft Excel™
they were used to. To display how favorable the remote learning was for the participants,
they all said, “If this study had to be done in person, they wouldn’t have participated in
it”. Further demonstrating the social validity of completing trainings remotely.
Other benefits from completing the study remotely were that the student
investigator was easily able to be record sessions directly through Zoom to allow for
procedural fidelity and IOA to be collected. Completing the sessions through Zoom also
allowed for a quicker data collection period, since the student investigator and participant
didn’t have to work around their work schedules and traveling to come up with session
times.
Even though there were a lot of benefits to completing the study remotely, it did
lead to some variables that were out of the student investigator’s control. It is possible
that during the video modeling sessions, the participants could have taken notes on what
was expected of them, and how to complete steps in the graph creation process. Which
could have led to them having a visual aid throughout the post-BST sessions. As stated
by Kranak et al. (2019) using BST would be recommended for early graphing learners to
acquire and learn the skills, then using resources such as templates or even a checklist to
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ensure each component is completed could be a beneficial resource for practitioners to
use after explicit training.
There were also some technical difficulties that were encountered from using
Zoom. There were pop ups that would come up on the participant’s Excel Workbooks,
that would not allow them or prolong the process of completing steps in the graph
creation process. The student investigator would try to talk the participant through the
problem or gain access to the participant’s mouse to try to help. Each participant had
different versions of Microsoft Excel™ which, at times made it more difficult for the
student investigator to help efficiently. During one session for Blaise, while he was copy
and pasting in Excel, a pop-up came up. We were unable to work through the problem
and he had to exit out of the graph he had almost completed. The whole session needed to
be terminated and redone. In addition to technical difficulties with Microsoft Excel ™,
there were also technical difficulties with the video models created on Zoom. When using
screen recoding in Zoom to record a video, certain tabs that went down to a selection box
(e.g., choosing a line type) wouldn’t show up. During this time the student investigator
had to stop the video to show the participant with screen share what it looked like
exactly. Which added to the duration of the BST sessions. Future research utilizing video
modeling may want to use another resource to create their video models to ensure that all
the steps even minor ones are emphasized.
The video models created can be used as a resource for companies to increase
their staff and behavior analysts graphing skills. The scoring sheet created by Kranak et
al (2019) could be modified to focus on just the important graphing components (e.g.,
phase change lines) and take out the components that aren’t necessary for company
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graphing (e.g., no fill, no border).Although this study evaluated graphing using Microsoft
Excel™ many companies use other programs (e.g., Google sheets) for graphing because
they are free or more reasonably priced than Microsoft Excel™. Future researchers
should replicate the study with a different graphing program, preferably a more
reasonably priced program (e.g., Google Sheets) to evaluate if the use of BST with video
modeling is effective at teaching graphing on a program other than Microsoft Excel™.
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APPENDIX C
PRE-INTERVENTION SOCIAL VALIDITY QUESTIONNAIRE- PARTICIPANTS
Directions:
This questionnaire should be completed by placing a check mark on the line under the
question that best indicates your answer.
1. Do you believe completing this training will be beneficial for your skill set as a future
behavior analyst?
____

____

____

Not at all

____

____

____

Neutral

____
Very much

2. Do you believe graphing using Microsoft Excel™ is an important skill for behavior
analysts to have?
____

____

____

Not at all

____

____

____

Neutral

____
Very much

3. Do you believe single-subject design graphing skills are an important skill for behavior
analysts to have?
____

____

____

Not at all

____

____

____

Neutral

____
Very much

4.Do you think participating in this training will decrease the time it takes for you to
complete a single-subject design graph using Microsoft Excel™?
____

____

____

____

Very likely

____

____

____

Neutral

Very likely

5. How confident are you creating graphs on Microsoft Excel™?
____
____
____
____
____
____
Not at all
effective

Neutral

____
Very confident

6. Do you believe the skills you will learn during this training will maintain and
generalize throughout your everyday work life as a future behavior analyst?
____
Not at all
effective

____

____

____

____

Neutral

____

____
Very likely
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7. How clear is your understanding of the procedures for this training?
____

____

____

Not at all
clear

____

____

____

Neutral

____
Very clear

8. Do you believe the suggested training is acceptable for the target behavior that is going
to be taught?
____
____
____
____
____
____
____
Not at all
Acceptable

Neutral

Very acceptable

9. How willing are you to implement this training package with a supervisee in the
future?
____

____

____

Not at all
willing

____

____

____

Neutral

____
Very willing

10. Do you believe there will be any disadvantages to the procedures in the study?
____
____
____
____
____
____
____
Not at all

Neutral

Yes many

11. How costly do you believe it will be to implement this training?
____
____
____
____
____
____
____
Not at all
costly

Neutral

Very costly

12. Do you believe you will have any permanent improvement on your single-subject
design graphing skills?
____
____
____
____
____
____
____
Not at all
likely

Neutral

Very likely

13. Do you believe the time requirement for this study is reasonable?
____
Not at all
reasonable

____

____

____

____

Neutral

____

____
Very reasonable
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14. How confident are you that the training will be effective?
____
____
____
____
____
____
Not at all
confident

Neutral

15. From what you know about the procedures, do you like them?
____
____
____
____
____
____
Do not like
them at all

____
Very confident

Neutral

____
Like them very much

16. Do you believe any undesirable side effects will come from this training?
____

____

____

Not at all

____

____

____

Neutral

____
Very likely side effects

17. Do you believe you will experience any discomfort from this training?
____

____

____

No discomfort
at all

____

____

____

Neutral

____
Very much discomfort

18. Do you believe this study will be convenient for you and your time availability?
____

____

____

Not at all
likely

____

____

____

Neutral

____
Very likely

19. Would you recommend this training to other future behavior analysts?
____
Not at all
likely

____

____

____

____

Neutral

____

____
Very likely
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APPENDIX D
POST INTERVENTION SOCIAL VALIDITY QUESTIONNAIRE- PARTICIPANTS
Directions:
This questionnaire should be completed by placing a check mark on the line under the
question that best indicates your answer.
1. Do you believe completing this training was beneficial for your skill set as a future
behavior analyst?
____

____

____

Not at all

____

____

____

Neutral

____
Very much

2. Do you believe graphing using Microsoft Excel™ is an important skill for behavior
analysts to have?
____

____

____

Not at all

____

____

____

Neutral

____
Very much

3. Do you believe single-subject design graphing skills are an important skill for behavior
analysts to have?
____

____

____

Not at all

____

____

____

Neutral

____
Very much

4.Do you think participating in this training decreased the time it took for you to
complete a single-subject design graph using Microsoft Excel™?
____

____

____

____

Not likely

____

____

____

Neutral

Very likely

5. How confident are you now creating graphs on Microsoft Excel™?
____
____
____
____
____
____
____
Not at all
effective

Neutral

Very confident

6. Do you believe the skills learned will maintain and generalize throughout your
everyday work life as a future behavior analyst?
____
Not at all
effective

____

____

____

____

Neutral

____

____
Very likely
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7. How clear is your understanding of the procedures for this training?
____

____

____

Not at all
clear

____

____

____

Neutral

____
Very clear

8. How acceptable did you find the training package for the target skill that was taught?
____

____

____

Not at all
Acceptable

____

____

____

Neutral

____
Very acceptable

9. How willing are you to implement this training package with a supervisee in the
future?
____

____

____

Not at all
willing

____

____

____

Neutral

____
Very willing

10. Were there any disadvantages in following the procedures of this training?
____
____
____
____
____
____
____
Not at all

Neutral

Yes many

11. How costly do you believe it was it to implement this training?
____
____
____
____
____
____
____
Not at all
costly

Neutral

Very costly

12. Do you believe you will have any permanent improvement on your single-subject
design graphing skills?
____
____
____
____
____
____
____
Not at all
likely

Neutral

Very likely

13. Given the procedures, how reasonable did you find the time requirements to be?
____
Not at all
reasonable

____

____

____

____

Neutral

____

____
Very reasonable
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14. How confident are you that the training was effective?
____
____
____
____
____
____
Not at all
confident

Neutral

15. How much did you like the procedures?
____
____
____
____
Do not like
them at all

____
Very confident

____

____

Neutral

____
Like them very much

16. Did any undesirable side effects result from these procedures?
____

____

____

Not at all

____

____

____

Neutral

____
Very likely side effects

17. Did you experience any discomfort experience as a result of these procedures?
____

____

____

No discomfort
at all

____

____

____

Neutral

____
Very much discomfort

18. Do you believe this study was convenient for you and your time availability?
____

____

____

Not at all
likely

____

____

____

Neutral

____
Very likely

19. Will you recommend this training to other future behavior analysts?
____
Not at all
likely

____

____

____

____

Neutral

____

____
Very likely
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APPENDIX E

SOCIAL VALIDITY QUESTIONNAIRE- BORAD CERTIFIED
BEHAVIOR ANALYSTS
Description of Procedures
The participant was selected as a participant for the study because they self-reported a
lack in single-subject design graphing skills using Microsoft Excel™. The purpose of this
study was to evaluate the effectiveness of behavioral skills training (BST) and video
modeling at improving future behavior analysts single-subject design graphing skills on
Microsoft Excel™. BST is a training package that is made up of instructions, rehearsal,
modeling, and feedback.
In the beginning the participant’s current skill level was assessed by providing them with
a hypothetical data set and 30-min to create a single-subject design graph Microsoft
Excel™ that corresponds with the data provided. The experimenter of the study was
unable to answer any questions during about graph creation during this time. If the
participant stated they were done before the 30-min mark, the session was ended.
The intervention phase consisted of showing the participant a video model via Zoom
screen share that included actual footage of creating a single-subject design graph on
Microsoft Excel™ and voice over instructions throughout. Once the video was complete
the participant the experimenter went over any questions the participants may have. The
participant was then sent a new data set and told to create a single-subject design graph.
If a step were completed correctly on the first attempt, the experimenter would provide
behavior-specific praise (e.g.," Great job highlighting all of the cells to transfer to a new
workbook."). Then the participant will be able to advance to the next step in the graph
creation process. If a participant does not complete a step correctly on his or her first
attempt, the experimenter will provide a hierarchy of corrective feedback (i.e., verbal, to
gestural with mouse control, to hand-over-hand with mouth control). This process will
be repeated until the participant correctly completes the step. Once it was done correctly,
the experimenter will provide behavior-specific praise (e.g., “Yes you did it! Your graph
looks great!”). The BST sessions will conclude once the participant can complete each
graph element with 100% accuracy.
All sessions after BST (i.e., Post BST, maintenance, and generalization) were identical to
baseline. The post-BST condition was terminated once the participant met the mastery
criterion (i.e., 90% accuracy for three consecutive sessions).
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Directions:
This questionnaire should be completed by placing a check mark on the line under the
question that best indicates your answer to the question.
1. Do you believe completing this training is beneficial for a future behavior analysts’
skill set?
____
____
____
____
____
____
____
Not at all

Neutral

Very much

2. Do you believe single-subject design graphing skills are an important skill for behavior
analysts to have?
____
____
____
____
____
____
____
Not at all

Neutral

Very much

3. Do you believe graphing using Microsoft Excel™ is an important skill for behavior
analysts to have?
____

____

____

Not at all

____

____

____

Neutral

____
Very much

4.Do you think participating in this training decreased the time it took for a participant to
complete a single-subject design graph using Microsoft Excel™?
____
____
____
____
____
____
____
Not at all
clear

Neutral

Very clear

5. Do you believe the skills learned will maintain and generalize throughout the
participant’s everyday work life as a future behavior analyst?
____
Not at all
effective

____

____

____

____

Neutral

____

____
Very likely

6. How clear was your understanding of the procedures?
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____

____

____

Not at all
clear

____

____

____

Neutral

____
Very clear

7. How acceptable do you find the training package with the target skill that was taught?
____
____
____
____
____
____
____
Not at all
acceptable

Neutral

Very acceptable

8. How willing are you to implement this training package with a supervisee?
____
____
____
____
____
____
____
Not at all
willing

Neutral

Very willing

9. To what extent do you think there would be disadvantages in following the procedures
suggested in this protocol?
____

____

____

Not at all
reasonable

____

____

____

Neutral

____
Very reasonable

10. How costly do you believe was to implement these training?
____

____

____

Not at all
costly

____

____

____

Neutral

____
Very costly

11. How likely are the suggested procedures to make a permanent improvement on a
supervisee’s graphing skills?
____

____

____

Not at all
likely

____

____

____

Neutral

____
Very likely

12. Given the procedures, how reasonable do you find the time requirements to be?
____
Not at all
reasonable

____

____

____

____

Neutral

____

____
Very reasonable
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13. How confident are you that the suggested procedures were effective?
____

____

____

Not at all
confident

____

____

____

Neutral

____
Very confident

14. How effective are these procedures likely to be for a supervisee?
____
____
____
____
____
____
____
Not at all
effective

Neutral

Very effective

15. Do you believe participating in this training increased the individuals confidence with
completing single-subject design graphs in Microsoft Excel?
____

____

____

Not at all
effective

____

____

____

Neutral

____
Very effective

16. How much did you like the procedures?
____

____

____

Do not like
them at all

____

____

____

Neutral

____
Like them very much

17. To what extent are undesirable side effects likely to result from these procedures?
____

____

____

Not at all
likely

____

____

____

Neutral

____
Very likely

18. How much discomfort is the participant likely to experience as a result of these
procedures?
____
No discomfort
at all

____

____

____

____

____

Neutral

19. Would you recommend this training to other supervisors?
____
____
____
____
____
____
Not at all
likely

____
Very much discomfort

Neutral

____
Very likely
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APPENDIX F
PROCEDURAL FIDELITY CHECKLIST- POST-BST
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APPENDIX G
PROCEDURAL FIDELITY CHECKLIST-BST

A
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