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Abstract
Sports offer children and youth opportunities to experience the physiological, physical, and
psychological benefits of physical activity; however, in sports like gymnastics, injuries are quite
common (Caine, 2003). Therefore, it is essential for coaches to teach athletes proper technique to
prevent injury. TAGteach is an intervention package that uses an audible stimulus to provide
immediate feedback following the correct performance of a skill (Fogel et al., 2010). To date, no
study has (a) evaluated the effectiveness of TAGteach to enhance the fluency of dynamic sports
skills or (b) conducted TAGteach remotely via a synchronous videoconferencing platform. We
used a concurrent multiple baseline across skills design to evaluate the effectiveness of a
modified TAGteach procedure to improve the accuracy and fluent performance of three dynamic
gymnastics skills through synchronous videoconferencing with four participants between the
ages of 6–11 years. For all participants, the modified TAGteach intervention package increased
the accurate and fluent performance of all gymnastics skills, and these gymnastics skills
maintained for a minimum of 4 weeks. Results are discussed within the context of intervention
implications and suggestions for future research.
Keywords: TAGteach, gymnastics, videoconferencing, auditory feedback, sports

3
Acknowledgements
I would like to thank my supervisor, Dr. Kimberley Zonneveld, for her endless support,
feedback, edits, guidance, and mentorship throughout my graduate degree. I truly appreciate the
immeasurable amount of time she dedicated as my mentor and her contribution to my passion for
behaviour analytic clinical practice and research today. I would also like to thank my committee
members, Drs. Kendra Thomson, Tricia Vause, and Thomas Zane for their feedback and ongoing
support. I am incredibly appreciative for the constant support and encouragement that I received
from my fellow lab members over the years, including Brittney Sureshkumar, Arezu Alami, Sam
Kuno, Niruba Rasuratnam, Laura Tardi, Madeline Asaro, and Sahar Allahdini. I wish
to also thank the certified gymnastics coaches, Elliot Stanwick, Christian Andonoff, and Kenzie
MacDonald for their guidance and assistance, as well as my participants who never failed to
make me smile, laugh, and enjoy every moment during visits. Finally, I cannot thank my mother,
grandmother, family, friends, and partner, James Martin, enough for their unwavering support
and encouragement throughout my graduate school experience.

4
Table of Contents
Abstract ........................................................................................................................................... 2
Acknowledgements ......................................................................................................................... 3
Assessing a Modified TAGteach Procedure to Increase Accurate and Fluent Performance of
Gymnastics Skills in Children via Synchronous Videoconferencing ............................................. 6
Telehealth .................................................................................................................................... 6
Telehealth Training-Delivery Format..................................................................................... 7
Behavioural Coaching Methods in Artistic Gymnastics ............................................................. 7
TAGteach .................................................................................................................................... 8
Research in TAGteach .......................................................................................................... 10
Fluency in TAGteach Studies ................................................................................................ 11
Purpose and Significance of Research .......................................................................................... 13
Method .......................................................................................................................................... 14
Participants................................................................................................................................ 14
Settings and Materials ............................................................................................................... 16
Task Analyses ........................................................................................................................ 17
Videos.................................................................................................................................... 20
Experimental Design ................................................................................................................. 20
Response Measurement ............................................................................................................ 21
Interobserver Agreement .......................................................................................................... 21
Procedural Integrity .................................................................................................................. 22
Procedures ................................................................................................................................. 23
Preexperimental Assessments ............................................................................................... 23
Preexperimental Questionnaire. ........................................................................................ 23
Physical Activity Readiness Questionnaire for Everyone. ............................................... 23
Speed Internet Test. .......................................................................................................... 23
Direct Assessment Pretest. ................................................................................................ 24
General Procedures .............................................................................................................. 24
Assessment Sessions. ........................................................................................................ 25
Teaching Sessions. ............................................................................................................ 25
Experimental Phases ............................................................................................................. 26
Baseline. ............................................................................................................................ 26
Modified TAGteach. ......................................................................................................... 26
Modified Handstand to a Teeter-Totter (Anita Only). .................................................. 29
Reset Tag Point for Straddle Jump (Kaitlyn, Anita, and Jaime Only). ......................... 30
Presession Rules (Kaitlyn Only). .................................................................................. 31
Fluency Probes. ................................................................................................................. 31
Maintenance. ..................................................................................................................... 32
Social Validity ....................................................................................................................... 32

5
Results ........................................................................................................................................... 33
Social Validity .......................................................................................................................... 40
Discussion ..................................................................................................................................... 42
References ..................................................................................................................................... 52
Table 1 ...................................................................................................................................... 57
Table 2 ...................................................................................................................................... 58
Table 3 ...................................................................................................................................... 59
Table 4 ...................................................................................................................................... 60
Table 5 ...................................................................................................................................... 61
Table 6 ...................................................................................................................................... 62
Table 7 ...................................................................................................................................... 63
Table 8 ...................................................................................................................................... 64
Figure 1 ..................................................................................................................................... 65
Figure 2 ..................................................................................................................................... 66
Figure 3 ..................................................................................................................................... 67
Figure 4 ..................................................................................................................................... 68
Figure 5 ..................................................................................................................................... 69
Appendix A ................................................................................................................................... 70
Appendix B ................................................................................................................................... 71
Appendix C ................................................................................................................................... 75
Appendix D ................................................................................................................................... 81
Appendix E ................................................................................................................................... 82
Appendix F.................................................................................................................................... 85
Appendix G ................................................................................................................................... 86
Appendix H ................................................................................................................................... 93
Appendix I .................................................................................................................................... 94
Appendix J .................................................................................................................................. 100
Appendix K ................................................................................................................................. 101

6
Assessing a Modified TAGteach Procedure to Increase Accurate and Fluent Performance
of Gymnastics Skills in Children via Synchronous Videoconferencing
Physical activity is associated with numerous physiological, physical, and psychological
benefits for children. Some of these benefits include (a) the development and maintenance of
physical fitness, such as cardiorespiratory and muscular fitness, (b) an improvement in
cardiometabolic health, such as glucose and insulin resistance, (c) the facilitation of bone health,
(d) the maintenance of a healthy body weight, (e) an improvement in cognitive outcomes, such
as academic performance and executive functioning, and (f) a reduction in symptoms of anxiety
and depression, which can improve a child’s mental health and wellbeing (World Health
Organization [WHO], 2020). To access these benefits, WHO (2020) recommends that children
should engage in 60 min of moderate to vigorous physical activity per day; however, globally,
81% of children around the world do not meet this physical activity recommendation. Further,
the ongoing COVID-19 global pandemic has exacerbated this problem as children faced
restricted or limited access to school-based physical activities (e.g., recess, gym class),
recreational facilities (e.g., gymnastics gyms, dance studios), or both (Dunton et al., 2020).
Telehealth
One solution that coaches in sports programs have used to mitigate the restricted and
limited access to recreational facilities associated with the COVID-19 pandemic is delivering
these services through online platforms, such as Zoom and other videoconferencing software,
commonly known as telehealth (Dunton et al., 2020). Telehealth is the delivery of healthcare
services, where patients and healthcare providers are separated by distance (American
Telemedicine Association, 2020; Tomlinson et al., 2018). Healthcare providers can provide
services through various modalities, such as telephone, online chat rooms, or videoconferencing
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software (LeBlanc, 2020; Tomlinson et al., 2018). There are several benefits of telehealth
services delivered through these modalities relative to in-person services, including (a) reduced
travel time for clients to access services (Lindgren et al., 2020; Pollard et al., 2020; Tomlinson et
al., 2018), (b) eliminated travel time for practitioners (Leblanc et al., 2020), and (c) increased
access to qualified professionals for individuals living in remote areas (Lerman et al., 2020;
Lindgren et al., 2020; Pollard et al., 2021; Tomlinson et al., 2018). In addition, due to the
COVID-19 global pandemic, offering services through synchronous videoconferencing allows
professionals to deliver services to clients, while following the Center of Disease Control and
Prevention infection and community mitigation guidelines designed to limit in-person service
delivery due to its risk of severe harm to the client, caregivers, and professionals (Cox et al.,
2020).
Telehealth Training-Delivery Format
Telehealth has become increasingly common in delivering behaviour-analytic services;
however, the most common type of telehealth service delivery involves pyramidal training
whereby a clinician remotely trains the caregiver to deliver in-person services to their child
(Lerman et al., 2020; Pollard et al., 2021). A less common telehealth service delivery involves a
clinician providing direct services to the client via synchronous videoconferencing (Pollard et al.,
2021). As such, there is no current literature on the use of the direct-service delivery format
through synchronous videoconferencing to teach various sports skills, such as a handstand, safely
to children.
Behavioural Coaching Methods in Artistic Gymnastics
To develop fundamental sports skills, researchers have evaluated several behavioural
coaching methods based on applied behaviour analysis (ABA) to improve gymnastics skills,
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such as verbal instruction (Allison & Ayllon, 1980; Magill & Schoenfelder-Zohdi, 1996), verbal
feedback (Magill & Schoenfelder-Zohdi, 1996; Wolko et al., 1993), video modelling (Baudry et
al., 2006; Boyer et al., 2009; Magill & Schoenfelder-Zohdi, 1996), video feedback (Baudry et al.,
2006; Boyer et al., 2009), expert modelling (Allison & Ayllon, 1980), and social-positive
reinforcement (Allison & Ayllon, 1980; Wolko et al., 1993). However, researchers have not
investigated the use of an auditory stimulus to provide feedback and behavioural coaching in
gymnastics through synchronous videoconferencing.
TAGteach
TAGteach is an intervention package that uses behavioural principles to teach skills to
learners. TAGteach includes the use of an auditory stimulus to provide immediate feedback and
positive reinforcement on the correct performance of a behaviour (Fogel et al., 2010). TAGteach
also includes other components in the intervention package to provide instructions to the learner
to reduce unnecessary wording and evaluate a learner’s skills (TAGteach International, 2016).
TAGteach International, the company that coined the name TAGteach, trains teachers and
coaches (i.e., TAGteachers) to implement the TAGteach procedures founded on the principles of
positive reinforcement using a device called a tagger. The tagger emits an auditory stimulus,
called a tag, used to mark a correct behaviour (TAGteach International, 2016). In addition,
TAGteach uses a three-step methodology called the TAGteach triangle (McKeon, 2018). The
first component of the TAGteach triangle involves the identification of a target skill using
specific tools to “break down, build up, tease out, and deliver the perfect goal for the learner
every time” (McKeon, 2018, p. 21). This component begins with the TAGteacher identifying the
target skill to the learner, which can be done through the TAGteach strategy called the focus
funnel. The focus funnel begins with the TAGteacher explaining the objective (i.e., lesson). Next,
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the TAGteacher provides specific instructions (e.g., “stand on the line”) before delivering a tag
point by saying, “the tag point is [insert the tag point].” A tag point is a two-five-word phrase
that highlights the behaviour on which the TAGteacher provides auditory feedback. Tag points
must meet the WOOF criterion. They must identify the target behaviour (e.g., “pointed toes”)
and must be observable to the TAGteacher and the learner. In addition, they must only have one
criterion and be five words or less (Fogel et al., 2010, McKeon, 2018; TAGteach International
2016). These tag points are typically taught in a sequence using a fixed format and script (i.e.,
the focus funnel). These specific tools make up the first component of the TAGteach triangle to
identify to the learner what specific aspect of the skill the learner is working on.
The last two components of the TAGteach triangle are used to mark or tag the correct
behaviour to provide immediate feedback to the learner and reinforce correct performance. If the
learner performs the tag point correctly, the TAGteacher delivers the tag by pressing the tagger
(McKeon, 2018). The presence of the tag indicates to the learner that they emitted a correct
response. The absence of the tag indicates to the learner that they emitted an incorrect response.
If a learner performs a tag point incorrectly three times in a row, TAGteach suggests using a
strategy called the three-try rule. Here, the TAGteacher first reverts to the last point of
success (i.e., a previous tag point the learner is guaranteed to perform correctly) then implements
break it down by dividing the initial tag point the learner performed incorrectly into smaller,
more teachable units. On occasion, a learner may perform an off-point error (i.e., an error on a
non-target tag point; McKeon, 2018). For example, if a learner attempts to perform the “chin to
chest” tag point within the tuck front roll, and does so correctly, but errors on the preceding nontarget tag point, “feet together.” The error on the non-target tag point is considered an off-point
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error. When a learner emits an off-point error, the TAGteacher teaches the off-point error after
the participant performed the target tag point correctly (i.e., chin to chest).
Research in TAGteach
To date, seven studies have evaluated the effects of TAGteach on a variety of sports
skills, including body-weight lifting (Vorbeck & Bördlein, 2020), jazz dance steps (Arnall et al.,
2019; Carrion et al., 2019; Quinn et al., 2015), a rugby pass (Elmore et al., 2018), a golf swing
(Fogel et al., 2010), and yoga poses (Ennett et al., 2020). Across all studies, participants
improved across the majority of skills, suggesting that TAGteach is an effective procedure to
teach sports skills. Despite this, a few limitations exist. First, only three of seven TAGteach
studies included both inter- and intra-participant replications (Elmore et al., 2018; Quinn et al.,
2015; Vorbeck & Bördlein, 2020). Inter-participant replication is important to establish the
generality of the findings and shows that the experimental procedures are effective with different
participants. Intra-participant replication is important to establish the reliability of the findings
and shows that the experimental procedures are replicable within a participant across different
behaviours (Ledford & Gast, 2018). In addition, two of seven TAGteach studies only included
one participant; therefore, they were unable to provide inter-participant replication (Arnall et al.,
2019; Fogel et al., 2010). Further, one of seven TAGteach studies only taught participants one
skill; therefore, they were unable to provide intra-participant replication (Carrion et al., 2019).
Finally, because one of seven TAGteach studies compared the relative efficiency of standard
TAGteach and TAGteach with reduced practice once, the authors were unable to provide intraparticipant replication (Ennett et al., 2020). It is important for researchers to include both interand intra-participant replication when possible as these replications strengthen both the internal
and external validity of the findings.
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In addition, while six of seven TAGteach studies included a participant social validity
questionnaire (Arnall et al., 2019; Carrion et al., 2019; Ennett et al., 2020; Fogel et al., 2010;
Quinn et al., 2015; Vorbeck & Bördlein, 2020), only three of seven studies collected blind
observer ratings by an outside expert to determine if the improvements were sufficiently robust
for an outside expert to detect (Ennett et al, 2020; Quinn et al., 2015; Vorbeck & Bördlein,
2020). For all three of these studies, researchers reported only moderate improvements in outside
expert ratings. Ennett et al. (2020) hypothesized that they may have obtained only moderate
improvements in their outside expert ratings because they only taught their participants to
perform skills accurately, as opposed to fluently. Therefore, it seems prudent to determine if
teaching participants to perform skills fluently could improve blind observer ratings from outside
experts.
Fluency in TAGteach Studies
Despite the widespread effectiveness of TAGteach, Elmore et al. (2018) and Ennett et al.
(2020) suggested that future researchers improve upon the existing TAGteach intervention
package by including (a) fluency building strategies (i.e., teaching to fluency), (b) a fluency
requirement within the acquisition criterion, and (c) an assessment of fluent performance.
Fluency has been defined as the “fluid combination of accuracy and speed that characterizes
competent performance” (Binder, 1988, p. 164). Often, “fluency is metaphor for flowing,
effortless, well-practiced, and accurate performance” (Johnston & Layng, 1996, p. 281). The
fluent performance of a behaviour is important because it is also associated several positive
outcomes: (a) retention, (b) endurance, (c) stability amidst distractions, (d) application to realworld contexts, and (e) generative in that complex behavioural repertoires emerge without
explicit instruction (Johnson & Street, 2013). Fluent performance is particularly essential in
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aesthetic sports, like artistic gymnastics. In aesthetic sports, athletes are scored not only on the
completion of skills, but also on how well they performed the skills (e.g., smooth, effortless;
Best, 1976). Therefore, fluency is an essential quality often sought after when teaching
gymnastics (Sarsfield, 1959). Despite these benefits to fluent performance, no study has
evaluated the effectiveness of the TAGteach intervention package on the fluent performance of
gymnastics skills – or any other sports skill. However, two studies loosely approximated an
assessment of fluent performance.
Elmore et al. (2018) evaluated the effects of TAGteach on the rugby-passing skills of
three competitive athletes. In addition, the researchers measured the speed with which
participants performed three of the four rugby-passing skills, and they found that two of three
participants improved the speed of their passing skills. Although the authors measured the
change of speed, they did not include an accuracy component; therefore, it is unclear if the two
participants who showed an improvement in the speed of their passing skills also performed
these skills accurately. In addition, the authors did not include a speed requirement during the
teaching sessions; therefore, they did not explicitly teach their participants to perform these skills
quickly. It is possible that had the authors done so, the final participant may have also improved
the speed with which they performed the rugby-passing skill.
Levy et al. (2016) used a between-subject design to assess the effects of modeling,
TAGteach, and repetitive practice on two surgical skills with 23 medical students. In doing so,
the researchers task analyzed each surgical skill and included a fluency measure within each step
of the task analyses (TA). Levy et al. found that the experimental group emitted more precise and
consistent performance of both skills than the control group. Despite these positive outcomes, no
participant reached the same degree of fluency with either surgical skill as the instructor when
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asked to perform the surgical skills 10 times. It is possible that if the participants were explicitly
taught to perform these surgical skills fluently of the entire skill and not only within each step of
the TA fluent performance, participants may have reached the same degree of fluency as the
instructor. A similar issue occurred in Fogel et al. (2010), in which the researchers evaluated the
efficacy of TAGteach on the performance of a golf swing with one adult and found that, while
TAGteach was largely effective, their procedures failed to improve the fluent performance of the
participant’s golf swing. The authors hypothesized that they were unable to improve the fluent
performance of the participant’s golf swing because they taught each skill set in isolation, rather
than building each skill set upon the previous skill sets in their golf swing TA. Therefore, when
teaching fluent performance, it seems imperative to teach participants to perform (a) each skill
set fluently and (b) the entire skill fluently.
Purpose and Significance of Research
Taken together, TAGteach has been shown to improve performance across a variety of
sports skills; however, there are several noteworthy limitations. First, only two out of eight
TAGteach studies assessed for maintenance (Fogel et al., 2010; Vorbeck & Bördlein, 2020).
Second, only one of eight TAGteach studies assessed for generalization to novel stimuli (Fogel
et al., 2010). Third, only three of eight TAGteach studies included a measure of social validity
from an outside expert (Ennett et al., 2020; Quinn et al., 2015; Vorbeck & Bördlein, 2020).
Fourth, all eight TAGteach studies were completed in person; therefore, the effectiveness of
TAGteach conducted remotely remains unknown. Fifth, only one of eight TAGteach studies
included a measure of fluency (Levy et al., 2016); however, this study was a non-sports-related
skill and was conducted with adults. Therefore, it is unclear if these procedures would improve
sports skills with children. Finally, none of these studies evaluated the effectiveness of
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TAGteach on artistic gymnastics skills. Therefore, the primary purpose of this study was to
assess the effects of a modified TAGteach intervention package that addressed previous
researchers’ three fluency recommendations on the accurate and fluent performance of three
dynamic gymnastics skills with children via synchronous video conferencing. Specifically, we
made three modifications to the standard TAGteach intervention package. First, when
participants failed to improve their rate of correct tag points, decrease in their rate of errors, or
both, we explicitly taught them to perform consecutive attempts of the gymnastics skill fluently.
Second, we included fluency requirements within our acquisition criterion by embedding fluency
tag points within each TA. Third, we included an assessment of fluent performance before and
immediately after the modified TAGteach phase. The secondary purpose of this study was to
determine if the modified TAGteach intervention package delivered through synchronous
videoconferencing was a socially valid approach to teach gymnastics skills based on the opinions
of participants and a certified gymnastics coach.
Method
Participants
We recruited four English-speaking children between the ages 6–11 years (Appendix A).
All participants (a) were deemed physically capable of performing physical activity as
determined by the Physical Activity Readiness Questionnaire for Everyone (PAR-Q; Appendix
B), (b) could safely perform all component skills involved in the gymnastics skills as determined
by the direct assessment pretest, (c) performed less than 60% of the gymnastics skills correctly as
determined by the direct assessment pretest and their baseline performance, (d) agreed to refrain
from practicing the gymnastics skills outside of the study and were not enrolled in a gymnastics
class throughout the study, (e) had access to an electronic device with a working camera,
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microphone, and speaker, and (f) had a strong Internet connection as determined by an Internet
speed test (see Preexperimental Assessments section below for a description of the PAR-Q and
direct assessment pretests). Before the study began, we obtained ethics clearance, written consent
from the caregivers (see Appendix C), and verbal assent from the participants (see Appendix D).
Jayden was a typically developing 7-year-old Euro-Canadian female with 3 months of
recreational gymnastics experience. Kaitlyn was a typically developing 6-year-old EuroCanadian female with 1.5 years of previous recreational gymnastics experience. Jaime was a
typically developing 9-year-old Asian-Canadian female with no previous recreational gymnastics
experience. Anita was an 11-year-old Euro-Canadian female diagnosed with attention deficit
hyperactive disorder who was not on any medication at the time of the study and had no previous
recreational gymnastics experience. Throughout this study, all participants had prior experience
with video conferencing.
One participant, Molly, withdrew from the study after six visits because she reported that
she was no longer interested in learning gymnastics. Molly was a typically developing 7-year-old
Asian-Canadian female with no previous recreational gymnastics experience. We did not include
Molly’s data in our analysis.
The primary researcher had 9 years of gymnastics coaching experience and held a
National Coaching Certification Program in Artistic Competition 1 certification and a TAGteach
Level 1 certification. In addition, we recruited two certified gymnastics coaches from a local
gymnastics facility to verify the TA and frequency aims for the four gymnastics skills. The
certified gymnastics coaches had 16 and 9 years of experience coaching competitive-level and
recreational-level gymnastics, respectively, and held a National Coaching Certification Program
in Artistic Competition 2 certification. We met with the certified gymnastics coaches over
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videoconferencing software (i.e., Zoom) to review the consent form (Appendix E) and the
confidentiality agreement (Appendix F).
Settings and Materials
We conducted each session remotely across two settings using one of two FIPPAcompliant, secure (i.e., encrypted) videoconferencing platforms: Microsoft Teams or Zoom. The
researcher delivered training from her home, and the participants received training in their
respective homes; both settings were equipped with an electronic device (e.g., laptop) with a
working camera, microphone, and speaker; a stable Internet connection; and a folded gymnastics
mat (78 cm by 185 cm). The researcher’s site also included a tagger, a timer, a stopwatch,
datasheets, a pencil, and prerecorded videos of the gymnastics skills. Throughout this study, the
researcher and participants did not interact in person. All sessions were videotaped for data
collection purposes. We conducted up to six sessions per visit, 1 to 3 days per week. Sessions
were no more than 1 hr in duration and visits were no more than 2 hr in duration.
At the start of each visit, we asked parents and participants to position the electronic
device to allow the researcher to see the participant perform the gymnastics skills. On two
occasions, a participant initiated a gymnastics skill within the camera frame but completed the
skill outside of the camera frame such that the researcher did not see the participant perform the
entire gymnastics skill. When this occurred, the researcher asked the participant to move within
the camera frame and repeat the gymnastics skill. On three occasions, the Internet connection
lagged, and the researcher did not see the participant perform the gymnastics skill. When this
occurred, the researcher and participant waited until the Internet connection issue was resolved
and the researcher asked the participant to repeat the gymnastics skill. On 38 occasions, the
Internet connection lagged, and the participant did not hear the researcher’s instructions. When

17
this occurred, the researcher and participant waited until the Internet connection issue was
resolved and the researcher repeated the instructions.
Task Analyses
We selected four common beginner dynamic gymnastics skills for this study: (a)
handstand, (b) straddle jump, (c) straddle to tuck front roll, and (d) tuck front roll. These are
foundational gymnastics skills for recreational athletes that the researcher could safely teach
through synchronous videoconferencing with minimal gymnastics equipment.
Before the study, we consulted with the certified gymnastics coaches to develop and
approve a TA for each gymnastics skill (see Tables 1–4). We then compared each TA to the
technical rules and regulations developed by Gymnastics Ontario for the Ontario Development
Program (ODP; 2018) to ensure each TA met the current standards in Ontario. The participants
were involved selecting the gymnastics skills that were included. Based on recommendations by
certified gymnastics coaches for teaching gymnastics skills remotely, we also accounted for
participant safety in two ways. First, we modified the order in which we sequenced the TA steps
for the straddle jump and the handstand to ensure participants learned how to land safely after
learning how to lift both feet from the ground (i.e., “take off”). Typically, after learning to take
off, gymnasts would be taught to perform skills while their legs are in the air as a coach either
uses additional equipment, spots the gymnast to support their body, or both. That is, gymnasts
would typically be taught to separate their legs evenly (at a 180° angle) after taking off and touch
their feet together while in a vertical position (at a 90° angle) after taking off for the straddle
jump and handstand, respectively. However, because the researcher was not physically present
and could not spot participants in these positions, we taught participants to land safely before
teaching these skills that they needed to perform while their legs were in the air. For the straddle
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jump, after we taught participants to take off, we taught them to land safely with their feet
together before teaching them to separate their legs evenly. For the handstand, after we taught
participants to jump off one foot, we taught them to land on one foot before teaching them to
bring their left foot to touch their right foot in the air. Second, we removed one TA step from the
straddle jump and the handstand TAs. For the straddle jump, we removed the requirement for a
180° leg separation during the jump because the certified gymnastics coaches stated that they
typically use additional equipment (e.g., trampoline, tumble track) to teach this step. For the
handstand, we removed the requirement for the participant to bring their legs together into a
vertical (90° angle) position in the air because the certified gymnastics coaches stated that they
would typically spot gymnasts in this position or use additional equipment to ensure they do not
fall onto their back. Because we did not have access to a trampoline or tumble track and we were
not physically present to spot participants while teaching these gymnastics skills remotely, we
omitted these two TA steps. Rather, during the straddle jump, we required participants to evenly
separate their legs; however, they were not required to separate them to a specific degree. During
the handstand, we required participants to bring both feet together in the air; however, they were
not required to bring them together into a vertical position. Finally, we consulted with a delegate
from TAGteach International who approved each TA. Because each TA step served as a tag
point for the purpose of TAGteach, we will refer to TA steps as tag points hereafter.
To allow for the assessment of the effects of TAGteach on the fluency of these dynamic
gymnastics skills, we modified the standard TAGteach intervention package by embedding
fluency tag points within each TA. First, we divided each TA into skill sets that contained
between two to eight related tag points; each TA consisted of one “preparation” skill set, one to
two “transition” skill sets, and one “landing” skill set. For example, the tuck front roll TA
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consisted of four skills sets: preparation, squat, roll, and landing. We included a fluency tag point
as the last tag point within each skill set to ensure that the participant could accurately perform
all tag points within the skill set within a predetermined amount of time. In addition, each
fluency tag point built upon the previous tag points in the TA such that, by the last fluency tag
point in each TA, the participant was required to perform all tag points within the entire TA
accurately and within a predetermined amount of time. For example, the first skill set in the tuck
front roll was the preparation skill set, which consisted of two standard tag points followed by
one fluency tag point: legs together (TA step 1), arms up (TA step 2), and preparation in 1 s (TA
step 3; 1st fluency tag point). The second skill set in the tuck front roll was the squat transition
skill set, which consisted of two standard tag points followed by one fluency tag point, and this
fluency tag point required participants to perform the first and second skill sets accurately and
within a predetermined amount of time: bend knees (TA step 4), hands on floor (TA step 5), and
preparation + squat within 2 s (TA step 6; 2nd fluency tag point). Therefore, for the second
fluency tag point, the participant was required to complete the preparation skill set (TA steps 13) and the squat transition skill set (TA points 4-6) within 2 s.
To assess the extent to which participants performed the (a) fluency tag points and (b)
entire gymnastics skills fluently, we created two types of frequency aims – one for each fluency
tag point and one for each gymnastics skill. We created frequency aims for each fluency tag
point by calculating the amount of time it took an experienced adult gymnast to correctly
perform each fluency tag point on five attempts then dividing this integer by 5. We created
frequency aims for each entire gymnastics skill. We first consulted with the certified gymnastics
coaches to determine an appropriate timing length for each gymnastics skill. Next, we recruited
an experienced adult gymnast to perform five timings of the gymnastics skill consecutively, and
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within a predetermined timeframe. We averaged the number of correct tag points as well as
errors across the five timings to determine the frequency aim.
Videos
We used video models rather than a live model during all sessions because the researcher
acquired an injury that prevented her from modeling all gymnastics skills. The researcher
displayed the videos on a separate monitor placed in front of her webcam to (a) ensure the
participant could see the full frame of the video and (b) prevent Internet lags during teaching
sessions.
We developed a total of 68 videos based on the four TAs; four videos depicted one of
each of the four gymnastics skills in full and 64 videos depicted one of each of the tag points for
all four gymnastics skills. We filmed all videos using an experience adult gymnast with 5 years
of competitive-level gymnastics experience as the model. During assessment sessions, the videos
consisted of a demonstration of the entire gymnastics skill (M = 6 s, range, 5–7). During teaching
sessions, the videos consisted of a demonstration of each target tag point one at a time, of the
gymnastics skill (M = 14 s, range 10–21). Each video showed the tag point twice correctly and
once with an error. That is, the researcher played a video demonstrating the correct performance
of the target tag point with the sound of the tagger and said, “This was correct.” The researcher
also played a video demonstrating an incorrect performance of the target tag point without the
sound of the tagger and said, “This was incorrect.
Experimental Design
We used a concurrent multiple baseline across skills design to assess the effectiveness of
the modified TAGteach intervention package on the accuracy and fluency of three dynamic
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gymnastics skills with four children via videoconferencing. The experiment consisted of three
phases: (a) baseline, (b) modified TAGteach, and (c) maintenance.
Response Measurement
Trained graduate student observers collected TA step-by-step data on the occurrence of
each dependent variable using paper and pencil (Appendix G). During all sessions, observers
scored a correct tag point when participants correctly performed the gymnastics skill outlined in
the TA (Ennett et al., 2020). Observers scored an error when participants incorrectly performed
or omitted the gymnastics skill outlined in the TA (Ennett et al., 2020). During assessment
sessions, we converted data for these dependent variables to a percentage by dividing the number
of TA steps in which the dependent variable occurred by the total number of TA steps and
converting the ratio into a percentage. During fluency probes, we converted data for these
dependent variables by dividing the frequency of correct tag points and errors by the duration of
the probe to convert this ratio into a rate (i.e., rate of correct tag points and rate of errors).
Interobserver Agreement
A second independent observer collected data on all dependent variables (via video
recording) during an average of 44% (range, 33%–100%) for all sessions across phases for all
participants. During assessment sessions, teaching sessions, and fluency probes, we calculated
trial-by-trial interobserver agreement (IOA) by dividing the number of agreements by the total
number of agreements plus disagreements and converting the ratio into a percentage. We defined
an agreement as both observers recording the occurrence of the same response for each step of
the TA (i.e., a correct tag point or an error; Ennett et al., 2020). Mean agreement was 95%
(range, 78%–100%) for Jayden, 97% (range, 87%–100%) for Kaitlyn, 97% (range, 87%–100%)
for Anita, and 96% (range, 84%–100%) for Jaime.
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Procedural Integrity
Observers collected TA step-by-step data on the researcher’s behaviour during an
average of 34% (range, 25%–100%) of teaching sessions across gymnastics skills with all
participants (see Appendix H). We calculated procedural integrity by dividing the number of
accuracies by the number of accuracies plus inaccuracies and converting the ratio into a
percentage. Observers scored correct provision of the tag point when the researcher provided a
verbal response specifying the correct tag point to be performed by the participant (e.g., the tag
point is right foot front; Ennett et al., 2020). Observers scored correct feedback on the correct
tag point when the researcher delivered the tag within 3 s of the participant performing the tag
point correctly (Ennett et al., 2020). Observers scored correct feedback on an error when the
researcher withheld a tag and verbal feedback following an error (Ennett et al., 2020). Observers
scored correct progression to subsequent tag point when the researcher initiated the next tag
point following three consecutive correct tag points (Ennett et al., 2020). Observers scored
correct termination of the session when the researcher ended the session if (a) the participant
requested to end the session, (b) the researcher implemented the modified TAGteach procedures
for all the tag points, or (c) 5 min elapsed during assessment sessions or 1 hr elapsed during the
modified TAGteach sessions. The mean procedural integrity for all participants was 100% for
correct provision of the tag point phrase, 100% for correct feedback on correct tag points, 97%
(range, 75%–100%) for correct feedback on errors, 100% for correct progression to subsequent
tag point, and 100% for correct termination of the session.
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Procedures
Preexperimental Assessments
The researcher conducted four preexperimental assessments to determine if the
participant met the eligibility criteria to participate in this study.
Preexperimental Questionnaire. The purpose of this questionnaire was to gather
information on the participant’s appropriateness for this study with respect to their previous
experience with gymnastics and videoconferencing. The researcher also verified if the participant
had an electronic device (e.g., laptop) with a working camera, microphone, and speaker; a stable
Internet connection; and a folded gymnastics mat (78 by 185 cm). When the participant did not
have a folded gymnastics mat, we loaned them a gymnastics mat to use during the study. The
researcher emailed the participant’s parent with a link to access to the preexperimental
questionnaire on Qualtrics (https://www.qualtrics.com), a federally compliant and secure webbased survey tool (Appendix I).
Physical Activity Readiness Questionnaire for Everyone. The purpose of this
questionnaire was to determine if a participant could safely participate in the physical activity
requirements throughout this study. The researcher emailed the participant’s parent the PAR-Q.
The PAR-Q is a screening tool that consisted of seven closed-ended questions designed to assess
an individual’s level of physical activity and their ability to engage in physical activity.
Speed Internet Test. The purpose of this assessment was to determine if the participant
had a strong Internet connection to prevent or reduce Internet lag during visits. The researcher
emailed the participant’s parent the link for a speed internet test
(https://projectstream.google.com/speedtest). The researcher required the participant to have an
Internet speed of a minimum of 10 Mbps.
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Direct Assessment Pretest. The purpose of this assessment was to identify three
gymnastics skills on which the participant performed 60% or less correctly. If the participant
performed 60% or less correctly on more than three gymnastics skills, the researcher asked the
participant to select the three gymnastics skills they preferred to learn in this study. For each
gymnastics skill, the researcher showed the participant a video of the gymnastics skill then asked
the participant to perform the gymnastics skill. If the participant performed the gymnastics skill
unsafely, the researcher would have asked the participant to stop performing the gymnastics
skill; however, this never occurred with any participant. In addition, the researcher asked the
participant if they could hear the sound produced by the tagger through their built-in speaker on
their electronic device. Finally, the researcher asked the participant to refrain from practicing the
three selected gymnastics skills outside of visits to ensure (a) the participant was appropriately
supervised when learning the skill and (b) any observed changes were a function of our
procedures.
General Procedures
The researcher conducted two types of sessions: assessment sessions and teaching
sessions (described below). During baseline, the researcher only conducted assessment sessions.
During the modified TAGteach phase, the researcher conducted assessment sessions and
teaching sessions. The researcher did not conduct more than one assessment and one teaching
session per gymnastics skill per visit.
We graphed and analyzed data from assessment sessions and fluency probes as these data
allowed us to assess participants’ performance when not immediately preceded by the modified
TAGteach intervention package.

25
Assessment Sessions. We conducted assessment sessions to evaluate participants’
current level of performance of the three gymnastics skills. We assessed one gymnastics skill in
each assessment session. Each assessment session was no longer than 5 min in duration.
During all assessment sessions, regardless of the phase, the researcher showed the
participant a video of an experienced gymnast performing the gymnastics skill and asked the
participant to perform the gymnastics skill independently. The researcher did not provide praise
or corrective feedback to the participant based on their performance. During each assessment
session, the researcher started the timer and said, “I will show you a video of the skill. After the
video is finished, I will ask you to perform the skill. You will not hear any feedback if you are
doing it right or wrong. I just want you to try your best! Do you have any questions?”
After the participant viewed the video, the researcher said, “Please perform the skill when
you are ready.” The researcher answered questions related to clarifying the instructions. If the
participant asked a question about how to perform the gymnastics skill, the researcher said, “I
cannot answer that right now, so just try your best! But when we do the modified TAGteach
session, I will be able to answer your question.” Once the participant performed the skill, the
researcher said, “Thank you for showing me,” in a neutral tone to indicate that the participant
could exit the gymnastics skill (Carrion et al., 2019; Ennett et al., 2020; Quinn et al., 2015) and
stopped the timer.
Teaching Sessions. The researcher only conducted a teaching session if the participant
did not perform the gymnastics skill 100% correctly during the assessment session. The
researcher taught one gymnastics skill in each session. Before each teaching session, the
researcher reviewed the tag points the participant performed correctly and incorrectly during the
previous assessment session. Next, the researcher asked the participant to create a personalized
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tag point for each tag point performed incorrectly during the assessment session. No participant
chose to create personalized tag points; therefore, the researcher provided all participants with a
predetermined tag point. The researcher only taught the tag points that the participant performed
incorrectly during the previous assessment session in addition to any off-point errors (i.e., errors
on non-target tag points) the participant made during that teaching session. The researcher
continued the teaching session until the participant correctly performed all tag points in the TA
correctly.
Experimental Phases
Baseline. The researcher conducted assessment sessions as described in the general
procedures until the participant’s level of performance of each gymnastics skill was stable.
Modified TAGteach. Before the first teaching session, the researcher conducted one
orientation session to introduce the participant to the TAGteach procedure. During this
orientation session, the researcher (a) introduced the tagger, (b) stated what the presence and the
absence of the click means, and (c) gave participants an opportunity to practice delivering and
withholding a tag for the researcher’s correct and incorrect behaviour (i.e., open hand vs closed
hand), respectively. During this orientation session, the researcher said,
This is a tagger [showed the tagger to the participant] and it makes this sound [pressed
the tagger]. When you hear this [pressed the tagger], that means you got it right! If you
do not hear the sound, that means you did not get it right. It is okay, it just means that you
need to try again! We are going to pretend that we are working on an open hand like this
[showed an open hand]. So, the tag point is open hand. When I open my hand, I am going
to press the tagger. Now, if I do not get it quite right like this [showed a partial open
hand], I am not going to press the tagger and I will try again. Now it is your turn to tag
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me! Instead of pressing a tagger, you can say, “Click!” Remember, the tag point is open
hand. When I have my hand open, you are going to say, “Click.” To move on, I need to
get the tag point right three times in a row like this [showed three times in a row correct].
Now, if I do not get it right three times in a row, that means I need to try again [showed
correct, error, error, correct, correct, correct].
Next, the researcher asked the participant a few questions to determine if the participant
understood the contingencies, such as “What does a click sound mean,” “What happens if you do
not hear the sound,” and “How many times do you need to do it right in a row for us to move
onto the next tag point?” The orientation session ended when (a) the participant correctly
delivered a tag when the researcher opened her hand and withheld a tag when the researcher did
not open her hand on three consecutive attempts, (b) the researcher answered all of the
participant’s questions, and (c) the participant verbally told the researcher they were ready to
begin the teaching sessions.
During teaching sessions, the researcher started the timer and said,
Today we are going to work on your [gymnastics skill]. This is important because [the
researcher inserted a rationale]. You have done several of these tag points well, such as
[the researcher listed the tag points that the participant performed correctly], so I am only
going to focus on the tag points that you can improve upon. When you hear this sound,
what does it mean? When you do not hear the sound, what does it mean? How many
times do you need to show me the correct tag point to move on?
If the participant responded correctly to each question, the researcher proceeded with the
teaching session. If the participant responded incorrectly to any question (e.g., the participant
stated they needed to complete the tag point correctly five times rather than three times), the
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researcher provided the correct response and repeated the question until the participant
responded correctly.
Next, the researcher used the TAGteach focus funnel strategy and said, “First, we are
going to work on the [target tag point]. Let me show you a video of the tag point. The tag point is
[target tag point].” The researcher then played a video that demonstrated the target tag point.
After the participant viewed the video, the researcher said, “Now I want you to show me. The
instructions are [the researcher stated the instruction, such as stand on the mat]. The tag point is
[target tag point].” If the participant correctly performed the target tag point, the researcher
provided a tag within 3 s of the participant performing the target tag point correctly. If the
participant incorrectly performed the target tag point, the researcher did not provide a tag, and
the participant tried again until they performed the target tag point correctly on three consecutive
attempts; the researcher provided a tag for each correct target tag point. Once the participant
correctly performed the target tag point three times in a row (Arnall et al., 2019; Ennett et al.,
2020), the researcher began teaching the next target tag point.
If the participant performed the target tag point incorrectly on three consecutive attempts,
the researcher implemented a TAGteach procedure called point of success, which consisted of
asking the participant to perform the last tag point they performed correctly before further
breaking down the target tag point into small, more teachable tag points. For example, if the
participant erred on the target tag point “reach both arms in front” on three consecutive attempts,
the researcher asked the participant to perform the last tag point they performed correctly (e.g.,
“preparation, squat, roll in 3 s”). After the participant performed this tag point correctly on three
consecutive attempts, the researcher further broke down the “reach both arms in front” tag point
into smaller components (e.g., right arm in front, left arm in front) and taught them individually
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using the same procedures for teaching all target tag points. Once the participant performed each
of these tag points correctly on three consecutive attempts, the researcher re-taught the target tag
point on which the participant initially erred (e.g., “reach both arms in front”). Once the
participant performed this tag point correctly on three consecutive attempts, the researcher taught
the next target tag point in the gymnastics skill.
If the participant performed an off-point error (i.e., an error on a non-target tag point)
while learning a target tag point, the researcher taught the off-point error after the participant
performed the target tag point correctly on three consecutive attempts. On one occasion with
Jayden, Kaitlyn, and Jaime, their off-point error posed an immediate safety concern; therefore,
the researcher immediately stopped teaching the target tag point and began teaching the off-point
error to reduce the likelihood of injury before resuming teaching for the target tag point.
The researcher ended a teaching session when (a) she implemented the modified
TAGteach procedure for all target tag points or (b) the participant verbally requested to end the
session (e.g., “I would like to stop”). This phase continued until the participant met the
acquisition criterion of 100% of correct tag points across three consecutive assessment sessions.
Modified Handstand to a Teeter-Totter (Anita Only). For the handstand, Anita failed to
show improvement on the “left foot touches right foot in the air” tag point for five consecutive
assessment sessions. This tag point required her to place her weight on both hands and elevate
her feet high enough to bring both feet together, and Anita expressed a fear of falling while
performing the handstand. Because these sessions took place remotely, we were not able to
implement several common coaching techniques designed to improve correct responding, such
as providing hands-on spotting and using additional equipment (e.g., landing mats, incline mat,
blocks) to provide Anita with extra support to help her to elevate her legs during the handstand.
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After consulting with the certified gymnastics coaches, we changed the requirement from a full
handstand to a teeter-totter gymnastics skill, which is a progression skill often taught before the
handstand. For the teeter-totter TA (see Table 5), we replaced three of the handstand TA steps:
(a) left foot touches right foot in the air (TA step 14), (b) lunge, lever, handstand in 3 s (TA step
15), and (c) handstand in 4 s (TA step 19) with (a) top foot over hands (TA step 14), (b) lunge,
lever, balance in 3 s (TA step 15), and (c) teeter-totter in 4 s (TA step 19). All other teeter-totter
TA steps were identical to the handstand TA. The researcher implemented the same modified
TAGteach procedures described above for the teeter-totter gymnastics skill.
Reset Tag Point for Straddle Jump (Kaitlyn, Anita, and Jaime Only). During
postintervention fluency probes for the straddle jump, Kaitlyn, Anita, and Jaime did not increase
their rate of correct tag points and decrease their rate of errors. We hypothesized that they did not
improve their correct performance because they incorrectly reset their body position between the
straddle jumps by (a) adding one additional movement (i.e., an arm swing) at the beginning of a
straddle jump (Anita), (b) omitting the landing skill set at the end of a straddle jump (Kaitlyn), or
(c) resetting their body position between the straddle jumps too slowly (Jaime). To account for
our three hypotheses, we consulted with the certified gymnastics coaches who both suggested
that we make two procedural modifications and conduct additional teaching sessions to teach
these participants to fluently perform consecutive multiple straddle jumps. First, we modified the
straddle jump TA by including a new skill set, called the reset skill set (see Table 7). The reset
skill set consisted of three tag points: (a) straight legs, (b) arms by the side, and (c) a fluency tag
point – straddle jump plus reset in 2 s. The participant was required to correctly perform a
straddle jump and the reset skill set in 2 s. Second, we taught these participants to perform three
consecutive straddle jumps as opposed to teaching one straddle jump (as in the original modified
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TAGteach sessions) to allow us to teach these participants to reset their body position correctly
between consecutive straddle jumps. Therefore, these participants were required to perform three
consecutive straddle jumps with the reset skill set between each straddle jump. The researcher
implemented the same modified TAGteach procedures described above during these teaching
sessions.
Presession Rules (Kaitlyn Only). Beginning on the sixth visit, the researcher provided
Kaitlyn with presession rules because she engaged in interfering behaviour, such as walking
away from the camera during a session, lying on the mat after she was asked to perform a tag
point, and not following the researcher’s instructions for three consecutive sessions. The
presession rules were (a) “Listen and stay close to the camera while [the researcher] is speaking,”
(b) “Watch the videos” during assessment and teaching sessions, and (c) “Stand when you are
not performing a gymnastics skill” during teaching sessions. If Kaitlyn engaged in interfering
behaviour, the researcher asked if she wanted to continue with the visit. If Kaitlyn stated that she
wanted to continue, the researcher reviewed the presession rules again. If Kaitlyn engaged in
interfering behaviours after the researcher reviewed the presession rules, the researcher
terminated the visit. The researcher terminated one session because Kaitlyn emitted interfering
behaviour after the researcher reviewed the presession rules. If Kaitlyn stated that she did not
want to continue, the researcher ended the visit; this never occurred.
Fluency Probes. The researcher conducted a series of three to five fluency probes during
baseline and after the participant met the acquisition criterion in the modified TAGteach phase.
At the start of a fluency probe, the researcher said,
I will ask you to attempt to complete as many correct [gymnastics skill] within [inserted
duration] seconds. You will not hear any feedback if you are doing it right or wrong. I
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just want you to try your best! Do you have any questions? Let me know when you are
ready, and I will tell you when to start.
Once the participant indicated they were ready, the researcher said, “Okay, show me,”
and started the timer. After the timer elapsed, the researcher told the participant to stop, stopped
the timer, and thanked them for trying their best.
Maintenance. We conducted one maintenance assessment session per week for 4 weeks
after the participant met the acquisition criterion for each gymnastics skill to assess maintenance
of treatment effects. For Anita, we conducted two weekly followed by two bi-weekly
maintenance assessment sessions for her first gymnastics skill (i.e., the tuck front roll) because
she was unavailable for weekly sessions after her second assessment session.
In addition, we conducted three to five fluency probes 4 weeks after participants met the
acquisition criterion for three of four participants because one participant (Jayden) was
unavailable to conduct these probes.
Social Validity
After the modified TAGteach phase was complete, we assessed social validity in two ways.
First, all participants completed the participant postintervention social validity questionnaire on
Qualtrics, which consisted of two sections. The first section contained seven open-ended
questions and the second section contained nine questions on a 5-point Likert scale from 1
(strongly disagree) to 5 (strongly agree). In the first section, we assessed (a) the participants’
preference for the modified TAGteach intervention package, (b) what participants liked and
disliked about the modified TAGteach intervention package, and (c) what participants liked and
disliked about learning through an online platform. In the second section, we adapted the
Treatment Evaluation Inventory Short Form (Kelley et al., 1989) to assess their acceptance,
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satisfaction, and perceived usefulness of our modified TAGteach intervention package and the
videoconferencing mode of delivery (Appendix J).
The second social validity assessment involved asking the certified gymnastics coach with 16
years of competitive-level coaching experience to rate four videos for each gymnastics skill for
each participant; one assessment session video and one fluency probe video from baseline and
one assessment session video and fluency probe video after the participant met the acquisition
criterion in the modified TAGteach intervention phase. The researcher sent the certified
gymnastics coach a rating scale and the participants’ videos in a random order via encrypted
email (see Appendix K); the certified gymnastics coach was blinded to the phase of the study
(i.e., the researcher did not inform the certified gymnastics coach if the video was taken before or
after the modified TAGteach phase). For each video, we asked the certified gymnastics coach to
rate the participants’ experience level with the gymnastics skill, the number of errors participants
made during the gymnastics skill, the participants’ safety when performing the gymnastics skill,
and the participant’s fluent performance of the gymnastics skill.
Results
Figure 1 depicts Jayden’s percentage of correct tag points during assessment sessions and
rate of correct tag points and errors during fluency probes for the straddle to tuck front roll (top
panel), straddle jump (middle panel), and handstand (bottom panel). During baseline assessment
sessions, we observed low to moderate percentages of correct tag points across all gymnastics
skills (M = 28.5%, range, 26%–40%). During modified TAGteach assessment sessions, we
observed an increase in the percentage of correct tag points across all gymnastics skills. For the
straddle to tuck front roll, Jayden required 13 teaching sessions before meeting the acquisition
criterion in 18 assessment sessions. For the straddle jump, Jayden required eight teaching
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sessions before meeting the acquisition criterion in 11 assessment sessions. Finally, for the
handstand, Jayden required seven teaching sessions before meeting the acquisition criterion in 11
assessment sessions. Further, these effects maintained at 100% during all four weekly
maintenance assessment sessions for all three gymnastics skills.
During baseline fluency probes, we observed a relatively low mean rate of correct tag
points for the straddle to tuck front roll (M = 89.3 per min, range, 76–96), straddle jump (M =
181.5 per min, range, 162–216), and handstand (M = 107 per min, range, 102–111) compared to
their frequency aims: 225 per min, 390 per min, and 285 per min, respectively. In addition,
Jayden emitted a high mean rate of errors for the straddle to tuck front roll (M = 184 per min,
range, 144–204), straddle jump (M = 493.5 per min, range, 462–540), and handstand (M = 226.3
per min, range, 207–241). During postintervention fluency probes, Jayden’s rate of correct tag
points increased for the straddle to tuck front roll (M = 167 per min, range, 159–174), straddle
jump (M = 278.4 per min, range, 252–300), and handstand (M = 273 per min, range, 261–279).
In addition, Jayden’s mean rate of errors decreased for the straddle to tuck front roll (M = 13 per
min, range, 6–21), straddle jump (M = 12 per min, range, 0–18), and handstand (M = 12 per min,
range, 6–24). Because Jayden was not available to continue with this study after she completed
the last assessment session, we did not collect maintenance data for Jayden’s fluency probes.
Figure 2 depicts Kaitlyn’s percentage of correct tag points during assessment sessions
and rate of correct tag points and errors during fluency probes for the straddle jump (top panel),
handstand (middle panel), and straddle to tuck front roll (bottom panel). During baseline
assessment sessions, we observed low to moderate percentages of correct tag points across all
gymnastics skills (M = 40.8%, range, 20%–47%). During modified TAGteach assessment
sessions, we observed an immediate increase in the percentage of correct tag points across all
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gymnastics skills. For the straddle jump, Kaitlyn required eight teaching sessions before meeting
the acquisition criterion in 13 assessment sessions. For the handstand, Kaitlyn required eight
teaching sessions before meeting the acquisition criterion in nine assessment sessions. Finally,
for the straddle to tuck front roll, Kaitlyn required eight sessions before meeting the acquisition
criterion in 10 assessment sessions. Further, these effects maintained at 100% during all four
weekly maintenance assessment sessions for the straddle to tuck front roll and the straddle jump,
and the treatment effects partially maintained for the handstand (M = 84%).
During baseline fluency probes, we observed a high mean rate of correct tag points for
the straddle jump (M = 388.8 per min, range, 168–492) compared to their frequency aims: 390
per min and a relatively low mean rate of correct tag points for the handstand (M = 148 per min,
range, 114–174) and the straddle to tuck front roll (M = 81 per min, range, 72–87) compared to
their frequency aims: 285 per min, and 225 per min, respectively. In addition, Kaitlyn emitted a
high mean rate of errors for the straddle jump (M = 852, range, 474–1056), handstand (M = 460
per min, range, 243–595), and straddle to tuck front roll (M = 140 per min, range, 108–183).
During postintervention fluency probes, Kaitlyn’s rate of correct tag points increased for the
straddle jump (M = 696 per min, range, 318–846), handstand (M = 259 per min, range, 249–
267), and straddle to tuck front roll (M = 197 per min, range, 192–204). In addition, Kaitlyn’s
mean rate of errors decreased for the handstand (M = 32 per min, range, 24–36) and the straddle
to tuck front roll (M = 28 per min, range, 21–33); however, she continued to emit a high rate of
errors for the straddle jump (M = 561 per min, range, 72–732). When we implemented the
procedural modification to teach Kaitlyn to perform three consecutive straddle jumps with the
additional reset tag point between each straddle jump, she only required one teaching session
before meeting the acquisition criterion in four assessment sessions. During subsequent fluency
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probes, Kaitlyn’s rate of correct tag points decreased slightly for the straddle jump (M = 354 per
min, range, 336–360) but remained near the frequency aim, and her errors substantially
decreased (M = 52 per min, range, 48–54). During maintenance fluency probes, Kaitlyn’s rate of
correct tag points maintained for the straddle jump (M = 372.6 per min, range, 356–390) and the
straddle to tuck front roll (M = 204 per min, range, 356–390) and partially maintained for the
handstand (M = 217 per min, range, 204–255). Kaitlyn’s rate of errors decreased for the straddle
jump (M = 18 per min, range, 0–36), partially maintained for the handstand (M = 65 per min,
range, 51–81), and fully maintained for the straddle to tuck front roll (M = 21 per min, range, 6–
33).
Figure 3 depicts Anita’s percentage of correct tag points during assessment sessions and
rate of correct tag points and errors during fluency probes for the tuck front roll (top panel),
handstand (middle panel), and straddle jump (bottom panel). During baseline assessment
sessions, we observed low to moderate percentages of correct tag points across all gymnastics
skills (M = 31.3%, range, 16%–46%). During modified TAGteach assessment sessions, we
observed a relatively immediate increase in the percentage of correct tag points across all
gymnastics skills. For the tuck front roll, Anita required 11 teaching sessions before meeting the
acquisition criterion in 12 assessment sessions. For the handstand, we observed an initial
increase in correct tag points; however, we subsequently observed a decreasing trend after 10
assessment sessions. Anita expressed a fear of falling in the handstand and she consistently erred
on one tag point (left foot touches right [while her feet were in the air]). When we modified the
handstand gymnastics skill to a teeter-totter progression skill after 15 assessment sessions, Anita
required four additional teaching sessions before meeting the acquisition criterion in seven
subsequent sessions. Therefore, Anita required a total of 20 teaching sessions before meeting the
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acquisition criterion in 22 assessment sessions. For the straddle jump, Anita required eight
teaching sessions before meeting the acquisition criterion in 11 assessment sessions. Further,
these effects maintained at 100% during all four maintenance assessment sessions for all three
gymnastics skills.
Because we modified the handstand gymnastics skill to a teeter-totter progression skill,
we only compared the effects of the modified TAGteach intervention package on the fluent
responding for the 16 tag points that were identical across the handstand and the teeter-totter
gymnastics skills during all fluency probes. That is, we did not include the three tag points that
were different in this analysis. For the handstand, we excluded: (a) left foot touches right foot in
the air (TA step 14), (b) lunge, lever, handstand in 3 s (TA step 15), and (c) handstand in 4 s (TA
step 19). For the teeter-totter, we excluded: (a) top foot over hands (TA step 14), (b) lunge, lever,
balance in 3 s (TA step 15), and (c) teeter-totter in 4 s (TA step 19).
During baseline fluency probes, we observed a relatively low mean rate of correct tag
points for the tuck front roll (M = 18 per min), handstand (M = 85 per min, range, 84–87), and
straddle jump (M = 186 per min, range, 180–192) compared to their frequency aims: 240 per
min, 285 per min, and 390 per min, respectively. In addition, Anita emitted a high mean rate of
errors for the tuck front roll (M = 78), handstand (M = 143 per min, range, 141–144), and
straddle jump (M = 126 per min, range, 12–132). During postintervention fluency probes,
Anita’s rate of correct tag points increased for the tuck front roll (M = 223 per min, range, 204–
234), handstand (M = 225 per min, range, 222–228), and straddle jump (M = 312 per min). In
addition, Anita’s mean rate of errors decreased for the tuck front roll (M = 17 per min, range, 6–
36), handstand (M = 15 per min, range, 12–18), and straddle jump (M = 0 per min). However,
during postintervention fluency probes, Anita did not reach the frequency aim for the straddle
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jump once. When we implemented the procedural modification to teach Anita to perform three
consecutive straddle jumps with the additional reset tag point between each straddle jump, she
only required three teaching sessions before meeting the acquisition criterion in six assessment
sessions. During subsequent fluency probes, Anita’s rate of correct tag points increased for the
straddle jump (M = 378 per min, range, 375–390) to meet the frequency aim once; however, her
errors slightly increased (M = 12 per min, range, 0–18). During maintenance fluency probes,
Anita’s rate of correct tag points maintained for the tuck front roll (M = 226 per min, range, 226–
234), handstand (M = 278 per min, range, 237–354), and straddle jump (M = 380 per min, range
372–390). In addition, Anita’s rate of errors fully maintained for the tuck front roll (M = 14 per
min, range, 6–18) and the straddle jump (M = 10, range, 0–18) and partially maintained for the
handstand (M = 6 per min, range, 2–9).
Figure 4 depicts Jaime’s percentage of correct tag points during assessment sessions and
rate of correct tag points and errors during fluency probes for the straddle jump (top panel), tuck
front roll (middle panel), and handstand (bottom panel). During baseline assessment sessions, we
observed low to moderate percentages of correct tag points across all gymnastics skills (M =
30.9%, range, 21%–47%). During modified TAGteach assessment sessions, we observed an
immediate increase in the percentage of correct tag points across all gymnastics skills. For the
straddle jump, Jaime required five teaching sessions before meeting the acquisition criterion in
seven assessment sessions. For the tuck front roll, Jaime required four teaching sessions before
meeting the acquisition criterion in six assessment sessions. For the handstand, Jaime required
four teaching sessions before meeting the acquisition criterion in six assessment sessions.
Further, these effects maintained at 100% during all four weekly maintenance sessions for the
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straddle jump and the handstand and they partially maintained for the tuck front roll then
increased to 100% by the third week (M = 93.8%, range, 75%–100%).
During baseline fluency probes, we observed a relatively low mean rate of correct tag
points for the straddle jump (M = 139.5 per min, range, 90–174), tuck front roll (M = 65 per min,
range, 57–72), and handstand (M = 105 per min, range, 99–108) compared to their frequency
aims: 390 per min, 240 per min, and 285 per min, respectively. In addition, Jaime emitted a high
mean rate of errors for the straddle jump (M = 204, range, 144–246), tuck front roll (M = 127 per
min, range, 120–135), and handstand (M = 123 per min, range, 120–129). During
postintervention fluency probes, Jaime’s rate of correct tag points increased for the straddle jump
(M = 200 per min, range, 186–210), tuck front roll (M = 238 per min, range, 234–240), and
handstand (M = 277 per min, range, 269–285). In addition, Jaime’s mean rate of errors decreased
for the straddle jump (M = 32 per min, range, 18–30), tuck front roll (M = 2 per min, range, 0–6),
and handstand (M = 5 per min, range, 0–9). When we implemented the procedural modification
to teach Jaime to perform three consecutive straddle jumps with the additional reset tag point
between each straddle jump, she only required three teaching sessions before meeting the
acquisition criterion in six assessment sessions. During subsequent fluency probes, Jaime’s rate
of correct tag points increased for the straddle jump (M = 372 per min, range, 354–390) and her
errors decreased (M = 18 per min, range, 0–36) to meet the frequency aim once. During
maintenance fluency probes, Jaime’s rate of correct tag points maintained for the handstand (M =
316 per min, range, 309–327) and partially maintained for the straddle jump (M = 354 per min)
and the tuck front roll (M = 180 per min). In addition, Jaime’s rate of errors partially maintained
for the straddle jump (M = 36 per min), tuck front roll (M = 12 per min), and handstand (M = 26
per min, range, 15–30).
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Social Validity
Tables 7 and 8 depict the results of the participant social validity questionnaire. The
social validity questionnaire consisted of two sections: seven open-ended questions and nine
Likert-scale questions ranging from 1 (strongly disagree) to 5 (strongly agree). In Section 1
(Table 7), when asked to compare learning with the tagger to a typical gymnastics class, all four
participants found learned with the tagger easier and more fun “because it was easier to know if
[they] did it properly or not,” and they would recommend this procedure to a friend. Anita also
stated that she liked the one-on-one format. Participants generally stated they would not change
anything about learning with the tagger; however, Kaitlyn would have rather completed the study
in person and Anita and Jaime would have preferred fewer Internet connectivity issues during
sessions.
In Section 2 (Table 8), all participants agreed that the tagger was a good way to learn,
strongly agreed that they liked using the tagger and would use it again to learn new gymnastics
skills, and Jayden, Anita, and Jaime strongly agreed their gymnastics skills were better after
using the tagger. Kaitlyn strongly disagreed that her gymnastics skills improved after using the
tagger, despite her performance improving substantially for all three gymnastics skills in the
modified TAGteach phase (M = 60.04% improvement, range, 57.74%–61.72%). It is possible
that Kaitlyn rated this item poorly because she stated that the gymnastics skills we selected were
too easy for her; therefore, she may not have felt that she had much room for improvement. All
participants strongly disagreed that they did not have fun using the tagger, agreed that they
would recall the gymnastics skills in the future, and Jayden, Anita, and Jaime strongly agreed
that they were more confident in their gymnastics skills postintervention. Kaitlyn strongly
disagreed that she was more confident in her gymnastics skills postintervention because she
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reported that she was already confident in her gymnastics skills preintervention. Kaitlyn and
Anita agreed they liked learning gymnastics in their home, while Jayden and Jaime were
impartial to learning in their home. Jayden, Kaitlyn, and Jaime strongly agreed that they
preferred to learn with the tagger in person. Anita was impartial with respect to learning with the
tagger in person.
Figure 5 depicts the results of the certified gymnastics coach’s mean ratings collapsed
across participants’ performance during baseline and postintervention assessment sessions and
fluency probes for all social validity measures. The certified gymnastics coach rated the
participant’s (a) level of experience while performing the gymnastics skill 1.83 and 1.22 higher
postintervention relative to baseline during assessment sessions and fluency probes, respectively,
(b) number of mistakes while performing the gymnastics skill 1.42 and 1.22 points higher
postintervention relative to baseline during assessment sessions and fluency probes, respectively,
(c) fluent performance while performing the gymnastics skill 1.42 and 1.10 points higher
relative to baseline during assessment sessions and fluency probes, respectively and (d) safety
while performing the gymnastics skill 1.67 and 1.17 points higher relative to baseline during
assessment sessions and fluency probes, respectively. Across all measures, the certified
gymnastics coach rated gymnastics skills performed after participants received the modified
TAGteach intervention 1.59 points higher than in baseline assessment sessions. Similarly, on
average, the certified gymnastics coach rated gymnastics skills performed in fluency probes after
participants received the modified TAGteach intervention package 1.16 points higher than those
performed in baseline fluency probes. Taken together, these ratings suggest that the modified
TAGteach intervention package produced enough change in participants’ performance to be
detected by an outside certified gymnastics coach across these four social validity measures.

42
Discussion
This study was the first to evaluate the effects of a modified TAGteach intervention
package that targeted both the accurate and fluent performance of three beginner-level
gymnastics skills via synchronous videoconferencing with children. With respect to accuracy, we
found that our procedures were effective to teach three gymnastics skills to all participants,
except for Anita for whom we modified the handstand to a teeter-totter progression gymnastics
skill due to (a) her self-reported fear of falling during the handstand and (b) her failure to acquire
the handstand gymnastics skill within 15 sessions, and (c) our inability to use additional
equipment (e.g., landing mats, incline mat, blocks) and use hands-on spotting to provide Anita
with extra support to help her to elevate her legs during the handstand. We also observed a
relatively immediate increase in correct responding (within 1-2 assessment sessions) with all four
participants, suggesting that our modified TAGteach intervention package was also efficient.
Further, treatment gains maintained for up to 6 weeks across all three gymnastics skills for all
participants, except for (a) Jaime, whose second maintenance assessment session for the straddle
jump decreased from 100% (in the first maintenance assessment session) to 75% before
returning to 100% for the remaining two maintenance assessment sessions and (b) Kaitlyn,
whose percentage of correct tag points partially maintained (M = 84%) during all four
maintenance assessment sessions.
With respect to fluency, we found that all four participants met or neared the frequency
aim. However, three (Anita, Kaitlyn, and Jaime) of four participants required a procedural
modification that included an additional reset tag point to help these participants successfully
perform consecutive straddle jumps more fluently. In addition, we found that the treatment gains
maintained for a minimum of 4 weeks after the modified TAGteach phase for the majority of the
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gymnastics skills for Anita, Kaitlyn, and Jaime; Jayden was not available to complete
maintenance fluency probes up to 4 weeks after the modified TAGteach phase ended due to a
scheduling conflict. Finally, participants rated the modified TAGteach procedure overall
positively across (a) acceptance and satisfaction with the modified TAGteach procedure and (b)
improvement in their gymnastics skills; however, they would have preferred to complete this
study in person. In addition, the certified gymnastics coach rated the participants’ gymnastics
skills in assessment sessions and fluency probes higher postintervention relative to baseline
across four measures: experience level, mistakes made, fluency, and participant’s safety while
performing the gymnastics skill.
We extended the existing literature in three key ways. First, we accounted for our
participants’ safety when performing these gymnastics skills in their homes – and without the
researcher physically present. First, we consulted with two local certified gymnastics coaches to
select gymnastics skills appropriate to teach remotely with minimal equipment. Next, we
modified the TAs for the staddle jump and the handstand in two ways to promote safety. That is,
we modified the order in which we sequenced the TA steps for the straddle jump and the
handstand to ensure participants learned how to land safely after learning how to lift both feet
from the ground (i.e., “take off”). In addition, we removed one TA step from the straddle jump
and the handstand TAs. For the straddle jump, we removed the requirement for a 180° leg
separation during the jump. For the handstand, we removed the requirement for the participant to
bring their legs together into a vertical (90° angle) position in the air. We removed these TA
steps to reduce the likelihood of injury because we had minimal equipment, and the researcher
was not physically present to provide hands-on spotting (i.e., physical guidance) to the
participant. In addition, we ensured that the participants had a gymnastics mat and a safe
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environment to perform the gymnastics skills. As a result of these safety precautions, we only
observed three minor injuries across participants. Specifically, Jaime pulled a muscle in her neck
when she placed one of her hands slightly further in front of the other while practicing the "tuck
position throughout the roll" tag point while performing the tuck front roll. Jayden rolled over
her right ankle when she performed the “arms to side” tag point during the landing skill set for
the straddle jump. Finally, Kaitlyn rolled onto her back when she kicked her legs up too quickly
and passed the vertical position (90° angle) during the handstand. In each situation, the
researcher immediately notified the participant’s parent and asked the parent to assess their
child’s well-being. If the parent and the participant deemed the injury minor and agreed that the
participant could continue, the researcher resumed the teaching session. It is worth noting that
the proportion of injuries our participants sustained during this study was lower than those
reported in the literature. Specifically, Coates et al. (2010) reported that children who attend
recreational gymnastics class in person are likely to experience at least one mild to moderate
painful experience (i.e., injury) for every 6 hr of gymnastics class. In this study, we found that,
on average, our participants experienced one mild injury for every 8.2 hr of gymnastics class.
Taken together, not only were our participants’ injuries considered minor, but we also observed a
smaller proportion of injuries than those reported by Coates et al. for gymnasts attending class in
person – when a coach is physically present to provide hands-on spotting and use additional
equipment (e.g., landing mat, incline mat, block) to provide extra support to gymnasts. These
findings seem to support the effectiveness of our numerous safety measures. Despite this, the
mere fact that three of our participants sustained a minor injury suggests that there is room for
improvement with respect to the refinement of our safety measures. Therefore, future researchers
may consider enhancing our safety measures (e.g., provide gymnasts with a landing mat, incline
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mat, block), developing additional safety measures (e.g., teaching progression skills prior to
teaching more complex gymnastics skills to ensure the participant learns the proper technique),
and incorporating strengthening exercises (e.g., heel lifts, core exercises, lunges, hollow body
holds) to prevent further injuries.
Second, previous researchers suggested training future participants to fluency when
teaching sports skills via TAGteach (Elmore et al., 2018; Ennett et al., 2020) and including a
fluency measure within the acquisition criterion (Ennett et al., 2020). To accomplish this, we
included a fluency tag point as the last tag point within each skill set to ensure participants could
accurately perform all tag points within the skill set within a predetermined amount of time. We
also built each fluency tag point upon the previous tag points in the TA such that, by the last
fluency tag point in each TA, participants could perform all tag points within the entire TA
accurately and within a predetermined amount of time. It is worth noting that we included the
latter fluency building strategy in our procedures to address a limitation in Fogel et al. (2010).
Specifically, the authors evaluated the effects of TAGteach on the performance of a golf swing
with one adult and found that, while TAGteach was largely effective, their procedures failed to
improve the fluent performance of the participant’s golf swing. The authors hypothesized that
they were unable to improve the fluent performance of the participant’s golf swing because they
taught each skill set in isolation, rather than building each skill set upon the previous skill sets in
their golf swing TA. In addition, we incorporated 3–5 fluency probes to address previous
researchers’ suggestions to include (a) a fluency measure (Elmore et al., 2018; Ennett et al.,
2020) and (b) a fluency assessment (Elmore et al., 2018). To accomplish this, we measured the
rate of correct and incorrect tag points before and after the modified TAGteach phase within our
fluency probes. Further, if a participant did not increase their rate of correct tag points and
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decrease their rate of errors, we conducted additional teaching sessions to explicitly teach
participants to perform the gymnastics skill fluently. In fact, three participants (Kaitlyn, Anita,
and Jaime) did not improve their rate of correct tag points or decrease their rate of errors for the
straddle jump; therefore, we consulted with the certified gymnastics coaches who suggested we
conduct additional teaching sessions in which we modified the straddle jump TA by including
the reset skill set to teach them to perform three consecutive straddle jumps fluently. This
modification resulted in two participants (Anita and Jaime) meeting the frequency aim and one
participant (Kaitlyn) nearing the frequency aim. Taken together, our participants (a) successfully
performed all fluency tag points by the end of the modified TAGteach phase as determined by
assessment sessions, (b) increased their rate of correct tag points in the postintervention fluency
probes, and (c) decreased their rate of errors in the postintervention fluency probes for all three
gymnastics skills, suggesting that our fluency building strategies were effective to improve the
accurate and fluent performance of these dynamic gymnastics skills using our modified
TAGteach procedure.
Third, we established timing lengths and frequency aims for these gymnastics skills;
these had previously not been established in the literature or within the gymnastics community.
To accomplish this, we first consulted with certified gymnastics coaches to determine an
appropriate timing length for the fluency probe for each gymnastics skill. Next, to develop the
frequency aims, we calculated the number of times an experienced adult gymnast correctly
performed each gymnastics skill within the predetermined timing length and then average the
total number of five separate timings. Our findings lend support for the utility of our frequency
aims. That is, during postintervention fluency probes, all participants’ rate of correct tag points
increased, and their rate of errors decreased relative to baseline fluency probes across all
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gymnastics skills; however, (a) not all participants met the frequency aim at least once for all
gymnastics skills and (b) no participant met the frequency aim during each fluency probe for any
gymnastics skill. Specifically, Jaime reached the frequency aim at least once across all
gymnastics skills, Anita reached the frequency at least once for the straddle jump and neared the
frequency aim for the tuck front roll and the teeter-totter. In comparison, Jayden and Kaitlyn
only neared the frequency aim for the straddle to tuck front roll, straddle jump, and handstand.
Therefore, it is possible that our frequency aims were too high for our participants, who were
between 6 and 11 years old. Due to the COVID-19 pandemic, we used an adult gymnast with 5
years of competitive gymnastics experience to establish our frequency aims. Although it is
common to use a skilful individual to set frequency aims in precision teaching (Koorland et al.,
1990), adults tend to have greater muscle strength relative to children (Dotan et al., 2012);
therefore, it is possible that our adult competitive gymnast was physically stronger than our child
participants and could, therefore, perform a greater number of gymnastics skills correctly within
the timing length than our child participants were physically capable of performing. Future
researchers may consider using a skillful gymnast within the same age group of their participants
to set frequency aims for gymnastics skills.
Our findings should be interpreted within the context of four additional limitations. First,
one participant (Anita) was unable to meet the acquisition criterion for the handstand.
Specifically, Anita repeatedly erred on the "left foot touches right" tag point while both legs were
in the air for 15 teaching sessions. Anecdotally, Anita expressed a fear of falling while
performing the handstand; therefore, we consulted with the certified gymnastics coaches who
suggested that we replace the handstand with a simpler, progression skill of the handstand (i.e.,
the teeter-totter). Immediately after we began teaching Anita the teeter-totter, we observed an
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increase in correct tag points, and Anita expressed that she was more comfortable with this
progression skill. It is possible that Anita might have learned the handstand had our sessions
been in person where the researcher could have used hands-on spotting and additional equipment
to help her elevate her legs during the handstand; however, this remains an empirical question.
Therefore, future researchers who are teaching this gymnastics skill remotely, might consider
providing the participant additional equipment and teaching the teeter-totter progression skill
first before teaching the handstand skill.
Second, because our fluency tag points deviated from the TAGteach WOOF procedure
by including two criteria (i.e., accuracy and speed) as opposed to one criterion (i.e., accuracy), it
is possible that, when participants erred on a fluency tag point, they may have been uncertain as
to which aspect of the fluency tag point they erred – the accuracy or the speed criteria. In fact,
some participants asked the researcher if they did not receive the tag because of an accuracy or a
speed error. When we analyzed the type of errors participants emitted during the fluency probes,
we found that three (Jayden, Kaitlyn, and Anita) of four participants emitted more accuracy
errors (M = 82%, range, 76%–92%) relative to speed errors (M = 18%, range, 8%–24%), while
one participant (Jaime) performed more speed errors (95%) relative to accuracy errors (5%).
Therefore, future researchers might consider including a combined accuracy tag point within
each skill set immediately before the fluency tag point. For example, in the straddle jump
preparation skill set, we included three standard tag points (i.e., legs together, arms in front, and
bend legs) followed by one fluency tag point (i.e., preparation in 1 s). To include a combined
accuracy tag point, future researchers may consider first teaching the three standard tag points
(i.e., legs together, arms in front, and bend legs), then the combined accuracy tag point (i.e.,
preparation), followed by the fluency tag point (i.e., preparation in 1 s). Including a combined
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accuracy tag point before the fluency tag point might first reinforce the combination of the
standard tag points before the fluency tag point reinforces the speed and accuracy components.
This may reduce the likelihood of accuracy errors during fluency tag points because participants
will first practice combining all standard tag points before they are required to do so within a
predetermined amount of time.
Third, although we included (a) fluency building strategies, (b) a fluency measure within
the acquisition criterion and (c) an assessment of fluent performance in our procedures, we only
observed a moderate increase in the blind observer ratings from baseline to postintervention.
These findings are similar to those obtained by previous researchers (Ennett et al., 2020; Quinn
et al., 2015; Vorbeck & Bordelin, 2020). Even though each participant’s performance increased
on average from 32.85% (range, 28.5%–40.75%) in baseline to 100% postintervention, the social
validity ratings increased from 2 to 3.5 during assessment sessions and from 2.3 to 3.4 during
fluency probes on a 5-point rating scale. This finding may be explained by the fact that the
certified gymnastics coach included additional criteria when rating the participant’s level of
experience while performing the gymnastics skills (e.g., participant’s focus while performing the
gymnastics skill), number of mistakes the participant made while performing the gymnastics
skills (e.g., additional TA steps that were not included in the TA that we developed), and
participant’s fluent performance of the gymnastics skill (e.g., included the duration the
participant held certain tag points within the transition and landing skill sets). Future researchers
may consider including these additional criteria in the development of the TAs and during
teaching sessions. For instance, researchers might include in the TA the specific duration a
participant should hold the landing skill set (e.g., hold landing skill set for 2 s) or program for
distractions during a teaching session (e.g., sound of other gymnasts speaking in the
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background). Future researchers might also consider asking their experts to rate these measures
when conducting their procedures in person (i.e., experience, no mistakes, fluency, and safety).
Fourth, although outside of the scope of our study, we did not assess for generalization
across skills, settings, or people. To date, only one TAGteach study (i.e., Fogel et al., 2010)
assessed for generalization. The researchers used TAGteach to teach one participant to perform a
golf swing with a “5 iron” golf club before assessing the extent to which the treatment effects
generalized to the “driver” golf club. The treatment effects successfully generalized to the driver
golf club, suggesting that TAGteach can promote generalization across stimuli. What remains
unknown is whether TAGteach can promote generalization across settings and people.
Therefore, future researchers should assess the extent to which these treatment effects generalize
to novel settings and people (i.e., coaches). Further, future researchers may also consider training
a gymnastics skill on the gymnast’s dominant side and assessing whether treatment gains
generalize to their non-dominant side. For example, future researchers can teach a participant to
perform the chasse split leap using the participants dominate leg, then assess the extent to which
treatment effects generalize to the chasse spit leap with the participant’s non-dominate leg.
Overall, these findings suggest that our modified TAGteach intervention package can
improve children’s accurate and fluent performance of gymnastics skills when taught via
synchronous videoconferencing. For all four participants, we observed a substantial
improvement in the accuracy and fluency with which they performed all gymnastics skills, and
these effects largely maintained for a minimum of 4 weeks. We made two contributions to the
TAGteach literature; namely, we (a) incorporated several safety measures to ensure our
participants’ safety and only observed three minor injuries throughout this study and (b)
addressed the recommendations of previous researchers by modifying the TAGteach intervention
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package to include fluency building strategies, a fluency requirement within the acquisition
criterion, and an assessment of fluent performance. While these modifications produced
improvements for all four of our gymnasts, this was the first study to evaluate the effects of these
modifications to the standard TAGteach intervention package; therefore, future researchers
should continue to evaluate the effects of these modifications to teach their athletes to perform
gymnastics (and other sports) skills fluently and safely.
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Table 1
Handstand Task Analysis
Handstand Task Analysis
Skill Set

Preparation:
Lunge

Transition:
Lever

Transition:
Handstand

1
2
3
4
5
6
7
8
9
10
11
12
13
14

Landing

15
16
17
18
19

TA Step
Legs together with a straight body
Reach both arms above head
Step forward with a right toe
Put weight on right leg and bend right knee
Lean body over right leg
Combine the previous 5 tag points in 1 s
Lift straight left leg behind
Straighten right leg (balance)
Combine the previous 8 tag points in 2 s
Hands on the floor with straight arms
Jump or hop off right foot
Land on right foot
In the air, both legs are straight
In the air, left foot touches right (heels come
together)
Combine the previous 14 tag points in 3 s
Back leg (left) should be straight behind
Right knee is bent
Reach both arms above head
Combine the previous 18 tag points in 4 s

Tag Point
Legs together
Arms up by ears
Step with right toe
Bend right knee
Lean over right leg
Lunge in 1 s
Lift straight left leg
Straight right leg
Lunge, lever in 2 s
Straight arms on mat
Jump off right foot
Land on right foot
Straight legs in air
Left foot touches right
Lunge, lever, handstand 3 s
Straight left leg behind
Bend right knee
Arms up by ears
Handstand in 4 s
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Table 2
Straddle Jump Task Analysis
Straddle Jump Task Analysis
Skill Set

TA Step

1 Stand with legs together
2 Arms straight in front of body at shoulder
height
Preparation
3 Bend knees as the arms come down
4 Combine the previous 3 tag points in 1 s
5 Jump off both feet
6 Both arms to side at shoulder height
7 Land with feet together
Transition:
Straddle
8 Separate legs side evenly
9 Straight legs in the air during jump
10 Combine the previous 9 tag points in 2 s
11 Arms swing to side at shoulder height
Landing
12 Lift heels to be on toes
13 Combine the previous 12 tag points in 2 s

Tag Point
Legs together
Arms in front
Bend legs
Preparation in 1 s
Jump off feet
Both arms to side
Land with feet together
Even legs to the side
Straight legs
Preparation, straddle in 2 s
Arms to side
On toes
Straddle jump in 2 s
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Table 3
Straddle Front Roll Task Analysis

Skill Set
Preparation
Transition:
Squat

Transition:
Roll

1
2
3
4
5
6
7
8
9
10
11

Landing

12
13
14
15

Straddle Front Roll Task Analysis
TA Step
Tag Point
Legs together with a straight body
Legs apart
Reach both arms above head
Arms up
Combine the previous 2 tag points in 1 s
Preparation in 1 s
Both hands flat on the floor slightly in
Hands on floor
front of legs
Legs are straight
Straight legs
Combine the previous 5 tag points in 2 s
Preparation, squat in 2 s
Chin touches chest to tuck head
Chin to the chest
Push off feet into the roll
Push off feet
Hands on knees, bring heels to bottom,
Tuck position
knees close to chest (i.e., tuck position)
throughout the roll
Combine the previous 9 tag points in 3 s
Preparation, squat, roll 3 s
Both hands reach forward (i.e., not using
Reach both arms in front
hands to stand up)
End on two feet, standing up
Stand up
During stand up, feet and knees together
Knees together
Reach both arms above head
Arms up
Combine the previous 14 tag points
Straddle front roll 4 s
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Table 4
Tuck Front Roll Task Analysis

Skill Set
Preparation
Transition:
Squat

Transition:
Roll

1
2
3
4
5
6
7
8
9
10
11
12

Landing

13
14
15
16

Tuck Front Roll
TA Step
Legs together with a straight body
Reach both arms above head
Combine the previous 2 tag points
Bend both legs to go into a squat position
Both hands flat on the floor slightly in front of
legs
Combine the previous 5 tag points
Chin touches chest to tuck head in
On feet, both hips lift to the ceiling
Push off feet into the roll
Hands on knees, bring heels to bottom, knees
close to chest (i.e., tuck position) throughout the
roll
Combine the previous 10 tag points
Both hands reach forward (i.e., not using hands
to stand up)
End on two feet, standing up
During stand up, feet and knees together
Reach both arms above head
Combine the previous 15 tag points

Tag Point
Legs together
Arms up
Preparation in 1 s
Bend knees
Hands on floor
Preparation, squat in 2 s
Chin to the chest
Lift hips to ceiling
Push off feet
Tuck position
Preparation, squat, roll 3 s
Reach both arms in front
Stand up
Knees together
Arms up
Tuck front roll 4 s
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Table 5
Teeter-Totter Task Analysis
Teeter-Totter Task Analysis
Skill Set

Preparation:
Lunge

Transition:
Lever

Transition:
Balance

Landing

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

TA Step
Legs together with a straight body
Reach both arms above head
Step forward with a right toe
Put weight on right leg and bend right knee
Lean body over right leg
Combine the previous 5 tag points in 1 s
Lift straight left leg behind
Straighten right leg (balance)
Combine the previous 8 tag points in 2 s
Hands on the floor with straight arms
Jump or hop off right foot
Land on right foot
In the air, both legs are straight
In the air, left leg is separate in the air
Combine the previous 14 tag points in 3 s
Back leg (left) should be straight behind you
Right knee is bent
Reach both arms above head
Combine the previous 18 tag points in 4 s

Tag Point
Legs together
Arms up by ears
Step with right toe
Bend right knee
Lean over right leg
Lunge in 1 s
Lift straight left leg
Straight right leg
Lunge, lever in 2 s
Straight arms on mat
Jump off right foot
Land on right foot
Straight legs in air
Top foot over hands
Lunge, lever, balance 3 s
Straight left leg behind
Bend right knee
Arms up by ears
Teeter-Totter in 4 s
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Table 6
Three Consecutive Straddle Jumps Task Analysis
3 Consecutive Straddle Jumps Task Analysis
Skill Set

TA Step

1 Stand with legs together
2 Arms straight in front of body at shoulder
height
Preparation
3 Bend knees as the arms come down
4 Combine the previous 3 tag points in 1 s
5 Jump off both feet
6 Both arms to side at shoulder height
7 Land with feet together
Transition:
Straddle
8 Separate legs side evenly
9 Straight legs in the air during jump
10 Combine the previous 9 tag points in 2 s
11 Arms swing to side at shoulder height
Landing
12 Lift heels to be on toes
13 Combine the previous 12 tag points in 2 s
14 Stand with legs together
Reset
15 Both arms are by the side at the legs
16 Combine the previous 15 tag points in 2 s
Note. The participant was required to repeat this TA three times.

Tag Point
Legs together
Arms in front
Bend legs
Preparation in 1 s
Jump off feet
Both arms to side
Land with feet together
Even legs to the side
Straight legs
Preparation, straddle in 2 s
Arms to side
On toes
Straddle jump in 2 s
Straight legs
Arms by side
Straddle jump, reset in 2 s
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Table 7
Social Validity Participant Outcomes (Open-Ended Questions)

Note. The rating scale ranged from 1 (strongly disagree) to 5 (strongly agree).
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Table 8
Social Validity Participant Outcomes (Closed-Ended Questions)

Note. The rating scale ranged from 1 (strongly disagree) to 5 (strongly agree).
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Figure 1
Jayden’s Results Across Assessment Sessions and Fluency Probes
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Figure 2
Kaitlyn’s Results Across Assessment Sessions and Fluency Probes
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Figure 3
Anita’s Results Across Assessment Sessions and Fluency Probes
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Figure 4
Jaime’s Results Across Assessment Sessions and Fluency Probes
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Figure 5
Certified Competitive-Level Gymnastics Coach’s Mean Ratings Across Measures
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Recruitment Flyer
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Appendix B
Physical Activity Readiness Questionnaire for Everyone
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Appendix C
Research Consent for Parent/Guardian/Caregiver
Project Title: Assessing the Effectiveness of the TAGteach® Intervention Package to Teach
Fluid Performances of Gymnastics Skills to Children via Telehealth
Principal Investigators (PI):
Dr. Kimberley Zonneveld, BCBA-D, Associate Professor, Department of Applied Disability
Studies; Ph: (905) 688-5550 x6708; Email: kzonneveld@brocku.ca
Principal Student Investigator:
Nicole Bajcar, M.A. Student, Department of Applied Disability Studies;
Email: nb18yt@brocku.ca
INVITATION
Your child is invited to participate in a research project that is evaluating the effect of
TAGteach® as a training method to help gymnasts improve their form for various recreational
gymnastics skills. TAGteach® is a behaviour-treatment package, which provides an immediate
sound (i.e., click) following correct performance of a skill. This technique has been shown to be
effective for improving the physical performance in other sports, such as dance, golf, and yoga.
The current study will assess whether TAGteach® is helpful in improving a child’s ability to
perform various gymnastics skills in a telehealth format.
WHAT’S INVOVLED
This study requires no face-to-face contact with any member of the research team. Your child
will be able to participate in this study virtually over a videoconferencing platform called
Microsoft TeamsTM using your personal device from your home. We will provide you with a link
to a secure meeting and we will conduct all sessions by video. We ask that you would be
available to set up your child and to be in the home. A laptop/phone/tablet with a functioning
camera and microphone and a reliable internet connection are required for this project. Each visit
will be approximately 1 to 2 hours in duration. Sessions will take place 1 to 5 days a week for 13 months which also includes follow up depending on your child and the researcher’s
availability.
If you consent to your child being video recorded, we would like to ask a certified gymnastics
coach to view these video clips. The gymnastics coach will be required to sign a confidentiality
agreement so that your child’s participation in the study remains confidential. They will then be
asked to rate these videos with respect to your child’s fluidity, safety when performing the skill,
and if any mistakes were made. This will help us determine if your child is performing the skill
correctly, safety, and with fluidity. Your child’s name, pseudonym, or specific location of
residence of your child will not be made available in the video.
Next, we will conduct a questionnaire and an assessment to determine if your child is appropriate
for this study. First we will begin by asking you to go through a brief questionnaire to determine
if your child can physically participate in a safe manner in the study. This study will be
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conducted online, for your ease and convenience. Then, we will meet with you and your child
through the videoconferencing link, and we will ask your child to perform the different skills to
determine whether they can already perform them, complete a sound check to ensure you can
hear the clicker over Microsoft TeamsTM, and confirm you have a stable internet connection to
limit potential technical difficulties.
To get a better idea of your child’s current level of gymnastics skills during the baseline phase,
the researcher will ask your child to perform three different gymnastics skills. This is merely an
information gathering process, and no treatment will be in place yet. We will conduct a series of
baseline sessions until we observe stable level of performance on each skill.
Before any sessions begin, there will be a discussion as to which recreational floor gymnastics
skills your child would like to learn and improve upon. Following this, your child will be trained
by the student principal investigator, Nicole Bajcar, on how to perform the three gymnastics
skills correctly using the TAGteach® procedure. Nicole is trained to implement TAGteach® and
has National Coaching Certification Program Level 2 in Women’s Artistic Gymnastics. She has
8 years of experience as an artistic gymnastics coach. Throughout baseline and training, we will
take data on your child’s performance of the three gymnastics skills and other research assistants
may be present to help take data.
During sessions, your child will be asked to show these skills to the researcher. They will hear a
“click” sound after specific points in the pose that correspond with correct form (e.g., step right
foot forward, jump off both legs). When they don't hear a click, it will mean that they will have
to practice performing the skill correctly three times before moving on to learning the next skill.
Then we will conduct a series of one to five fluency probes. This is to help us determine if the
teaching procedure helps improves your child’s fluency in their performance. The sessions will
end once your child has completed all the target steps outline for the gymnastics skills.
At the end of the study, we will email you a brief survey asking your child to answer some
questions about what they liked and didn’t like about using this teaching strategy, which will
take you and your child about 5-10 minutes to complete. In addition, follow-up sessions will be
conducted once per week for up to four weeks, depending on your child’s availability.
POTENTIAL BENEFITS AND RISKS
As a participant, your child may feel some level of physical stress in trying to perform new
gymnastics skills that they have not done before. They may feel some level of negative emotion,
such as embarrassment, worry, or stress if they do not learn the skill as quickly as they hoped.
These potential physical and psychological stressors would be no different than if they attend a
regular gymnastics class in a gymnastics facility. However, in order to mitigate these potential
risks, the researchers will work with your child to break complex skills down into smaller steps
in an individualized way, using their own wording when deciding on tag points (phrases used to
help them remember what to do), and focus on what they are doing correctly instead of what they
are doing wrong. Further, they may feel obligated to participate in this research if your
gymnastics gym is advertising the study or their gymnastics coach is interested in them
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participating. Participation in this study is voluntary and we would be happy to discuss with you
and your child any potential feelings of obligation.
It is expected that TAGteach may improve your child’s performance in the selected gymnastics
skills, which may decrease the likelihood of injuries in the future. Improved performance may
also build their confidence in continuing to learn gymnastics, which may lead to increased health
benefits.
CONFIDENTIALITY
The researchers will not discuss your child’s participation with anyone other than the principal
investigators and research assistants. The certified gymnastics coach who will be viewing the
video footage of sessions will be asked to sign a confidentiality agreement as well. Therefore,
your child’s data, video recordings of your child, and any information you provide us are
considered confidential. The name, pseudonym, or specific location of residence will not be
made available in the video to protect the individual’s confidentiality. If other individuals appear
in the video, we will cover their faces if we use the video of your child’s sessions for teaching
purposes or during conference presentations, should you consent to us (a) recording your child’s
sessions and (b) using videos of your child’s sessions for teaching purposes or for conference
presentations.
We will refrain from using identifying information in e-mail correspondence, during
presentations, or in publication of these results. Once your child’s data collection is complete,
your child’s name will be changed into pseudonyms. A master list with the real names and
corresponding pseudonyms will be stored on a password-protected computer on Brock’s secure
storage, OneDrive.
Paper data collected during this study will be stored in a locked cabinet behind a locked door.
Electronic data will be stored on the Brock University’s secure cloud storage, OneDrive. All
videos will be stored on Microsoft TeamsTM’ssecure network, which complies with federal
safeguards to the personal information of individuals. You can view Microsoft TeamsTM privacy
policy at https://www.microsoft.com/en-ca/microsoft-teams/security. We will conduct all
sessions via Microsoft TeamsTM which is a secure video conferencing platform that is approved
by federal laws for its standards to protect sensitive information. If you provide consent to record
the sessions conducted via Microsoft Teams®, recordings will initially save to Microsoft
TeamsTM. Sessions are only videotaped to allow researchers the opportunity to re-watch the
session for anything missed during the actual session. A member of the research team will then
download the videos from Microsoft TeamsTM and upload them to Brock University’s secure
cloud storage, OneDrive; the videos will subsequently be permanently deleted from Microsoft
TeamsTM.
All data will be kept for 2 years based on the Social Sciences and Humanities Research Council,
after which all data will be completely shredded and destroyed, and all electronic data will be
completely deleted from the secure network. If you provide consent for video recordings, all
video recordings will be stripped of all personal identifiers and will be kept indefinitely for the
purpose of teaching and/or dissemination at conferences. Only the principal investigator and the
students under her supervision will have access to these data.
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VOLUNTARY PARTICIPATION
Participation in this study is voluntary. You may decline to answer any questions or decline to
have your child participate in any component of the study. Further, you may decide to withdraw
your child from this study at any time, up to and including the last study session, and may do so
without any reprisal from Brock University. If you choose to withdraw from the study, you will
have the opportunity to decide what happens with your child’s data. You may ask for it to be
completely destroyed, for it to be used in the study, or for it to be returned to you. If you choose
to have the data returned to you, Nicole Bajcar will be available to meet with you (over a phone
call or video call, to respect social distancing protocols) should you have any questions.
We will also obtain verbal assent from your child to participate in this study. At the beginning of
each visit, we will explain what the procedures are for that day and ask if they would like to
participate. If they do not, the visit will end. If a child revokes assent on three consecutive
sessions, we will schedule a meeting with you (either via phone or video call) without your child
present and indicate that he or she does not want to participate. The purpose of this meeting is to
ensure we respect the child’s dignity and to allow the parents to speak freely. Then, we will ask
if you would like us to offer your child another opportunity to participate in our research or if
you would like to withdraw your child. If your child revokes assent on our next attempt, we will
excuse him or her from the study.
PUBLICATION OF RESULTS
Results of this study may be published in professional journals, presented at conferences, and
may be used for teaching purposes. Please note that only pseudonyms will appear on any
representation of your child’s data. Only the province, age, sex, and ethnicity of your child will
be made available. Your child’s name or specific location of residence of you or your child will
not be made available in any published reports.
If you provide consent for video recordings, all names will be deleted from the video before the
video is shown to anyone outside of our research team. You can also receive a graph of your
child’s results during the study. Feedback regarding the final results of the study will either be
mailed or emailed to you (depending on your preference). This feedback will be sent to you one
month after the study ends.
Throughout the study, you may contact Nicole Bajcar at nb18yt@brocku.ca, or Dr. Kimberley
Zonneveld, BCBA-D at kzonneveld@brocku.ca.
*Please note that none of the members of this research team are psychologists and, as such, are
not in a position to provide a clinical assessment of your child.
CONTACT INFORMATION AND ETHICS CLEARANCE
If you have any questions about this study or require further information, please contact Dr.
Kimberley Zonneveld or Nicole Bajcar using the contact information provided above. This study
has been reviewed and received ethics clearance through the Research Ethics Board at Brock
University, file #20-198. If you have any comments or concerns about your child’s rights as a
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research participant, please contact the Office of Research Ethics at (905) 688-5550 Ext. 3035,
reb@brocku.ca.
PARTICIPANT CONSENT
I, ______________________________, agree to allow my child to participate in the study
described above. I have made this decision based on the information I have read in this form. I
have had the opportunity to receive any additional details I wanted about the study and
understand that I may ask questions in the future. I understand that I may withdraw this consent
at any time.
Please note that members of the research team are under obligation to follow mandatory
reporting laws. That is, if any instance of child abuse is disclosed to or observed by a member of
the research team, that member is required to report it to child protective services.
VIDEO CONSENT
Please note that video consent is not required for your child to participate in this study.
If you provide any video consent, your child’s name or specific location of residence of your
child will not be made available in the video. You will have the option to have your child’s face
to be blurred and your child’s voice to be stripped from the video.
I agree for video recordings of my child to be used for data-collection purposes.
Yes
No
I am aware that these videos will only be viewed by members of the research team.
Yes
No
I agree for video recordings of my child to be used for educational purposes in (please select all
that apply):
Classes
Workshops
Conferences
I would like my child’s face to be blurred out in any video used for education purposes to protect
the identity of my child:
Yes
No
I would like all audio removed in any video used for education purposes to protect the identity of
my child:
Yes
No
Notification of Results
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I would like to be notified of the final results of the study:
Yes
No
I would like to receive a graph of my child’s progress in the study:
Yes
No
Child’s Name: ___________________________________
Caregiver’s Name: _____________________________

Ph./Email: _______________

Signature: ____________________________________

Date: ______________(dd/mm/yy)
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Appendix D
Research Assent for Participant
Project Title: Assessing the Effectiveness of the TAGteach® Intervention Package to Teach
Fluid Performances of Gymnastics Skills to Children via Telehealth
Principal Investigators (PI):
Dr. Kimberley Zonneveld, BCBA-D, Associate Professor, Department of Applied Disability
Studies; Ph: (905) 688-5550 x6708; Email: kzonneveld@brocku.ca
Principal Student Investigator:
Nicole Bajcar, M.A. Student, Department of Applied Disability Studies;
Email: nb18yt@brocku.ca
“We are going to work on improving your (insert the three skills). We will start each visit, with a
video of the skill, and then I will ask you to show me your skill. Then if you are having trouble
with any part of your skill, we will break the skill down into smaller steps. We will work on one
step at a time until you have worked on every skill or if you would like to stop. If you correctly
demonstrate the steps, I will press the tagger and that means you are doing it correctly. If you do
not hear the sound, that means you should re-assess and try again. We are going to record you
doing this and myself. I will tell you when I start and stop the video recording. If at any point
you want to stop working on the skill, you can tell me, and you won’t get into any trouble.
It’s completely up to you if you work on the skill. If you decide that you don’t want to work on
the skill, you can tell me.”
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Appendix E
Research Consent Form- Blind Observers
Project Title: Assessing the Effectiveness of the TAGteach® Intervention Package to Teach
Fluid Performances of Gymnastics Skills to Children via Telehealth
Principal Investigators (PI):
Dr. Kimberley Zonneveld, BCBA-D, Associate Professor, Department of Applied Disability
Studies; Ph: (905) 688-5550 x6708; Email: kzonneveld@brocku.ca
Principal Student Investigator:
Nicole Bajcar, M.A. Student, Department of Applied Disability Studies;
Email: nb18yt@brocku.ca
INVITATION
As a gymnastics coach, you are invited to participate in a research project that is evaluating the
effect of a validated training strategy, TAGteach®, a behaviour-treatment package. TAGteach®
uses an immediate sound (i.e., click) following correct performance of a skill. This technique has
been shown to be effective for improving physical performance in other sports, such as dance,
golf, and yoga. The current study will assess whether TAGteach® is helpful in improving an
athlete’s form for three gymnastics skills in a telehealth format. As a gymnastics coach, we are
inviting you to participate in the study by rating videos of the participants performing specific
gymnastics skills and scoring them using your professional opinion of the coaches’ experience
with the skill, fluidity, and safety when performing the skill, and if any mistakes were made. You
will not be required to learn the TAGteach® procedure or teach any of the study participants.
WHAT’S INVOLVED
You will be asked to meet with a member of our research team on two separate occasions (once
before the study begins and once after the study ends). The entire duration of the study should
take approximately 1-3 months, which also includes follow up sessions. You are not required to
be present when the study participants engage in the TAGteach® practice sessions.
As a participant, you will:
- Meet with a member of the research team to discuss six specific gymnastics skills. Each
of these gymnastics’ skills will be broken down into smaller, teachable units in
collaboration with the researchers and approved by you as a gymnastics coach. This
meeting should take about 30 minutes.
- After completion of the study, the researchers will review the blind observer rating scale
with you. You will be asked to view a practice video showing one of the researchers
performing a gymnastics skill and you will use the rating scale to score his or her
performance. You may view the practice video as many times as you would like until you
are comfortable filling out the blind observer rating scale. You will then be asked to view
videos of the 3-5 study participants performing the target gymnastics skills and complete
the rating scale for the participant’s experience with the skill, fluidity and safety when
performing the skill, and if any mistakes were made. It should take approximately 1 hour
to complete.
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You may decide at any time whether you wish to withdraw your participation in any part of the
study.
POTENTIAL BENEFITS AND RISKS
By participating in this study you may wish to learn more and apply the TAGteach® procedure
with your gymnastics coaches in the future.
Potential risks of participating may include feeling stressed or worried when viewing and rating
the participant videos. The researchers will review the rating scale before you view the videos
and answer any questions you may have, which may alleviate any negative feelings you may
have. Further, you may feel obligated to participate in this research if your gymnastics athlete is
interested in participating. We would be happy to discuss with you and your athlete any potential
feelings of obligation.
CONFIDENTIALITY
The researchers will not discuss your participation with anyone other than the principal
investigators and research assistants. Data collected during this study will be kept confidential
and will be kept in a secure location (i.e., a locked filing cabinet at Brock University and a
password-protected computer drive). Your name will be removed from any data collected and
instead, a numerical code will be assigned to all of your data. Access to these data will be
restricted to the co-investigators and their research assistants (who will have signed
confidentiality agreements). You will never be identified in any way if/when the results of this
study are published in a peer reviewed journal or presented at a professional conference. If you
choose to withdraw from the study, your data will be destroyed immediately unless you choose
to still receive the results of the study once it is complete. If you do still with to receive the study
results after withdrawing, the researchers will keep your contact information (e.g. name, phone
number, email address) for up to 4 months after the completion of the study, after which time it
will be destroyed.
VOLUNTARY PARTICIPATION
Participation in this study is voluntary. You may decline to participate in any component of the
study. Further, you may decide to withdraw from this study at any time up to and including your
last study session and may do so without any reprisal from Brock University or your gymnastics
facility in any capacity. If a participant withdraws from the study, the data collected from you
watching and rating his/her video will be omitted from the analysis for that participant and
deleted. If you withdraw from the study, all data collected from your ratings of participants will
be deleted.
PUBLICATION OF RESULTS
Results of this study may be published in professional journals and presented at conferences.
Feedback about this study will be available from the investigators via email
(kzonneveld@brocku.ca) within 4 months of the completion of the study.
CONTACT INFORMATION AND ETHICS CLEARANCE
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If you have any questions about this study or require further information, you may contact Nicole
Bajcar, M.A. student at nb18yt@brocku.ca, or Dr. Kimberley Zonneveld, BCBA-D at 905-6885550 ext. 6708, or through email at kzonneveld@brocku.ca. This study has been reviewed and
received ethics clearance through the Office of Research Ethics at Brock University file #20-198.
If you have any comments or concerns about your rights as a research participant, please contact
the Research Ethics Office at (905) 688-5550 Ext. 3035, reb@brocku.ca.
Thank you for your assistance in this project. Please keep a copy of this form for your records.
CONSENT
☐ I have read the consent form and agree to participate in this study.
☐ I would like to receive a summary of the results of the study.
Gymnastics Coach Name: _______________________

Ph./Email:__________________

Gymnastics Coach Signature: _____________________

Date:______________________
(dd/mm/yy)

Witness Name:

__________________________

Witness Signature:

_______________________

Date:______________________
(dd/mm/yy)

For research purposes only:
☐ I have reviewed this form in detail with the gymnastics coach.
☐ I have provided a copy of this form to the gymnastics coach.
Researcher initials: _______
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Appendix F
Statement of Confidentiality - Blind Observers
Name of gymnastics coach:
___________________________________________________________________
Title(s) of Research Study:
Assessing the Effectiveness of the TAGteach® Intervention Package to Teach Fluid
Performances of Gymnastics Skills to Children via Telehealth
An important part of conducting research is having respect for privacy and confidentiality. In
signing below, you are agreeing to respect the participant’s right to privacy and that of the people
and organizations that may be included in the information collected. Such information may
include audio and video information. You are asked to respect people’s right to confidentially by
not discussing the information collected in public, with friends or family members. The study
and its participants are to be discussed only during research meetings with the Principal
Investigators, Research Assistants, and/or others identified by the Investigators.
In signing below, you are indicating that you understand the following:
□
I understand the importance of providing anonymity (if relevant) and confidentiality to
research participants.
□
I understand that the research information may contain references to individuals or
organizations in the community, other than the participant. I understand that this
information is to be kept confidential.
□
I understand that the information collected is not to be discussed or communicated
outside of research meetings with the Principal Investigators, Co-Investigators or others
specifically identified by the Investigators.
In signing my name below, I agree to the above statements and agree to guarantee the anonymity
(if relevant) and confidentiality of the research participants
Signature of Gymnastics Coach: _______________________Date: _______________
Signature of Witness: ________________________________Date: _______________
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Appendix G
Data Sheets
Figure 1
Straddle Front Roll and Handstand Assessment Data Sheet
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Figure 2
Tuck Front Roll and Straddle Jump Assessment Data Sheet
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Figure 3
Modified TAGteach Session Data Sheet
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Figure 4
Straddle to Tuck Front Roll Fluency Probe Data Sheet
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Figure 5
Tuck Front Roll Fluency Probe Data Sheet
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Figure 6
Straddle Jump Fluency Probe Data Sheet

92
Figure 7
Handstand Fluency Probe Data Sheet
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Appendix H
Procedural Integrity Data Sheet
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Appendix I
Preexperimental Questionnaire

Child's Name:
________________________________________________________________

Child's Date of Birth:
________________________________________________________________

City:
________________________________________________________________

Do you have reliable access to an electronic device (e.g., laptop, computer, iPad) with a working
webcam, microphone, and speaker?

o Yes
o No
Please specify the type of device.
________________________________________________________________

Do you have a stable wired or wireless Internet connection?

o Yes
o No
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Do you have a gymnastics mat (78 x 185 cm)?

o Yes
o No
Do you have space in your home where your child could perform the gymnastics skills safely?
(i.e., at least 6.5 ft by 10 ft)

o Yes
o No
Does your child have any previous gymnastics experience?

o Yes
o No
Please indicate the length and level of gymnastics experience
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

Please indicate the date your child completed this gymnastics training
________________________________________________________________
________________________________________________________________
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________________________________________________________________
________________________________________________________________
________________________________________________________________

Is your child currently enrolled in any gymnastics classes?

o Yes
o No
Please specify their current level (e.g., recreational, competitive)
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

Please specify the number of days per week they attend classes
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
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Does your child have experience with telehealth or any form of online learning?

o Yes
o No
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Please indicate the extent to which you agree or disagree with the following statements regarding
this study by selecting the statement that most closely reflects your opinion.
Strongly
Somewhat
Neither agree
Somewhat
Strongly
disagree
disagree
nor disagree
agree
agree
My child can
competently
and correctly
perform a
tuck front roll
(also known
as a
somersault)

o

o

o

o

o

My child can
competently
and correctly
perform a
straddle front
roll

o

o

o

o

o

My child can
competently
and correctly
perform a
straddle jump

o

o

o

o

o

My child can
competently
and correctly
perform a
handstand

o

o

o

o

o

My child can
competently
and correctly
perform a full
turn in passe
on one foot

o

o

o

o

o

My child can
competently
and correctly
perform a a
chasse split
leap

o

o

o

o

o
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Please rank 5 computer/mobile games or videos (e.g., Youtube videos, TV shows) that your child
enjoys (in order of his or her preferences) that you are willing to let us use in this study
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

Would you or an adult be able to be home during all sessions?

o Yes
o No
Would you or another adult (if your child is not able to) be available to help set up the device to
start the video call?

o Yes
o No
Additional information you think we should know
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
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Appendix J
Post Intervention Social Validity Questionnaire
1. How did learning with the tagger compare to your regular gymnastics class?
a. Did you find learning with the tagger easier or harder? Why?
b. Did you find learning with the tagger more fun or less fun? Why?
2. Would you recommend learning with the tagger to a friend?
3. What was the best thing about learning with the tagger?
4. What, if anything, would you change about learning with the tagger?
5. What was the best thing about learning online?
6. What, if anything, would you change about learning online?
Complete each item by selecting the answer that best describes your reaction to that statement.
Strongly
Disagree
I found using the tagger a good way to learn
gymnastics.
I would use the tagger again to learn new
gymnastics skills.
I would learn using the tagger again.
I like using the tagger.
My gymnastics skills are better after using
the tagger.
I did not have fun using the tagger.
I think I will remember the gymnastics skills
after using the tagger.
I am more confident in my gymnastics skills
than I was when I started.
I liked learning gymnastics online at my
home.
I would have preferred to learn with a tagger
in person.

Disagree

Neutral

Agree

Strongly
Agree
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Appendix K
Blind Observer Rating Scale
Observer name: __________________Participant number: ______________________
Video number: _______________________

RATING
The participant seems
experienced performing the
(target gymnastics skill).
The participant made no
mistakes when performing
the (target gymnastics
skill).
The participant performed
the (target gymnastics skill)
to fluency.
The participant performed
the (target gymnastics skill)
safely.

Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

