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Introduction: Regular physical activity is important for positive health outcomes yet, most individuals do not meet physical activity guidelines. Recent studies show that one in five Canadians aged 15 or older have one or more disabilities, yet as a population, individuals with disabilities are 16%–62% less likely to meet physical activity guidelines. The COVID-19 pandemic created additional barriers to physical activity participation as lockdowns prevented in-person programming. In response to the pandemic, the Acadia University Sensory Motor Instructional Leadership Experience (S.M.I.L.E.) Program shifted its programming to a virtual platform; however, there was little research to guide its creation, implementation, or expected outcomes. Thus, this program evaluation explored program feasibility and impact on physical activity and physical literacy.



Method: A mixed methods case study approach was used for this project. Virtual S.M.I.L.E. took place over eight weeks in the fall of 2020. Programming consisted of three live Zoom sessions facilitated by trained program leaders, and eight weeks of at-home activity guides for participants to complete on their own time. Demographic data, physical literacy (PLAYself), and physical activity (IPAQ-A) data were collected using caregiver pre-and post-programming surveys. Throughout programming, weekly check-in surveys were sent to reflect on the previous week of programming. After the eight weeks of programming were complete, caregiver and leader interviews were conducted to understand both program implementation and performance perspectives.



Results: Results indicated that participants' (N = 15, Mage = 20.4 years) overall physical literacy and physical activity did not change; however, there was a decrease in the cognitive domain of physical literacy (p = 0.03). Caregiver and leader interviews highlighted five main themes following the virtual programming: (a) Virtual impact on programming; (b) Programming impact on social and motor goals; (c) Impact of program design; (d) Impact on physical activity; and (e) Program feasibility for families.



Discussion: Results from this program evaluation suggest that physical literacy and physical activity levels were generally maintained throughout programming and caregivers indicated several social and activity benefits. Future work includes program modifications and further evaluation of virtual adapted physical activity programming to improve the physical literacy of individuals with disabilities.
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1. Introduction

Physical activity is associated with an abundance of physical, mental (1–4) and social (1, 2, 5) health benefits for all age groups. While the benefits of physical activity have been well documented, the most recent report from Statistics Canada shows that under half of Canadians meet the physical activity guidelines (6). The data for individuals with disabilities is even more concerning with one recent literature review demonstrating that individuals with a disability are 16%–62% less likely to meet physical activity guidelines compared to their peers without a disability (7). These results were further highlighted through the 2022 Canadian Physical Activity Report Card for Children and Adolescents with Disabilities, with overall physical activity graded as a “D” and active play and 24-hour movement behaviours both receiving a grade of “F” (8). As 13% of Canadian children and youth experience functional difficulties in at least one domain (9) and one in five Canadians over the age of 15 identify as having one or more disabilities (10) the need for inclusive and adapted physical activity programming is evident. One method to combat these low levels of participation is by developing physical literacy (5).

Physical literacy describes how confidence and motivation, social participation, movement competence, knowledge, and enjoyment influence engagement in physical activity (11). In 2019, Cairney et al. expanded on this concept further through their holistic framework linking physical literacy, physical activity, and health (5). The model depicts the bi-directional influence between physical literacy and physical activity, while explaining how both can be mediators for physical, mental, and social health outcomes (5). Due to the positive influence physical literacy can have on physical activity levels, physical literacy-based programming is an important intervention method for lifelong physical activity and health promotion.

The Acadia Sensory Motor Instructional Leadership Experience (S.M.I.L.E.) program pairs university student volunteers with individuals with any type of disability three years of age and older (with no upper age limit) from the surrounding community (12). It promotes the development of physical literacy using social, cognitive, and motor goals as a way of tailoring and adapting physical activity to the needs of each individual participant (12). Typically, the program uses high-quality university facilities, equipment, and in-person programming to create a positive environment where all participants are supported and encouraged to be physically active (12). In March 2020, the outbreak of COVID-19 resulted in a global shutdown and provincial public health orders, restricting all interpersonal and hands-on activities for public health and safety (13). In response to this lockdown, many programs, including the Acadia S.M.I.L.E. program, altered the structure of their programing, shifting to an online adapted physical activity program. However, the gap in the literature in this area of study at the time resulted in little direction guiding the creation, implementation, and expected outcomes of an online adapted physical activity program.

In the few pre-COVID examples of online physical activity-based programming, a study conducted by Dyment and colleagues (14), focusing on online physical education programming within the typically developing population concluded that if properly planned, implemented, and supported, online physical activity programming can be effective. At the time of the current study however, there was little research to guide the creation or implementation of online adapted physical activity programming. Thus, the use of virtual programming for individuals with disabilities, in general, was also explored. For example, the use of virtual programming for individuals with disabilities has been shown to have a positive effect on the learning process (15–19). The use of virtual simulation to practice professional skills in individuals with autism spectrum disorder (ASD) was shown to be beneficial as the amount of in-person interaction was limited and supplemented with a less intimidating medium (15). A study conducted by Reicher (19) discussed similar results when addressing the positive potential of a hybrid education for individuals with ASD through the partial removal of the social overstimulation felt during complete in-person education.

More recently, virtual physical activity programming for individuals with disabilities has been investigated. A pilot study conducted by Sharma and colleagues (20) focused on the outcomes of a virtual adapted physical activity program for youth with physical disabilities, with results indicating high program compliance, social cognitive benefits, and increased self-reported physical activity behaviours among participants. The use of online pre-recorded physical activity interventions for adults with intellectual disabilities was also found to be a feasible program option that presents benefits to physical activity participation and overall health for its participants (21).

While the forced virtual shift due to COVID-19 resulted in the Acadia S.M.I.L.E. program altering program delivery, the gap in the literature provided little support in the creation or expected program outcomes. Recent studies provided positive feedback on virtual adapted physical activity programs (20, 21); however, as online adapted programming is a relatively new area of research, the full impact of virtual programming is unknown. Therefore, this program evaluation examined the feasibility and impact of using an online platform to deliver adapted physical activity programming to improve participant physical literacy and physical activity.



2. Materials and methods


2.1. Design

A mixed-methods case study approach with constructivist roots was used within this study to allow for a comprehensive understanding of program impact on both the participants and their families. The study included a set of questionnaires and interviews completed by the caregiver about their child's participation, in addition to interviews completed by the program leaders, to measure program feasibility and overall program impact over the eight weeks of virtual programming.



2.2. Participants

A convenience sample of families were recruited through a study recruitment email sent to participants who had previously been enrolled in S.M.I.L.E. programming. To be considered eligible to participate in this study, an individual must have either had the cognition and English proficiency to read, write, and speak on their behalf (for young adult participants living independently), or had a caregiver with the cognition and English proficiency to read, write, and speak on their behalf. Given that S.M.I.L.E. was developed for individuals with any type of disability three years of age and older (with no upper age limit), there were no age, gender, or diagnosis restrictions to participate in this study.



2.3. Virtual S.M.I.L.E. Program

To stay consistent with typical S.M.I.L.E. program delivery, two program groups were created with each group participating in eight weeks of programming. Group one, the Friday night group, consisted of participants aged 13 and older while, group two, the Saturday morning group, generally consisted of participants aged 12 and under with a few older participants as requested by families. The program days and group structure were designed to align with typical in-person S.M.I.L.E. The virtual programming occurred in two methods: (a) asynchronous at-home activity guides; and (b) live virtual Zoom-sessions. The at-home asynchronous activities were identical across both program groups, but the live Zoom sessions were created and implemented independently by the respective leader team. An example of an at-home activity guide can be found in the Supplementary materials.

The at-home activity guides were sent by email at the beginning of the programming week and contained a variety of physical activities that could be completed outdoors or indoors with all members of the family. While the guides contained information on how to complete each activity, there were no instructions on how many activities must be done or the frequency and duration in which the activities should be completed. These guides were sent home on the participants' day of programming, either Friday or Saturday, regardless of whether there was a virtual programming session scheduled for that week.

The live Zoom sessions occurred on three out of the eight weeks of programming. The sessions lasted 45 min in length and were led by the S.M.I.L.E. student leaders; however, unlike the typical in-person S.M.I.L.E. there was no one-on-one pairing with student instructors and participants. These sessions occurred during the third, sixth, and eighth weeks of programming. For the Friday night programming, all participants would join a Zoom call through an email link sent earlier that day. The Friday Night virtual S.M.I.L.E sessions were more social based with much lower amounts of physical activity opportunities. There were 8–10 leaders who met in one Zoom session with the participants (anywhere between 15 and 20) to complete an opening activity together (10 min). The larger group then moved to break out groups for specific activities that met the needs and interests of the specific participants. The participants were organized in groups based on their interest and needs. There were two leaders in a breakout room with 2–4 participants in that section of programming. The activities varied from movement games to cognitive activities and discussions depending on the leaders and the participants (35 min). After the 35 min of programming was completed, participants left the call, while the leaders had a debriefing session as to how the programming session went and to discuss any difficulties that may have arisen.

For the Saturday morning programming, all the participants would join the Zoom call through the link that was emailed in the morning before the program began. The programming session began similarly to the Friday night programming; however, there were no break-out rooms created. The Saturday morning sessions were one larger session as there were less participants interested or available for the virtual setting. There were 5–7 leaders with the same number of participants depending on the day. The session was led as a group session. It was highly interactive, and movement based with all participants engaged in the activities. After the 45-minute call, the participants would hang up, and the leaders, program director, and student directors would have a debrief on the session.

Programming for both Friday and Saturday sessions was planned, created, and implemented by leaders from their respective night. Each group on Friday session programming had different activities planned. The virtual activities were proposed and presented to a supervising S.M.I.L.E. student director earlier in the week before the programming began. An example of a Friday night session and a Saturday morning session can be found in Table 1.


TABLE 1 Example zoom session outline for Friday and Saturday programming.
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2.4. Procedure

Data collection occurred in four stages: (a) pre-survey; (b) weekly check-in surveys; (c) post-survey; and d) post-programming interviews. All measures were completed by caregivers, except for the instance where an adult participant lived independently and completed the measures themself. For anonymity and clarity, regardless of whether a caregiver or an adult participant completed the measures, the participant data will be referred to consistently as collected from caregivers. Post-programming interviews were also conducted by S.M.I.L.E. program leaders from both Friday night and Saturday morning. Questions for the post-programming interviews differed between caregiver and leader interviews to ensure all aspects to program creation, implementation, and participation were adequately captured.


2.4.1. Pre- and post-survey

Caregivers completed a brief online survey pre- and post-intervention. The survey contained questions regarding each participant's demographic and disability information, physical literacy, and physical activity.

Physical functioning was assessed with the Washington Group Short Set of Questions on Disability, a valid and reliable measure of functional difficulties (22). Across the five categories: vision, hearing, mobility, cognition, and self-care, the caregivers rated their child on a scale from 0 to 4 with 0 being “no difficulty” and 4 being “unable to do” (22). A functional disability rating was calculated for each participant between 0 and 1 with 0 having no difficulties and 1 having severe difficulty (22). These questions were only included in the pre-survey and the internal consistency was acceptable (Cronbach's alpha = 0.61).

Emotional functioning was assessed using a subset of questions from the Pediatric Quality of Life Inventory, a valid and reliable measure of health-related quality of life (23). Caregivers reflected on their child's frequency in which they feel specific emotions, (scared, sad, angry etc.,) (23). These were rated on a 5-point scale, with 100 indicating that there is “never” a problem and 0 indicating that there is “almost always” a problem (23). These questions were only included in the pre-survey and the internal consistency was good (Cronbach's alpha = 0.84).

The PLAYparent was used to assess the cognitive (confidence, motivation, and comprehension), motor (locomotor and object control skills), and environmental (participation in water, indoor, outdoor, and snow/ice activities) domains of physical literacy (24). The survey consisted of 19 questions each measured on a 3-point scale, with 0 indicating low and 2 indicating high. Responses were averaged to provide domain and total physical literacy scores. The PLAYparent has previously demonstrated good construct and convergent validity (25), and the internal consistency in this study was good both pre- (Cronbach's alpha = 0.91) and post-intervention (Cronbach's alpha = 0.92).

The International Physical Activity Questionnaire for Adolescents (IPAQ-A), a valid and reliable measure of physical activity, was used to assess the number of minutes in a week the participant engages in leisure-time physical activity (LTPA) (26). LTPA encompasses all physical activity that is performed by a person outside of the requirements of daily tasks, such as leisure activities, recreational activities, organized sport participation, and exercise or workouts. Light, moderate to vigorous, and total LTPA scores, in minutes per week, were calculated.



2.4.2. Weekly check-in survey

At the end of each of the eight weeks of programming, data were collected through a two-to-three-minute online survey. After each week of programming, a link to the weekly checklist was emailed to the caregiver of the participants specifically on their programming day. For example, Friday participants would receive a link to a survey on a Friday to reflect on the previous week of programming, regardless of whether there was a Zoom session. The survey contained questions on the number of days in the week the participant met physical activity guidelines (out of seven), as well as if the at-home activities for the week were completed and if so, how often they were completed (out of seven), and the overall enjoyment and ease of completing the activity (each out of ten). If the at-home activity was not completed, participants could indicate a reason they were not completed.



2.4.3. Post-programming interviews


2.4.3.1. Student leader interviews

After the 8-week programming, four leaders were selected to be interviewed on their experiences, and opinions about the program. The leaders, two from Friday programming, and two from Saturday programming were purposively selected by availability. The interviews were conducted through a video-chat program and ranged from 9 to 17 min in length. The researcher conducting the interviews was a student-researcher affiliated with the 8-weeks of programming; however, all four leaders were briefed that any comments made would be held confidential, would not be shared with any program director with their name affiliated to the comment, and would in no way affect their current or future role in the S.M.I.L.E. program. Within the interview, the leaders were asked questions about their perception on the structure, feasibility, benefits, strengths, and weaknesses of the program. The semi-structured interview (see Supplementary material) provided each leader with the opportunity to include anything they found relevant about the program while also speaking to specific topics as guided by the researcher.



2.4.3.2. Caregiver/participant interviews

The interviews were completed through a video-chat program and ranged from 8 to 25 min in length. The researcher that conducted the interviews was not previously involved with the Acadia S.M.I.L.E. program. Within the interview, the caregivers and the participant were asked questions addressing the impact, feasibility, and overall impressions of the program for families. The semi-structured interview (see Supplementary Material) provided the interviewee with the ability to speak freely about their thoughts and feelings surrounding the program.




2.4.4. Data analysis

Missing data on the PLAYparent was dealt with through mean imputation to ensure that the motor, cognitive, environmental, and total physical literacy scores could be calculated. There were five instances of missing data where mean imputation was used.

Descriptive statistics (mean, frequency, etc.) were used to describe the sample in terms of demographics and disability-specific information. Descriptive statistics were also employed for the weekly surveys to describe rates of participation and enjoyment. Paired samples t-tests with an alpha value of 0.05 were performed to assess the impact of the program on physical literacy and physical activity from pre- to post-program. Effect sizes were reported using Cohen's d with 0.2, 0.5, and 0.8 indicating small, medium, and large effects, respectively (27). All quantitative analyses were performed in Jamovi software version 2.0.0.0.

Caregiver and leader interviews were recorded into audio files and then transcribed using the Microsoft Transcribe feature in the online Microsoft Word program. These transcriptions were then edited to ensure consistency with the audio file and reviewed numerous times to develop a thorough understanding of the experiences that were expressed by the participants. Reflexive thematic analysis was used to identify and analyze the themes in the data. The six phases of Braun and Clarke's (28) guidelines to reflexive thematic analysis were implemented. The six phases included: (a) familiarization with the dataset; (b) developing initial codes; (c) constructing themes; (d) reviewing potential themes; (e) defining and naming themes; and (f) writing the report. Reflexive thematic analysis provides flexibility in its application to a range of theories as well as provides flexibility for the researcher's decision on themes and types of analysis (29).





3. Results

The study was completed by 16 S.M.I.L.E. participants between Friday night and Saturday morning programming days. After the pre-surveys were completed, one participant did not finish any other survey or questionnaire, leaving 15 participants with complete data for analysis. Participants ranged between 7 and 31 years of age with six participants being children/youth (under 18 years of age) and nine participants being adults (over 18 years of age). Eleven caregivers responded on behalf of their child/children for data collection. Two of the caregivers had two children enrolled in the program, thus they responded for both participants; one caregiver responded on behalf of three participants; and one participant who lived independently responded on their own behalf. Complete demographic information is presented in Table 2.


TABLE 2 Participant demographic information.

[image: Table 2]


3.1. Survey data

Change in physical literacy and physical activity from pre- to post-intervention is presented in Table 3. The PLAY cognitive score had a statistically significant change with a decline of 0.13 between the pre-survey and post-survey (p = 0.03). It was the only variable to have a medium effect size (d = 0.63). All other measures showed no significant change between pre-and post- surveys and all effect sizes were small. When looking at physical activity, light, moderate-to-vigorous, and total physical activity all increased over time; however, these changes were not significant, and the effect sizes were small.


TABLE 3 Change in physical literacy and physical activity from pre- to post-intervention.

[image: Table 3]

The weekly survey had an average response rate of 81.25%, with the highest response rate on week three at 93.75%, and the lowest response rate on week eight at 62.50%. Of the weekly responses collected, the data indicated low at-home activity completion (as indicated by participants saying they performed the S.M.I.L.E. activities at least one time that week). The week with the highest completion of the programming was week eight closely followed by week four at 60.00% and 58.30%, respectively. Week three had the lowest completion rate with 20.00%. Average completion throughout the eight weeks of programming was 42.30% (SD = 13.44). Although week eight had the highest activity completion rate, it also had the lowest survey response completion. Inversely, though week three had the highest survey response completion, it had the lowest activity completion rate. The most common rationale for not completing programming was that “My child wasn’t interested” and “We didn’t have time” with these responses being used 19 and 16 times, respectively, over the eight weeks of programming.

The average enjoyment throughout the program, as seen in Table 4, was 8.67 (SD = 1.30) on a 10-point scale. The average ease of completion of the activities throughout the programming was 5.31 on a 10-point scale (SD = 3.11). The perceived ease rating throughout the eight weeks had the highest SD showing large variability within the measure. Participants reported that the 60 min per day physical activity guideline was met, on average, 3.27 days (SD = 1.53) per week.


TABLE 4 Descriptive data from weekly survey responses.
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3.2. Interview data

Post-programming interviews were conducted with six caregivers on behalf of eight participants with two caregivers speaking on behalf of their two children. One interview was completed by an adult participant themself. For anonymity and clarity, all quotes from caregiver interviews will be sourced as a caregiver despite one interview being completed by a participant directly. Of the four leader interviews, two were conducted with leaders from the Friday night program, and two from the Saturday morning program.

From the total of eleven interviews conducted, five main themes arose in relation to program participation: (a) program impact on physical activity; (b) virtual impact on programming; (c) program impact on social and motor goals; (d) impact of program design; and (e) program feasibility for families. These themes, subthemes, and related quotes are presented in Table 5.


TABLE 5 Themes and subthemes from the caregiver and leader interviews.
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4. Discussion

The purpose of this study was to examine the impact of a pilot virtual adapted physical activity program on the physical literacy and physical activity of individuals with disabilities; along with assessing the feasibility of the program. When comparing pre- and post-program physical activity and physical literacy scores, results showed that the cognitive physical literacy domain, which measures confidence, motivation, and comprehension, showed a statistically significant decrease, while no other measure showed significant change. As shown through other studies on physical activity and physical literacy levels during the COVID-19 lockdown, child physical activity levels (30–32), adult physical activity levels (33), and caregiver reported child physical literacy (30), decreased as a result of the COVID-19 pandemic. While the downward trend in cognitive physical literacy data from this study is consistent with the general decline in physical literacy in one study (30); the lack of a statically significant decline in all other physical literacy domains, as well as all physical activity measures in the current study are optimistic and suggest that the program helped participants to maintain their physical literacy and physical activity over the eight weeks.

Using the Online Physical Education (OLPE) framework (34) as a lens to review the virtual S.M.I.L.E. program, key moderators within the OLPE for program success such as technology access, community factors, programming components, and family factors were identified to assess program efficacy and provide insight into the lack of improvement in physical literacy and physical activity for participants. While our interview data suggests that technology issues may have been present for some families, they did not create any significant problems in program access or implementation for participants; however, future investigation should be conducted to determine if program participation was affected due to technological barriers. The community factors for virtual S.M.I.L.E. programming may have also played a role in its effectiveness, as the program switched from having university facility and equipment access to occurring remotely with household items; however, this was not heavily discussed within the interviews thus, future investigation should occur to better understand the impact this had for participants. Through interview and survey data, three common themes arise from the programming and family OLPE framework: (a) resource quality; (b) parental time expectations; and (c) professional training (34). These factors may have contributed to the lack of improvements in physical literacy or physical activity in the current study.

The quality of the at-home activity guides had some highlighted challenges, with activities being called too juvenile or not of interest to participants, indicating that the activities were not adequately created to suit the demographics of the program. When creating the program materials, activities were designed with the intention of catering to a younger demographic, but after program recruitment was complete, the average age of the participants (20.4 years) was much higher than expected, thus explaining the activity-age discrepancy. Caregiver interviews also highlighted that the increased time expectations for the program were difficult to manage. Webster and colleagues (34), identified this problem within their OLPE, discussing that virtual programming can result in a disruption to typical lifestyle habits due to the increased responsibility placed upon the caregivers to aid in program implementation (34). As the primary two reasons for not completing the at-home activities, as identified through the weekly check-in surveys, were that “My child wasn’t interested” and “We didn’t have time”, both the quality of the at-home activity guides and the additional time requirements from parents were identified as barriers and a large contributor to low at-home activity program adherence.

Additionally, the leader interviews identified that motor skill programming, a large component of in-person S.M.I.L.E., was difficult in the virtual environment. Leaders indicated that they struggled with motor programming due to the shift in programming options, lack of interest in activities by participants, and reduced equipment and space. While all program leaders were trained to facilitate S.M.I.L.E. programming, online training was much less extensive than in-person, which may explain the discrepancy in the leaders' ability or confidence to program the activities. To improve the quality of motor programming and physical activity engagement for online education, educators and leaders must put additional focus on creating and designing the material to deliver to students (35); thus, additional online physical activity program training should be implemented to help facilitate this creation.

When combining the low at-home activity guide adherence with the fact that the Zoom session activities focused more heavily on social, rather than physical, engagement it is possible that there was simply not enough motor skill and physical activity engagement for participants to improve their physical literacy and physical activity levels. While a recent study showed that online adapted programming was beneficial for physical activity promotion, there was also high program adherence by participants (20). The low program adherence seen in this study could have been a moderator in program efficacy. Additionally, as gross motor programming provides the most benefit after 16 or more hours of intervention (36), with the virtual S.M.I.L.E. program holding three, 45-minute live sessions, coupled with eight weeks of at-home activities, which had low adherence, there was inadequate motor engagement, which could have caused the lack of significant increases in physical literacy or physical activity. Future alterations to the program could include increasing program length and, once again, spending more time and effort to program specifically for gross motor function for maximum benefit.

Additional findings from the caregiver and leader interviews identified that the largest program benefits were in the social domain. With the COVID-19 lockdown preventing pre-existing in-person programming, children and adults alike were shut off from a large source of socialization. As social participation is a component of physical literacy and has a bi-directional relationship with physical activity (5), the benefits of virtual S.M.I.L.E. on the social domain may have had benefits beyond the immediate study impact. However, it is important to note that these results were found at a time when there was a higher number of barriers faced for socialization among participants than usual, thus social improvements may also be partially due to the lack of socialization many participants were feeling in response to the pandemic.

Finally, the virtual S.M.I.L.E. program was found to have specific benefits for a few participants with ASD due to the less stimulating virtual program environment. Leaders three and four expressed that due to the barrier of the screen, less stimulating environment, and less overwhelming programming, participants who typically remained quiet and passive during in-person programming, exceeded previous participation expectations in the virtual programming. These results are consistent with previous literature which focused on a cohort of students with ASD who participated in online non-physical education-based schooling (19). Future research should be conducted to further understand the effects of virtual physical activity programming specifically for participants with ASD.


4.1. Limitations

Due to COVID-19, in-person assessments of physical literacy were not possible resulting in all data being collected through the perspective of the caregiver. Miscommunication or different interpretations in the understanding of questions in the surveys may have affected the validity of the responses. Furthermore, all assessments of motor improvements and physical activity levels were not able to be measured and assessed by researchers through objective measures, which may have reduced the overall accuracy of the program's impact on the motor domain of physical literacy and physical activity. Additionally, the age range of participants within the study was large, yet overall, the sample size was small, preventing researchers from conducting age-specific analyses to better understand program effectiveness. Finally, as all assessment tools, check-ins, and activity delivery were online, the technological literacy of the caregivers and/or participants may have impacted participant numbers and overall program participation.



4.2. Conclusion

At the beginning of the COVID-19 pandemic, there was a high need for a shift from in-person to virtual programming; however, there was little research to help guide the program creation and implementation. After shifting an adapted physical activity program to a virtual platform, physical literacy and physical activity did not show any significant increases. Throughout the pandemic, there was a downward trend in physical literacy and physical activity behaviours (30–33); thus, the lack of parallel declines for participants in the current study could be perceived as promising for the program. However, due to the low at-home activity adherence and challenges with motor programming in the limited live Zoom-sessions, the lack of a significant increase in physical literacy and physical activity could indicate a need for program adaptations to facilitate improvements. Future applications of virtual programming could see sport and recreational organizations and community centres using a virtual option to supplement their in-person sessions, continue programming when it would have otherwise been cancelled due to inclement weather or facility scheduling complications, or to increase the reach of their programming to rural or hard to reach groups. Future research should be conducted to further understand the impact of virtual physical literacy and physical activity programming for individuals with disabilities, thus allowing a better understanding of external influences potentially affecting program development. Future research should also be conducted to help improve accessibility and better understand barriers for families that typically participate in in-person adapted physical activity programming, but who are hesitant to sign up for virtual programming. Finally, time and research should also be allotted to creating a holistic training program for leaders of online adapted physical activity programming, as well as how to create engaging and age-appropriate programming for all participants.




Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving human participants were reviewed and approved by Acadia University Research Ethics Board. Written informed consent to participate in this study was provided by the participants’ legal guardian/next of kin.



Author contributions

EB and RS conceptualized the study and acquired funding. NM and EB collected data and analyzed the results. NM drafted the manuscript, and RS and EB reviewed and revised the manuscript. EB oversaw all aspects of the study. All authors contributed to the article and approved the submitted version.



Funding

This project was supported by a research grant from Special Olympics Canada. The senior author (EB) is supported by the Canada Research Chairs program (award #: RC-2020-00105).



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fspor.2023.1128565/full#supplementary-material.



References

1. Crumbley CA, Ledoux TA, Johnston CA. Physical activity during early childhood: the importance of parental modeling. Am J Lifestyle Med. (2020) 14(1):32–5. doi: 10.1177/1559827619880513

2. Malm C, Jakobsson J, Isaksson A. Physical activity and sports—real health benefits: a review with insight into the public health of Sweden. Sports. (2019) 7(5):127. doi: 10.3390/sports7050127

3. Ruegsegger GN, Booth FW. Health benefits of exercise. Cold Spring Harb Perspect Med. (2018) 8(7):a029694. doi: 10.1101/cshperspect.a029694

4. Warburton DER, Nicol CW, Bredin SSD. Health benefits of physical activity: the evidence. Can Med Assoc J. (2006) 174(6):801–9. doi: 10.1503/cmaj.051351

5. Cairney J, Dudley D, Kwan M, Bulten R, Kriellaars D. Physical literacy, physical activity and health: toward an evidence-informed conceptual model. Sports Med. (2019) 49(3):371–83. doi: 10.1007/s40279-019-01063-3

6. Statistics Canada. Canadian health measures survey: Activity monitor data, 2018–2019. (2021). Available from: https://www150.statcan.gc.ca/n1/daily-quotidien/210901/dq210901c-eng.pdf

7. Martin Ginis KA, van der Ploeg HP, Foster C, Lai B, McBride CB, Ng K, et al. Participation of people living with disabilities in physical activity: a global perspective. Lancet. (2021) 398(10298):443–55. doi: 10.1016/S0140-6736(21)01164-8

8. Arbour-Nicitopoulos KP, Kuzik N, Vanderloo LM, Martin Ginis KA, James ME, Bassett-Gunter RL, et al. Expert Appraisal of the 2022 Canadian Para Report Card on Physical Activity for Children and Adolescents with Disabilities. Canadian Disability Participation Project (2022). Available from: https://cdpp.ca/sites/default/files/ReportCard_AcceptedPaper.pdf

9. Statistics Canada. Table 13-10-0765-01 Functional difficulties for children aged 5 to 17 years, Canadian Health Survey on Children and Youth 2019. Government of Canada (2020). Available from: https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=1310076501 (cited January 20, 2022).

10. Morris S, Fawcett G, Brisebois L, Hughes J. A demographic, employment and income profile of Canadians with disabilities aged 15 years and over, 2017. Statistics Canada (2018). Available from: https://www150.statcan.gc.ca/n1/pub/89-654-x/89-654-x2018002-eng.pdf

11. Edwards LC, Bryant AS, Keegan RJ, Morgan K, Jones AM. Definitions, foundations and associations of physical literacy: a systematic review. Sports Med. (2017) 47(1):113–26. doi: 10.1007/s40279-016-0560-7

12. Acadia University. About Us [Internet]. S.M.I.L.E. Sensory Motor Instructional Leadership Experience. (2020). Available from: https://smile.acadiau.ca/about-us.html

13. Government of Nova Scotia. Coronavirus (COVID-19): alerts, news and data. Government of Nova Scotia. (2022). Available from: https://novascotia.ca/coronavirus/alerts-notices/

14. Dyment J, Downing J, Hill A, Smith H. “I did think it was a bit strange taking outdoor education online”: exploration of initial teacher education students’ online learning experiences in a tertiary outdoor education unit. J Adventure Educ Outdoor Learn. (2018) 18(1):70–85. doi: 10.1080/14729679.2017.1341327

15. Burke SL, Bresnahan T, Li T, Epnere K, Rizzo A, Partin M, et al. Using virtual interactive training agents (ViTA) with adults with autism and other developmental disabilities. J Autism Dev Disord. (2018) 48(3):905–12. doi: 10.1007/s10803-017-3374-z

16. da Cruz Netto OL, Rodrigues SCM, de Castro MV, da Silva DP, da Silva RR, de Souza RRB, et al. Memorization of daily routines by children with down syndrome assisted by a playful virtual environment. Sci Rep. (2020) 10(1):3144. doi: 10.1038/s41598-020-60014-5

17. de Mello Monteiro CB, da Silva TD, de Abreu LC, Fregni F, de Araujo LV, Ferreira FHIB, et al. Short-term motor learning through non-immersive virtual reality task in individuals with down syndrome. BMC Neurol. (2017) 17(1):71. doi: 10.1186/s12883-017-0852-z

18. Mesa-Gresa P, Gil-Gómez H, Lozano-Quilis JA, Gil-Gómez JA. Effectiveness of virtual reality for children and adolescents with autism Spectrum disorder: an evidence-based systematic review. Sensors. (2018) 18(8):2486. doi: 10.3390/s18082486

19. Reicher D. Debate: remote learning during COVID-19 for children with high functioning autism spectrum disorder. Child Adolesc Ment Health. (2020) 25(4):263–4. doi: 10.1111/camh.12425

20. Sharma R, Latimer-Cheung AE, Cairney J, Arbour-Nicitopoulos KP. An online physical activity intervention for youth with physical disabilities: a pilot study. Front Rehabilit Sci. (2021) 2:651688. doi: 10.3389/fresc.2021.651688

21. Fjellstrom S, Hansen E, Hölttä J, Zingmark M, Nordström A, Lund Ohlsson M. Web-based training intervention to increase physical activity level and improve health for adults with intellectual disability. J Intellect Disabil Res. (2022) 66(12):967–77. doi: 10.1111/jir.12984

22. Washington Group on Disability Statistics. Short set of disability questions. (2017). Available from: http://www.washingtongroup-disability. com/washington-group-question-sets/short-set-of-disability- questions/

23. Varni JW, Seid M, Kurtin PS. PedsQL™ 4.0: reliability and validity of the pediatric quality of life Inventory™ version 4.0 generic core scales in healthy and patient populations. Med Care. 2001;39(8):800–12. http://www.jstor.org/stable/376796911468499

24. Kriellaars D, Robillard B. PLAYParent. Canadian Sport Institute (2014). Available from: https://physicallit.wpengine.com/wp-content/uploads/2016/08/PLAYparent_workbook.pdf

25. Caldwell HA, Di Cristofaro NA, Cairney J, Bray SR, Timmons BW. Measurement properties of the physical literacy assessment for youth (PLAY) tools. Appl Physiol Nutr Metab. (2021) 46(6):571–8. doi: 10.1139/apnm-2020-0648

26. Hagströmer M, Bergman P, De Bourdeaudhuij I, Ortega FB, Ruiz JR, Manios Y, et al. Concurrent validity of a modified version of the international physical activity questionnaire (IPAQ-A) in European adolescents: the HELENA study. Int J Obes. (2008) 32(S5):S42–8. doi: 10.1038/ijo.2008.182

27. Cohen J. A power primer. Psychol Bull. (1992) 112(1):155–9. doi: 10.1037/0033-2909.112.1.155

28. Braun V, Clarke V. One size fits all? What counts as quality practice in (reflexive) thematic analysis? Qual Res Psychol. (2021) 18(3):328–52. doi: 10.1080/14780887.2020.1769238

29. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. (2006) 3(2):77–101. doi: 10.1191/1478088706qp063oa

30. Houser NE, Humbert ML, Kriellaars D, Erlandson MC. When the world stops: the impact of COVID-19 on physical activity and physical literacy. Appl Physiol Nutr Metab. (2022) 47(5):611–4. doi: 10.1139/apnm-2022-0053

31. Moore SA, Faulkner G, Rhodes RE, Brussoni M, Chulak-Bozzer T, Ferguson LJ, et al. Impact of the COVID-19 virus outbreak on movement and play behaviours of Canadian children and youth: a national survey. Int J Behav Nutr Phys Act. (2020) 17(1):85. doi: 10.1186/s12966-020-00987-8

32. Tison GH, Avram R, Kuhar P, Abreau S, Marcus GM, Pletcher MJ, et al. Worldwide effect of COVID-19 on physical activity: a descriptive study. Ann Intern Med. (2020) 173(9):767–70. doi: 10.7326/M20-2665

33. Stockwell S, Trott M, Tully M, Shin J, Barnett Y, Butler L, et al. Changes in physical activity and sedentary behaviours from before to during the COVID-19 pandemic lockdown: a systematic review. BMJ Open Sport Exerc Med. (2021) 7(1):e000960. doi: 10.1136/bmjsem-2020-000960

34. Webster CA, D’Agostino E, Urtel M, McMullen J, Culp B, Egan Loiacono CA, et al. Physical education in the COVID era: considerations for online program delivery using the comprehensive school physical activity program framework. J Teach Phys Educ. (2021) 40(2):327–36. doi: 10.1123/jtpe.2020-0182

35. Castro MDB, Tumibay GM. A literature review: efficacy of online learning courses for higher education institution using meta-analysis. Educ Inf Technol. (2021) 26(2):1367–85. doi: 10.1007/s10639-019-10027-z

36. Case L, Yun J. The effect of different intervention approaches on gross motor outcomes of children with autism Spectrum disorder: a meta-analysis. Adapt Phys Activ Q. (2019) 36(4):501–26. doi: 10.1123/apaq.2018-0174



OPS/images/fspor-05-1128565-t003.jpg
Domain

Variable

Cognitive

1.04 (0.57)

Post
mean
(SD)
091 (053)

P
value

Effect size
(Cohen’s d)

Motor

117 (0.36)

113 (0.50)

Environment

092 (0.39)

093 (0.62)

Total

1.08 (039)

1.02 (047)

Physical
Activity

Light

9233
(91.34)

10267
(140.74)

6633
(74.41)

7
(113.12)

158.67
(142.4)

17767
(243.24)






OPS/xhtml/Nav.xhtml




Contents





		Cover



		Program evaluation of a virtual physical activity program for individuals with disabilities

		1. Introduction



		2. Materials and methods



		2.1. Design



		2.2. Participants



		2.3. Virtual S.M.I.L.E. Program



		2.4. Procedure



		2.4.1. Pre- and post-survey



		2.4.2. Weekly check-in survey



		2.4.3. Post-programming interviews



		2.4.3.1. Student leader interviews



		2.4.3.2. Caregiver/participant interviews











		2.4.4. Data analysis



















		3. Results



		3.1. Survey data



		3.2. Interview data











		4. Discussion



		4.1. Limitations



		4.2. Conclusion











		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher's note



		Supplementary material



		References



















OPS/images/cover.jpg
, frontiers ‘ Frontiers Sports and Active Living

Program evaluation of a virtual
physical activity program for
individuals with disabilities





OPS/images/fspor-05-1128565-t002.jpg
Variable
Age (years)

Mean (SD) or Frequency (%)
204 (6.87)

7 (47%)

Female

8 (53%)

Diagnosis

Autism Spectrum Disorder

9 (60%)

Down syndrome
Intellectual Disability

3 (20%)
1(6.6%)

Global Developmental Delay

1(6.6%)

3rd Chromosome Depletion

1 (6.6%)

Physical Functioning

013 (0.12)

Emotional Functioning

53 (22.5)





OPS/images/fspor-05-1128565-t001.jpg
Program
day
Friday Night

Activity

Participants
Arrive & Group
Game

Duration
(min.)

Description

Participants log onto call,
socialize with leaders, do ice
breaker activities (freeze
dance), Simon says etc.).

Divide into Break
Out Groups

10 (£2)

Participants and leaders join
break out rooms to smaller
programming groups.

Small Group
Activity #1:
Activity Chain
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Small Group
Activity #3: Freeze
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Leaders play songs through
their computer to all of the
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45 (£2)

Leaders wrap up final activity
of the night and say goodbye
to all participants. Once all
participants exit break out
group and log off, leaders join
program debrief session.
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Virtual Impact on
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Sub-theme
Few Perceived Virtual
Barriers for Participants

Example quote
“For us because we had
already been doing it for quite
some time, I was used to it
from school because I was on
an T was doing stuff like
‘meetings through zoom for a
while and uhm we also do
speech therapy on a different
platform and so we're kind of
used to all that stuff. But in
the beginning of covid, if you
had started it, T probably
wouldn't be quite so tech
savvy.” [Caregiver 1]

Virtual Barriers Posed
Slight Problem

“We had a couple of Wi-Fi
issues. Sometimes people had
just difficulties like opening
zoom links when we've
changed the links, but once
they got the second hand on
it, overall, it was pretty
straightforward for most
families. T know that some
families don't have like
reliable access to Internet, so
that sometimes is struggle for
them.” [Leader 4]

Virtual Programming
Posed Problems for
Activity Transitioning

“Ido find for [Participant’s
Name] I should never tell her
[Virtual SM.LLE. is]
happening until it's actually
up and running. So, waiting to
log in 50 waiting to be invited
into the sessions with just the
blank screen when she
thought it was going to be
SMILE. [...] If there’s those
hiccups and it's not right there
when she's anticipating it, that
can throw her off as well”
[Caregiver 8]

Enjoyed/appreciated use of
Technological Tools
(Email, Zoom Features etc.)

[Discussing enjoyment of the
Spotlight feature on Zoom]
“Being able to spotlight [the
participants] on the screen
really gave them the chance to
speak instead of like at regular
SMILE. when you wouldn't
necessarily have that.” [Leader

Virtual Platform Helped
Reduce some Anxiety for
Participants with ASD

“[In in-person SM.ILE]
“[They were] super shy, low
engagement, you know high
needs ASD, but [they] shone
like [they were] great with the
online stuff. T think it was just
like [they were] kind of less
kind of, [they were] less
distracted you know there was
less kind of external stimuli
going on.” [Leader 3]

Program Impact on
Social and Motor
Goals

Programming
Impact on Physical
Activity

Perceived Social Benefit

“If you could only have seen
how happy she was when she
was in those zoom classes and
she was secing familiar faces.
Not only of the leaders but
they you know they had other
people in there as well that she
knew she was just ecstatic just
for that, that connection
itself”. [Caregiver 4]

Difficulty Motor
Programming

Physical Activity Levels
Decreased

“You can't really set up a relay
race like something like that,
o like an obstacle course,
something like that you do at
SMILE, you could, we could
normally do, but it did open
up some other like
opportunities where we gol to
play a little bit with the
technology. [...] Soit did kind
of like open up that
opportunity but you know it
did close some doors as well”
[Leader 3.

“Iwould have to say she was
less active, my daughter before
covid she was busy four days a
week after school, for various
activities, at least four days a
week, and [um] with covid
that went down to zero at one
point and then getting her to
connect with the SMILE.
programming to do things to
be physical was difficult.”
[Caregiver 4]

Physical Activity Levels
Constant or Increased

[Discussing impact of
programming on physical
activity and levels may have
increased but] *not really that
much more”. [Caregiver 8]

Program Influenced Family
Physical Activity Levels

“In the last while we have not
been very good at that, like
just even as caregivers, we
haven't been having much
physical activity in the last
while, so it actually
encouraged us. I'm doing

30 min a day now.”
[Caregiver 7]

Impact of Program
Design

Liked the At-Home
Activities

“She loved the at-home
activities™ [...] “it was great
for me asa tool as well to have
a resource to go to for ideas to
do something different”
[Caregiver 6.

At-Home Activities Not
‘Well Received

“ILalways read the activities to
her and I think the first week
we managed to do a couple of
them, but after that it was
totally downhill”

[Caregiver 4]

Zoom Sessions Were Well
Received and/or Should be
More Often

“Ill tell you the three zoom
classes that were held. She
totally loved those and she
participated in the activities
and it- by the time we got
through to the third one I
wasn't even in her room with
her.” [Caregiver 4]

Participants/Caregivers
Missed 1-to-1 Pairing as in
In-Person Programming

“And you know the special
relationship that they get with
the partner they have in
SMILE. like there's nothing
like it. There's lterally
nothing like it so that I knew
would be kind of a sad thing
because she didn't have like
one person that kind of just
dote on her, which you know,
something that she really
Iooked forward to.”
[Caregiver 11]

Program Feasibility
for Families

Liked the use of Outdoor
Involvement in Activities

“It gave us things we could do
‘within our own little
neighbourhood within our
own yard that still kept her
busy and engaged in having
fun and it didn't necessarily
involve a TV or computer or
again all those everyday things
she has.” [Caregiver 6]

Location Problems with
Programming At-Home

“My place isn't really set up
for that.” [Caregiver 8]

‘Time Requirements Were
Difficult

“That's where the problem
came in and that’s why we
didn't get more of [the At-
Home Activities] done is T
don't have, I didn’t have the
time like between my husband
and 1 we both work different
shift work, so we basically try
to work like opposite
schedules. So we're always
crazy” [Caregiver 11]

Program reduced Location
Barriers

“We've relocated. It was just
relief to know that there was
still going to be a connection
of some sort with the
program” [Caregiver 6]
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If a participant responded that they did not complete programming that week, they
were ot prompted to report on the enjoyment, ease of activities, or days active
with activities for that respective week.
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