TESTING AN INTERVENTION TO INCREASE ADOLESCENT AUTONOMOUS
MOTIVATION FOR PHYSICAL ACTIVITY AND MODERATE-TO-VIGOROUS
PHYSICAL ACTIVITY AMONG RURAL, ADOLESCENTS

By

Karla Palmer

A DISSERTATION

Submitted to
Michigan State University
in partial fulfillment of the requirements
for the degree of

Nursing — Doctor of Philosophy

2022



ABSTRACT

Daily moderate to vigorous physical activity (MVPA) is critical for high school (HS)
students in rural areas who are not meeting physical activity (PA) guidelines. HS students who
are not involved in sports and other activities that help them meet current PA recommendations
need additional programs to assist them in achieving this objective. Although PA is vital to their
health, limited research has evaluated PA interventions with rural HS students. The two-fold
purpose of this dissertation is: (1) Examine autonomous motivation for PA; and (2) Test the
acceptability, feasibility, and preliminary efficacy of a PA intervention with rural HS students.
The dissertation aims are: (1) To analyze the concept of adolescent autonomous motivation for
PA, (2) To test the preliminary efficacy of a 10-week Teen Leisure Time PA Club (TLC)
intervention among rural HS students, as compared to a control condition, in: a) increasing
MVPA (primary outcome; min/hr.; accelerometer-measured) and decreasing sedentary behavior,
body mass index (BMI), percent body fat (% BF), and perceived stress; and b) improving
psychosocial (basic psychological needs [BPNs]: competence, autonomy, and relatedness and
autonomous motivation for PA), (3) Evaluate the feasibility of the intervention related to: HS
students’ enrollment, attrition, and attendance in the club; delivery/receipt of avatar motivational
messages and weekly PA goals and strategies; and adherence to protocols, (4) To explore HS
students’ and club instructors’ satisfaction with the intervention (individual interviews).

Manuscript 1 is a concept analysis of adolescent autonomous motivation for PA. The
review utilized Rodger’s Evolutionary Model of concept analysis. Five online databases were
searched for studies published in English utilizing key words, such as adolescents/teenagers,
motivation, autonomous motivation, and PA. The results yielded 1971 records, with 68 articles

meeting eligibility criteria. Findings demonstrate that adolescent autonomous motivation for PA



is conceptually defined as a personal desire to attain PA because the behavior is fun and
enjoyable, or it is an important part of how the adolescent self-identifies. Manuscript 2 and 3 are
based on data designed to evaluate a PA intervention. Two rural school districts were approached
to participate and students were recruited from their home room classes during school hours. The
study population included HS students in grades 9 through 12 that were willing to participate.
Manuscript 2 examines quantitative findings from this original intervention study. Measures
included the primary outcome of MVVPA (via ActiGraph); and secondary outcomes of sedentary
behavior, perceived stress, BMI, %BF, and self-report PA. No differences in accelerometer
measured or self-reported PA emerged between the intervention and control groups at baseline
and post-intervention. Retention rates (83%) and positive feedback from participants supported
the intervention’s acceptability. Enrollment rate was very low (1.88%). No between-group
differences occurred in any of the measured variables. Manuscript 3 examined qualitative data
from semi-structured interviews conducted with a sub-sample of 10 HS students. Interviews
explored adolescents’ perceptions of their experiences with the TLC and the degree that the
environment was autonomy-supportive. Recorded interviews were transcribed, and two
independent reviewers coded the data. Findings showed that these concepts (BPNs and
environmental variables) are important and help support autonomous motivation for PA.

In summary, this study, guided by the Self-Determination Theory (SDT) established that
adolescent autonomous motivation for PA may contribute to increase PA in rural HS students

and that the TLC intervention was acceptable, and feasible.
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CHAPTER ONE: INTRODUCTION

United States (U.S.) Youth Risk and Behavior Survey (YRBS, 2019) data show that
14.8% of HS students are obese, and another 15.6% are overweight. Moreover, PA behaviors
adopted during adolescence are likely to be maintained into adulthood, making this stage of life
an important time to participate in and promote PA (National Alliance of Youth Sports, 2018;
Oluwasanu & Oladepo, 2017; Reinehr, 2018). Obesity is defined as a BMI at or above the 95"
percentile, and overweight is defined as a BMI between the 85" and below the 95" percentile for
adolescents of the same age and sex (Centers for Disease Control and Prevention [CDC], 2020).
Michigan is the fifth highest state in the U.S. for adolescent obesity rates (Robert Wood Johnson
Foundation, 2019), indicating the seriousness of the problem. In addition, rural adolescents have
a 26% greater risk of obesity, as compared to their urban counterparts (Euler et al., 2019). The
high percentage is a concern because obesity tracks from adolescence into adulthood (WHO,
2020).

In the U.S., the most recent projections report that by 2030 more than 85% of adults will
be overweight or obese (Hruby & Hu, 2015), indicating an urgent need for intervention before
adulthood is reached. Although adolescence is an ideal time to intervene (Dishman et al., 2018;
National Alliance of Youth Sports, 2018; Oluwasanu & Oladepo, 2017; Reinehr, 2018),
interventions to increase adolescents’ PA have had limited effectiveness. Interventions that
increase their autonomous motivation for PA may be key (Ntoumanis et al., 2020). Although PA
interventions have been tested among urban HS students, the approaches and related findings
cannot be generalized to rural HS students, due to differences in their physical environment (e.g.,
limited access to PA opportunities or increased distance to facilities; Barnidge et al., 2013;

Cleland et al., 2015). Another approach that is lacking is the use of autonomy-supportive PA



environments in the after-school setting for rural HS students. An autonomy-supportive PA
environment provides support for the basic psychological needs (BPNs; competence, autonomy,
and relatedness) and moves motivation along the continuum in a positive direction (Gillison et
al., 2009; Mouratidis & Michou, 2011).

Dissertation Aims:

1) To analyze the concept of adolescent autonomous motivation for PA (Manuscript 1).

2) To test the preliminary efficacy of a 10-week Teen Leisure Time PA Club (TLC)
intervention among rural, HS students, as compared to a control condition, in: a)
increasing MVPA (primary outcome; min/hr.; accelerometer-measured) and, decreasing
sedentary behavior, BMI, % BF, and perceived stress; and b) improving psychosocial
(BPNs: competence, autonomy, and relatedness; and autonomous motivation for PA;
Manuscript 2).

3) To evaluate the feasibility of the intervention related to: HS students’ enrollment,
attrition, and attendance in the club; delivery/receipt of avatar motivational messages and
weekly PA goals and strategies; and adherence to protocols (Manuscript 2).

4) To explore HS students’ and club instructors’ satisfaction with the intervention
(individual interviews and surveys; Manuscript 3).

This dissertation will use the three-manuscript format. Specific research questions will be
introduced with each manuscript in Chapters 2-4.
Background and Significance
Physical inactivity strongly increases the risk of obesity (OR 3.9, 95% ClI, 1.4-10.9;
Pietildinen et al., 2008). Physical inactivity plays a key role in the development and management

of obesity; while obesity impacts negatively on an adolescent’s PA level (Hohepa, Schofield, &



Kolt, 2004; Pietildinen et al., 2008). The World Health Organization (WHO, 2020) estimates that
as many as 1.9 million deaths worldwide are due to physical inactivity. Adolescents in rural
areas have 20.42 minutes/day more sedentary activity than those in urban areas (Euler et al.,
2019). Adolescents in rural areas also have 8.17 minutes per day lower MVVPA than urban
adolescents (Euler et al., 2019). Inadequate PA represents the non-achievement of recommended
PA guidelines calling for at least 60 minutes of mostly MVPA every day (Thivell et al., 2018).
Therefore, the promotion of PA is an essential public health strategy to improve the health of
adolescents (WHO, 2020).

Of the 40 million U.S. children who participate in sports each year, about 70% will drop
out by the time they turn 13 (National Alliance of Youth Sports, 2018). PA begins to decline
during adolescence, resulting in increased weight gain. This problem makes HS students (low or
inactive, males and females in 9" through 12" grade) a key population to focus on for developing
PA interventions that are outside of sports participation (Dishman et al., 2018; National Alliance
of Youth Sports, 2018; Oluwasanu & Oladepo, 2017; Reinehr, 2018). Sedentary behavior is
characterized by an energy expenditure of < 1.5 METs while in a sitting, lying, or reclining
position (Thivell et al., 2018). MVVPA is a category of activity intensity that requires some heavy
breathing with exercise (Evenson et al., 2008) and accelerations via an ActiGraph with pre-
established cut points of MVPA > 2,296 counts/minute (Evenson et al., 2008). Reducing
sedentary behavior and increasing PA is a major focus for obesity prevention among adolescent
populations.

Promotion of PA continues to be a priority for improving HS students’ health and well-
being. Evidence is indisputable regarding the effectiveness of regular PA for the primary and

secondary prevention of several diseases, such as depression, type 2 diabetes, cancers, and



cardiovascular disease. Increasing rural, HS student’s MVPA and reducing their sedentary
behavior is critical for attaining or maintaining a healthy weight. Many rural HS students also
have higher levels of perceived stress (Euler et al., 2019; Johnson & Johnson, 2014), due to
challenges faced in rural areas (e.g., poverty, distance-related issues) as compared to urban HS
students (Stults-Kolehmainen & Sinha, 2014). Perceived stress is defined as the degree to which
individuals appraise that their demands exceed their coping skills (Cohen, 1994). PA has been
found to be associated with lower perceived stress (Stults-Kolehmainen & Sinha, 2014) and is
identified as a positive strategy to manage HS students’ stress and increase their resistance to
stress (Ratey & Hagerman, 2008). Therefore, assisting rural, HS students to increase their PA to
manage their high stress level is a priority.

In-school interventions. Many past approaches to address PA for adolescents, including those
of HS age, have attempted to do so in the school setting, typically in the physical education (PE)
setting. However, the effects of these school-based interventions on PA were small for
adolescents (standardized mean difference [SMD] =.02-.19; Borde et al., 2017; Van de Kop et
al., 2019) indicating the need for other approaches.

Only two in-school intervention studies were found that focused on increasing PA among
rural HS adolescents. “The Planning to be Active” study, based on the Social Cognitive Theory
(SCT; Hortz & Petosa, 2006), showed that implementing an activity-based PE curriculum with
eight skill-building lessons integrated into the existing curricula resulted in increased self-
reported leisure time MVPA post-intervention. Unfortunately, the HS students self-reported their
PA, and the researchers reported difficulty working with school districts to change the existing
required curricula during the school day (Hortz & Petosa, 2006). Moreover, the researchers

provided incentives to increase PA during the intervention (Hortz & Petosa, 2006) an approach



that is not sustainable. Based on both the Social Ecological Model (SEM) and the SC, the other
study (Pate et al., 2005) tested an intervention that included both health lessons during the school
day and a supportive family environment. The study showed higher rates of PA one year after the
intervention had ended; however, this intervention was a whole-school design (Pate et al., 2005),
which is difficult for schools to maintain. Also, determining which components of the SEM may
have affected the change was difficult. Unfortunately, both intervention studies measured PA via
self-report (Hortz & Petosa, 2006; Pate et al., 2005), which can be unreliable due to social
desirability and recall bias (Trost, 2007; Warren et al., 2010). Schools are identified as prime
target settings for the promotion of PA (CDC, 2017; WHO, 2020) because of the broad influence
on adolescents who are required to attend school; however, due to rigorous academic
requirements, many rural HS students are unable to take PE or health education every day, and
an in-school approach may not be feasible in all districts (Love et al., 2019). Moreover, while
altering curricula during the school day to increase PA may be successful for short-term gains, a
long-term change has not been demonstrated consistently (Love et al., 2019). Therefore,
conducting interventions outside the school day to increase HS students’ PA is recommended.
After-school interventions. After-school provides an ideal setting for PA interventions, as
previous after-school PA interventions have resulted in a moderate-effect on PA (SMD=.44;
Beets et al., 2009; Heath et al., 2012). However, only one after-school intervention was found
that included HS age students, but was not with a rural population. Lubans and Morgan’s (2008)
8-week extracurricular SCT sport program had a significant effect only on adolescents classified
as low-active at baseline, but not on those classified as active. Unfortunately, the low-active

participants still did not meet the step recommendation, which may limit the clinical significance



of the intervention. Moreover, the intervention did not incorporate technology, which is a
suggested approach for HS students (Loescheer et al., 2018).
Barriers to scientific progress in PA interventions for HS students to date. Although PA
interventions have been tested among urban HS students, the approaches and related findings
cannot be generalized to rural HS students, due to differences in their physical environment (e.g.,
limited access to PA opportunities or increased distance to facilities; Barnidge et al., 2013;
Cleland et al., 2015). Another issue is that the approaches lack the use of autonomy-supportive
PA environments in the after-school setting for HS students to assist them with increasing their
PA. An autonomy-supportive environment may help adolescents meet their BPNs of relatedness,
competence, and autonomy as a means to increase their autonomous motivation for PA
(Standage, Duda, & Ntoumanis, 2005). However, no studies were found that tested the effect of
an autonomy-supportive environment on the PA of rural HS students in an after-school setting.

Demographic variables. Identifying demographic factors that can potentially influence
adolescents’ participation in PA interventions is essential for developing effective PA
interventions. Several demographic factors, such as age, race, sex, SES, and prior behavior,
affect whether U.S. adolescents meet PA guidelines. There are gaps in PA and related
opportunities for PA based on these demographic variables that need to be addressed.

Age. Adolescents aged 16-19 only achieve 26 minutes of MVVPA, whereas as adolescents
aged 12-15 achieve 33 minutes of MVVPA (Belcher et al., 2010). However, children aged 6-11
participate in even more PA (88 minutes; Belcher et al., 2010). Only 6% of HS-age adolescents
are required to take physical education (PE) classes at least 3 days per week, as compared to 15%
of elementary age students (School Health Policies and Practices Study, 2014); in addition, these

adolescents can obtain PE class exemption waivers. A significant drop in PA occurs with



advancing age (National PA Plan Alliance, 2018). Decreases in PA are steeper from ages 12-17
than ages 18-24; this occurrence may be due to decreases in the amount of PA required when
reaching early adulthood (Armstrong et al., 2018). For example, U.S. recommendations call for
adults to achieve 150 minutes of PA per week (CDC, 2018). However, the notable decrease in
PA across adolescence may be due to increased demands on adolescents’ time (e.g., increased
schoolwork, employment; Armstrong et al., 2018). Regardless, intervention strategies that can
decrease the stark decline in PA are needed.

Race. Differences in race related to PA are somewhat unclear for adolescents and not
always consistent across data sets (National PA Plan Alliance, 2018). Accelerometer data for 6-
to 19-year-olds show Non-Hispanic White youth to be the least active (21.1%; Troiano et al.,
2008). This dissertation work will be completed in a rural area that has a high level of Non-
Hispanic White youth (MiPHY, 2018). However, YRBS data show (2017) 48.7% of non-
Hispanic white youth engage in at least 60 minutes of PA daily, which is higher than African
American and Hispanic youth in this self-report data.

Sex. Regardless of data sources, boys are more active than girls, however these
differences are greatest in younger children than adolescents (National PA Plan Alliance, 2018).
Youth Risk and Behavior Survey data (2017) show that approximately 18% of HS-age girls and
35% of HS-age boys report participating in at least 60 minutes of daily PA. Accelerometer data
also show that 28% of boys and 20% of girls ages 6-17 engage in at least 60 minutes of PA daily
(National PA Plan Alliance, 2018). Findings that females attain less PA than males persist across
all race/ethnicity and income groups (Armstrong et al., 2018) making this an important variable

to examine.



SES. Armstrong et al. (2018) found that low-income adolescents in all groups (sex,
racial/ethnicity, age) reported less PA than their higher income peers; other studies have also
associated lower SES with lower PA level (Boone-Heinonen et al., 2010; Gordon-Larsen et al.,
2006). Those with lower SES have less money to spend on sports participation fees, are unable to
pay the high fees for PA opportunities, and typically the built environment around them has few
safe parks, sidewalks, and facilities to participate in PA (Armstrong et al., 2018). Stalsberg and
Pederson (2018) recommend that SES should always be considered when working with PA
domains. Stalsberg and Pederson (2018) reviewed 56 studies and noted that the only domain
having a positive relationship with leisure time PA was SES (Stalsberg & Pederson, 2018);
making SES an important variable to include in studies.

Prior Behavior. Among adolescents aged 10-13 years old, those with higher levels of PA
had less decline in PA over time (Craggs et al., 2011). In a systematic review (Craggs et al.,
2011) of 46 studies, 31 used self-report of PA and included children and adolescents between the
ages of 4-18. Results showed that adolescents with higher levels of PA had less of a decline in
PA with advancing age. PA in adolescence improves physical fitness, cardiometabolic health,
bone health, cognitive outcomes, and mental health, and reduces adiposity (WHO, 2020).
Assessing adolescents’ prior PA level as a variable in intervention studies is important.

Secondary Outcomes. Sedentary behavior is typically higher in adolescents who are not
meeting MVPA requirements (Barnett et al., 2018). Physical inactivity and high sedentary
behavior are global public health concerns. Sedentary behavior has distinct negative health
outcomes, such as cardiovascular disease, cancer, and Type Il diabetes, in adults (Biswas et al.,
2015). According to Common Sense Media (2020), the average amount of time per day that

adolescents (13-to-18 years old) use recreational screen time-based media is 6 hours 40 minutes



(Rideout& Robb, 2019) which is considered sedentary behavior. In addition, screen time-based
media increases substantially with age, most notably during preadolescence, leading to
adolescents being the most sedentary of the pediatric populations and engaging in the most
screen time-based media daily (Barnett et al., 2018). Most guidelines indicate that less than 2
hours of screen-time is recommended for the adolescent population (Barnett et al., 2018).
Screens are becoming more and more embedded in adolescents’ lives; and although increased
exposure may seem inevitable, encouraging adolescents to move more and have less sedentary
behavior is important.

Perceived Stress. Perceived stress arising from life events and daily hassles can have a
negative outcome on adolescents’ health. To cope effectively with stress, adolescents appraise
both the degree of threat involved and whether they have the resources to deal with the stress
(Lazarus & Folkman, 1984). In the American Psychological Association (2018) survey to assess
stress among people in the U.S., adolescents reported higher levels of stress than adults, worse
mental health, and higher levels of anxiety and depression than any age group. For adolescents,
stress can have an impact on a variety of healthy behaviors like sleep, eating, and PA. Helping
adolescents understand how to manage their stress in a positive way with healthy habits, like PA,
getting enough sleep, and good nutritional habits, is important. Although adolescents report
higher levels of stress than adults, they do not report seeing the connection between stress and
negative health outcomes and the impact that stress can have on their health (APA, 2018). To
break the cycle of stress and unhealthy behaviors, it is important for adolescents to have the
support they need to cope with their stress. PA is a positive coping strategy that can help

adolescents manage their stress.



%BF and BMI. Studies have shown that PA interventions can improve physical or
cardiorespiratory fitness, and as a result, decrease BMI and % BF (Vasconcellos et al., 2014).
Both BMI and %BF will be used to determine overweight or obesity status of the students.

Self-report PA. Participants will also complete a self-report measure of PA at the end of
the intervention period. Self-report is a common method of assessment for PA data and will
allow for a back-up method of analysis if incomplete data via the ActiGraph is received from
participants (Sylvia et al., 2014).

Critical need for effective after-school PA interventions for rural HS students. One
approach, currently being promoted, that has not been used in any after-school interventions
including HS students involves developing an autonomy-supportive PA environment to help
increase adolescents’ autonomous motivation for PA (Aelterman et al., 2016; De Meester et al.,
2017; Kerner & Goodyear, 2017). Autonomy-supportive PA environments are those that: (1)
provide adolescents with options related to PA so that they can choose what they want to engage
in (autonomy), (2) help adolescents to develop skills so that they can feel successful when
engaging in PA (competence), and (3) assist adolescents in building quality relationships with
others who can support their PA (relatedness; see Figure 1.1).

Interventions that capitalize on recent technological advances through electronic delivery
are also a promising approach for adolescents. This delivery method is appealing to HS students
because of their strong interest in and regular use of technology (Rideout & Robb, 2019).
Approximately 95% of adolescents have a smartphone, and this percentage is consistent across
geography, races, ethnicities, and SES (Rideout & Robb, 2019). A recent systematic review
(Loescheer et al., 2018) showed that text messages had the potential to improve healthy lifestyle

behavior. Two studies including HS students were found that tested a technology-based
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intervention to increase PA. One intervention using text messages to improve adolescent PA
(ages 12-15 years old; Lau et al., 2012) had a significant effect in increasing self-reported PA.
Using an objective measure of PA in future intervention studies can provide a valid, accurate,
and reliable measure of PA related to technology-based interventions (Prince et al., 2008). The
other text messaging intervention (Thompson et al., 2016) for healthy adolescents’ (ages 14-17)
focused on increasing pedometer steps and resulted in an improvement in MVPA of 1.73
minutes per day when measured via accelerometer. The limited clinical effect in Thompson et al.
(2016) pilot study may indicate a need for additional types of delivery modes and options related
to PA besides only pedometer steps to allow for the adolescent to have autonomy and choice.
Both studies were theory based, with one applying the SDT (Thompson et al., 2016) and the
other using the Trans-theoretical Model (Lau et al., 2012) respectively. A meta-analysis (Webb
et al., 2010) on health behavior change and mode of delivery suggested that greater use of
supplemental modes (like text messages, avatars) could strengthen the intervention effect.
Therefore, combining two face-to-face after-school autonomy-supportive PA events with theory-
based avatar messages in an intervention may lead to a clinically significant improvement in
objectively measured MVPA.

Another approach used to improve health outcomes with technology, is the use of
avatars. Minjin, Jang and Peng’s (2020) systematic review on health interventions using avatars
to enhance healthy behaviors (specifically healthy eating and PA) included 18 studies; the results
of the review showed that using an avatar that is physically active, fit, and similar looking to the
user is an effective way to improve health behavior. Avatars are graphical representation of users
in a variety of electronic environments (Biocca, 1997; Minjin, Jang, & Peng, 2020). Of the 18

studies, only one study had a population of children (ages 9-12 years old; overweight; Li, Lwin,
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& Jung, 2014), but 15 had college-age participants — the latter of whom may be more associated
with the HS population (Minjin, Jang, & Peng, 2020). These 15 studies were laboratory
experiments that typically provided brief single exposure to the avatar (Minjin, Jang, & Peng,
2020). None of the studies used avatars to represent a peer to motivate participants to increase
their PA (Minjin, Jang & Peng, 2020). An avatar, especially a peer avatar, can serve as a model
of behavior through observation and imitation (Minjin, Jang, & Peng, 2020).

Based on evidence indicating that peer support for PA is important (Fritgerald et al.,
2012; Macdonald-Wallis et al., 2012) and that peer relatedness can strengthen an autonomy-
supportive environment (Gillison et al., 2013; JOesaar et al., 2012) avatars representing a peer
will be used to deliver SDT motivational messages to increase HS student’s autonomous
motivation for PA. This approach makes sense because autonomous motivation for PA improves
when the basic psychological needs (BPNs) improve, and increased autonomous motivation has
been linked to long-term behavior change (Owen et al., 2014).

Conceptual Framework

A detailed discussion of the SDT will be provided, and the model will be depicted. Then,
the adapted conceptual model, followed by the operational model guiding this dissertation, will
be comprehensively described.
Conceptual Model. SDT has been applied extensively in research aimed at understanding
motivation for PA among adolescents (Teixeira et al., 2013) and has been used to guide PA
interventions (Fortier et al., 2012). Accumulating evidence supports those interventions
addressing all components of the SDT, including all three BPNSs, have the potential for
improving intended outcomes (Teixeira et al., 2013). An autonomy-supportive environment is

consistently identified as being important for improving the BPNs and motivating adolescents to
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increase their PA (Standage, Duda, & Ntoumanis, 2005). Supporting the use of this type of
environment in SDT-based interventions, a recent meta-analysis that included interventions in
the health promotion and disease management literature (all ages and behaviors) showed
significant positive changes in need support; competence; autonomy; combined need
satisfaction; and autonomous motivation (Ntoumanis et al., 2020). The effect size (1) for health
behavior at the end of the SDT based interventions was 85.6% (Ntoumanis et al., 2020). This
information indicates that SDT is well-suited for designing a peer-based PA text messaging
component in an intervention for adolescents because peers can help to create a social climate
that can either support an adolescent’s BPNs, autonomous motivation for PA, and PA or
undermine these areas (Martin, Nigg, & Smith, 2013). Moreover, research on increasing PA
levels of rural, HS students is sparse (Beck et al., 2019), indicating the importance of conducting
interventions with this at-risk population.

Autonomy-supportive environment. The SDT describes an autonomy-supportive
environment as a social context that facilitates the process of increasing autonomous motivation
through developing the BPNs of competence, autonomy, and relatedness as related to a specific
behavior (Deci & Ryan, 2000).

Basic Psychological Needs. Deci and Ryan (2000) describe the BPNs, including
competence, autonomy, and relatedness, as building blocks that influence autonomous
motivation. Competence is the experience of mastery over a behavior; autonomy is a sense of
choice and endorsement of the behavior; and relatedness is feeling a social connection with
others during the behavior (Deci & Ryan, 2000).

Autonomous Motivation. Ryan and Deci (2017) conceptually define autonomous

motivation as motivation that comes from intrinsic sources, as well as extrinsic sources that
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involve the individual identifying with the value of the activity and how it aligns with the sense
of self. SDT indicates that engaging in behavior because it is consistent with intrinsic goals and
outcomes and emanates from the self reflects autonomous motivation (Deci & Ryan, 2000).
Positive Outcomes. The SDT emphasizes that autonomous motivation leads to positive
changes in behavior and outcomes (e.g., well-being and growth; Deci & Ryan, 2000).
Model relationships. SDT proposes that an autonomy-supportive environment helps to meet the
BPNs of competence, autonomy, and relatedness. When these BPNs are supported autonomous
motivation increase and positive outcomes occur (Deci & Ryan, 2000). For example, by
providing a variety of autonomy-supportive environments related to PA, such as at home, during
sports participation and through the school, students develop competence for PA, autonomy
related to PA, and relatedness in PA. Increases in these BPNs then result in enhanced
autonomous motivation for PA that, in turn, leads to the positive outcome of PA (see Figure 1.1).

Figure 1.1: Self-determination Theory Conceptual Model

Basic Aut -
Autonomy- : utonomous Positive
Supportive - Eseﬁcag(.)loglcal - Motivation — | Outcomes
Environment Competence,

Autonomy, &

Relatedness

Limitations. The SDT has a few limitations. Unfortunately, most of the research on PA based on
this theory has been cross-sectional (Beets et al. 2007; Gray et al., 2008; MacKey and La Greca,
2007; Sallis et al., 2002). Experimental studies are needed to advance the science by rigorously
testing this theory. This research serves to address this gap by utilizing an experimental design.
Another issue involves the need to continue to develop and test instruments for measuring the

theoretical constructs to identify those having the highest levels of validity and reliability. In
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many prior studies that tested the theory, PA was assessed via self-report, which has been found
to be problematic due to recall and response bias (Trost, 2007; Warren et al., 2010). The current
study addresses this issue by using an objective measure of PA.

Information is lacking on whether a theory-based autonomy-supportive PA environment
with daily peer delivered avatar motivational messages and weekly PA goals and strategies can
impact PA levels in rural, adolescents of HS age. This study is the first to use electronic SDT-
based, peer-delivered avatar motivational messages plus weekly PA goals and PA strategies in
combination with two after-school events (reflecting an autonomy-supportive environment) to
increase MVVPA among rural, HS students. Capitalizing on research demonstrating the
importance of focusing on the BPNSs, particularly peer relatedness (Saez et al., 2018; Sebire et
al., 2018), a novel, fun, and engaging way for HS students to increase their MVVPA has been
developed. This theory-based approach includes an autonomy-supportive environment uniquely
designed to meet HS students’ BPNs to directly increase their autonomous motivation for PA.
Whether autonomous motivation for PA can be increased through an autonomy-supportive PA
environment and then lead to increased MVPA among rural, adolescents is basically unknown.
Gaps in knowledge related to adolescents of HS age, particularly those living in rural areas, and
their PA are evident. The limited research conducted with this population is a major concern
because a sharp decline in MVVPA occurs with increasing age across adolescence, clearly
indicating that this developmental period is a prime time for implementing interventions
(Oluwasanu & Oladepo, 2017; Reinehr, 2018). Assisting adolescents to attain adequate PA is
essential because increased levels of PA have been associated with improvements in BMI and

%BF, and reductions in sedentary behavior and stress in this population.
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Recognizing the urgent need to intervene with HS students, researchers have developed
and tested PA interventions focusing on physical education (PE) and school environmental
change (e.g., increasing MVPA during PE and active classrooms; Babic et al., 2016; Ha et al.
2017; Kerner & Goodyear, 2017; Lonsdale et al. 2013; Nation-Granger, 2017; Perlman, 2013).
Unfortunately, these prior school-based interventions resulted in either no or minimal
improvement in MVPA and its maintenance. One plausible reason is that the approaches failed
to assist HS students in increasing their autonomous motivation for PA. One barrier to
implementation is that these interventions require intensive resources and time in an already full
academic schedule. Utilizing the time after school rather than during school to assist adolescents
to increase their MVPA, may potentially be less resource-intensive and more feasible for
improving adolescent autonomous motivation for PA and the behavior itself.

Strengths. The SDT has several strengths. A notable strength of this theory is that the constructs
are clear and modifiable and can be targeted in interventions. For example, participating in an
autonomy-supportive environment has been found to improve the BPNs of autonomy,
competence, and relatedness (Teixeira et al., 2013). SDT has been applied extensively in
research aimed at understanding motivation for PA among adolescents (Teixeira et al., 2013) and
has been used effectively to guide PA interventions (Fortier et al., 2012).

Synthesize theoretical model, accounting for any modifications.

The original SDT model will be adapted for this dissertation work (see Figure 1.2). This
adapted version of the SDT will be used to guide the intervention. It includes adolescent
demographic variables or characteristics (age, grade, race, SES, and prior behavior) that may
influence rural, adolescents’ perceptions (autonomous motivation for PA, BPNs, and autonomy-

supportive environment) and behaviors (MVPA, and sedentary behavior) under investigation.
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Objectively measured MVPA is the primary outcome. Secondary outcomes include sedentary
behavior, BMI, % BF, and perceived stress. Additionally, the model illustrates the following key
element from the SDT that is important to include in an intervention to address the previously
noted gaps in the literature: the need for an autonomy-supportive PA environment. This
environment will be created for rural, adolescents, through two components as follows: an after-
school environment and technology-based intervention. The two components of the TLC will be
implemented to address all BPNs as a means to increase adolescent autonomous motivation for
PA and, in turn directly improve the behavior.

Figure 1.2: Teen Leisure Time Activity Club
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Demographic variables will include age (Belcher et al. 2010), grade (Belcher et al., 2010), race
(Belcher et al., 2010), socioeconomic status (Stalsberg & Pedersen, 2010), and prior PA level

(McMurray et al., 2012; Schreier & Chen, 2013). Except for prior PA level, none of the variables
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related to personal factors are directly amenable to intervention. However, all these demographic
variables can influence PA (McMurray et al., 2012; Schreier & Chen, 2013).

Constructs from the original model will be the autonomy-supportive environment, BPNs
(competence, autonomy, and relatedness), and autonomous motivation but with a focus on PA in
each of the components. These constructs are defined as follows:

Autonomy-supportive PA environment is defined as a setting in which individuals feel
they are in control of their PA and can make choices surrounding their PA, have a personal
connection to others (Alali et al., 2020), and can make choices surrounding their PA; behavior
mainly occurs to meet intrinsic goals developed by the self (Aelterman et al., 2016; De Meester
et al., 2017; Gillison et al., 2014; Kerner & Goodyear, 2017). The social environment can
support or hinder autonomous motivation for PA among adolescents (Aelterman et al., 2016; De
Meester et al., 2017; Gillison et al., 2014; Kerner & Goodyear, 2017). Aelterman et al., (2016)
found that autonomy-supportive PA environments yielded the most desirable outcomes with the
highest levels of learning and performance and the lowest levels of resentment.

BPNs of PA. An environment that provides support for the BPNs of autonomy,
competence, and relatedness has the potential to increase autonomous motivation (Gillison et al.,
2009; Mouratidis & Michou, 2011; Schneider & Kwan, 2013). Peers, parents, PE teachers,
coaches, and other adults or youth role models can help to support the adolescents’ BPNs
(Gillison et al., 2013; Jdesaar et al., 2012), yet ways to best accomplish this task with rural
adolescents continues to remain elusive.

Competence for PA. Competence is the need to gain mastery of PA tasks and learn
different PA skills. The autonomy-supportive environment that the adolescent is participating in

can contribute to the competence an adolescent may feel regarding the PA. Peers, coaches, and
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parents can contribute to an adolescent feeling more competent in his or her PA through verbal
encouragement and role modeling behavior (Fullmer et al., 2018; Gillison et al., 2011).
Adolescents will be motivated for PA if they feel they can be successful at the task; without this
component being present, they will feel as if they cannot even start the task (Fullmer et al., 2018;
Gillison, et al., 2011). Ensuring that PA begins with easier skills, and then advances to more
difficult skills, will help support the development of competence towards PA, which in turn,
supports autonomous motivation. Competency with skills can be developed through observation
as well as active involvement in the skills (Shen, 2014). A lab-based study with adolescents
(N=192; ages 14-16) showed a correlation of .51 to .66 between perceived competence and
autonomous motivation to exercise (Schneider, & Kwan, 2013). A systematic review (Craggs et
al., 2011) showed that adolescents PA decreased less in adolescents (aged 14-18; 46 studies
included) with higher perceived self-efficacy. An additional review of reviews demonstrated that
perceptions of competency is an important correlate of PA in adolescents (Biddle et al., 2011).
This review included nine systematic reviews completed between 2000-2010, that involved
children and adolescents (Biddle et al., 2011).

PA Autonomy. PA autonomy among adolescents is identified as their basic need to
experience behavior as volitional (Fullmer et al., 2018; Palmer et al., 2020). Adolescence is an
important time of growth and development during which adolescents crave peer acceptance and
seek opportunities to develop autonomy and independence from parents/guardians (Healthy
People, 2020; Jarvis, 2019). Adolescents need to feel they have a choice in behaviors they
participate in (Fullmer et al., 2018; Nicaise & Kahan, 2013). Schneider and Kwan’s (2013) study

showed a significant correlation of .19 to .29 (p<.003) between perceived PA autonomy and
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autonomous motivation for PA. Cragg’s et al. (2011) systematic review showed there was less
decline in PA when adolescents had higher perceived behavioral control.

Relatedness in PA. Relatedness in PA is the need to experience a sense of belonging and
attachment to other people during PA. Developing a sense of relatedness is another important
part of an autonomy-supportive PA environment to enhance autonomous motivation for PA
(Fullmer et al., 2018; Gillison et al., 2011). Adolescents are seeking new identities that support
their own interests and want to feel that they belong with others who share in those same
interests. Results from previous studies related to social support have indicated a need for
continued research on social support as a predictor of PA among adolescents in order to
specifically identify the type of social support needed to increase their PA (Draper et al., 2015;
Laird et al., 2016; Mendonca et al., 2014). Participation in youth sports and organized clubs can
also influence adolescent PA in a positive way when an autonomy-supportive PA environment is
present (Li et al., 2014). Schneider and Kwan’s (2013) reported a correlation of .25 to .42
between perceived relatedness and autonomous motivation for PA. Cragg’s et al. (2011)
systematic review showed there was less decline in PA when adolescents had support for PA as
well.

Autonomous motivation for PA. Adolescent autonomous motivation for PA is a
personal desire to attain PA because the behavior is fun and enjoyable, or it is an important part
of how the adolescent self-identifies (Palmer et al., 2020). In a meta-analysis, Owen et al. (2014)
demonstrated that autonomous motivation for PA had a positive association with PA (r =.21-
.31). In a systematic review focused on 5-to-19-year-olds who were not attaining adequate
MVPA, Yew et al. (Yew et al., 2013) underscored the need for environmental support and a

theoretical approach to increase autonomous motivation. A recent cross-sectional study indicated
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that peers’ autonomy supportive behavior can improve the BPNs, autonomous motivation, and
MVPA in 12-to-15-year-old adolescents (Tilga et al., 2019). Although these results were
promising, no studies were found that tested the effect of an intervention on increasing peers’
autonomy supportive behavior to improve rural HS students’ MVPA.

Primary outcome MVPA is a category of activity intensity that requires heavy breathing
with exercise (Evenson et al., 2008) and accelerations in an ActiGraph with pre-established cut
points of MVPA > 2,296 counts/minute (Evenson et al., 2008). Increasing adolescents” MVPA
has been associated with improvements in their sedentary behavior (McMurray et al., 2012;
Schreier & Chen, 2013), BMI (Lohman et al., 2006), % BF (Lohman et al., 2006), and perceived
stress (Stults-Kolehmainen & Sinha, 2014).

Secondary outcomes will include sedentary behavior, perceived stress, BMI, % BF, and
self-report PA. HS students who are not meeting the recommended levels of MVPA (> 60
min/day of mostly MVVPA) usually have high sedentary behavior (Must & Tybor, 2005).
Increasing rural, HS students’ MVPA and reducing their sedentary behavior is critical for
increasing the brain’s resistance to stress (Ratey & Hagerman, 2008). Studies have shown that
PA interventions can improve physical fitness, and as a result decrease BMI and % BF
(\Vasconcellos et al., 2014). Both BMI and %BF will be used to determine overweight or obesity
status of the rural HS students.

Model relationships. The adapted model depicts a direct relationship between the
demographic variables and the intervention. The TLC intervention through increasing
perceptions of an autonomy-supportive environment will support the development of the BPNs
(competence, autonomy, and relatedness). Through support of the BPNs, the participants will

have enhanced autonomous motivation for PA, which will then increase the primary outcome of
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PA, and the secondary outcomes of sedentary behavior, perceived stress, BMI, %BF, and self-

report PA. This study will then qualitatively examine the participants’ and instructors’

perceptions of the intervention, including the autonomy-supportive environment.

Operational SDT Model
The operational model (see Figure 1.3) now describes the previous concepts as variables

with their measurement parameters to be tested.

Figure 1.3: Operational Model
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The operational model first includes the demographic variables that will be used to assess the

participants. (Tables 1.1 & 1.2, provide information on the measures.)

Demographic variables (age, grade, race, socioeconomic status, and prior behavior) will

be collected from students via an investigator-developed questionnaire sent electronically to

students in a Qualtrics survey at baseline.

Autonomous motivation for PA will be assessed with the Behavior Regulation in Exercise

Questionnaire-3 (Markland & Tobin, 2004; Wilson et al., 2006). This questionnaire consists of
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24 questions with a five-point Likert scale which ranges from 0 (strongly disagree) to 4 (strongly
agree). The BREQ-3 has been reported to be valid and reliable (Markland & Tobin, 2004; Wilson
et al., 2006) and measures the regulation of exercise behavior based on Ryan and Deci’s (2006 &
2017) motivation continuum. Responses are scored based on an item aggregation approach.
Intrinsic, integrated, and identified regulation subscales will be averaged into three unique
scores. Intrinsic, integrated, and identified regulation are forms of autonomous motivation

(Palmer et al., 2020).

Autonomy-supportive environments will be measured via the PASSES (Perceived
Autonomy Support Scale for Exercise Settings). PASSES will be used to measure the perception
of autonomy support in terms of the instructors at the two face-to-face events. Passes was
developed by Hagger et al. (2007). Its 12 items are scored on a seven-point Likert scale ranging
from 1 (strongly disagree) to 7 (strongly agree). Validity has been assessed with young people in
exercise settings using confirmatory factor analysis, support from three different persons, and
with young people from different cultures (Hagger et al., 2007).

BPNs will be assessed using the Basic Psychological Needs (BPNs) in Exercise Scale that
measures perceptions of competence, autonomy, and relatedness (Vlachopoulos et al., 2010). The
scale consists of 12 items: 4 items for each need (competence, autonomy, and relatedness). The
items are scored on a five-point Likert scale ranging from 1 (I do not agree at all) to 5 (I
completely agree).

Primary Outcome of MVPA (min/hr.) will be measured with ActiGraph GT3X-plus

accelerometers with pre-established cut points of MVPA > 2,296 counts/min (Evenson et al.,
2008). Data will be excluded if the ActiGraph is taken off during hours awake (noted by 20 or

more consecutive minutes of continuous zeros; Treuth et al., 2003).
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Secondary Qutcomes. Sedentary behavior will be tracked with ActiGraph GT3X-plus

accelerometers. The pre-established cut point for sedentary PA is < 100 counts/min (Trost et al.,

2011)._Perceived stress will be measured with the valid 10-item Perceived Stress Tool (ages 13-

17) NIH (Kupst et al., 2015). This scale will provide a self-appraisal of how the student feels
related to stress over the past month. BMI will be calculated from weight and height (kg/meters?)
using Centers for Disease Control and Prevention Growth Charts (Kuczmarski et al. 2000).

Percent BF will be estimated with the Tanita Scale (bioimpedance; BC-534). Self-report of PA

will be completed with the Physical Activity Questionnaire — Adolescent (PAQ-A; nine
questions long; Kowalski et al., 1997).

Feasibility will be measured by (a) enrollment rates: proportion of invited students who
enroll; (b) attrition rates: proportion of students who stop participation; and (c¢) attendance rates:
proportion of students who attend the two PA club events and deliver/receive daily avatar
messages and weekly goals/strategies messages. Instructors’ satisfaction with the PA club will be
evaluated using investigator-developed questions. Participant satisfaction will be assessed after
the intervention using student-completed surveys and six to 10 individual interviews (45 min
each) with randomly selected students (conducted by phone, audio-recorded, and transcribed
verbatim). The club instructors’ ability to maintain an autonomy-supportive environment will be
evaluated by the PI prior to the club (Protocol Check-off in Appendix, ). The PI will provide
retraining as needed.

Purpose

The purpose of this pilot study is to test the feasibility and preliminary efficacy of a 10-

week TLC intervention in increasing MVPA, decreasing sedentary behavior, decreasing

perceived stress, decreasing BMI, decreasing %BF, and improving autonomous motivation for
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PA and the BPNs (variables related to PA); among rural, HS students. For this study, both
quantitative and qualitative data will be collected. The main study involves a pretest (WK O:
baseline) - posttest (Wk 11: post-intervention) quasi-experimental design. The study utilized a
convenience sample from the two willing HSs (grades 9-12) to receive either the TLC
intervention or a control condition (usual school activities). After the intervention ends, up to 10
individual interviews will be conducted with randomly selected willing participants. These semi-
structured telephone interviews will occur with intervention participants to explore their
experiences. It is anticipated that using both quantitative and qualitative methodology will
provide a more comprehensive examination and a broader understanding of the feasibility and
effect of the intervention than using only one method (Tariq & Woodman, 2013). The

quantitative component of this study will focus on improving the primary outcome of MVPA

(min/hr., accelerometer-measured) and secondary outcomes (sedentary behavior, perceived
stress, BMI, % BF, perceived stress, and self-report PA) and increasing the variables related to
PA (autonomous motivation; BPNs [competence, autonomy, and relatedness], autonomy-
supportive environment).
Dissertation Format

This dissertation adheres to a multiple manuscript approach. The introduction in Chapter
1 is followed by Chapters 2, 3, and 4, which include Manuscripts 1, 2, and 3, respectively.
Chapter 5 of this dissertation provides a synthesis of findings, recommendations for future work,
and conclusions. Each manuscript will address the research questions within the three aims of

this proposed dissertation.
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Manuscript One (Concept Analysis)

Chapter two is a concept analysis of adolescent autonomous motivation of PA. The paper
presents the state of the science on the concept which is paramount in the proposed intervention
study. It describes how the concept is measured, and how it has been used in the past.

The research questions for this concept analysis are:

1. What is the state of the science regarding adolescent autonomous motivation for PA?

2. How is adolescent autonomous motivation for PA measured?

Additionally, the review frames the literature with an assessment of the conceptual
foundations of adolescent autonomous motivation for PA using the SDT. The paper is published
in the Journal of Pediatric Nursing.

Dissertation Aim 1 (DA1)

Analyze the concept of adolescent autonomous motivation for PA. A modified version of
the Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) flow
diagram (Moher, Liberati, & Altman, 2009) was used to guide the review for the concept
analysis of adolescent autonomous motivation of PA. The paper titled “Adolescent autonomous
motivation for PA: A concept analysis” (Palmer, et al., 2020) utilized Rodger’s Evaluation
Method (2000) of concept analysis. The purpose of this manuscript was to present an analysis of
the concept of adolescent autonomous motivation for PA by identifying its defining attributes,
related concepts/surrogate terms, antecedents, and consequences. To build on the current, but
limited, understanding of adolescent autonomous motivation for PA, the manuscript provided a
conceptual definition formulated from a comprehensive review and integration of the theoretical
and empirical literature. A literature review related to adolescent autonomous motivation for PA

was completed utilizing the following databases: Cumulative Index of Nursing and Allied Health
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Literature (CINAHL), Education Resources Information Center (ERIC), PsychINFO, PubMed
and SPORT Discus. Key words used for the review were motivation, autonomous motivation,
adolescents or teenagers or young adults and PA or exercise or fitness or physical exercise. The
analysis indicated that adolescent autonomous motivation for PA is reflected by a continuum and
is dynamic (DeMeester et al., 2017; Dishman et al., 2018; Wang, 2017). Adolescent autonomous
motivation for PA may include intrinsic motivation and the following two forms of extrinsic
motivation: integrated and identified regulations. The level of adolescent autonomous
motivation for PA is based on the social context and autonomy-supportive environment
providing support for or hindering its development (Fullmer et al., 2018; Gillison et al., 2011).
Positive perceptions of PA impact autonomous motivation for PA. As related to the purpose of
this study, the theory indicates that assisting rural HS students to meet their BPNs in an
autonomy-supportive environment may increase their autonomous motivation for PA, and, in
turn, the behavior itself.

Manuscript Two/Chapter Three (Quantitative Study)

Manuscript two reports on an original quantitative study using a pretest-posttest design to
test the effect of an intervention, called TLC, on Rural, HS Students’ PA. HS students (N= 31)
will participate in the 10-week TLC that includes two face-to-face after-school events, daily
motivational text messages, and weekly PA goals and strategies; or they will participate in usual
after-school activities control condition.

The research questions for Chapter 3 are:

1) What is the effect of the 10-week TLC intervention as compared to the control on
rural, MVPA (primary outcome) or the secondary outcomes (e.g., sedentary behavior, perceived

stress, BMI, %BF, and self-report PA)?
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2) What is the feasibility of the 10-week TLC intervention for rural, adolescents?

Students were recruited from two rural communities through the identified HSs and asked
to participate in the study.
Dissertation Aim 2 (DA2)
To test the preliminary efficacy of a 10-week TLC intervention among rural, HS students, as
compared to a control condition, on: a) increasing MVPA (primary outcome; min/hr.;
accelerometer-measured); decreasing sedentary behavior, perceived stress, BMI, % BF; and
increasing self-reported PA; and b) and improving psychosocial (BPNs: competence, autonomy,
and relatedness and autonomous motivation for PA; Manuscript 2). Evaluate the feasibility of the
intervention related to: HS students’ enrollment, attrition, and attendance in the club;
delivery/receipt of avatar motivational messages and weekly PA goals and strategies; and
adherence to protocols (Manuscript 2).

Manuscript two reports on an original quantitative study using a pretest-posttest design
(WK. 0: baseline; WK. 11: post-intervention) to test the effect of an intervention, called TLC, on
rural HS students’ PA. HS students (N=31) will participate in the 10-week TLC that includes
two face-to-face after-school events, daily motivational text messages, and weekly PA goals and
strategies; or they will participate in a usual after-school activities control condition. The primary
purpose of the study is to determine whether rural, low-active HS adolescents in the 10-week
TLC intervention show greater improvement in MVVPA, sedentary behavior, perceived stress,
BMI, and %BF than adolescents in the control group. At baseline and post intervention, HS
students’ complete questionnaires assessing demographics, BPNs, autonomous motivation,
perceptions of autonomy-supportive environment, and perceived stress. PA is measured via

ActiGraph and self-report, and body composition is estimated (objective measures: BMI [height
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and weight]; and %BF). Findings are expected to support testing with a larger sample and
provide insight on the potential role of autonomy-supportive environments for increasing the
BPNs, autonomous motivation, and MVPA. The effect of the intervention on MVPA will be
estimated and used to power a future large-scale RCT and test efficacy. This manuscript will be
submitted to Nursing Research.

Manuscript Three/Chapter Four (Qualitative Study)

Manuscript three reports on an original qualitative study using qualitative content
analysis (Krippendorff, 2013) related to the participants satisfaction with the PA intervention.
Chapter four is a qualitative data analysis of participants in the Teen Leisure Time PA Club for
Rural, Adolescents Trial. Participants (N= 10) in the trial were interviewed via Zoom with a
semi-structured interview guide.

The research questions for this manuscript are:

1) How do rural, adolescents evaluate their experience in an intervention that includes an
autonomy-supportive environment to increase PA? And,

2) What approaches optimally leverage peer relatedness in promoting adolescent PA?

Dissertation Aim 3 (DA3)

To explore HS students’ satisfaction (individual interviews; Manuscript 3).

Manuscript three in Chapter Four reports on an original qualitative study using
framework analysis (Glesne, 2011; Starks & Brown Trinidad, 2007; Thompson et al., 2022) to
evaluate the TLC by exploring perceptions of rural, low-active HS students who received the
intervention. Participants (N=10) will be interviewed via Zoom with a semi-structured interview
guide. Ten HS students will be recruited to complete 30-45-minute semi-structured Zoom

interviews after completing the intervention. The interviewer will ask the HS students questions
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about the autonomy-supportive environment, including the two after-school events and the peer
avatar motivational messages, and about ways to improve the intervention. Interviews will be
guided by a semi-structure interview guide, recorded, and transcribed verbatim. The interviews
will be coded using N-Vivo Software. Major and minor themes will be identified (Glesne, 2011;
Starks & Brown Trinidad, 2007; Thompson et al., 2022). The manuscript is formatted for
submission to Journal of School Nursing for publication consideration.
Chapter 5

Chapter 5 summarizes dissertation findings and synthesizes conclusions for future

implications as they contribute to nursing research, practice, education, and policy.
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CHAPTER TWO: ADOLESCENT AUTONOMOUS MOTIVATION FOR PHYSICAL
ACTIVITY: A CONCEPT ANALYSIS
Abstract
Purpose. The purpose of this concept analysis is to develop a clear definition of adolescent
autonomous motivation for physical activity (PA) based on all existing theoretical and
operational definitions of autonomous motivation noted in the literature. For providers,
understanding this is essential to elucidate why some adolescents choose to participate in a
health-promoting behavior like PA. Researchers need to identify if they are evaluating
autonomous motivation or a different type.
Methods. Rodger’s Evolutionary Method of concept analysis was used. PubMed, CINAHL,
ERIC, Psychlnfo, and Sport Discus were searched.
Results. No concept analysis of adolescent autonomous motivation for PA was found.
Autonomous motivation may include intrinsic motivation and two forms of extrinsic motivation,
integrated and identified behavioral regulations. Defining attributes include being: 1) dynamic
and 2) on a continuum. Adolescent autonomous motivation for PA is the self-desire to be active
because PA is fun and enjoyable, or PA is part of how the adolescent maintains a healthy
lifestyle and part of who the adolescent identifies as being (as being an athlete or healthy).
Conclusion. Findings are that an autonomy-supportive environment and positive perceptions of
PA are needed in order to have the outcome of increased PA. The information may be helpful for
promoting consistency of measurement across disciplines. Future research with adolescents is
warranted to examine underlying differences between males and females, by age, weight status,

and developmental stage.
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Practice Implications. An in-depth understanding is needed for providers who are interested in
developing interventions to assist adolescents in regularly attaining adequate PA.
Introduction

Recent estimates from the President’s Council on Fitness, Sports, and Nutrition (2017)
indicate that 80% of adolescents do not meet current physical activity (PA) guidelines calling for
at least 60 minutes daily of mostly moderate to vigorous PA (MVPA) (Piercy et al. 2018; World
Health Organization, 2018). The Centers for Disease Control and Prevention (CDC, 2017)
emphasize that inadequate PA contributes to excessive weight gain at a young age, indicating an
urgent need for intervention. In the United States (U.S.), the most recent projections report that
by 2030 more than 85% of adults will be overweight or obese (Hruby & Hu, 2015), indicting an
urgent need for intervention before adulthood is reached. Obesity greatly increases the risk of
chronic disease morbidity, including-disability, depression, Type 2 diabetes, cardiovascular
disease and certain cancers, in both children and adults (Hruby & Hu, 2015). Targeting various
psychosocial factors related to the behavior, such as adolescents’ autonomous motivation for PA,
may be a necessary step toward increasing their PA (Vierling et al., 2007; Wang, 2017).

Although regular PA is essential for improving the health, energy, and productivity of
adolescents (Murdaugh et al., 2019), increased use of technology in this young population has
contributed to adolescent’s inability to meet the recommended guidelines for PA (Piercy et al.,
2018). Accumulating evidence indicates that it is more beneficial to assist adolescents in
developing behaviors like PA at this young age, rather than trying to change already established
unhealthy habits later in life (Murdaugh et al., 2019; Richards, 2015). Because adolescents spend
most of their time in school, school is an essential venue for providing adolescents with the

opportunity to engage in PA (Dobbins et al., 2013). School nurses, as the healthcare providers
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onsite, have a crucial role in assisting adolescents to achieve the PA goal at school (Cowell,
2014). Additionally, nurses in primary care settings, because of their frequent contact and ability
to develop trusting relationships with adolescents, are also well positioned to help motivate
adolescents to engage in PA (Murdaugh et al., 2019; Richards, 2015).

Adolescence is an important time of growth and development during which adolescents
crave peer acceptance and seek opportunities to develop autonomy and independence from
parents/guardians (Healthy People, 2020; Jarvis, 2019). Autonomy among adolescents is
identified as their basic need to experience behavior as volitional (Fullmer et al., 2018). In
addition, feeling competent with their skills related to PA is important during this developmental
period (Jarvis, 2019; Sterdt et al., 2014). Rapid physical changes occurring during this time may
increase body image concerns and unhealthy weight control practices, and either increase or
decrease adolescents’ willingness to participate in PA. These body image concerns may lead to
anorexia, bulimia, or fad dieting, all of which could negatively impact energy level and affinity
for PA. In light of these changes, adolescents may feel challenged in a PA setting, and their
autonomous motivation for PA can suffer. Therefore, it is important to understand and address
adolescent autonomous motivation for PA.

Educators, as well as psychologists and other health professionals, use autonomous
motivation with limited conceptual clarity (Singh, 2016). Occupational health providers seek for
employees to be autonomously motivated and use various techniques to accomplish this such as
a focus on enjoyment of their work (Singh, 2016). When educators focus on autonomous
motivation, they refer to behavior which is goal-directed towards self-learning (Niemiec & Ryan,
2009). For nurses and other health professionals caring for adolescents, understanding

autonomous motivation is essential to elucidate why some adolescents choose to participate in a
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health-promoting behavior and others do not. Concerns about adolescents’ inadequate PA have
resulted in an increased interest in examining adolescent autonomous motivation for PA
(DeMeester et al., 2017; Dishman et al., 2018). Unfortunately, researchers have employed
various conceptual definitions and measures of adolescent autonomous motivation for PA, and
findings regarding how adolescent autonomous motivation for PA impacts an adolescents’ PA
have been inconsistent (Owen et al., 2014; Owen et al., 2017). Despite the importance of
clarifying adolescent autonomous motivation for PA, no analysis of the concept was found that
achieved this objective. Therefore, the purpose of this paper is to present an analysis of the
concept of autonomous motivation for PA by identifying its defining attributes, related
concepts/surrogate terms, antecedents, and consequences. To build on the current, but limited,
understanding of adolescent autonomous motivation for PA, this paper will propose a conceptual
definition formulated from a comprehensive review and integration of the theoretical and
empirical literature.
Theory and Background

Self Determination Theory (SDT) provided a framework for the process and helped to
guide the analysis to yield a definition of the concept. SDT originated in the 1970s and
developed further in the mid-1980s (Deci & Ryan, 1985, 2008). Self Determination Theory did
not identify motivation as being a singular concept, similar to other motivation theories; instead,
the theory developed and differentiated among various types of motivation. For example, SDT
(Deci & Ryan, 1985) originally proposed the construct of autonomous motivation. Deci and
Ryan (1985) distinguished between autonomous motivation versus controlled motivation. They
defined autonomous motivation as comprising both intrinsic motivation and the types of extrinsic

motivation in which people have identified the value of the activity and integrated it into their
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sense of self. This autonomous motivation leads to an experience that can be self-endorsing
(Deci & Ryan, 2008). However, the definition of autonomous motivation in the theory is not
behavior specific. Given that individuals’ motivation may vary based on a specific behavior like
PA, a clear definition of adolescent autonomous motivation for PA is needed in order to ensure
accurate measurement of the concept in PA research.

Although some success has been achieved from interventions aimed at increasing
adolescent PA (Owen et al., 2013; Wilson et al., 2005), overall effects have been minimal with
limited maintenance of the behavior over time (Owen et al., 2017). Although important,
understanding adolescent autonomous motivation for PA is a complex process, particularly
because different types of motivation exist. Therefore, a comprehensive analysis of the concept is
important. SDT is useful because it offers information about antecedents of autonomous
motivation which include autonomy, competence, and relatedness (Aelterman et al., 2016;
Gunnell et al., 2016; McDavid et al., 2014; Wang, 2017). Although some interventions fostering
these three antecedents have ultimately resulted in the attainment and sustainment of an adequate
level of PA (Minatto et al., 2016; Owen et al., 2014), others have not been successful (Owen et
al., 2017). Regardless, based on longitudinal work involving objective assessment of PA,
Dishman and colleagues (2018) assert that future research should emphasize building
autonomous motivation for PA in interventions.

In a systematic review and meta-analysis of children and adolescents (ages 5-18 years),
researchers found autonomous motivation had a positive association with PA (Owen et al., 2014).
Autonomous motivation was defined as including intrinsic (e.g., I participate because it is
interesting and enjoyable) plus integrated (e.g., I participate because this aligns with my sense of

self) and identified (e.g. I participate because this behavior is beneficial and important) forms of
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motivation (Owen et al., 2014). In addition, Li and colleagues (2014) found that adolescents with
higher autonomous motivation and more active friends were more likely to participate in MVPA.
This finding suggests that social support from friends or being connected to active friends may
be important for building autonomous motivation for PA. In a student-centered intervention
based on the SDT and Social Cognitive Theory, Wilson et al., (2005) demonstrated that
psychosocial factors of autonomous motivation, self-efficacy, and self-concept predicted PA
(Wilson et al., 2005). In contrast, however, Timo et al. (2016) found that autonomous motivation
and enjoyment in physical education in grade seven did not predict future PA.

The sharp decline in PA during adolescence has generated increased research directed
towards enhancing adolescent autonomous motivation for PA with inconsistent effect on
improving PA. Consistency in defining and measuring a specified concept is essential to
advancing theory and effectively using it to design interventions that increase adolescents’
autonomous motivation for PA. While theory-based interventions aimed at increasing adolescent
autonomous motivation for PA may potentially increase PA, concepts in these theories need to be
consistently defined and measured to determine their full explanatory power. Developing a
concept analysis is the first step in defining adolescent autonomous motivation for PA. This step
is important to ensure the definition aligns with the operational measure.

Methods
Data Sources

The authors completed a literature review related to adolescent autonomous motivation
for PA utilizing the following databases: Cumulative Index of Nursing and Allied Health
Literature (CINAHL), Education Resources Information Center (ERIC), PsychINFO, PubMed

and SPORT Discus. Prior to the search being conducted by the first author, a health sciences
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librarian assisted with devising the literature search terms and reviewed the search process with
the first author. Key words used for the review were motivation, autonomous motivation,
adolescents or teenagers or young adults and physical activity or exercise or fitness or physical
exercise. Inclusion criteria were: original studies, written in English, time frame up to November
2019, addressed autonomous motivation or motivation and PA as concepts, and involvement of
adolescents from ages 12 through 18 years. Abstracts were excluded if they were: conferences,
dissertations, editorials, systematic reviews, articles on adults, and motivation related to
behaviors other than PA. After removing 446 duplicates, a total of 1525 abstracts were screened
and 96 were retained. After reviewing the 96 full-text articles, an additional 28 articles were
excluded because they did not meet the above inclusion criteria. As a result, 68 articles remained
for final inclusion in the analysis. Figure 2.1 provides a summary of the literature search results.
The 68 full-text articles that remained were from the following databases: SportDiscus
(n=19), PubMed (n=18), CINAHL (n=6), ERIC (n=5), and PsychInfo (#=20). The articles
represented a variety of disciplines which were determined based on the background or college
affiliation of each first author, as reported in the publication and/or matched with the article
content. Disciplines included: Sport Science (n=19), Health (n=18), Education (n=10), and
Psychology (n=9). Tofthagen and Fagerstrom (2010) reported that databases can overlap, and
disciplines may need to be identified based on the article content. For 12 articles, information on
the first author’s discipline or college affiliation was not provided. After carefully reviewing the
articles, the following classifications were assigned: Education (n=8), Psychology (»=2), and
Health (n=2). Of the 68 selected articles, 42 (61%) had an international focus. The studies were
also strongly focused on quantitative statistics with 59 (87%) of the articles being quantitative,

seven being qualitative and two utilizing a mixed-methods approach. Although, 68 articles were
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reviewed, only 20 (29%) provided a conceptual definition of autonomous motivation. The
remaining articles only mentioned autonomous motivation with no initial clear definition.

Using the preestablished inclusion and exclusion criteria, the first and second author
carefully and independently examined each selected article for critical attributes related to
adolescent autonomous motivation for PA and then for antecedents and consequences associated
with the concept. Lastly, the authors formulated a conceptual and operational definition. The first
and second authors entered all relevant information related to each area into an Excel 2016
(Version 1811) database and discussed the findings with each other. The first and second authors
discussed all discrepancies until agreement was reached. If consensus could not be achieved,
they consulted a third author (Charrios, 2015).

Procedure

The authors used Rodger’s Evolutionary Model (2000) to conduct this concept analysis.
Rodgers (2000) recommends using this model for concepts that change over time as more
research is generated, similar to adolescent autonomous motivation for PA. Rodger’s (2000)
model is also used to analyze concepts that vary across contextual circumstances, such as those
related to PA (Tofthagen & Fagerstrom, 2010). The author’s identified the concept of adolescent
autonomous motivation for PA for the analysis and identified surrogate terms. The first author
searched five different databases with the key terms and no time constraints on the search. The
first and second authors reviewed the literature and completed an analysis of the antecedents,
attributes, consequences, and conceptual definitions from the selected literature. The first author
created an exemplar from the findings and generated future implications regarding adolescent

autonomous motivation for PA. Table 2.1 provides additional information on this process.
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Adolescents

Table 2.1: Rodger’s Evolutionary Model of Concept Analysis: Autonomous Motivation for PA in

Steps of Model

Autonomous Motivation Results

Identify and name the concept of interest

Identify and select the setting for data
collection

Identify and select appropriate sample for
data collection

Identify attributes of the concept

Identify the antecedents and consequences
of the concept

Identify related concepts

Identify the model case of the concept

Concept: adolescent autonomous
motivation for PA

Disciplines: education, psychology,
medicine, nursing, sports

Databases: CINAHL, PsychINFO, ERIC,
PubMed, SPORTDiscus

Abstract time period: all dates- November
2019

Review of the literature and data coding
process: 68 relevant articles were
identified; articles were reviewed for
attributes, antecedents, consequences, and
definitions.

Defining attributes: autonomous
motivation is on a continuum and is
dynamic.

Antecedents: autonomy-supportive
environment & positive perceptions of
PA. Consequences: Increased PA
Concepts related to autonomous
motivation: commitment, intention, drive
An exemplar was created to highlight the
identified characteristics of autonomous
motivation

Results

Rodgers (2000) specified conceptual definitions as the meaning and use of the concept.
The authors analyzed conceptual definitions of adolescent autonomous motivation for PA from
the literature for similarities, differences, and key words/phrases. The most notable findings
were: (1) the literature mentioned autonomous motivation, but a clear conceptual definition was
not always provided, and (2) a variety of empirical measures were used in different research

studies. Table 2.2 lists the conceptual definitions that were identified in the literature.
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Table 2.2: Conceptual definitions for autonomous motivation related to physical activity in

adolescents

Source (Year)

Conceptual Definitions

Boiche & They are more or less personally assumed and fully integrated in the
Sarrazin, (2007) individual’s self
Markland & Reflecting the extent to which the regulation of a behavior has

Ingledew, (2007)

become internalized and integrated into the person’s sense of self so
that they feel that they are engaging in the behavior freely, with no
sense of compulsion and in accordance with their personal values

VansteenKkiste,
Matos & Soenens,
(2007)

Individuals perform the exercise activity because they want to (i.e.,
out of choice)

Vierling et al.
(2007)

Participating in activities that an individual freely chooses to engage
in (i.e., intrinsic motivation and identified regulation)

Cox, & Ullrich-
French (2010)

Motivation that is self-determined emanates from sources within the
self (e.g., experiencing enjoyment and satisfaction from the activity)
rather than sources outside of the self (e.g., pressure from others,
avoiding punishment) and is purported to lead to more positive
cognitive, affective and behavioral consequences.

Mouratidis et al.
(2011)

Refers to activities that athletes volitionally undertake because they
either find them interesting and enjoyable (intrinsic motivation), or
fully internalize them in their own self (integrated regulation), or
internalize them to some considerable degree because they consider
them personally important (identified regulation).

Gillison et al.
(2011)

For pleasure, or the value of an activity

Owen et al. (2013)

Regulated by enjoyment or personal values

Fenton et al.

As the source of behavior regulation emanates from the self

(2014)

Dishman et al. Includes intrinsic motivation, integrated and identified regulation
(2015)

Karagiannidis et Intrinsic motivation and identified regulation

al. (2015)

Aelterman et al. Refers to the enactment of an activity for the excitement, enjoyment,
(2016) and interest inherent to the activity itself (i.e., intrinsic motivation),

Gaudreau et al.
(2016)

Self-determined motivation is characterized by the pursuit of an
activity perceived to be important for the person and/or pursued
because of the mere interest for the activity.

Ferriz et al. (2016)

Reflects reasons for engaging in behaviors out of a sense of choice,
volition, and sense of ownership of the action

Timo et al. (2016)

Includes intrinsic motivation, integrated and identified regulation

Sicilia et al. (2016)

The person engages in exercise by choice.

Lubans et al.
(2016)

Includes intrinsic and identified

48




Table 2.2 (cont’d)

DeMeester et al. Is the most optimal form of motivation and relates to the

(2017) engagement in an activity for its own sake, out of interest or
enjoyment or because the behavior has been brought into alignment
with the individual’s other values and ideals

Kerner et al. Is the most self-determined and is a combination of intrinsic

(2017) motivation (undertaking an activity for the inherent pleasure),
integrated regulation (undertaking an activity through choice to
obtain a personal goal), and identified regulation (when the outcome
of the behavior is valued such as the health benefits of physical

activity).
Dishman et al. Includes intrinsic motivation and several forms of extrinsic
(2018) motivation that vary according to whether they are internalized or

externally controlled: integrated regulation (the act of physical
activity is fully part of self-identity or core personal values) and
identified regulation (partial internalization of physical activity
outcomes as personal values and self-identity)

Self Determination Theory (Ryan & Deci, 2017) described autonomous motivation as
including intrinsic motivation and two forms of extrinsic motivation, which are referred to as
integrated and identified behavioral regulations. Integrated regulation is the most autonomous
type of extrinsic motivation and occurs when the adolescent fully assimilates PA with the self
(Ryan & Deci, 2017). Identified regulation, with regard to PA, occurs because the adolescent
recognizes the value, purpose, and benefit of the behavior, such as being beneficial for health
(Kerner et al., 2017). Intrinsic motivation is noted when PA is done for enjoyment, fun, interest,
or satisfaction (Ryan & Deci, 2017). In other words, the individual is moved to do something.
Extrinsic motivation is a behavior that is done to avoid punishment, gain an external reward or
for social approval (Ryan & Deci, 2017).

Defining Attributes
Rodgers (2000) described defining attributes as the concept’s characteristics. Based on

the information included in the reviewed articles, the defining attributes of autonomous
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motivation for PA are being: 1) dynamic; and 2) on a continuum from integrated or identified
extrinsic motivation to intrinsic motivation (Dishman et al., 2018; Jdesaar et al., 2012;
O'Loughlin et al., 2015).

Dynamic. Adolescent autonomous motivation for PA is dynamic (DeMeester et al., 2017;
Dishman et al., 2018; Kerner & Goodyear, 2017; Timo et al., 2016). It can be elicited and
sustained by some conditions and subdued and diminished by others (Ryan & Deci, 2017).
Adolescent autonomous motivation for PA can be reflective or automatic. Reflective motivation,
which is a process involving plans and evaluation, may be aligned with sustained autonomous
motivation (Kwan et al., 2017). Automatic motivation is a process involving emotions and
impulses that arise from associative learning and/or innate dispositions (e.g. habits and routines)
and may be important for initiating behavior (Kwan et al., 2017). For some adolescents,
autonomous motivation may only consist of intrinsic motivation, while for others, autonomous
motivation may be a combination of intrinsic, integrated and/or identified motivation. See Table
2.3 for examples from the literature.

Table 2.3: Defining attributes of adolescent autonomous motivation for physical activity

Defining Characteristics (sources)
Attribute
Continuum

Motivation that is self-determined emanates from sources within the self
(e.g., experiencing enjoyment and satisfaction from the activity) rather
than sources outside of the self (e.g., pressure from others, avoiding
punishment) and is purported to lead to more positive cognitive, affective
and behavioral consequences (Cox et al. 2010)
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Table 2.3 (cont’d)

Defining
Attribute

Characteristics (sources)

Autonomous motivation refers to activities that athletes volitionally
undertake because they either find them interesting and enjoyable
(intrinsic motivation), or fully internalize them in their own self
(integrated regulation) or internalize them to some considerable degree
because they consider them personally important (identified regulation).
(Mouratidis et al. 2011)

Motivation is multidimensional and resides along a continuum of self-
determination ranging from more controlled types of motivation (e.g.,
acting in response to external pressures such as reward or punishment, or
internal cues such as guilt) to more autonomous forms of motivation (e.g.,
for pleasure, or the value of an activity). (Gillison et al. 2011)

Behavioral engagement is motivated according to one’s position along a
graded continuum of regulations ranging from amotivation to external
motivation and to internal motivation (Hwang et al. 2013)

Intrinsic motivation; motivation continuum (L1 et at. 2014)

Students with higher levels of autonomy, relatedness, intrinsic
motivation, and identified regulation had higher levels of physical
activity at baseline and throughout the study (McDavid et al. 2014)

Motivation exists on a continuum ranging from amotivation through
four types of extrinsic motivation (external regulation, introjected
regulation, identified regulation and integrated regulation) to intrinsic
motivation (Timo et al. 2016)

Motivation is a multidimensional construct that can be placed on a
continuum ranging from completely autonomous or self-determined (i.e.,
the person engages in exercise by choice) to completely controlling or
non-self-determined (i.e., the person feels forced or pressured into
exercising, either by others or by himself or herself). (Sicilia et al. 2016)

Changes in basic psychological needs and the two types of autonomous
motivational regulations (intrinsic and identified) as well as introjected
regulation were positively associated with changes in well-being over the
8-month study period. (Lubans et al. 2016)

Autonomous motivation is the most self-determined and is a combination
of intrinsic motivation (undertaking an activity for the inherent
pleasure), integrated regulation (undertaking an activity through choice
to obtain a personal goal), and identified regulation (when the outcome
of the behavior is valued such as the health benefits of physical

activity). (Kerner et al. 2017)
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Table 2.3 (cont’d)

Defining Characteristics (sources)
Attribute

Autonomous motivation includes intrinsic motivation and several forms
of extrinsic motivation that vary according to whether they are
internalized or externally controlled: integrated regulation (the act of
physical activity is fully part of self-identity or core personal values) and
identified regulation (partial internalization of physical activity
outcomes as personal values and self-identity) (Dishman et al. 2018)

Dynamic

Introjected regulation was found to be associated with highly adaptive
levels of physical activity, and to coexist with more self-determined
(identified and intrinsic) motivation for sport and exercise without
apparent negative effects. This finding is consistent with research that
suggests that introjected regulation can be an adaptive form of motivation
in the short term (although not in the long term; Pelletier et al., 2001), and
a necessary stage of the process of the internalization of behavioral
motivation (Deci et al., 1994) (Gillison et al. 2009)

Perceived autonomy support from the coach and task involving peer
climate had significant positive effect on athlete's intrinsic motivation
(JOesaar et al. 2012)

Introjected regulation is a ‘gateway’to internalization and self-
determination and therefore may play a role in how adolescent girls adopt
and sustain activities such as exergaming (O'Loughlin et al. 2015)

Measures of autonomous motivation (identified, integrated, and intrinsic)
were more strongly related to physical activity in the seventh grade than
measures of controlled motivation (external and introjected), implying
that physical activity became more intrinsically motivating for some
girls and boys as they moved through middle school (Dishman et al.
2015)

Children can have varying degrees of multiple motives and goals acting
concurrently and that intrinsic motivation and instrumental motives and
goals can have additive influences on behavior (Dishman et al. 2018)

Continuum. Adolescent autonomous motivation for PA is on a continuum — ranging
from two forms of extrinsic to the highest form of motivation, which is intrinsic (Ryan & Deci,
2000). Intrinsic motivation is internally driven and self-determined to produce long-term
behavioral change (Aelterman et al., 2016; Craike et al., 2014; De Meester et al., 2017; Wang,

2017). Intrinsic motivation occurs because of inherent interest and enjoyment in and a
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satisfaction with an activity (Aelterman et al., 2016; Craike et al., 2014; De Meester et al., 2017;
Wang, 2017), with no outside sources or pressures influencing the decision to participate in the
activity (Aelterman et al., 2016; Dishman et al., 2018; Fullmer et al., 2018; Wang, 2017).
Extrinsic motivation includes two different behavioral regulations that may be part of
autonomous motivation, referred to as integrated and identified (Ryan & Deci, 2017). Integrated
regulation is evident when PA is enacted because the adolescent perceives that PA is part of who
they are (Dishman et al., 2018). Identified regulation refers to behavior for PA that occurs
because the adolescent recognizes the value, purpose, and benefit of the behavior, such as being
beneficial for health (Kerner et al., 2017). Adolescents can move within the continuum
depending on the degree that the environment is perceived as being autonomy supportive and
whether or not perceptions of PA are positive.

Related Concepts/Surrogate Terms

Surrogate terms or related concepts are terms that may have something in common with
the concept or are used similarly (Rodgers, 2000).

Intention. Intention and intentionality are used as surrogate terms for adolescent
autonomous motivation for PA (De Meester et al., 2017; Gaudreau et al., 2016; McDavid et al.,
2014; Sicilia et al., 2016). Often in behavioral change theories, the terms are used
interchangeably, but intention is an individual’s stated orientation towards a behavior and the
course of action the individual plans to follow (Ajzen, 2011). However, autonomous motivation
is not synonymous with an intention to carry out a behavior. Autonomous motivation is dynamic
and is on a continuum; adolescent autonomous motivation for PA involves personal needs and
forces that together provide energy for individuals to act on the environment and engage in PA

(Deci & Ryan, 1985). Although intention may also be dynamic, intention is not on a continuum.
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For example, an adolescent will either intend to participate in PA or not intend to participate in
the behavior (Gillison et al., 2014; Karagiannidis et al., 2015; McDavid et al., 2014; Sicilia et al.,
2016). This information suggests that an adolescent’s autonomous motivation for PA may predict
future intention to be physically active or may be needed to carry out an intended behavior
(Sicilia et al., 2016).

Drive. The term drive has been used interchangeably with the term autonomous
motivation. The Drive Theory of Motivation (Ryan & Deci, 2017) indicates that people are
driven to behave in order to reduce the internal tension caused by unmet needs. Drive or
impulses account for tendencies to act, but they do not provide an adequate theory of action
needed for motivation (Deci & Ryan, 1985). Drive theories cannot deal with the complexities of
human behavior, whereas motivation theories are built on a set of assumptions about the nature
of people and the factors that give energy action (Deci & Ryan, 1985). Motivation is described in
conceptual definitions as the drive to act or as being driven to act (Gillison et al., 2013; Li et al.,
2014; Sebire et al., 2013). Gillison et al., (2013) described motivation as being driven by inherent
qualities such as interest and enjoyment. Autonomous motivation involves the internal process of
needs, emotions, and cognitions that provide the energy and drive for behavior (Bengoechea &
Strean, 2007). Although drive may be dynamic based on whether the PA needs of the adolescent
are met, drive is either present or not present (Gillison et al., 2013; Li et al., 2014; Sebire et al.,
2013).

Commitment. Commitment was another term used interchangeably with autonomous
motivation in the literature. According to Robbins et al., (2017), commitment is a desire and
resolve to continue to participate in PA through self-directed goal setting. Commitment reflects a

cognitive decision to act on what motivates an individual (Silva et al., 2010); therefore, it
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happens when autonomous motivation is in place (Silva et al., 2010). When individuals have
autonomous motivation, they engage in the PA, develop commitment, and then have great well-
being to carry out PA (Silva et al., 2010). Taking a different perspective, Debate et al., (2009)
proposed that motivation was a component of commitment; however, Williams (2013) asserted
that commitment impacted one’s motivation for involvement. Commitment is also not on a
continuum. An adolescent is either committed to PA or not committed to PA; the commitment
may be dynamic based on their positive perceptions of PA and the autonomy-supportive
environments for PA that they participate in (Debate et al., 2009; Silva et al, 2010; Williams,
2013).
Antecedents

Antecedents are the events that have occurred prior to or have been previously associated
with the concept (Rodgers, 2000). Based on the literature, the identified antecedents for the
concept of adolescent autonomous motivation for PA include an autonomy-supportive
environment (Gillison et al., 2014; Shen, 2014) and positive perceptions of PA (Hassandra et al.,
2003; See Table 2.4 for examples from the literature).

Table 2.4: Antecedents of adolescent autonomous motivation for physical activity

Antecedent Examples
Autonomy Social relationships above and beyond the current physical education
Supportive literature has supported the individual role that positive relationships

Environment with teachers and peers play in explaining adaptive motivational
experiences in physical education (Cox et al. 2010).

Task involving motivational climate positively influences the three
basic needs of autonomy, relatedness and competence (JOesaar et al.
2011).

Significant others such as teachers and parents can influence self-

determined motivation through different forms of social support
(McDavid et al. 2012)
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Table 2.4: (cont’d)

Antecedent Examples

Internal motivation to exercise might be cultivated by repeated exposure
to exercise experiences that generate acute positive effects and by a
needs supportive social context (Schneider et al. 2013)

People of authority can have an impact on student's motivation
(Owen et al. 2013)

Social context and social support; action planning may serve as a
necessary bridge between motivation and behavior (L1 et al. 2014)
Supportive environments that support autonomy, build relationships
and develop knowledge (Shen et al. 2014).

The social environment created in the youth sport setting is linked to
daily levels of moderate to vigorous physical activity (Fenton et al.
2014)

Social contexts that are supportive of autonomy, competence and
relatedness fosters a person's health and wellbeing (Gillison et al. 2014)
Social affiliation impacts students’ sustained participation more. When
students felt connected to their leader and peers, the groups fostered a
sense of accountability that positively impacted attendance and
participation (Whalen et al. 2016).

Social environments can hinder or satisfy the needs (Wang et al. 2017)

Positive Individual differences in perceived competence, perceived autonomy,
Perceptions of | goal orientation, perceived usefulness of the lesson, and physical
PA appearance, are associated with students’ intrinsic motivation

(Hassandra et al. 2003).

Perceptions of autonomy, competence, and relatedness in physical
education are positive predictors of effort and enjoyment in class,
autonomous motivation for class participation, intentions for leisure-
time physical activity, and self-reported physical activity behavior, and

perceptions of relatedness are a negative predictor of worry in
class (McDavid et al. 2014)

Autonomy-Supportive Environment. The social environment can be supportive or
hinder motivation for PA among adolescents. A term used in the literature to describe a
supportive environment is “autonomy-supportive” (Aelterman et al., 2016; DeMeester et al.,
2017). In an autonomy-supportive environment, individuals feel they are in control of their lives
and can make choices surrounding their PA; behavior occurs to meet intrinsic goals developed by

the self (Aelterman et al., 2016; De Meester et al., 2017; Gillison et al., 2014; Kerner &
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Goodyear, 2017). Aelterman et al., (2016) found that autonomy-supportive environments yielded
the most desirable patterns of outcomes with the highest levels of learning and performance and
the lowest levels of resentment. Schneider and Kwan (2013) were able to demonstrate that
autonomous motivation may be enhanced when the environment supports the needs of
autonomy, competence, and relatedness, and in which adolescents participate in activities that
they enjoy. An environment that provides support for these needs move motivation along the
continuum in a positive direction (Gillisonet al., 2009; Mouratidis & Michou, 2011). Parents, PE
teachers, peers, coaches and other adults or youth role models can develop autonomy-supportive
environments (Gillison et al., 2013; Joesaar et al., 2012).

Autonomy. Adolescents need to feel they have a choice in the PA behavior they
participate in (Fullmer et al., 2018; Nicaise & Kahan, 2013). Gaudreau et al. (2016)
demonstrated an autonomy-supportive environment created by parents and coaches increased
PA. Their autonomy-supportive environment allowed for adolescent athletes to express their
feelings, priorities, and values related to their sport and have autonomy related to their activity
(Gaudreau et al., 2016). Athletes who had strong support from their parents and coaches had
more safeguard from decreases in their motivation towards their sports than those who perceived
low levels of support from coaches or parents (Gaudreau et al., 2016).

Competence. The autonomy-supportive environment that the adolescent is participating
in can contribute to the competence an adolescent feels regarding PA. For example, coaches,
parents, and peers are all social agents who can contribute to an adolescent feeling more
competent in his or her PA through verbal encouragement and role modeling behavior (Fullmer
et al., 2018; Gillison, et al., 2011). Adolescents will be motivated for PA if they feel they can be

successful at the task; without this component being present, they will feel as if they cannot even
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start the task (Fullmer et al., 2018; Gillison, et al., 2011). Ensuring that PA begins with easier
skills, and then advances to more difficult skills, will help support the development of
competency towards PA which in turn supports autonomous motivation. Competency with skills
can be developed through observation as well as active involvement in the skills (Shen, 2014).

Relatedness. Developing a sense of relatedness is another important part of an autonomy-
supportive environment and enhances autonomous motivation (Fullmer et al., 2018; Gillison et
al., 2011). Adolescents are seeking new identities that support their own interests and want to
feel that they belong with others who share in those same interests. Results from previous studies
related to social support have indicated a need for continued research on social support as a
predictor of PA among adolescents in order to specifically identify the type of social support
needed to increase their PA (Draper et al., 2015; Laird et al., 2016; Mendonca et al., 2014).
Peers, parents, and others are instrumental in emotional and social support or encouragement,
such as financial support for transportation, and clothes or equipment for PA participation
(McDavid et al., 2012; Peterson et al., 2013). Participation in youth sports and organized clubs
can also influence adolescent PA in a positive way when an autonomy-support environment is
present in the environment (Li et al., 2014).

In contrast, an environment that does not support the adolescent’s need for autonomy-
support is called a controlled environment (Ryan & Deci, 2017). Behaviors are less likely to be
maintained in a controlled environment because they do not support the individual’s
psychological needs (Fenton et al., 2014; Mouratidis & Michou, 2011). An adolescent may
participate in PA to avoid punishment or to receive a reward, but the motivation will not be

autonomous and may not contribute to long-term behavioral change.
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Positive Perceptions of PA. Adolescents also need to have positive perceptions of PA;
adolescents need to perceive that PA is fun and enjoyable, that PA is a part of who they are
(Dishman et al., 2018; Li et al., 2014) or perceive that it is important to them. These positive
perceptions can positively influence their autonomous motivation for PA (Fenton et al., 2014;
McDavid et al., 2012; McDavid et al., 2014; Power et al., 2011). Adolescents can accurately
evaluate their own self-competence and perceptions of peer evaluation becomes increasingly
important. Due to the physical changes occurring during puberty, self-consciousness is high
which can impact the perceptions of competence related to PA (Gillison et al., 2009) and the
degree to which adolescents perceive themselves as being athletic or capable of participating
successfully in PA.

Consequences

Greater Physical Activity. The primary consequence of adolescent autonomous
motivation for PA is greater PA among adolescents. Secondary consequences from an increase in
PA include academic success (WHO, 2018), improved interpersonal relationships with others
(Ullrich-French & Smith, 2006), positive body image (Gillison et al., 2011), decreased screen
time and use of technology (WHO, 2018), and long-term health outcomes such as decreased
body mass index and percent body fat, increased cardiorespiratory fitness, increased well-being,
and quality of life (WHO, 2018). Additionally, improvements in PA may delay or prevent
adverse health outcomes such as obesity, diabetes, hypertension and hyperlipidemia (CDC,
2017). Autonomous motivation for PA leads to greater PA among adolescents (Nicaise & Kahan,
2013; Owen et al., 2013). Table 2.5 lists the examples of increased PA found in the literature.
Several interventions that have improved PA in the PE environment have demonstrated that it is

essential to address the antecedents of autonomous motivation in order to promote PA among
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adolescents (Nicaise & Kahan, 2013; Owen et al., 2013). Autonomous motivation for PA outside
the PE environment is essential for adolescents to continue to be physically active during leisure
time. Continued research is needed to determine the best ways to achieve this objective.

Table 2.5: Analysis of consequences of motivation related to adolescent physical activity

Consequences Characteristics (sources)

Greater physical | Self-determined motivation may be an effective means of ensuring
activity that PE programs are able to increase PA levels, foster self-initiated PA
behaviors, and enhance adolescents' health (Lonsdale et al. 2009)
Positive profile had higher (p < .01) perceived autonomy, relatedness,
self-determined motivation, enjoyment, effort and value compared to
the others, both the positive and mixed profiles experienced less

(p <.05) worry, higher perceptions of competence and physical
activity (Cox et al. 2010).

Autonomous motivation and need satisfaction positively predicted
exercise maintenance in both genders (Gillison et al. 2011)
Psychological need satisfaction was positively associated with
intrinsic and identified motivation types and intrinsic motivation was
positively associated with children's minutes in MVPA (Sebire et al.
2013).

Self-determined motivational behavior was associated with PA change
on both PE & non-PE days (Nicaise et al. 2013).

Motivation is an important correlate of adolescent boys MVPA in PE
lessons and leisure time PA (Owen et al. 2013).

Adolescents with higher internal motivation and more active friends
were more likely to engage in MVPA (Li et al. 2014).

Autonomous motivation was positively associated with MVPA, and
negatively related to sedentary time (min/day), (Fenton et al. 2014).
The results confirmed that the autonomously motivated profile yielded
the most desirable pattern of outcomes, as indexed by the highest
levels of learning and performance and the lowest levels of resentment
(Aelterman et al. 2016).

Self-determined behavior regulation and competence were positively
associated with PA & health (Craike et al. 2014).

Targeted physical activity programs for adolescent boys may have
utility for mental health promotion through the mechanisms of
increasing autonomy support and muscular fitness and reducing screen
time (Lubans et al. 2016).
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Conceptual Definition

Based on the defining attributes, antecedents, and consequences that were established
from the literature, the authors defined adolescent autonomous motivation for PA as: Adolescent
autonomous motivation for PA is a personal desire to attain PA because the behavior is fun and
enjoyable, or it is an important part of how the adolescent self-identifies. The adolescent views
the self as being healthy so maintains a healthy lifestyle; or views the self as athletic so needs to
attain adequate MVPA. It is important that researchers are consistent in the use of terminology
and clarify the types of motivation being examined.
Exemplar of the Concept

An exemplar of the concept provides a comprehensive description of adolescent
autonomous motivation for PA (Tofthagen & Fagerstrom, 2010). For example, a 15-year-old
adolescent male visited the school nurse’s office and reported recent poor academic success and
poor-quality relationships. He indicated that he was tired because he stays up late at night
playing video games. The nurse found that the adolescent was on video games for greater than
the recommended two hours a day and lacked any PA, even though he had positive experiences
participating in team sports throughout childhood (dynamic). The school nurse discusses the
importance of PA with the adolescent and he recognizes the benefit and value of PA (continuum;
identified). The school nurse worked with the student to develop a plan that would help him
achieve success. The plan focused on decreasing the time spent playing video games and
increasing the time in PA that he might enjoy engaging in 2-3 times a week (positive perception
of PA) —in his leisure time. Fortunately, the school nurse was aware that local YMCA
(autonomy-supportive environment) offered a variety of PA programs at a low cost for

adolescents. The programs focused on building skills for PA (competence) to help adolescents
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choose (autonomy) what they enjoy and want to do to stay active after school and on weekends.
A key component of the programs involved forming positive relationships with others
(relatedness; autonomy-supportive environment). The school nurse and the student developed a
goal to have the student get involved in a YMCA program and addressed his reason for wanting
to participate — he sees himself as a healthy adolescent (continuum; integrated). The student gave
the school nurse permission to discuss the possibility with his parents. The parents agreed that
they were interested in this opportunity to help their son establish a healthy lifestyle. The school
nurse, program instructors, his peers and his parents all provided positive encouragement, and
supported him throughout the process (autonomy-supportive environment). The school nurse and
the student talked about the skills he learned and the PAs he enjoyed. The student agreed that
when he is participating in the PA, he feels confident in his skills (competence; positive
perceptions of PA), that he feels as if he is part of the group when he is participating (relatedness;
positive perceptions of PA). He even found two new friends through the program who were also
interested in similar PAs and could participate with him. The nurse followed up with the student
and parents and received positive feedback including increased PA, he feels PA is fun, interesting
and he enjoys it (continuum; intrinsic), greater academic success, and positive relationships with
peers, adults, and family members after increasing his PA level (consequences).

In this example, the student experienced the antecedents of an autonomy-supportive
environment and positive perceptions of PA so he could participate in PA. He had the attributes
of autonomous motivation for PA being on a continuum and being dynamic. He experienced the

positive outcomes associated with increased PA.
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Discussion

The authors utilized Rodgers (2000) Evolutionary Method for this concept analysis of
adolescent autonomous motivation for PA. The analysis indicated that adolescent autonomous
motivation of PA is reflected by a continuum and is dynamic, (De Meester et al., 2017; Dishman
et al., 2018; Wang, 2017). Adolescent autonomous motivation for PA may include intrinsic
motivation and two forms of extrinsic motivation, integrated and identified behavioral
regulations. The bidirectional movement of adolescent autonomous motivation for PA is based
on the social context and autonomy-supportive environment providing support for or hindering
its development (Fullmer et al., 2018; Gillison et al., 2011). During adolescence these
environments can change frequently, and adolescents are still developing the domains of
development that will be important for them. In addition, the positive perceptions of PA impact
their autonomous motivation for PA. Rodgers Evolutionary Method (2000) was helpful for
guiding the analysis of adolescent autonomous motivation for PA, a concept that changes over
time. Because Ryan and Deci’s (1985) Self-Determination theory emphasizes autonomous
motivation, it was able to provide a strong foundation on which to build the analysis of this
concept. Challenges of this analysis included the lack of consistency in the literature related to
the following terms: “motivation”, “autonomous motivation”, and “types of regulation”.

In the literature, there were several operational measurements found. One instrument
used to measure the multi-dimensions of motivation (i.e., intrinsic, extrinsic and amotivation) is
the Behavioral Regulation in Exercise Questionnaire (BREQ)-3 (Markland & Tobin, 2004;
Wilson et al., 2006); an updated version of the BREQ and BREQ?2. Earlier versions of the BREQ
included limited dimensions of motivation. The BREQ-3 is comprised of one intrinsic subscale

and the following four extrinsic subscales: integrated, identified, introjected, and amotivation.
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Unfortunately, the scale does not offer a clear score for measuring autonomous motivation.
Recommendations for using the BREQ-3 include calculating separate scores for each subscale
(Chemolli & Gagne, 2014). To obtain a score for autonomous motivation, researchers have
inconsistently combined the dimensions of intrinsic motivation with either one or two of the
dimensions of the extrinsic regulation (specifically, identified, and integrated).

Wang (2017) used the Relative Autonomy Index (RAI) to calculate autonomous
motivation which is a single score derived from the subscales that gives an index of how self-
determined the person feels. Dishman et al. (2018) used intrinsic, integrated, and identified
regulation to measure autonomous motivation, and DeMeester et al. (2017) used an adapted
version of the BREQ-2 selecting 8 items to represent autonomous motivation (Dishman et al.,
2018; DeMeester et al., 2017; Wang, 2017). Other instruments were also found that measured
autonomous motivation including the: Sport Motivation Scale (Timo et al., 2016), Basic
Psychological Needs in Exercise Scale (Sicilia et al., 2016), and the Perceived Locus of
Causality Scale (McDavid et al., 2014). These instruments provided separate scores for the
different types of motivation; however, a score for autonomous motivation was not noted. In
theory, autonomous motivation is purported to be associated with behavioral change (Fenton et
al., 2014). Clarity is needed regarding the concept so that its relationship to a behavior, such as
PA, can be accurately and consistently assessed. When measuring autonomous motivation,
utilizing a consistent measurement tool, such as the BREQ?3, that has been developed specifically
for this purpose is important. Researchers need to include the same types of extrinsic motivation,
integrated and identified, in the measure so that the results can be compared.

Of the reviewed studies, only two employed a mixed-method approach (Gillison et al.,

2012; Kerner & Goodyear, 2017), and less than 15% (n=7) were qualitative. Using a qualitative
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or mixed-methods approach may enhance the understanding of adolescent autonomous
motivation for PA by eliciting adolescents’ perspectives. These types of studies could offer an in-
depth understanding of the perspectives and life experiences of adolescents who are physically
active compared to those who are not. In addition, studies collected information on PA outcomes
through self-report as well as objectively measured PA. Utilizing an objective measure of PA for
accuracy is also important when reporting other outcomes linked to autonomous motivation.

Investigating how autonomous motivation for PA differs among diverse groups of
adolescents may provide additional insight for developing interventions aimed at increasing their
autonomous motivation for PA (Dishman et al., 2018). For instance, an intervention that focuses
on facilitating a sense of competence and achievement may be more important for healthy-
weight females in early adolescence that may build confidence (Gillison et al., 2012). Rather
than an intervention that centers on giving choice and building friendships with males in early
adolescence (Lubans et al., 2016). Efforts to understand these differences may lead to
improvements in tailoring interventions to meet the needs of diverse groups of adolescents.
Although this analysis has provided a conceptual definition of adolescent autonomous
motivation for PA, future research should be directed toward continued refinement of the
definition. In addition, future researchers need to be consistent in the use of the term and clarify
the types of motivation being researched. This concept analysis is expected to enhance nurses’
and other health care providers’ knowledge related to adolescent autonomous motivation for PA.
Limitations

Due to the existing limited number of qualitative studies, this concept analysis may not

fully reflect adolescents’ own perspectives. In addition, the differences between objectively
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measured PA outcomes and self-reported PA outcomes may not be comparable for autonomous
motivation because of the differences in reporting.
Conclusions

We examined adolescent autonomous motivation for PA. Key findings from the analysis
of this concept are that an autonomy-supportive environment is important and positive
perceptions of PA need to be considered. In addition, the concept of adolescent autonomous
motivation for PA is dynamic and on a continuum. The information serves to clarify the concept,
which may be helpful for promoting consistency of measurement across professional disciplines.
Future research with adolescents is warranted to examine underlying differences in autonomous
motivation for PA that may exist by age, sex, weight status, and developmental stage.

Attaining regular and adequate PA not only prevents chronic conditions, such as diabetes,
heart disease, and cancer, but also helps adolescents to develop positive relationships, maintain
emotional wellness, and achieve academic success. Establishing regular and adequate PA during
adolescence is important for the continuation of behaviors later in life. Adolescents who
maintain healthy behaviors have an increased chance of becoming healthy adults who can
contribute to society in a positive way. This concept analysis provides information about
adolescent autonomous motivation that is important to consider when designing interventions to

increase adolescent PA.
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CHAPTER 3: FEASIBILITY, ACCEPTABILITY, AND PRELIMINARY EFFICACY OF
TEEN LEISURE TIME PHYSICAL ACTIVITY CLUB: A PHYSICAL ACTIVITY
INTERVENTION FOR RURAL, HIGH SCHOOL STUDENTS
Abstract

Background: Inadequate physical activity (PA) is prevalent among high school (HS) students,
and increases risk for chronic health conditions. Interventions are needed to address this
problem.

Objective: The purpose of this study was to evaluate the feasibility, acceptability, and
preliminary efficacy of a 10-week Teen Leisure Time Physical Activity Club (TLC) intervention
among rural HS students, compared to a control condition (usual after-school activities).
Method: A non-equivalent group design was used with a convenience sample of 31 HS students,
in grades 9-12. A school with higher enrollment into the study received the intervention, and the
other served as the control. The intervention included invitations to two face-to-face PA events,
receipt of daily Self-Determination Theory (SDT) - based avatar messages, and forwarding the
messages to other participants up to four times, and receipt of weekly PA goals, and strategies
from a club mascot. At baseline and post-intervention, participants completed questionnaires
assessing demographics, PA, Basic Psychological Needs (BPNs), motivation for PA, and
perceived stress. PA and sedentary behavior were estimated via accelerometers. Height, weight,
and percent body fat (% BF) were measured.

Results: Enrollment rate was low (1.88%), but retention rate was high (83%) and feedback from
participants was positive. No significant between-group differences occurred in any of the
outcomes. However, according to the effect sizes, the intervention had a large effect in

decreasing sedentary behavior (ny?=.22) and improving integrated motivation (n,?=.20) and
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autonomy (np>=.38). Moreover, the effects in reducing %BF (n,>=.12) and increasing MVPA
(np?=.13), relatedness (np2=.10), autonomy-supportive environment (np?=.12) and self-reported
PA (np?=.13) were moderate.

Discussion: The findings of a high retention rate and high instructor and participant satisfaction
support the feasibility and acceptability of applying after-school PA club and avatar messages to
promote PA among HS students. The lack of significant effects may be due to the brief
intervention length, participant’s levels of PA at baseline, and small sample size. In the future,
strategies are needed to effectively recruit HS students into a PA study, and to address challenges
associated with wearing an ActiGraph.

Keywords: adolescents, physical activity, intervention, rural
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INTRODUCTION. Of 15.3 million HS students in the United States (US), 15.5% are obese and
16.1% are overweight (Youth Risk Behavior Survey, 2019), and many are at risk for chronic
health conditions (Guthold et al., 2020; President’s Council on Fitness, Sports and Nutrition,
2017). Even more disconcerting is a more recent report of 2017-2020 National Health and
Nutrition Examination Survey data shows 25.6% of 12-19 years old are obese (Hu & Staiano,
2022). Increased Body Mass Index (BMI) and adiposity (e.g., percent body fat) are associated
with decreased PA (Kelley, Kelley, & Pate, 2019). Eighty percent of adolescents do not meet
guidelines calling for at least 60 minutes of mostly moderate-to-vigorous PA (MVPA) daily
(Guthold et al., 2020; Piercy, Troiano, & Ballard, 2018). Adolescents in rural areas have 20.42
minutes/day more sedentary activity, and attain 8.17 minutes of MVPA/day less than urban
adolescents (Euler et al, 2019). As a result, rural HS students, who comprise 15% of the US
population, are at a higher risk for obesity. Adolescents should be targeted for obesity prevention
interventions because their health habits have current and future health implications, and
researchers can utilize the school environment to work with them, making adolescents an
important group to target for improving health outcomes and developing effective interventions
to increase PA (Smith, Fu, & Kobayashi, 2020).

Background. Previous interventions to increase HS students’ PA have involved physical
education classes and school environmental change (Dudley et al., 2022; Pfledderer et al., 2021).
Possibly due to a failure to assist HS students in developing autonomous motivation for PA,
these approaches have not significantly improved HS students” MVPA and its maintenance
(Ntoumanis et al., 2021; Hynynen et al., 2016). Adolescent autonomous motivation for PA is the
self-desire to be active because PA is fun, and enjoyable, or PA is part of how the adolescent

maintains a healthy lifestyle and self-identifies (Palmer et al., 2020). As proposed by the SDT
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autonomy-supportive environments can meet the basic psychological needs (BPNs) of
competence, relatedness, and autonomy, enhance autonomous motivation, and increase PA
(Ntoumanis et al., 2021; Owen et al., 2014). These BPNs must be satisfied in PA settings to be
autonomously motivated to maintain PA (Ryan & Deci, 2017).

HS students who do not participate in physical education or after-school sport programs
need alternative activities that can support their daily PA (Piercy et al, 2018; Pate, Flynn &
Dowda, 2016;). No interventions were found that directly used autonomy-supportive
environments in an after-school club to promote MVVPA among rural HS students. To address
this gap, this PA intervention, called TLC, targeted rural HS students and was designed to include
autonomy-supportive elements.

The study was designed to determine (a) the feasibility of the intervention specifically
related to the willingness of HS students to participate in each intervention component (b)
acceptability and satisfaction perceived by club instructors, and (c) participants’ level of
satisfaction regarding each component. The secondary purpose of the study was to determine
whether HS students in the intervention group showed greater improvement in BPNs and
motivation for PA, as well as the health outcomes of MVPA, sedentary behavior, BMI, %BF, and
perceived stress than those in the control group.

Methods. A non-equivalent group, two-group, quasi-experimental design with one intervention
and one control school was used so that all participants in one location were in the same
condition. The inclusion criteria were: 1) rural HS students enrolled in 9""-12" grades 2)
available and willing to participate for 11 weeks, 3) spoke, read and understood English, and 4)
had a working cell phone. Exclusion criteria included: 1) cognitive or learning impairment, and

2) diagnosis of a health condition that could have limited PA. Procedures. Prior to recruitment,
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the school districts and the University Institutional Review Board provided approval to conduct
the study. In fall 2021-2022, the researcher and research assistants visited students during their
homeroom and distributed a flyer about the study with a QR code that connected to an electronic
consent/assent form and screening tool. A parent email was sent by building administrators that
explained the study and provided the link to the electronic consent/assent. A second recruitment
was conducted by two trained student champions. Thirty-seven HS students (25 from
intervention school; 12 from control school) who completed consent/assent forms were enrolled
in the study.

Data were collected at baseline (0 weeks) and post-intervention (11 weeks). Data
collectors were trained by the first author until competency was demonstrated. Participants were
sent a Qualtrics link prior to the data collection event to complete surveys and were then
compensated $20. Table 3.1 lists the outcome measures and their reliability/validity. The
researcher scheduled a time at each school for anthropometric measurements: BMI was
calculated from weight and height, and %BF was measured using a Tanita Scale.

Table 3.1: Primary, Secondary Outcome Measures, Psychosocial Variables Measures (0 wks. &

immediately post-intervention)

Outcome/Variable Measure

Physical Activity Accelerometer; ActiGraph (GT3X+ | (Crouter etal.,

(Primary Outcome) & GT3X-BT); Minutes of MVPA 2012, Hanggi et al.,
estimated from accelerometer 2013, Romanzini et
recorded acceleration counts — 4 al., 2014, Santos-
days of wear time; 8 hours per day Lazano et al., 2013)

Sedentary Behavior Accelerometer ActiGraph (GT3X+ (Crouter et al.,

(Secondary Outcome) & GT3X-BT); estimated from 2012, Hanggi et al.,
recorded acceleration counts — 4 2013, Romanzini et
days of wear time; 8 hours per day al., 2014, Santos-

Lazano et al., 2013)
BMI (Secondary Seca 214 Portable Stadiometer;
Outcome) (height & weight)Tanita Scale
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Table 3.1: (cont’d)

Outcome/Variable Measure Reliability/Validity

%BF (Secondary Seca 214 Portable

Outcome) Stadiometer;(%BF); Tanita Scale

Perceived Stress Perceived Stress Scale (ages 13-17; o .89; CF1=.99;

(Secondary Outcome) NIH, Kupst et al., 2015) rated 1 RMSEA=.06;
(never) to 5 (very often), 10 (Kupst et al., 2015)

guestions, (3 minutes)

Autonomy- Supportive Perceived Autonomy Support Scale | a=.995 (Hagger, et
Environment for Exercise Settings (PASSES), al., 2007)
unidimensional scale; rated 1
(strongly disagree) to 7 (strongly
agree), 12 questions, (3 mins.)
Motivation for PA Behavioral Regulation in Exercise r=.23-.36, p=.01,
Questionnaire (BREQ-3), 0=.61-.88
multidimensional scale (utilize
intrinsic, integrated, and identified
for autonomous motivation);
Response choices: (0) not true for me
to (4) very true for me (24 items, 5

min.)
Competence, Autonomy | BPNs in Exercise Scale, Confirmatory factor
& Relatedness multidimensional scale; response analysis CFl = .936,
choices: rating 1 (I don’t agree at all) | RMSEA =.090
to 5 (I completely agree), (90% CI=.074—
(11 questions, 3 minutes) .105)
(Vlachopoulos,
Ntoumanis &
Smith, 2010)

Feasibility was assessed by (a) enrollment rates: proportion of HS students invited who
enrolled in the study, (b) retention rates: proportion of HS students who continued participation,
(c) attendance rates: proportion of HS students who attended the two face-to-face TLC events
and received daily motivational text messages, and weekly PA goals and PA strategy messages.
Retention of >80% and participation of > 1/3 of the participation demonstrated feasibility.

Acceptability and satisfaction were evaluated with questions assessing the club
instructor’s and participants’ perceptions of the TLC club and individual interviews with
intervention HS students. Overall mean instructor and participant satisfaction ratings > 3.0 (3 =

agree a little; 4=agree a lot) indicated acceptable satisfaction.
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Physical Activity. MVPA and sedentary behavior were measured with ActiGraph
accelerometers (GT3X+ & GT3X-BT). Non-wear time was classified as 20 min of continuous
zeroes in vertical axis counts. Participants were required to have at least four days, with at least 8
hours of valid wear time per day, to be included in analyses (compensated $20 for adequate wear
time). Time spent in MVVPA was determined as the average MVVPA according to four approaches
(Crouter et al., 2012, Hanggi et al., 2013, Romanzini et al., 2014, Santos-Lazano et al., 2013),
including three sets of cut-points (>56 counts-s™, 757-1111 counts-15-s%, and 2115-6548
counts'mint) and a two-regression model. Time spent in sedentary behavior was determined as
the average from three approaches (Crouter et al., 2012, Hanggi et al., 2013, Romanzini et al.,
2014), including two sets of cut-points (<2 counts-s™, <180 counts-15-s) and a two-regression
model. PA during the last seven days was also assessed with the PA Questionnaire — Adolescents
(PAQ-A; Kowalski, Crocker, & Kowalski, 1997).

Psychosocial variables included: (a) Autonomous Motivation for PA assessed with the
Behavior Regulation in Exercise Questionnaire-3 (BREQ-3). The subscales of intrinsic,
integrated and identified were used to capture autonomous motivation (previous study results
a=.61-.88; r=.23-.36, p=.01; Dishman et al., 2018; Markland & Tobin, 2004; Wilson et al.,
2006). The questionnaire is 24 questions long and rated by the respondent on a scale of 0 (not
true) to 4 (very true) and is a multidimensional scale assessing the motivation continuum
(Markland & Tobin, 2004; Wilson, Rodgers, Loitz & Scrime, 2006). (b) BPNs Scale
(Vlachopoulos, Ntoumanis, & Smith, 2010) was used to measure perceptions of competence,
autonomy, and relatedness at the start of the club and end of the club. Examples include: (1) |
feel exercise is an activity | do very well, (2) The way | exercise, is the way | want to, (3) My

relationship with the people I exercise with is very friendly (Vlochopoulous, et al., 2010). This
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11-item multidimensional scale was used to measure perceptions of competence, autonomy, and
relatedness with a Likert rating of 1 (totally disagree) to 5 (totally agree). (c) Autonomy-
Supportive Environment was assessed through the Perceived Autonomy Support Scale for
Exercise Settings-PASSES (Hagger et al, 2007); 12-items scored on a seven-point Likert scale. It
is one-dimensional and asks questions regarding whether the participant feels the TLC club
instructor provides an autonomy-supportive environment (e.g., encourages me to engage in
active sports and/or vigorous exercise in my free time; Hagger et al, 2007). (d) Perceived Stress
was measured with the Perceived Stress Scale (ages 13-17; NIH, Kupst et al., 2015); 10-items on
how students felt related to stress in the past month.

Intervention included three components: (1) two face-to-face PA events that reflected an
autonomy-supportive environment (5-minute warm up; an enjoyable 60-minute PA session that
included some choices regarding PA plus skill building with support from instructors; 10-minute
cool-down stretching and discussion of MVVPA); (2) daily motivational text messages (peer
avatar); and (3) weekly PA goals and strategies via the club mascot (avatar). The control group
maintained their usual after-school activities. The daily SDT-based messages were sent by the
club participants to all participants; each participant sent messages 3-4 times and were given an
option of two different messages that could be sent. The club instructors received a 4-hour
intervention training prior to the face-to-face events and received a manual as a reference guide.
The club instructors achieved 100% of the criteria for maintaining an autonomy-supportive
environment, and no further training was needed. The intervention design and protocols were
followed throughout the research. The club instructor provided a variety of PA choices for the
students during the two face-to-face events (Lubans, et al., 2017). During each event’s 10-minute

cool down the club instructor discussed: setting goals, celebrating success, barriers to PA, and
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participating in PA with peers. Attendance logs were completed at the two face-to-face events.
The educational platform where messages were created and sent was monitored by the
researcher.

Data analysis. IBM SPSS 28 was used to perform data analyses. Missing data were handled
through the predictive mean matching method for imputation in SPSS (up to 20 imputations).
The primary outcome was: min of MVPA per hour (ActiGraph); secondary outcomes included:
min of sedentary behavior per hour (ActiGraph), perceived stress, BMI, %BF, and self-reported
PA. Psychosocial variables included perceived autonomy-supportive environment, perceived
BPNs, and autonomous motivation for PA. Descriptive data analyses were performed to describe
the study variables and evaluate the assumptions for the statistical analysis. To evaluate the
intervention preliminary efficacy a multivariate analysis of variance (MANOVA) was used. The
post-intervention values were the dependent variables; the pre-intervention values were used as
covariates, along with age, sex, and race. The intervention group membership was used as a
predictor. An analysis of the residuals appeared normal with no outliers. Average partial eta-
squared (np?) was calculated as the effect size; .01=small effect, .06=medium effect, .14=large
effect. Partial eta-squared is the percentage of remaining variances in the dependent variable
explained by the independent variable after accounting for variances explained by covariates. To
quantify partial eta squared, the average partial eta squared value was used for each outcome
(averaged over the 20 imputed data sets).

Results. As shown in Figure 2.1, 37 HS students with completed consent/assent forms, were
included in the study. Of the six participants assigned to the intervention group who did not
complete the intervention, four provided no response (parent may have signed them up), one

moved to a different district, and one had other commitments. Table 3.2 demonstrates the sample
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characteristics of the 19 intervention students and 12 control students. Control and intervention

groups were comparable regarding demographic variables; however, a significant between-group

difference occurred for BMI and %BF (higher in control group).

Table 3.2: Demographics/Characteristics of Study Population; Means (Standard Deviations)

Variable TLC (n=19) Comparison Group (n=12) Sig.
Sex: Male | n=6 (31.6%) n=7 (58.3%) A5
Female | n=13 (68.4%) n=5 (41.7%)
SES: <$19,000 | n=0 n=1 (9.1%) .16
$20-29,999 | n=0 n=1 (9.1%)
$30-49,999 | n=3 (16.7%) n=0
>$50,000 | n=15 (83.5%) n=9 (81.8%)
Race:  Caucasian | n=16 (84.2%) n=12 (100%) .35
African American | n=2 (10.5%) n=0
Other | n=1 (5.3%) n-0
Prior PA: No | n=2 (10.5%) n=3 (25%) .29
Yes | n=17 (89.5%) n=9 (75%)

-  r [ ]
Age 15.79 (1.23) 15.73 (.01) .89
Grade 10.42 (1.17) 10.33 (1.07) .83
MVPA min. per hr. | 5.85 (1.80) 5.67 (1.57) .80
Sed. Min. per hr. 44.80 (3.02) 47.00 (2.91) .08
Perceived Stress 31.58 (4.54) 29.73 (6.92) .38
BMI 21.31 (2.11) 27.82 (5.44) <.01
% BF 20.56 (6.31) 28.36 (10.42) .02
Self-Report PA 1.96 (.61) 1.86 (.66) .69
Intrinsic 2.73 (.92) 2.75 (1.07) .96
Integrated 2.21 (1.30) 1.93 (1.18) .56
Identified 2.95 (.78) 2.77 (.62) .53
PASSES 64.95 (16.02) 64.73 (10.36) 97
Autonomy 3.79 (.52) 3.29 (.97) .19
Competence 3.59 (.60) 3.32 (.85) 31
Relatedness 3.67 (.74) 3.45 (1.16) .54

*Note: top half of table chi-square analysis, bottom half of table t-tests.

TLC=Teen Leisure Time Physical Activity Club; SES=socioeconomic status; PA=physical
activity; MVPA=moderate-to-vigorous physical activity; Sed=sedentary; BMI=body mass
index; %BF=percent body fat; PASSES=Perceived Autonomy Support Scale in Exercise
Settings

Feasibility. The enroliment rates at both schools were low: 25 of 950 intervention school

students (2.63%) and 12 of 1015 control school students (1.18%). However, the retention rates
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were acceptable: 19 (76%) at the intervention school, and 12 (100%) at the control school. Of the
19 intervention participants, 9 (47%) attended the first event, and 7 (36.8%) attended the second
event. The number of daily motivational text messages sent and received was 100%.
Acceptability and satisfaction. The instructors agreed a lot (4) or a little (3) on all of the
questions related to their evaluation of the intervention (questions were related to their skill to
conduct the intervention, and satisfaction with the intervention). One instructor stated, I
LOVED the students sharing their excitement for this program. The feedback was so passionate
from enjoying the fitness assessment from the trackers, changing their run or walk, and one girl
now doing squats every time she brushes her teeth.” The satisfaction with the PA intervention
was also evaluated through a participant post-intervention survey (n=7; 36.8%) received via a
Qualtrics link after the intervention ended. Six of the seven participants (85.7%) agreed a little or
a lot that the intervention in general was positive, and one participant disagree a little. The
participants who rated the two club instructors agreed a little or a lot on most of the satisfaction
questions, except for one participant who disagreed that the intervention helped to increase
his/her MVVPA or addressed his/her barriers to PA. All but one of the respondents would
recommend the daily avatar messages and weekly PA goals and strategies to their friends. The
daily avatar messages and weekly PA goals and strategies were also rated positively by six of the
seven participants.

Preliminary efficacy. Table 3.3 shows each group’s pre- and post-intervention means and

standard deviations, along with the pre-to post-change within each group.
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Table 3.3: Intervention and Control Group Pre and Post Intervention Means, Standard

Deviations, and Change Scores Over Time

Variable

TLC Group

Control Group

Pre

Post

Change

Pre

Post

Change

MVPA (min./hr.) | 5.85 7.26 (2.35) | +1.41 5.67 (1.57) 7.25(2.89) | +1.58
(1.80)

Sedentary 44.80 42.81 -1.99 47.00 (2.91) 44.47 -2.53

Behavior (3.02) (3.12) (5.03)

(min./hr.)

Perceived Stress | 31.58 31.6 (5.44) | +.02 29.73 (6.92) 31.30 +1.57
(4.54) (4.45)

BMI 21.31 21.61 +.30 27.82 (5.44) 28.48 +.66
(2.11) (1.74) (5.93)

% BF 20.56 21.22 +.66 28.36 (10.42) | 25.55 -2.81
(6.31) (6.96) (8.63)

Self-Report PA | 1.96 2.17 (48) | +.21 1.86 (.66) 2.66 (.83) | +.80
(.61)

Intrinsic 2.73 2.95(.95) | +.22 2.75 (1.07) 3.05(.80) | +.30

Motivation (.92)

Integrated 2.21 2.7(1.02) | +.22 1.93 (1.18) 2.22 (1.35) | +.29

Motivation (1.30)

Identified 2.95 3.28 (.69) | +.33 2.77 (.62) 3.08 (.69) | +.31

Motivation (.78)

Autonomy- 64.95 69.53 +4.58 64.73 (10.36) | 69.36 +4.63

supportive (16.02) |(9.86) (7.00)

Environment

Autonomy 3.79 3.95(.64) | +.16 3.29 (.97) 3.85(.87) | +.56
(.52)

Competence 3.59 3.77 (.63) | +.18 3.32 (.85) 3.80 (1.12) | +.48
(.60)

Relatedness 3.67 3.73 ((76) | +.06 3.45 (1.16) 3.93 (1.25) | +.48
(.74)

Note: Pre Intervention School n=15 Actigraph & n=19 anthropometric & surveys

Post Intervention School n=11 ActiGraph & n=15 anthropometric & surveys.
Pre Control School n=10 ActiGraph & n=12 anthropometric & surveys

Post Control School n=5 ActiGraph & n=10 anthropometric & surveys
TLC= Teen Leisure Time Physical Activity Club; SD=Standard Deviation;
MVPA=Moderate-to-Vigorous Physical Activity; BMI=Body Mass Index; %BF=Percent
Body Fat; PA=Physical Activity
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As noted in Table 3.4, after controlling for baseline age, sex, race and outcome variables,
no statistically significant differences were noted between intervention and control groups for
any outcomes. However, several outcomes changed in the expected direction at the intervention
group when comparing the control group, as indicated by the regression coefficients: MVPA
(B=2.31), sedentary behavior (B=5.33), %BF (B=1.47), perceived stress (B=3.59), autonomy-
supportive environment (B=8.89), autonomy (B=1.13), integrated motivation (B=.94),
relatedness (B=.61), identified motivation (B=.20). Based on the effect sizes demonstrated in
Table 3.4, the intervention had a large effect in decreasing sedentary behavior (np>=..22), and
improving integrated motivation (n,?=.20), and autonomy (np>=..38). Moreover, the effects in
reducing %BF (np?=.12) and increasing MVPA (np?=.13), relatedness (1,>=.10), autonomy-

supportive environment (np?=.12), and self-reported PA (n,%=.13) were moderate.

87



Table 3.4: Comparison of Outcome Variable Changes Over Time between Intervention and Control Group

Intervention-Control B Std. t Sig.p | 95% Cl of B 95% CI
Group (change Error | statistic | value of n%
Outcome (post- Expected predicted Lower | Upper | Average | Lower Upper
treatment) Change in from the Bound | Bound | Partial Bound Bound
Intervention | multivariate Eta
Group regression) Squared
2
np
MVPA 1 2.31(1) 429 |0.54 0.59 -6.17 | 10.78 | .13 .000 597
Sedentary Behavior ! -5.33 () 6.33 -0.84 0.40 -17.83 | 7.17 22 .001 .681
Perceived Stress ! 3.59 () 6.51 0.55 0.58 -9.22 16.39 .09 .001 249
BMI ! 0.01 (1) 3.24 0.004 1.00 -6.37 6.39 .05 .000 214
%BF ! -1.47 () 5.18 -0.28 0.78 -11.74 | 8.80 12 .001 .362
Self-Report PA 1 -0.18 () 0.65 -0.27 0.79 -1.48 1.12 13 .001 522
Intrinsic Motivation 1 -0.35()) 0.96 -0.36 0.72 -2.24 1.54 .04 .000 192
Integrated Motivation 1 0.94 (1) 1.08 0.87 0.39 -1.19 3.06 .20 .007 .548
Identified Motivation 1 0.20 (1) 0.59 0.34 0.73 -0.96 1.36 07 .001 .387
Autonomy-supportive 1 8.89 (1) 1454 |0.61 0.54 -19.69 | 37.46 A2 .000 307
Environment
Autonomy 1 1.13 (1) 0.82 1.39 0.17 -0.48 2.75 .38 .002 .783
Competence 1 -0.16 () 0.63 -0.26 0.80 -1.41 1.08 .05 .000 223
Relatedness 1 0.61 (1) 1.10 0.55 0.58 -1.56 2.77 10 .000 .306

Note: “Partial Eta Squared 1°p=SSefrect/(SSetrect + SSerror): (.01=small effect, .06=medium effect, .14=large effect). MVVPA=Moderate-to-

Vigorous Physical Activity; BMI=Body Mass Index; %oBF=Percent Body Fat; PA=Physical Activity; SD=Standard Deviation
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Discussion. In this pilot study, the feasibility, acceptability, and preliminary effects of a PA
intervention were evaluated to inform the conduct of future large-scale trials. Recruitment and
enrollment will need to be improved in future studies, but the retention rate for participants in the
program was acceptable at 83%. A systematic review of health behavior change interventions in
young adults (ages 17-35) showed that the included studies had low recruitment rates, ranging
from 7.5%-48% (Whatnall et al., 2021), consistent with the low recruitment rate in this
intervention with adolescence. However, fewer than half of the studies (46%) in the review
(n=107 RCTSs) did not report recruitment results (Whatnall et al., 2021). The systematic review
(Whatnall et al., 2021) reported adequate retention rates of 65%; and the current intervention
achieved 83% demonstrating higher than average retention. For the TLC study, retention rates
may have been negatively impacted by the pandemic. The pandemic created unique challenges
for conducting school-based research due to the sudden onset of stay-at-home orders, social
distancing, and mandated quarantines. Students and families may have felt hesitant to join in any
unessential activities that may have put them at a higher risk for exposure. On average,
attendance at the two face-to-face club sessions was less than 50%. Reasons for not attending
included: illness, or other priorities on the same day. Competing priorities (academics,
employment, and other social activities) have been an obstacle that prevents participation in PA
among HS students (Eime et al., 2010). In a meta-analysis by Beets et al. (2009) that included
studies with after-school PA interventions, attendance rates were positively associated with
program outcomes, suggesting that greater exposure to the intervention is related to improved
outcomes. Compared to the average after-school attendance rate of 56% in a large randomized
controlled trial with young adolescents who may not have as many competing priorities, the

attendance rate in the current study was comparable (Wilson, Van Horn et al., 2011). Therefore,

89



increasing attendance in the intervention will be imperative for improved future outcomes. On a
positive note, qualitative data from the instructors’ and participants’ post-intervention surveys
supported the acceptability.

Research demonstrates that PE teachers and instructors who can maintain an autonomy-
supportive learning environment have better student learning outcomes in the PE environment
(Vasconcellos et al., 2019). The autonomy-supportive PA environment for the TLC intervention
focusing on enhancing several perceptions related to PA: 1) Autonomy: Instructors provided
options to show the HS students how they could maintain PA during the two face-to-face events;
students were told they could participate in any form of PA to be active outside of club days; a
quarter of the SDT-based daily messages were related to choice; and participants were given a
choice related to which message they could send; 2) Competence: Instructors provided PA skill-
building lessons at the two face-to-face events; a quarter of the SDT based daily messages were
based on building confidence in the students’ PA skills; and the weekly PA goals and strategies
provided information to help build PA competence; 3) Relatedness: During the two face-to-face
events participants met other peers who were interested in PA; the daily SDT were coming from
a peer participating in the program; and a quarter of the SDT-based daily messages focused on
encouraging relatedness with other peers who participate in PA. The effect size for autonomy
was large (np?=..38), making this an important variable to emphasize in future studies among
adolescents. Adolescence is a stage of development when their autonomy may have a greater
impact on outcomes due to adolescents seeking to make choices on their own (Healthy People,
2020; Jarvis, 2019). The study results, are similar to Schneider and Kwan’s (2013) study that
showed a significant correlation of .19 to .29 (p<.003) between perceived PA autonomy and

autonomous motivation for PA. Unfortunately, although an autonomy-supportive environment
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was maintained effectively by the trained instructors at the two face-to-face events, the
intervention was acceptable to the HS students, and the SDT-based daily messages and weekly
PA goals and strategies supported an autonomy-supportive PA environment, MVPA did not
improve at a statistically significant level however, it did improve more in the intervention than
control group. In addition, the effect size for sedentary behavior was large (1p?=..22),
incorporating information in the intervention related to why sedentary behavior can negatively
impact participant’s health may help improve physical activity behavior (Barnett et al., 2018).
The finding that no significant change occurred for MVPA, sedentary behavior,
perceived stress, BMI, %BF, and self-reported MVPA at post-intervention was not completely
surprising because our intervention did not significantly increase the psychosocial variables of
BPNs, perceptions of an autonomy-supportive environment, or autonomous motivation for PA.
However, many of the outcomes were changed in the expected direction, and obtaining
significance with a small sample size can be challenging. Additional strategies or a greater dose
may be needed in an autonomy-supportive PA environment to result in significant changes in the
BPNs or autonomous motivation for PA, and then improvement in the intended behavioral
outcomes. Additionally, seeing long-term changes in behaviors, such as PA, may require a
longer intervention period (Kennedy et al., 2021). A systematic review by Hynynen et al. (2016)
of 10 randomized or cluster randomized control trials with school-based interventions to increase
PA and decrease sedentary behavior found that the effects were small, similar to the lack of any
significant effect in this study. Hynynen and colleagues concluded that more studies were needed
to evaluate long-term effectiveness of PA interventions for HS students. The between-group
difference in BMI and %BF (higher in control group) may be contributing to the insignificant

effect as well. Past research has found that HS students who are overweight or obese tend to
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participate in less PA than HS students in healthy weight categories (Skogen & Hoydal, 2021).
However, these participants may have had greater motivation to change behavior resulting in a
greater change in the outcome compared to students in the healthy weight category at baseline.
The Trans Theoretical Model posits that individuals move through six stages of change, the stage
that the participant is in at baseline may have impacted their level of participation (Prochaska,
Johnson, & Lee, 1998. However, the motivation scores of the participants at baseline did not
have statistically significant differences between intervention and control groups. In future
studies, groups need to be comparable in their BMI and %BF, so these confounding variables do
not impact the significance of the results.

Although ActiGraphs are the gold standard for monitoring PA, this approach has some
challenges. When the ActiGraphs were distributed at the data collection events, the instructions
to the participants were that the ActiGraph was used to measure their PA but they were not being
asked to be more active. However, many of the participants considered wearing the ActiGraph as
a component of the study and therefore purposefully increased their PA level to have an adequate
PA level. On the contrary, participants who did not improve their PA may have chosen not to
wear the ActiGraph the second time, so that their low level of PA wouldn’t be recorded.
Improving wear compliance, by explaining that they ActiGraph is not an intervention component
will be needed to adequately compare pre and post data.

Limitations. The pilot study had strengths and limitations. The study addressed the notable gap
in research on PA interventions for rural HS students. The data obtained can contribute to
modifications of the intervention in future large-scale studies. However, the sample size was
small, so any practical implications for future work should be considered with caution due to the

small sample size of the study. Also, because students volunteered to participate, the
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generalizability to groups not interested in participating in a PA study may be limited. Future
studies, should include randomization of larger samples to both intervention and control groups.
Another possible limitation is that the HS students’ responses may be biased because they did
not want to report negative aspects of the study. Additionally, although messages were received
by participants, whether the messages were read or specifically resulted in behavior change was
not monitored. Despite these limitations, this study represents an important step towards
elucidating issues that may arise when conducting PA studies.

Conclusion. Study findings suggest that some rural HS students are interested in face-to-face
events that offer PA in an autonomy-supportive environment with adult leaders and peers who
are also interested in PA. However, future researchers may want to consider using multiple or

novel ways to offer PA in the schools as well as strategies to attain an adequate sample.
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CHAPTER FOUR: PERSPECTIVES OF HIGH SCHOOL STUDENTS INVOLVED IN A
MULTI-COMPONENT, AFTER-SCHOOL PHYSICAL ACTIVITY INTERVENTION

Abstract. After-school physical activity (PA) interventions can assist high school students to
meet moderate-to-vigorous PA (MVPA) recommendations calling for at least 60 minutes per
day; however, little is known about the perspectives of high school (HS) students, especially
those living in rural areas, for strengthening these interventions.
Purpose: The purpose of this qualitative study was to explore rural HS students’ experiences
with and perceptions of a multi-component, after-school PA intervention.
Design and Methods: One-on-one semi-structured interviews were conducted via Zoom with 10
students who participated in the PA intervention offered at one HS in the Midwestern United
States. Interviews were recorded and transcribed verbatim and NVivo Software was used. Two
independent reviewers coded the data. Thematic analysis was conducted on the interviews by
two investigators until consensus was reached.
Results: Two categories with nine themes were identified and described in detail. Briefly, rural
HS students perceived that their multiple responsibilities and lack of essential support prevented
them from achieving their PA goals. The findings underscored the importance of incorporating
the perspectives of rural HS students when developing and implementing PA interventions for
this specific group.
Conclusions: The qualitative approach was helpful for understanding perspectives of adolescents
participating in a PA intervention and identifying factors contributing to or hindering PA
participation. Findings can be used to inform the development of future PA interventions for
rural HS students to help them overcome perceived barriers to PA.

Keywords: exercise, obesity, high school, qualitative research, intervention
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Introduction

Current rates of adolescent physical activity (PA) are disturbingly low globally even
though a robust body of evidence supports that numerous benefits to physical and mental health
are achieved from attaining adequate PA (Youth Risk and Behavior Survey [YRBS], 2019;
World Health Organization [WHO], 2020). Based on findings from YRBS (2019), only 23% of
high school (HS) students in the US are meeting established guidelines calling for 60 minutes of
MVPA daily. Physical inactivity contributes to the alarmingly high rate of obesity noted among
HS students (15.5%), which increases their risk of developing noncommunicable chronic
diseases (e.g., type 2 diabetes, cardiovascular disease, and depression; YRBS, 2019; WHO,
2020). As a result, this young population has been identified as an important group to target for
improving health outcomes in the U.S. (Yousefian & Hartley, 2015), and the development of
effective interventions to increase adolescents’ PA has become a major public health priority.
Given that 70% of adolescent stop participating in youth sports by age 13, and few are required
to take physical education throughout their schooling, alternative and acceptable PA programs
are urgently needed for HS students in rural areas to support their continued PA (National
Alliance of Youth Sports, 2018).

After-school settings are identified as being ideal for implementing PA interventions
because large numbers of students are exposed to structured programs after school and are
familiar with this format. Previous after-school PA interventions have had a moderate-effect on
PA (SMD=.44; Beets et al., 2009; Heath et al., 2012). Only one after-school PA intervention was
found that included HS students (grades 7-12). The 8-week extracurricular sport program (Luban
& Morgan, 2008), which was based on Social Cognitive Theory had a significant effect on

increasing pedometer steps for students classified at baseline as low-active, as opposed to active;
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however, the clinical significance of the intervention was limited because the low-active students
did not meet the steps per day recommendation after the intervention (girls > 11,000 steps/day,
and boys > 13,000 steps/day; Luban & Morgan, 2008). Moreover, the intervention did not
incorporate technology, which is recommended to meet the needs of HS students (Loescheer et
al., 2018). Finally, the intervention was not conducted in a rural setting, where HS students are in
particular need of PA support. Despite evidence of efficacy of PA interventions in the after-
school setting (Beets et al., 2009; Heath et al., 2012), implementation of PA interventions is
challenging given the variability of factors influencing success (e.g., resources, infrastructure,
support from school and community agencies).

Another approach, that is currently being promoted, but has not yet been used in any
after-school interventions for HS students, involves the development of an autonomy-supportive
PA environment to help increase the students’ autonomous motivation for PA (Aelterman et al.,
2016; De Meester et al., 2017; Kerner & Goodyear, 2017). Self-determination Theory (SDT) has
been applied extensively in research aimed at understanding motivation for PA among
adolescents (Teixeira et al., 2013) and has been used to guide PA interventions (Fortier et al.,
2012). Interventions addressing all components of the SDT, including the three Basic
Psychological Needs (BPNs) of competence, autonomy, and relatedness, have potential for
improving intended outcomes (Teixeira et al., 2013). An autonomy-supportive environment is
consistently identified as being important for improving the BPNs and motivating adolescents to
increase their PA (Standage, Duda, & Ntoumanis, 2005). This theory was used to guide the
development of a 10-week after-school PA intervention for rural, HS students that adhered to
recommendations for including technology and creating an autonomy-supportive environment.

Specifically, the intervention included two after-school face-to-face group events, daily SDT-
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based motivational avatar/text messages sent to each student’s phone by a peer, and weekly PA
goals and strategies sent to each student’s phone by a club mascot avatar chosen by the HS
students at the beginning of the intervention. The PA intervention was implemented and
evaluated with interested students in one rural HS during the 2021-2022 academic year.

According to Ryan and Deci (2017) autonomy-supportive PA environments are those that
can: (1) provide HS students with options related to the PA so that they can choose what they
want to engage in (autonomy), (2) help HS students develop skills so that they can feel
successful when engaging in PA (competence), and (3) assist HS students in building quality
relationships with others who can support their PA (relatedness). The intervention evaluated,
provided these three components in a variety of ways.

Few studies have qualitatively examined HS students’ perspectives after participating in a
PA intervention. To increase the quality of PA interventions, an evaluation by participants that
includes their satisfaction with and recommendations for improving interventions is essential
(Fynn, et al., 2020). Participant involvement for development and implementation of PA
intervention is important, yet few studies were found that utilized HS students in the process of
evaluating PA interventions. Understanding the perspectives of HS students may provide
important insight into how PA interventions can increase MVPA and reduce sedentary behavior
in this age group. The aim of this study was to explore HS students’ perspectives on the design
and delivery of a multi-component PA intervention in rural HS students to inform future
implementation.

Qualitative thematic analysis research (Braun & Clark, 2006; Glesne, 2011; Thompson et
al., 2022) was used to explore rural HS students’ experiences with and perceptions of a multi-

component, after-school PA intervention. Specifically, adolescents were asked about their
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satisfaction with the PA intervention and whether the PA environment was autonomy-supportive
and motivating (promoted autonomy, competence, and peer relatedness) during the PA
intervention. For the original study that tested the effect of the intervention on adolescents’
MVPA and other outcomes, nineteen HS students received the TLC intervention. Two high
schools located in a rural county were selected. School and administrators were asked whether
they were interested in having their school participate. For this convenience sample, the HS with
higher participation was selected to receive the TLC intervention, and the other school served as
the control condition receiving usual after-school activities.
The two main research questions guiding this study were:

1) How do rural, HS students evaluate their experience in an intervention that includes an
autonomy-supportive environment to increase PA? and,
2) What approaches do HS students feel optimally promote autonomy and competence and
leverage peer relatedness to increase PA?
Methods
Study Design

Data for this qualitative study were obtained from semi-structured interviews conducted
as a part of a larger study that included an after-school intervention titled Teen Leisure Time PA
Club (TLC). The TLC intervention was aimed at increasing MVPA among rural, HS students in
a Midwestern U.S. HS. The university institutional review board and the school district approved
this study. The study included semi-structured interviews to investigate the experiences and

perceptions of adolescents who participated in the PA intervention.
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Participants and Setting

To be selected to participate in the interview, a participant had to meet the following two
criteria: (1) participated in at least one of the two face-to-face events, and (2) participated in
sending at least one of the SDT-based motivational avatar/text messages. Of the 10 participants
receiving the TLC intervention who had met these criteria, all ten were willing to participate in
the interviews.
Data Collection Procedure

Consent/assent for the participation in the interviews was received during the parent
study. Copies of the consent and assent were stored electronically on a secure server. HS
students who received the intervention were invited to participate in the interviews via text
message, telephone, and/or email sent by the first author. One follow-up message was sent to
those who did not respond to the initial request to participate. The original consent and assent
form included an area where the parent and HS student could indicate interest in the interview
and agree to have the interview with the student participant recorded. Response rates were
tracked by the research team and project staff who were trained by the first author to protect the
confidentiality of any collected data. Then, project staff contacted each participant to arrange a
convenient time for the interviews to take place via Zoom ®/telephone between March 2022 and
April 2022. Before the first interview session started, three pilot interviews were conducted to
test the interview guide. No changes were found to be necessary. After completing the interview,
participants were thanked for their participation and received $20 cash for participating in the
interview.

A semi-structured interview was conducted with participants (Table 4.1) prompting

participants to describe their perceptions of the TLC intervention. In developing the interview
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guide, the first author considered the types of information that would be relevant to evaluate the
intervention implemented in the original study. Questions were worded to discover the
perceptions of participants related to (1) creating an autonomy-supportive PA environment, (2)
promoting autonomy, competence, and peer relatedness during the PA intervention and (3)
determining satisfaction with the PA intervention. All interviews were conducted by the first
author. With parent and participant permission, Zoom ® audio technology recorded the
interviews. The interviews lasted approximately 30-45 minutes, and each one was transcribed
verbatim via Landmark Associates, a professional transcription company. The first author took
field notes during each interview utilizing a standard template that was part of the research
protocol. After each interview, additional hand-written field notes were made about the
surroundings, mood of the participants, and any interruptions, to ensure comprehensive
interpretation of the data.

Following each participant interview, the audio data were transferred and stored in
electronic format to a password-protected secure server within the first author’s institution. Each
recording was stripped of personal identifiers. Integrated with appropriate protection, the server

conducted backups each night and was supported by institutional technology support services.
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Table 4.1: Semi-structured Interview Guide

High School Students’ Perceptions with a PA intervention:

1) To start with, what can you tell me about the overall experience of the whole program?

2) The two face-to-face events that we did, what did you like about those events?

3) What did you dislike about the face-to-face events? What about the amount of time for the
two face-to-face events? Was this long enough? Too long?

4) What are some of the barriers that prevented you from participating in the face-to-face
events?

5) What are some of the barriers that prevented you from participating in the daily
motivational messages (receiving or sending)?

6) What about the club mascot, was the mascot appropriate? Did you enjoy receiving the
goals and strategies from the mascot? Did they support your physical activity?

7) What are some of the barriers that prevented you from receiving the weekly goals and
strategies if you did not?

8) What about the duration of the whole club? Just right, too long, too short?

9) What do you think we could do to make the club better?

10) How does the club, in general, influence your thoughts and behaviors related to physical
activity?

Autonomy-supportive PA environment

11) What kind of support would you have needed to attend the face-to-face events if you did
not? Or any additional support at the event that would have been helpful?

12) What kind of support would you have needed to send or receive the daily avatar messages
if you did not?

13) What kind of support would you have needed to receive the weekly goals and strategies?
14) How do those in the club support you?

15) What kind of environment do you feel like the club had?

Peer relatedness during the PA intervention:

16) What about the daily motivation messages from peers; did you enjoy receiving them? Did
you enjoy sending them?

17) Did the avatars support the messages? How?

18) Tell me about the peers in this group you feel connected to.

19) Tell me about some of the positive situations with others during the club that you enjoyed.
20) Tell me how you plan to continue to exercise with these individuals/peers?

21) Tell me about any negative situations you had with others during the club.

22) Any additional thoughts or comments you would like to share?

Data analysis
Descriptive statistics were used to describe the adolescent’s demographic characteristics
that were obtained during the parent study. Qualitative data analysis was supported by using the

NVivo 12 software program to organize through themes and code created by the author.
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Interviews were transcribed verbatim from the recording, and uploaded to NVivo 12 software.
Thematic analysis was conducted to understand how participants perceived the autonomy-
supportive PA environment, how they perceived peer relatedness in the PA intervention, and if
they were satisfied with the PA intervention (Braun & Clark, 2006). The first reviewer developed
initial codes after reviewing the interviews, and the second reviewer independently coded the
data set using the initial codes identified by the first author. The first and second author then
analyzed the data separately. Codes arose through a deductive approach (theory based), but also
through an inductive approach (codes arose purely from the data, to ensure important aspects of
the data were not missed). The authors met after reviewing all of the data to discuss
discrepancies and refine the coded data, themes, and subthemes together to reach final consensus
(Braun & Clark, 2006; Glesne, 2011; Thompson et al., 2022). Finally, thematic analysis was
used to analyze the study data (Braun & Clark, 2006; Glesne, 2011; Thompson et al., 2022).
Throughout the coding process both reviewers selected compelling quotes to support and
illustrate each theme (Braun & Clark, 2006; Glesne, 2011; Thompson et al., 2022).
Results

The demographic information for the 10 HS students who participated in the interview is
presented in Table 4.2 and is a representative sample of the 19 students who participated in the
PA intervention. Seven were female, and three were male. The HS students ranged in age from
14-17 years old (mean = 15). Two were in the 9" grade, one was in the 10" grade, six were in the
11" grade, and one was in the 12" grade. All 10 students self-reported in an initial screening that

they were active in some form of PA (school or club-based) prior to the intervention beginning.
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Table 4.2: Participant Characteristics

Sex Age Grade Ethnicity BMI
Participant A Female 16 11" Caucasian 20.5
Participant B Female 17 11" Caucasian 21.6
Participant C Female 16 11" Caucasian 22.6
Participant D Female 15 ot Caucasian 17.4
Participant E Male 14 ot African American 19.1
Participant F  Male 17 11" Caucasian 18.7
Participant G Female 17 11% Caucasian 20.3
Participant H Female 16 11" Caucasian 20.1
Participant I  Male 17 12t Caucasian 22
ParticipantJ Female 15 10" Caucasian 20.5

Categories

HS students’ perspectives from the qualitative data were organized into the themes
derived within each of the following two categories of interest based on the research questions:
(1) autonomy-supportive PA environment, and (2) satisfaction with the PA environment (see
Table 2.3).

Autonomy-supportive PA environment. Autonomy-supportive PA environments are
climates that are associated with greater autonomous motivation for PA because they give
participants’ choices (autonomy), help them develop PA skills that improve confidence
(competence), and include others that are experiencing the same environment (relatedness; Ryan
& Deci, 2017). During the interviews the HS students identified additional helpful factors that
they associated with an autonomy-supportive environment for PA.

Theme 1. Autonomy provides adolescents with some choice during their activities (Ryan
& Deci, 2017). In all of the 10 interviews, the HS students specifically reported that the
intervention supported their autonomy. Statements indicating that the intervention allowed them
to choose the particular PA they wanted to do were made by participants a total of 13 times. Two

examples of statements from participants that showed the intervention promoted autonomy were:

108



“I liked how they had a bunch of different exercises you could try out and see which ones
you liked,” and “| liked how there were a bunch of different options, so you could kind of pick
and choose what you wanted to do and what you liked to do .

Theme 2. Competence involves acquiring skills that give HS students confidence in their
ability to be successful when engaging in PA (Ryan & Deci, 2017). In all 10 interviews,
participants specifically indicated that the intervention increased their level of competence for
engaging in PA. Comments about learning important skills for engaging in PA as a result of
participating in the intervention were made a total of 10 times by participants. Two examples that
reflected how the intervention promoted increased competence included:

“.you had the things that you were familiar with, so you were confident—*, and “I feel
more confident in myself that | can do the physical activity because I've been doing it so much
more often than I used to.”

Theme 3. Relatedness is an adolescent’s perception of feeling socially connected with
significant people (Alali et al., 2020) and involves building quality relationships with those who
can support PA. In all 10 interviews, HS students stated that the intervention helped them
connect to others who could assist them with increasing their PA. Statements related to this code
were made by participants a total of 48 times across all 10 interviews. Peer relatedness during the
PA intervention was explored in greater depth to elucidate exactly how peer relatedness
supported PA. The following three subthemes emerged: sharing a particular experience together,
encouragement, and teamwork.

Comments reflecting sharing a particular experience together were evident in nine of the
10 interviews and occurred a total of 27 times across these interviews. Two key quotes from the

interviews that reflected this subtheme included: “I think we all just were, like, kind of on the
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same page, so | feel like I could relate to them in some way, even though they were probably
might have been more active than me. | feel like we were all in, like, the same boat with that kind
of stuff”, and “... it just helped knowing that there was someone that I could do it with that
understood what I was trying to do or where I was trying to reach to.’

Encouragement from peers is the action of giving someone support, or helping them to
increase their confidence to be physically active (Bandura, 1986). Statements related to this
subtheme were noted in five of the 10 interviews and were evidenced a total of nine times.
Examples of quotes indicating encouragement included “..when I have other people cheering me
on, it gets me to wanna work harder ‘cause I wanna make them proud too and help them out and
everything” and “We’d always, like, kind of encourage each other to go do something and go out
or do something.”

Teamwork is the collaborative effort of the group to achieve the goal of being physically
active (McEwan & Beauchamp, 2014). Responses regarding this subtheme emerged in three of
the 10 interviews and occurred a total of five times across three interviews. Examples of quotes
included “..so I'm a big person for, like, teamwork and everything and motivating other people”,
and “it was like teen stuff, so we like had —other people to work with and push us, and—. ”
Teamwork was conveyed as a necessary component of a PA environment to support peer
relatedness.

Theme 4. Additional helpful factors associated with an autonomy-supportive
environment for PA. Participants also provided insight into other areas related to the intervention
that they found were factors that helped them with their PA. As a result, four additional codes
were created based on statements made in nine of the interviews. These codes included: fun (3

participants), fun competition (1 participant), habit formation (2 participants), and motivation (4
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participants). Some of the quotes that supported these codes include: “I had a lot of fun, and I
know my friends had a lot of fun, and it was an amazing experience” (fun), “So it wasn’t super
competitive where you’re getting frustrated at people, but it was that fun competitive” (fun
competitive, “But now I’'m kinda to the point where I know every day to go do it” (habit), and
“Definitely the motivation because if I didn’t have the motivation, I might still do the things, but
1 just wouldn’t want to, and I wouldn’t have fun with it. And I definitely wouldn’t work out as
hard” (motivation). Developing PA interventions that are fun, create a positive competitive
environment, assist in developing a habit of PA, and support motivation were noted as being
important for assisting HS students to increase their PA.

Satisfaction with the PA intervention. Each of the following three PA intervention
components was discussed in the interviews: (1) two face-to-face events, (2) daily avatar
messages, and (3) weekly setting of PA goals and strategies. In addition, participants were asked
about the instructors, barriers to participation in the PA intervention, and recommendations for
improving the intervention.

Two face-to-face events. Ten of the 10 participants responded positively about the face-
to-face events, and specifically enjoyed the opportunity to be with other teens who were
interested in PA. One response that captured satisfaction with this component was: “I liked how I
could be with the other people inside the group and, kind of, like maybe not so get to know them
better but just like be in their presence and be with them and, kinda, like just be there to
encourage each other”. Another comment was, “I loved when we would, like, meet and do the
physical activity together”.

Daily avatar messages. All 10 participants discussed the daily avatar messages. A variety

of feedback was provided. For example, the majority (n=8) of participants found the messages to

111



be helpful and made comments such as: “It kind of gave me that extra push to work on stuff”’ or
“I think the daily messages were definitely the most helpful ”.

Weekly PA goals and strategies. Ten of the participants discussed this component of the
intervention. The majority (n=6) responded positively regarding having this component as a part
of the intervention. One participant stated: “7hey gave us more of, like, this is how you can
achieve your goal, and this is what you should do to probably achieve your goal. But we still
kind of had a little bit of freedom on it.” Another said: “it definitely helped so I didn’t have to
come up with something on the spot. ” However, one participant commented that being self-
driven is what makes her active; so the messages were not needed because she was already self-
driven as indicated by statements such as: “I didnt, like, find an interest and it didnt, like—]I
don’t know. I feel like if you re not motivated—Iike, self-driven. ”

Instructors. Eight participants responded to questions about the instructors conducting
the two face-to-face events. All eight participants indicated that the instructors had a positive
impact on the intervention. Participants enjoyed having the instructors at the events to organize
and support them. In addition, participants appreciated hearing instructors share their knowledge
about PA. One participant stated: “..like she’s just like so passionate about it, and she just
knows so much about it. And I think hearing the strategies and tips coming from her, like
someone who runs marathons and just is like so passionate about it, I think it’s just like so, like,
eye-opening to hear.” Another participant reported that “they have more knowledge about this
stuff than us, so they would give us that wise information. But they also had a lot of fun with us.”

Barriers to participation. Participants were also asked about barriers that impacted their
participation in the intervention. The six barriers that were identified included: technology (n=2),

job (n=4), other activities (n=5), schoolwork (n=2), lack of transportation (n=1), and no ambition
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to participate (n=2). Some of the supporting quotes for the barriers include: “our internets, like,
awful” (technology), “I work, like, every day after school ” (job), “just people are always so
busy” (other activities), “do my homework and stuff”” (schoolwork), “I had no one to take me
home” (transportation), and “just me, like, being lazy” (no ambition to participate). Technology
issues also consisted of students struggling with how to use the educational platform.

Recommendation for improving intervention. Participants were asked about ways to
improve the intervention. The recommendations included: more face-to-face activities, fewer
daily messages and times that messages are sent, and greater improvement of the avatars. Two
participants thought that providing additional face-to-face events during the intervention would
have increased motivation; both enjoyed being with others while they were active and did not
have the skills to coordinate their own activities outside these events. Two participants stated that
there could have been fewer messages and recommended the messages be sent every other day;
or not on the same days that weekly goals and strategies were sent. They also felt that the timing
of the messages should have been earlier in the day, versus at the end of the day. One participant
discussed that the avatar seemed very robotic when delivering the message, and that greater
choices regarding how to “dress” the avatar would have improved the appearance of the avatars.
Additionally, a participant recommended demonstrating the educational platform where the
messages were created at the face-to-face event, so students saw this process before trying to
create a message on their own.

The autonomy-supportive environment dose could be increased by adding additional
face-to-face events for the participants and was a supported idea by some participants in the
intervention. There is little research related to dose of an autonomy-supportive environment that

is needed in order to impact autonomous motivation for PA or the BPNs, by increasing the
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frequency of the face-to-face events, improvement in autonomous motivation for PA may occur.
Developing an app specific for HS students’ PA could provide student specific PA education,
students could choose the time and frequency of the messages, and the avatar could be enhanced
to include teen components, providing more patient-centered education; this could accommodate
the difference in how frequent participants wanted to receive messages and the timing could be
specific to when the participants wanted to receive the messages. This could also enhance the
technology component which some participants’ struggled with.

Table 4.3: Categories & Themes, Number of Participants who Discussed, Number of References

& Example Quotes

Category Themes Number of | Number of | Example Quote
Participants | References
who in
Discussed Interviews
Autonomy- Autonomy 10 14 “I liked how there
supportive PA were a bunch of
Environment different

options, so you
could kind of pick
and choose what
Competence 10 11 you wanted to do
and what you
liked to do”.

Relatedness 10 48 “.you had the
things that you
were familiar
with, so you were
confident—*

“I feel like I made
a lotta friends”
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Table 4.3: (cont’d)

Example Quote

Category

Themes

Number of
Participants
who in
Discussed

Number of
References

Interviews
27

“... it just helped

Sharing an
experience

Encouragement

Teamwork

9

knowing that
there was
someone that |
could do it with
that understood
what | was trying
to do or where |
was trying to
reach to.”

“We’d always,
like, kind of
encourage each
other to go do
something and go
out or do
something.”

“.soI'm a big
person for, like,
teamwork and
everything and
motivating other
people”, and “it
was like teen
stuff, so we like
had —other
people to work
with and push

us,.
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Table 4.3: (cont’d)

Category Themes Number of | Number of | Example Quote
Participants | References
who in
Discussed Interviews
Satisfaction with PA | Two face-to-face 10 11 “I loved when we
Environment events would, like, meet
and do the
physical activity
Daily avatar 10 30 together”.
messages
“I think the daily
messages were
Weekly PA goals & 10 13 definitely the most
strategies helpful .
Barriers “It definitely
Technology 2 3 helped so I didn’t
have to come up
Job 4 5 with something on
the spot.”
Other Activities 5 10
“our internets,
School Work 2 2 like, awful”
Lack of 1 1 “I work, like,
Transportation every day after
No Ambition 2 2 school”
“just people are
Recommendations 8 12 always so busy”

“do my
homework and
stuff”

“I had no one to
take me home”
“just me, like,
being lazy”

Discussion

Schools and community organizations have been increasingly called upon to reverse

declines in PA among adolescents (Centers for Disease Control and Prevention, 2017; WHO,
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2020). One possible reason that achieving this objective has been difficult may be that PA
interventions do not always incorporate perspectives of adolescents who participate in the
interventions. A comprehensive evaluation from the adolescents who are participating in an
intervention is essential to strengthen the intervention and increase the likelihood of improving
PA in this age group. To meet this need a qualitative thematic analysis methodology was used to
understand the perceptions of HS students who participated in a PA intervention. Specifically,
individual interviews were mainly conducted to explore the participants’ perceptions related to:
(1) the provision of an autonomy-supportive environment, and (2) their satisfaction with the PA
intervention.

Autonomy can be created by providing choice in the type of PA adolescents participate in
(Ryan & Deci, 2017). Students emphasized that choice was evident at the two face-to-face events
because there were a variety of activities to participate in and they were informed that leisure
time PA was any type of PA they wanted to participate in. Competence is developed by starting
with easier skills and then advancing the skills as an adolescent gains confidence in the easier
tasks (Ryan & Deci, 2017). Students described how they liked participating in activities that they
were “good” at and had the necessary skills to be successful in performing the activities.
Research as shown that competence has a strong, positive association with participation (Timo et
al., 2016). Relatedness in PA is perceived when an adolescent feels socially connected to
significant people (Alali et al., 2020). For this young population, peers are essential. Having a
similar experience and acquiring support from those who are going through the same experience
have been shown to improve PA outcomes (Fitzgerald et al., 2012). This study’s results suggest
that relatedness can be supported in a variety of ways from peers, similar to findings of other

studies (Fitzgerald et al., 2012: Macdonald-Wallis et al., 2012). In a systematic review,
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Fitzgerald et al. (2012) identified several ways in which peers can influence PA: peer social
support (e.g., friends/peers participating in PA, encouragement from peers during PA, peer
modeling of PA), presence of peers during PA, peer norms (e.g., perceptions of peers’ approval
of PA), friendship quality, and peer affiliation to certain groups (e.g., PA groups that provide a
sense of identity). The Fitzgerald et al. (2012) review indicated that researchers interested in
testing a PA intervention must capitalize on the importance of peer relatedness in their studies. In
the PA intervention study conducted by the authors that included rural adolescents peer
relatedness provided a fruitful strategy to improve the autonomy-supportive environment
(Fitzgerald et al., 2012; Macdonald-Wallis et al., 2012). According to Ryan and Deci (2017),
autonomy-supportive environments increase adolescents’ autonomous motivation for PA; and as
a result, these environments can improve PA outside the intervention (Ryan & Deci, 2017). The
current study’s findings also support that HS students enjoy and need an autonomy-support
environment to improve their PA.

Overall, the current study was able to demonstrate that through a variety of approaches
(e.g., face-to-face events, technology with daily avatar motivational messages, and weekly PA
goals and strategies), HS students overall were satisfied with the PA intervention. Adolescents
are at a developmental stage that is characterized by this group wanting to have choices for their
PA behavior, feel successful when engaging in their chosen PA behavior, and have others
involved that they enjoy being with and can connect to when participating in PA (Nicaise &
Kahan, 2013; Owen, Astell-Burt, & Lonsdale, 2013). Receiving input from adolescents will
assist school nurses and researchers in more effectively advocating for programs and partnering

with community agencies to promote PA in rural, adolescents.
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The face-to-face event provided an opportunity for the HS students to be with other peers
who enjoyed PA (Fitzgerald et al., 2012). The event also provided skill building session that
enhanced PA skills for the participants (Timo et al., 2016). By provided an opportunity of
activities at the events, students were satisfied and felt they were able to be active during the
entire event. Although these two opportunities were an important part of the intervention, some
students indicated that additional face-to-face sessions would improve the program. However,
adolescents’ attendance at these events was less than 50% due to barriers like school work, job,
and other commitments. Events that occur on a regular basis (monthly throughout the school
year) might make it easier for participants to plan ahead.

Adolescents identified that the avatar of their peers sending motivation messages was an
innovative way to help them perceive that they had an autonomy-supportive environment outside
the face-to-face events. Using avatars, which are graphical representations of users in a variety of
electronic environments (Biocca, 1997; Minjin, Jang, & Peng, 2020) has been identified as a
viable approach to improve health outcomes via technology. Minjin, Jang and Peng’s (2020)
systematic review on health interventions using avatars to enhance healthy behaviors
(specifically healthy eating and PA) included 18 studies. The results of the review showed that
using an avatar that is physically active, fit, and similar in appearance to the user is an effective
way to improve health behavior. In the current study, HS students viewed the support received
from several peers, all of whom were similar in age, as being beneficial. The HS students also
indicated that this approach can be used to successfully develop an autonomy-supportive
environment via technology.

The weekly PA goals and strategies were also a good reminder for the participants related

to what they were working on and ways to support their PA. They liked creating the avatar who
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sent the messages. They also thought the goals were realistic, and strategies were helpful. This
information highlights the importance of having adolescents set goals and providing support for
their PA.One way to improve the program, would be to avoid sending a daily message on the
days that the weekly PA goals and strategies were sent out. This strategy would decrease the
number of messages and help give participants to focus during a specific week.

Adult instructors who create an autonomy-supportive PA environment can improve PA
outcomes, as demonstrated in a variety of PE environments (Babic et al., 2016; Ha et al. 2017,
Kerner & Goodyear, 2017; Lonsdale et al. 2013; Nation-Granger, 2017; Perlman, 2013). The
trained instructors for the intervention associated with this qualitative study were able to
successfully maintain an autonomy-supportive environment, and participants acknowledged that
the adults leading and organizing the face-to-face event contributed to its success. Participants
enjoyed acquiring knowledge from the information provided by the instructors and appreciated
the encouragement from the instructors at the two events.

Similar to another study (Eime et al., 2010), students identified various barriers to
participating in the intervention that included: school work obligations, having jobs that took
time away from attending the face-to-face events or reading messages, and technology (Eime et
al., 2010). Students suggested that scheduling the face-to-face events more in advance and on a
regular basis would allow them to plan ahead and prevent conflicts. Avoiding conducting events
during busy times of the school year was another strategy suggested by the HS students. Some
students felt that having a better Internet connection in rural areas was important, and that slower
services interfered at times with their ability to listen to the daily or weekly messages. One
student also suggested that the technology involving the avatars needed to improve by making

the avatars less robotic and a truer representation of teens.
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Limitations and Future Research Directions

This study has limitations. Due to the first author seeking only HS students who were
willing to participate, perceptions of adolescents who are not motivated to be active may not be
represented. However, this work represents an ongoing and important area of intervention
research and can contribute to improvements in future quantitative studies that test interventions
to increase MVPA in a large sample. This type of innovative work can assist investigators and
practitioners interested in developing a program that utilizes technology for creating an
autonomy-supportive environment to develop adolescents’ autonomous motivation for PA.
Another limitation is that adolescents without a cell phone were not included in the study.
Therefore, future research should explore ways to include adolescents from lower socioeconomic
groups with limited resources. Lastly, adolescents’ responses may be biased because they did not
want to express any negative comments about the intervention and so they consistently
responded in a positive manner in the interviews.
Implications for School Nurses

This study lays a foundation for the continued development of a program of innovative
research based on the perspectives of adolescents. School nurses play a critical role in advocating
for health promotion in schools. One area of health promotion involves increasing PA to prevent
chronic health conditions. School nurses also play a key role in building collaborative
partnerships within the community to find resources to promote the health for adolescents.
Collaborative partnerships that promote PA in adolescents can help to address the issues of
adolescent overweight and obesity that can have detrimental health outcomes for the adolescent
population (Dishman et al., 2018; National Alliance of Youth Sports, 2018; Oluwasanu &

Oladepo, 2017; Reinehr, 2018).
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Schools and communities can provide innovative PA interventions to support the PA of
adolescents, but should seek and include valuable feedback from them first. Because PA is key
to preventing many chronic health conditions, inadequate PA among students is a serious
concern for school nurses (Cowell, 2014). School nurses, however, are in a prime position to
support community efforts and to even initiate and facilitate collaborative partnerships between
community organizations, school administrators, and parents. By acknowledging the diversity
and unique perspectives of adolescents, nurses working in schools can transform practice to

improve the PA levels of adolescents in their respective communities.
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CHAPTER FIVE: CONCLUSIONS

The importance of developing effective theory-based interventions for rural high school
(HS) students is evident. Health disparities exist between rural and urban residents with rural
residents having higher rates of chronic disease and obesity (Umstaattd Meyer et al., 2016).
Youth Risk Behavior Survey (YRBS, 2019) data indicate that only 23.2% of all students
surveyed had been physically active for > 60 minutes/day on all seven days per week, less than
half (49.5%) had exercised to tone or strengthen muscles on >3 days/week, and just 16.5% had
met both aerobic and muscle strengthening physical activity (PA) guidelines (YRBS, 2019). The
trends in the data related to PA behavior in the HS population show limited improvement, and, in
some cases, a progressive worsening over time (Merlo et al., 2020). PA is needed for optimal
growth and development and the prevention of chronic health conditions. Chronic health
conditions affect half of the adults in the United States (US) and lead to increased health care
costs, decreased productivity, and decreased quality of life. Some chronic health conditions,
including cardiovascular disease, type 2 diabetes, and obesity, can be prevented by engaging in
health-promoting behaviors, such as PA (Merlo et al., 2020). A habit of attaining adequate PA
during adolescence can carry over into the adult years and is important for preventing the chronic
health conditions known to exist in rural populations. Therefore, assisting adolescents to attain
adequate PA is a vital public health priority for promoting lifelong physical health (Centers for
Disease Control and Prevention, 2017).

Research supports that the after-school setting is ideal for implementing PA
interventions, as previous after-school PA interventions have had a moderate effect on PA
(SMD=.44; Beets et al., 2009; Heath et al., 2012). However, only one study including an after-

school intervention was found that included HS students, and this study was not conducted with
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a rural population (Lubans & Morgan, 2008). Another approach that is lacking in the extant
literature is the use of autonomy-supportive PA environments in after-school setting for HS
students. An autonomy-supportive environment that provides support for the basic psychological
needs (BPNs; competence, autonomy, and relatedness) can move motivation along the
motivation continuum in a positive direction (Gillison et al., 2009; Mouratidis & Michou, 2011).
Unfortunately, little is known about after-school programs that utilize autonomy-supportive
environments to improve moderate-to-vigorous PA (MVPA) in rural adolescents. Thus, the
purpose of this quantitative and qualitative dissertation was a concept analysis of adolescent
autonomous motivation for PA and then was to implement an after-school PA club for rural HS
students utilizing a theory-based autonomy-supportive environment through face-to-face events
and technology-based methods.
Model Linkage

Deci and Ryan’s (2008) Self-determination Theory (SDT) served as a framework for
understanding how to design and implement the intervention, including the after-school PA club,
for rural HS students. A model was developed that included demographic variables (age, grade,
race, socioeconomic status, and prior behavior), autonomy-supportive environment (competence,
autonomy, and relatedness), perceived autonomous motivation for PA, perceived autonomy-
supportive environment, and the primary outcome (MVPA), and secondary outcomes (sedentary
behavior, perceived stress, body mass index [BMI], percent body fat [%BF], and self-report
PA). This study focused on examining these factors (see Figure 5.1) in the quantitative and
qualitative phases of this dissertation to address specific research questions in each of the three

manuscripts.

128



Figure 5.1 Teen Leisure Time Physical Activity Club/Operational Model
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This dissertation utilized the three-manuscript format. Manuscript 1 (Chapter 2) was a
concept analysis of adolescent autonomous motivation for PA that was guided by Rodgers
Evolutionary Method (Rodgers, 2000). Manuscript 2 (Chapter 3) was a quantitative intervention
study that examined the feasibility, acceptability, and effectiveness of the intervention on the
primary outcome (MVPA) and secondary outcomes (sedentary behavior, perceived stress, BMI,
%BF, and self-report PA). Manuscript 3 (Chapter 4) utilized a qualitative approach to explore
participants’ feelings related to the autonomy-supportive PA environment and their satisfaction
with the PA intervention. Overall, this dissertation provides some evidence of the continued need
to create an autonomy-supportive PA environment in PA interventions for HS students. Utilizing
a combination of face-to-face and technology-based approaches in interventions to create this

type of environment may be promising for improving PA outcomes among rural HS students.
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Overview of Manuscript 1

Information is lacking on whether a theory-based autonomy-supportive PA environment
with daily peer delivered avatar motivational messages and weekly PA goals and strategies can
impact autonomous motivation for PA and PA levels in rural HS students. However, little work
has been conducted to clearly define the concept of adolescent autonomous motivation for PA.
Therefore, the concept of adolescent autonomous motivation for PA was analyzed in Manuscript
1. Manuscript 1 included an examination of the use and meaning of adolescent autonomous
motivation for PA in the literature. Similarities and differences were noted. The primary aim was
to present an analysis of the concept of autonomous motivation for PA by identifying its defining
attributes, related concepts/surrogate terms, antecedents, and consequences. During the literature
review, the following two limitations were noted: (1) the literature mentioned autonomous
motivation, but a conceptual definition was not clearly or consistently provided, and (2) a variety
of empirical measures were used to measure the concept in different research studies. However,
the concept analysis resulted in several important key findings as follows: (1) two defining
attributes of autonomous motivation for PA are being dynamic and on a continuum, (2)
antecedents include an autonomy-supportive environment and positive perceptions of PA, and
(3) adolescent autonomous motivation for PA is the self-desire to be active because PA is fun,
and enjoyable, or PA is part of how the adolescent maintains a healthy lifestyle and part of who
the adolescent identifies as being (as being an athlete or healthy; Palmer et al., 2020). In addition,
this concept analysis provided an important foundation for using an autonomy-supportive
environment in the PA intervention for the rural HS students to fill the gaps in understanding
regarding what components and dose of an autonomy-supportive environment are needed to

increase PA in this young population. Hence, the use of Rodgers (2000) model to explain what
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adolescent autonomous motivation for PA is what led to the work noted in the subsequent
manuscripts of this dissertation that also focused on addressing the gaps in research. This
manuscript on the concept analysis was published in the Journal of Pediatric Nursing in May
2020.

Overview of Manuscript 2

The literature identified in Manuscript 1 justified the use of the SDT (Deci & Ryan,
2008) in this area of research, which led to Manuscript 2 of this dissertation. Manuscript 2 is the
quantitative result of a 10-week intervention study with rural HS students to examine the
feasibility, acceptability, and preliminary efficacy of intervention on the targeted primary and
secondary outcomes. Students (ages 14-18) who were living in a rural community were willing
to participate in the study, understood written and spoken English, and had a cell phone that
could be used during the intervention were recruited. Adolescents participated in the 10-week PA
intervention, which included two face-to-face events, daily SDT text messages via an avatar, and
weekly PA goals and strategies sent to the participants. Data were collected from the participants
prior to the intervention and immediately after the end of the intervention.

This study is the first to use electronic SDT-based, peer-delivered avatar motivational
messages plus weekly PA goals and PA strategies in combination with two after-school events
(reflecting an autonomy-supportive environment) to increase MVVPA among rural HS students.
Capitalizing on research demonstrating the importance of focusing on the BPNs, particularly
peer relatedness (Saez et al., 2018; Sebire et al., 2018), a novel, fun, and engaging way for HS
students to increase their MVVPA was developed. This theory-based approach included an
autonomy-supportive environment uniquely designed to meet HS student’s BPNs as a means to

directly increase their autonomous motivation for PA. Whether autonomous motivation for PA
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can be increased through an autonomy-supportive PA environment and then lead to increase
MVPA among rural adolescents has been basically unknown prior to this study.

Gaps in knowledge related to PA interventions for adolescents of HS age, particularly
those living in rural areas are evident. The limited research conducted with this population is a
major concern because a sharp decline in MVVPA occurs with increasing age across adolescence,
clearly indicating that this developmental period is a prime time for implementing interventions
(Oluwasanu & Oladepo, 2017; Reinehr, 2018). Assisting adolescents to attain adequate PA is
essential because increased levels of PA have been associated with improvements in BMI and
%BF, and reductions in sedentary behavior and stress in this population.

Recognizing the urgent need to intervene with HS students, researchers have developed
and tested PA interventions focusing on physical education (PE) and school environmental
change (e.g., increasing MVPA during PE and active classrooms; Babic et al., 2016; Ha et al.
2017; Kerner & Goodyear, 2017; Lonsdale et al. 2013; Nation-Granger, 2017; Perlman, 2013).
Unfortunately, these prior school-based interventions have resulted in either no or minimal
improvement in MVPA and its maintenance. One plausible reason is that the approaches failed
to assist HS students in increasing their autonomous motivation for PA. One barrier to
implementation is that these interventions require intensive resources and time in an already full
academic schedule. Utilizing the time after school rather than during school to assist HS students
to increase their MVPA, may potentially be less resource-intensive and more feasible for
improving adolescent autonomous motivation for PA and the behavior itself.

Therefore, the operational model (see Figure 5.1) components that were evaluated in
Manuscript 2 included: (1) demographic variables, (2) adolescent autonomous motivation for

PA, (3) perceived autonomy-supportive environment, (4) primary outcome, and (5) secondary
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outcomes. Adolescent demographic variables were collected to describe the diversity of
demographics among the sample and to examine any influence on the outcomes. Data on
adolescent autonomous motivation for PA and perceived autonomy-supportive environment
were collected pre- and post-intervention to determine if changes occurred. Primary and
secondary outcome data were also collected pre- and post-intervention to evaluate the
preliminary efficacy of the intervention. Data were collected via ActiGraph (GT3X+ and GT3X-
BT) and self-report to assess adolescents’ PA levels; measures to examine their perceptions of
autonomous motivation for PA, perceptions of an autonomy-supportive PA environment,
perceived stress, sedentary behavior and anthropometric measures (i.e., height, weight for BMI
and %BF). Overall, this manuscript not only extended the science, but also provided information
on the feasibility and acceptability of this type of intervention and further exploration of the SDT
(Deci & Ryan, 2008) components through an intervention study with rural HS students. Ensuring
that samples are comparable at baseline, especially on variables that impact PA (like BMI and
%BF) will provide populations with similar perceptions at the start of the study. With some
modifications to the intervention, and an adequate sample size, efficacious results could be
achieved.
Overview of Manuscript 3

The SDT (2017) guided Manuscript 3, the qualitative study aim to explore rural HS
students’ experiences and perceptions with a multi-component, after-school PA intervention.
Based on the SDT, the BPNs were further explored with the participants to assess their
perceptions related to an autonomy-supportive environment and their satisfaction with the PA

intervention (see Figure 5.1).
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Manuscript 3 utilized semi-structured interviews to explore specific areas of inquiry
about the intervention. A subsample of intervention participants were selected as potential
participants for the qualitative study. Demographic information was provided by participants
prior to the intervention beginning and those selected completed informed consent/assent. A
semi-structured telephone interview using Zoom® technology for recording was conducted with
HS students (see Appendix). An interview guide with prompts was used to elicit information
from participants regarding their experiences in the following areas: (1) participant satisfaction
with the intervention, and (2) perceptions of an autonomy-supportive environment. This
manuscript represented a unique approach to advancing the science through a more structured
lens to provide an in-depth understanding of what adolescents perceive regarding this specific
type of PA intervention. This study lays the foundation for the continued development and future
enhancement of an intervention utilizing an autonomy-supportive environment to support the
autonomous motivation of adolescents, and improve their MVVPA. By acknowledging the
diversity and unique perspectives of rural HS students, nurses can transform practice and
intervene to support this young population in attaining adequate MVPA.

Limitations of the Overall Dissertation

This dissertation has several limitations. In Manuscript 1, due to the limited number of
qualitative studies, the concept analysis may not fully reflect adolescents” own perspectives. In
addition, relationships of autonomous motivation with objectively measured and self-reported
PA outcomes may not be comparable because of the differences in PA measures and self-
reported bias derived from social desirability. Further, the racial or ethnic diversity, size, age,
gender, socioeconomic status, and prior PA of the samples were inconsistently reported across

studies. Sample sizes varied widely across the studies, with no study justifying the selected
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sample size. Most studies incorporated descriptive cross-sectional designs and included
participant self-report of PA. Also, varied measures of autonomous motivation of PA were used.
Lastly, although grey literature was assessed in multiple database, it is possible that some studies
were not accessed utilizing the key search terms. These issues limited the findings in

Manuscript 1.

In Manuscripts 2 and 3, the quantitative and qualitative studies had limited external
validity because the intervention may not be generalizable to other populations (e.g., urban or
adult populations). Another possible limitation is that the adolescents’ responses may be biased
because they did not want to express any negative aspects about the study and so they responded
positively for the sake of the study. The accelerometer does have some disadvantages worth
noting, such as its inability to accurately estimate some activities (e.g., stationary biking and
elliptical activity) because accelerometer equations are developed for walking and running (PA
Resource Center for Public Health, 2020). HS students who choose to participate may not be
representative of those not meeting MVPA recommendations, and HS students who do not
choose to participate may be less motivated.

Implications of Overall Dissertation

Intervention studies related to PA among rural HS students are lacking. This research
study contributes toward filling the gap in knowledge by testing a PA intervention with rural HS
students. This population has high levels of stress (Euler et al., 2019; Johnson & Johnson, 2015)
due to high academic expectations, difficulties with peer relationships, and challenges associated
with living in a rural area (e.g., poverty, distance; Stults-Kolehmainen, & Sinha, 2014). HS
students who are not meeting the recommended levels of MVPA (= 60 min/day of mostly

MVPA) usually have high sedentary behavior (Must & Tybor, 2005). Increasing rural HS
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students” MVPA and reducing their sedentary behavior is critical for increasing the brain’s
resistance to stress (Ratey & Hagerman, 2008) and preventing adverse chronic health conditions,
such as obesity, hypertension, and diabetes. This study provides a foundation for conducting
future studies directed toward enhancing autonomous motivation for PA among rural HS
students. Rural HS students who do not participate in programs that promote adequate MVPA
are particularly in urgent need of effective theory-based interventions (Pate, Flynn & Dowda,
2016).

Nursing Education and Research. Findings from this dissertation can be applied to
promote excellence in nursing education and research by preparing a future nursing workforce
with some knowledge needed to support rural HS students’ PA participation. This work
contributes to the profession of nursing by educating nursing colleagues and the next generation
of nurses about novel ways to create autonomy-supportive environments to increase adolescents’
autonomous motivation for PA and address their BPNs. Additionally, the three manuscripts
presented in this dissertation can assist with translating this type of research to a variety of health
care settings where nurses practice such as schools, public health, and school-based health
centers. Findings can also be used by after-school program staff to strengthen PA programs.

The knowledge gained from this research can be used to help rural US students increase
their MVVPA to assist them in both achieving or maintaining a healthy weight and managing their
stress to improve their overall health. For instance, conducting similar intervention research
could potentially further elucidate ways to engage adolescents in PA clubs and improve
autonomous motivation for lifelong engagement in a positive health behavior. A comprehensive
understanding of peer relatedness can contribute to the development of novel strategies to

enhance this BPN in PA interventions. For this dissertation, quantitative and qualitative data
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were collected to evaluate an innovative intervention that has never yet been tested with rural HS
students to increase their MVVPA. This study is expected to provide an important foundation that
leads to development of school and community-based PA programs to promote the health of
adolescents in rural communities throughout the US. Attaining adequate PA during adolescence
has numerous positive physical and mental health benefits, some of which include preventing
weight gain, reducing body fat, increasing cardiorespiratory and musculoskeletal fitness,
reducing risk factors for chronic diseases in adulthood, and decreasing stress. This evidence
highlights the need to promote opportunities for PA for rural adolescents.

Policy. HS students, especially those living in rural communities, face unique challenges,
and the three manuscripts in this dissertation highlight the need for autonomy-supportive PA
interventions for this population. Policies are needed to reduce the barriers that rural HS students
face in accessing PA opportunities. Many rural communities lack adequate facilities for this
population to be active in and communities need additional resources to develop the
infrastructure that would allow year round participation. Polices at the state and federal level that
would support this type of funding would benefit this population. School wellness policies, after-
school programs, and PE courses should also consider utilizing autonomy-supportive PA
environments in programs that support PA. This dissertation emphasizes the important role that
the BPNSs, particularly peer relatedness, play with regard to HS students’ PA. In addition, this
dissertation underscores the need for an autonomy-supportive environment to help them increase
their leisure time PA. National organizations, such as the National Association of School Nurses,
Action for Healthy Kids, National Rural Health Association, and the American Heart
Association recognize the barriers and disparities in the health of adolescents who reside in rural

communities. Unfortunately, limited research funding is available to test and creative approaches
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for addressing these barriers that this population continues to face (PA Resource Center for
Public Health, 2020). Hence, additional policies that support increased funding for research to
increase PA among HS students in these communities are urgently needed.
Conclusions

In summary, this qualitative and quantitative dissertation study, which was guided by the
established SDT, contributes to filling the gap in research on theory-based PA interventions for
rural HS students. Findings will be useful for strengthening the design of a future PA

intervention for HS students that can be tested in large-scale randomized controlled trial.
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APPENDIX A: Parent/Guardian Consent Form and Adolescent Assent
Title of Project: “Teen Leisure Time Physical Activity (PA) Club” (TLC) for Rural, High
School Students Club”
Name of Principal Investigator: Lorraine Robbins
Purpose of the Club: Your adolescent and you are being asked to participate in a research study
about physical activity.
The study will test the feasibility of and obtain preliminary evidence of efficacy for a 10-week
TLC PA Club. Description of Project and Length of Participation: A 10-week physical
activity club that involves HS students and will be offered at or near your or your teenager’s
school or another similar school and through an online public app.
For this club, we are interested in:
9th -12th grade students who are interested in participating in physical activity on a daily basis.
9th — 12th grade students who are able to attend two 75-minute per session after-school club
(introductory and closing session).
At this time, we expect the club to occur after school during the week. Community bus
transportation will be provided to you or your teenager after the club if it is needed. HS students
will be randomly selected for participating in this club based on the club needs. From this club,
the researchers expect to learn whether this approach works to improve the health outcomes of
HS students.
The following parent/guardian consent/adolescent assent and adolescent screening tool forms
MUST be completed to be selected to participate in the program.

IF you or your teen is selected for this club, HE/SHE/YOU will be asked to:
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» Answer questions about his/her/your physical activity at Time 1 (before club begins) and Time
2 (after the club ends).

* Have his/her/your height, and weight measured (takes 10 minutes at Times 1 and 2) and percent
body fat (takes 10 minutes at Times 1 and 2). Students will be given the option to self-report this
if they prefer.

» Wear a small activity monitor that records his/her/your physical activity for 7 days (7 days at
Times 1 and 7 days at Time 2). He/she/you will receive daily reminders to wear the monitor by
phone or text message.

« IF his/her/your school is selected for this club, participate in the two after-school events
(introductory and closing event), receive daily avatar motivational messages, and weekly PA
goal and strategy messages.

After testing is complete at Time 1, you/your teen will be notified whether your adolescent’s
school will receive the physical activity club or not.

School A: Will receive an after-school physical activity club with two face-to-face events
(introductory event and closing event after-school) focusing on physical activity and avatar
motivational messages and weekly PA and goal strategy messages. The two events will be taught
by trained project staff.

School B: Will NOT receive the after-school physical activity club, but HS students will receive
some compensation (gifts) for answering survey questions; having their height, weight, and
percent body fat measured; and wearing the activity monitor (see below for compensation).
Compensation to all participants: You/Your teenager will receive items for your/his or her time
completing tasks:

$20 cash for properly wearing the activity monitor at Times 1 and 2 ($40 total)
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$20 cash for answering Qualtrics surveys (online) at Times 1 and 2 ($40 total) OPTIONAL
(School A): Teenagers will randomly be selected to receive $20 cash for participating in an
individual interview at Time 2.

Please note, to participate in the interview, parent/guardian AND teen must give consent and
assent to have the teen’s discussion audio taped during the interview. See below. Costs to
Participants: This club is free for all participants.

Expected Benefits: Your teenager/you will learn about the health testing. They/you may have an
opportunity to participate in an after-school physical activity club at their school. Information
from this club may be used to develop physical activity clubs for teenagers throughout
Michigan.

Possible Risks and Discomforts: For safety reasons, we are interested only in teenagers with no
mental or physical health conditions preventing physical exercise. Each teenager will be assisted
on an individual basis to slowly increase the intensity of physical activity (at his/her/your own
pace) and will receive positive support from the instructors. Risks related to participation among
HS students is minimal. We expect the risk to be similar to what teenagers/you might face in a
gym class or sports program. It is possible that teenagers/you may feel some mental or emotional
stress while answering survey guestions about things like their health behaviors. It is possible
that participation in a physical activity club could increase unhealthy weight control practices.
Any sign of unhealthy practice (i.e., eating disorders) will be referred to the school guidance
counselor or other appropriate health professionals. Another risk is breach of confidentiality. As
described below, we have extensive plans to keep participants information private. You must
sign the waiver to participate in the club. If your teenager/you is injured as a result of

participation in this project, MSU will assist in obtaining emergency care, if necessary, for
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project-related injuries. If you/your teen have insurance for medical care, your insurance carrier
will be billed in the ordinary manner. As with any medical insurance, any costs that are not
covered or are in excess of what are paid by your insurance, including deductibles, will be your
responsibility. The University’s policy is not to provide financial compensation for disability,
pain, or discomfort, unless required by law to do so. This does not mean you/your teen are giving
up any legal rights you/your teen may have.

Protection from Risk: For you/your teenager’s protection, they will be supervised by club staff.
At least 1 club instructor will be present at the club each time and will be trained in first aid and
CPR. In the unlikely event that a medical emergency occurs, routine emergency procedures will
be followed, and parents/guardians will be contacted immediately.

Conflicts of Interest: No person associated with this club has any financial interest or other
opportunity for personal benefit related to the conduct of this club. Keeping Information Private:
Only group information from this club will be reported in presentations or publications. You and
your teen will not be identified individually in any reports. Club records will be labeled with
codes rather than names. The key to the codes will be kept separately. Only project staff and
MSU’s Human Research Protection Program (HRPP) will have access to the data. All data will
be kept in locked rooms. MSU policy states that data will be stored for a minimum of 3 years
from the end of the club. You/your teen’s privacy will be protected to the maximum extent
allowable by law. Information that identifies your teen/you might be removed from the data
collected from ActiGraphs, body composition, or responses to surveys. After such removal, the
data collected from ActiGraphs, body composition, or responses to surveys could be used for
future research studies or distributed to another investigator for future research studies without

additional informed consent from you/your teen. VVoluntary Nature of Participation: Participation
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is voluntary. You/your teenager can stop at any time, without penalty, even after saying “yes” to
the club. Refusing to participate will involve no penalty or loss of benefit to which you/your
teenager is otherwise entitled. Deciding to stop participating after saying “yes” will not affect
future relations with school staff, grades, or the services that you/your teenager receives.

Questions: if you have questions or concerns about you/your teenager’s role and rights as a
research participant, would like to obtain information or offer input, or would like to register a
complaint about this club, you/your teen may contact, anonymously if you wish, MSU’s Human
Research Protection Program at (517) 355-2880; Fax: (517) 432-4503; email: irb@msu.edu;
address: 4000 Collins Road, Ste 136, Lansing, M1 48910. If you have any concerns or questions
about this club, such as scientific issues, how to do any part of it, or to report any injury, please
contact the researcher, Karla Palmer, at MSU College of Nursing, (517-353-3011); email
kurnczka@msu.edu at any time. Please complete the following pages and screening tool.
You/your teen may keep the second packet marked “YOUR COPY TO KEEP” for your records.
You/your teen will be notified within 72 hours if you/your teenager has qualified for the club.

Please have your teenager complete the entire packet and bring to our project staff at their high
school: (if completing through Qualtrics, responses will be recorded) (printed stickers with
location and time to return packets will be placed here).

I have read the information in this form regarding the “Teen Leisure Time Physical Activity
Club”. Ms. Karla Palmer is willing to answer any questions that I have about the club. My
teen/you will be asked questions about their physical exercise. My teen/you will complete health
testing and wear a small activity monitor for 7 days at the beginning and end of the club, and my
teen/you will receive avatar motivational messages via their smart device. My teen/you may

participate in two after-school events, daily motivation text messages, and weekly PA goals and
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strategy messages for 10 weeks if the club is assigned to his/her/your school. I allow my teen to

participate in this club.
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APPENDIX B: Parent/Guardian Survey
1. What is your age? (years old)
2. What is your gender?
A) Male
B) Female
3. What is your ethnicity?
A) Hispanic
B) Non-Hispanic
4. What is your race (select all that apply)?
A) White or Caucasian
B) Black or African American
C) Asian/Pacific Islander
D) American Indian or Alaskan Native
E) Other
5. What is your marital (marriage) status?
A) Married or partnered
B) Separated, divorced, or widowed
C) Single
6. How much was your total annual family income last year?
A) Under $19,999
B) $20,000-$29,999
C) $30,000-$49,999

D) $50,000 or above
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7. What is your employment status?

A) Full Time

B) Part Time

C) Unemployed

8. What is your educational level?

A) less than high school graduate

B) High school graduate

C) Some college (at least one year or specialized training)
D) Technical school or community college degree
E) Bachelor’s degree

F) Graduate or professional degree

Your Adolescent/Teenage Child

9. What is your child’s age? (years old)
10. What is your child’s gender?

A) Male

B) Female

11. What is your child’s grade?

A) 9" grade

B) 10" grade

C) 11" grade

D) 12" grade

12. Is your child enrolled in the free or reduced-price school lunch program?

A) yes
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B) no

13. What is your child’s ethnicity?

A) Hispanic

B) Non-Hispanic

14. What is your child’s race (select all that apply)?
A) White or Caucasian

B) Black or African American

C) Asian/Pacific Islander

D) American Indian or Alaskan Native

E) Other

150



APPENDIX C: Personal Factors and Behavior Survey: Screening Tool for Adolescent
Participants
The questions below will ask you to tell us some things about yourself. Please select (circle) your
answer.
1. How old are you?
A) 14
B) 15
C) 16

2. When were you born? Month Day Year

3. What grade are you in? A) 9" grade B) 10" grade

4. Are you Hispanic, Latino, Mexican or Spanish? Yes  No

5. What is your race (how do you usually describe or think of yourself)? If MORE THAN ONE
race, SELECT ALL THAT APPLY.

A) Asian

B) Native Hawaiian or Pacific Islander

C) Black or African American

D) American Indian, Alaskan Native, or Native American

E) White or Caucasian

F) Other Racial Group

6. Right now, how many days per week do you go to gym class?
A) 0 days

B) 1 day

C) 2 days
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D) 3 days

E) 4 days

F) 5 days

7. During the past year, were you on a sports or cheerleading team (including any team at your
school or outside of your school, such as those run by community groups or other
organizations)?

A) Yes

B) No

8. Right now, are you on a sports or cheerleading team (including any team at your school or
outside of your school, such as those run by a community groups or other organizations)?

A) Yes

B) No

9. During the past year, were you in any physically active programs at your school or outside of
your school, such as those run by community groups or other organizations (NOT including
sports or cheerleading teams)? Some examples are health/exercise clubs, lessons in activities
such as gymnastics, dance, martial arts, or tennis.

A) Yes

B) No

10. Right now, were you in any physically active programs at your school or outside of your
school, such as those run by community groups or other organizations (NOT including sports or
cheerleading teams)? Some examples are health/exercise clubs, lessons in activities such as
gymnastics, dance, martial arts, or tennis.

A) Yes
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B) No

11. On a usual school day, how many hours do you watch TV/movies or play video games on
your TV that do NOT involve physical activity? (ONE answer only)

A) | do not watch TV/movies, or play video games on a usual school day

B) 1 hour or less per day

C) 2 hours per day

D) 3 hours per day

E) 4 hours per day

F) 5 hours per day

12. On a usual weekend day (Saturday-Sunday), how many hours do you watch TV/movies or
play video games on your TV that do NOT involve physical activity? (ONE answer only)

A) | do not watch TV/movies, or play video games on a usual weekend day

B) 1 hour or less per day

C) 2 hours per day

D) 3 hours per day

E) 4 hours per day

F) 5 hours per day

13. On a usual school day, how many hours do you sit in front of a screen and use it for
something that is NOT schoolwork (Internet, social media, games or messaging)? (ONE answer
only)

A) 1 do not use the screen for something that is not schoolwork on a usual school day

B) 1 hour or less per day

C) 2 hours per day

153



D) 3 hours per day

E) 4 hours per day

F) 5 hours per day

14. On a usual weekend day (Saturday-Sunday), how many hours do you sit in front of a screen
and use it for something that is NOT schoolwork (Internet, social media, games or messaging)?
(ONE answer only)

A) 1 do not use the screen for something that is not schoolwork on a usual school day

B) 1 hour or less per day

C) 2 hours per day

D) 3 hours per day

E) 4 hours per day

F) 5 hours per day

15. On a usual school day, how many hours do you spend sitting/resting and using your phone to
talk to people, send text messages, OR play games? (One answer only)

A) | do not talk on the phone or text message on a usual school day

B) 1 hour or less per day

C) 2 hours per day

D) 3 hours per day

E) 4 hours per day

F) 5 hours per day

16. On a usual weekend day (Saturday-Sunday), how many hours do you spend sitting/resting
and using your phone to talk to people, send text messages, OR play games? (One answer only)

A) | do not talk on the phone or text message on a usual weekend day
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B) 1 hour or less per day

C) 2 hours per day

D) 3 hours per day

E) 4 hours per day

F) 5 hours per day

We will include pictures of adolescence doing moderate (Fast walking) to vigorous (running)
physical activity.

Moderate (medium) physical activity causes light sweating or a slight increase in breathing or
heart rate. An example is fast walking

Vigorous (hard) physical activity causes heavy sweating or large increases in breathing or hear
rate. An example is running.

Physical activity can be done in sports, when taking lessons, or while playing with friends.
Some examples of moderate to vigorous physical activity are: biking, cheerleading, swimming,
playing tennis, dancing, rollerblading, skateboarding, gymnastics, martial arts (such as karate),
soccer, and basketball.

17. In a usual week, how many days do you do moderate to hard physical activity for a total of 1
hour or more per day? (Do NOT count rest breaks)

A) 0 days per week

B) 1 day per week

C) 2 days per week

D) 3 days per week

E) 4 days per week

F) 5 days per week
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G) 6 days per week

H) 7 days per week

18. During the past week, how many days did you do moderate to hard physical activity for a
total of 1 hour or more per day? (Do NOT count rest breaks)
A) 0 days per week

B) 1 day per week

C) 2 days per week

D) 3 days per week

E) 4 days per week

F) 5 days per week

G) 6 days per week

H) 7 days per week
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APPENDIX D: Perceived Autonomy Support in Exercise Settings Questionnaire
Rated 1 (strongly disagree) to 7 (strongly agree)

1. | feel that instructors provide me with choices, options, and opportunities about whether to do
active sports and/or vigorous exercise in my freetime.1 2 3 4 5 6 7
2. | think that my instructors understand why | choose to do active sports and/or vigorous
exercise inmy freetime.1 2 3 4 5 6 7
3. My instructors displays confidence in my ability to do active sports and/or vigorous exercise
inmy freetime.1 2 3 4 56 7
4. My instructors encourages me to do active sports and/or vigorous exercise in my free time.
1234567
5. My instructors listens to me about my active sports and/or vigorous exercise in my free time. 1
2 34567
6. My instructors provides me with positive feedback when | do active sports and/or vigorous
exercise inmy freetime.1 2 3 4 5 6 7
7. 1 am able to talk to my instructors about the active sports and/or vigorous exercise | do in my
freetime.1 2 3 4 5 6 7
8. My instructors makes sure | understand why | need to do active sports and/or vigorous
exercise inmy freetime.1 2 3 4 5 6 7
9. My instructors answers my questions about doing active sports and/or vigorous exercise in my
freetime.1 2 3 4 5 6 7
10. My instructors care about the active sports and/or vigorous exercise | do in my free time. 1

2 34567
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11. I feel I am able to share my experiences of active sports and/or vigorous exercise with my

instructors.1 2 3 4 5 6 7

12. I trust my instructors’ advice about the active sports and/or vigorous exercise I do in my

freetime.1 2 3 4 5 6 7
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APPENDIX E: Behavior Regulation in Exercise Questionnaire - 3 (BREQ-3)
WHY DO YOU ENGAGE IN EXERCISE?
We are interested in the reasons underlying peoples’ decisions to engage or not engage in
physical exercise. Using the scale below, please indicate to what extent each of the following
items is true for you. Please note that there are no right or wrong answers and no trick questions.
We simply want to know how you personally feel about exercise. Your responses will be held in

confidence and only used for our research purposes.

Not true Sometimes Very true
for me true for me for me

1 It’s important to me to exercise regularly 0 1 2 3 4

2 Idon’tsee why I should have to exercise 0 1 2 3 4

3 | exercise because it’s fun 0 1 2 3 4

4 | feel guilty when I don’t exercise 0 1 2 3 4

5 | exercise because it is consistent with 0 1 2 3 4

my life goals

6 | exercise because other people say | should 0 1 2 3 4

7 | value the benefits of exercise 0 1 2 3 4

8 Ican’t see why I should bother exercising 0 1 2 3 4

9 1 enjoy my exercise sessions 0 1 2 3 4

10 | feel ashamed when | miss an exercise session 0 1 2 3 4

11 | consider exercise part of my identity 0 1 2 3 4
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12

13

14

15

16

17

18

19

20

21

22

23

24

| take part in exercise because my
friends/family/partner say I should

| think it is important to make the effort to
exercise regularly

I don’t see the point in exercising

| find exercise a pleasurable activity

I feel like a failure when I haven’t
exercised in a while

I consider exercise a fundamental part of
who | am

| exercise because others will not be
pleased with me if I don’t

| get restless if I don’t exercise regularly
| think exercising is a waste of time

| get pleasure and satisfaction from
participating in exercise

| would feel bad about myself if | was

not making time to exercise

| consider exercise consistent with my values

| feel under pressure from my friends/fami

to exercise

ly
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APPENDIX F: Basic Psychological Needs in Exercise Score (bPNES)

Instructions. The following sentences refer to your overall experiences in exercise as opposed to

any particular situation. Using the 1-5 scale below, please indicate the extent to which you agree

with these statements by circling one number for each statement. I don’t agree at all (1), I agree a

little bit (2), | somewhat agree (3), | agree a lot (4), | completely agree (5).

8.

9.

| feel I have made a lot of progress in relation to the goal | want to achieve. 12345
The way | exercise is in agreement with my choices and interests. 12345

| feel I perform successfully in the activities of my exercise program 12 345

My relationships with the people | exercise with are very friendly 12345

| feel that he way | exercise is the way | wantto 12345

| feel exercise is an activity which I do very well 12345

| feel I have excellent communication with the people | exercise with 12345

| feel that the way | exercise is a true expression of who lam 12345

| am able to meet the requirements of my exercise program 12 345

10. My relationships with the people I exercise with are close 12345

11. | feel that | have the opportunity to make choices with regard to the way | exercise 1 2 3 4

Key: Autonomy: items 2,5,8,11; Competence: items 1, 3, 6, 9; Relatedness: items 4, 7, 10.
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APPENDIX G: TLC Intervention Evaluation Instrument

Did you go to any TLC Club sessions?

If your answer is NO, you are done. If your answer is YES, please answer these questions below.

After-school TLC Club

1
Disagree
alot

2
Disagree
a little

3
Agree a
little

1. | liked the activities we did in TLC.

O

O

O

2. | liked the TLC instructors.

3. The instructors gave me some choice in selecting
the physical activities in the club.

4. TLC was fun.

5. TLC helped me increase my moderate to vigorous
physical activity.

6. TLC instructors helped me see a lot of reasons for
doing physical activity.

7. TLC instructors helped me rise above problems that
stop me from exercising, being active or doing sports.

8. TLC instructors helped me increase my confidence
for doing physical activity.

9. TLC instructors motivated me to increase my
moderate to vigorous activity outside the TLC
sessions.

O O O] O O O] O O

O O O] O O O] O O

O O] O] O O O] O O

O O] O] O O O] O O

10. TLC instructors motivated me to get regular
moderate to vigorous physical activity outside the
TLC sessions.

O

O

O

O

11. I felt connected to the others who participated and
the instructors in TLC (like | belonged in the group).

12. TLC helped me increase my skills for doing
physical activity or sports.

13. | felt that the instructors understood why I choose
to exercise.

14. | felt the instructors encouraged me to do the
exercise activities | wanted to do.

15. | felt that the instructors listened to me about how
I would like to take part in exercise activities.

16. They showed confidence in my exercise ability.

17. They helped me improve my exercise ability.

18. They helped me to feel that | am able to do
challenging exercise activities.

19. | felt that they cared about me.

20. | felt accepted by the instructors.

Ol O] O] O O] O] O O] O

Ol O] O] O O] O] O O] O

Ol O] O] O O] O] O O] O

Ol O] O] O O] O] O O] O
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APPENDIX H: TLC Peer Delivered Avatar Messages Evaluation
1. How satisfied were you with the avatar messages in general?
A) Not at all satisfied
B) Not very satisfied
C) Somewhat satisfied
D) Very satisfied
2. I will use the information that | learned from the avatar messages in the future.
A) Disagree a lot
B) Disagree a little
C) Agree a little
D) Agree a lot
3. Would you recommend the avatar messages to other peers you know?
A) Yes
B) No

If “No”, please tell us why.

4. What is the biggest barrier that stopped you from using the avatar messages daily? If you used

the messages, please say ‘“none”.
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5. What else should be added to the TLC avatar messages to help you be more physical activity?

How can we make it better in the future?

164



APPENDIX I: TLC Mascot Delivered Weekly PA Goal and Strategies Messages
Evaluation
1. How satisfied were you with the PA Goal and Strategy Messages in general?
A) Not at all satisfied
B) Not very satisfied
C) Somewhat satisfied
D) Very satisfied
2. I will use the information that I learned from the PA Goal and Strategy Messages in the future.
A) Disagree a lot
B) Disagree a little
C) Agree a little
D) Agree a lot
3. Would you recommend the PA Goal and Strategy Messages to other peers you know?
A) Yes
B) No

If “No”, please tell us why.

4. What is the biggest barrier that stopped you from using the PA Goal and Strategy Messages

weekly? If you used the messages, please say “none”.
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5. What else should be added to the TLC PA Goal and Strategy Messages to help you be more

physical activity? How can we make it better in the future?
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