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Abstract: School Wellness Integration Targeting Child Health (SWITCH® ) is a school wellness
implementation initiative focused on building capacity for schools to plan and coordinate wellness
programming. Grounded in Social Cognitive Theory (SCT), the purpose of this study was to evaluate
the utility of the web-based, self-regulation system on physical activity (PA) behavior outcomes.
At pre-test and post-test, students in SWITCH® schools (n = 8) completed the online Youth Activity
Profile (YAP) to assess PA and sedentary behavior (SB). Students (n = 513) were categorized into high or
low self-monitoring groups (using a median split) based on their use of the web-based self-regulation
platform. Linear mixed models were used to assess differences in moderate-to-vigorous PA (MVPA)
and sedentary behavior, with school, classroom, student, time-by-school, and time-by-classroom
random effects and main and interaction fixed effects for student self-monitoring, gender, and time.
Significant self-monitoring-by-time interactions were observed for estimates of PA F(1, 477) = 5.55,
p = 0.02 and SB F(1, 477) = 4.90, p = 0.03. Students in the high self-monitoring group had larger gains
in PA per day and larger declines in hours per day of sedentary screen time behavior compared
to students in the low self-monitoring group. These findings support the utility of web-based
self-regulation for facilitating PA change in youth.
Keywords: dissemination and implementation; health promotion; obesity prevention; physical
activity; school wellness; sedentary behavior

1. Introduction
There is a clear need to develop effective and feasible strategies to promote healthy lifestyles
in children [1]. Schools provide an ideal setting for coordinated youth obesity prevention, but it
has proven difficult to disseminate evidence-based programs widely in a cost-effective way [2,3].
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Current recommendations emphasize the advantages of whole-of-school approaches [4,5] as opposed
to isolated interventions in specific settings such as physical education, before- and after-school
programs, or recess. The advantage of whole-of-school approaches is that they focus on engaging
teachers, administrators, other staff (e.g., school nurses, food service managers/directors), students,
and parents to provide a health-promoting environment for students; such approaches also integrate
an array of resources and programming to help build the capacity of students to perform healthy
behaviors. Whole-of-school interventions that target multiple behaviors and reach multiple settings
offer the most promise for larger and more sustained impact; however, research suggest that schools
need training and support to be able to plan and support wellness programming [6,7].
A promising whole-of-school intervention with potential for dissemination is the “Switch” obesity
prevention program [8]. Consistent with social–ecological models, “Switch” was designed to reach
multiple settings within schools while also facilitating engagement with families and community
partners. The program focuses on three distinct behaviors known to have an impact on obesity
(i.e., physical activity (PA), sedentary behavior (SB), and fruit and vegetable consumption) in a creative
way by challenging children to “switch what they do, view and chew” [8]. In a cluster-randomized
controlled trial, youth exposed to the “Switch” program had significantly more favorable outcomes in
both SB (screen time) and fruits/vegetable consumption than students in control schools—and these
effects were sustained for six months following the intervention [9].
A limitation of the original “Switch” program was that the print-based materials made it
cost-prohibitive to promote broader dissemination. Therefore, subsequent work has been focused
on transitioning the intervention to an online package that could be more widely disseminated. In a
controlled effectiveness study, we demonstrated that a web-based version of “Switch” had similar
utility and outcomes as the print-based program; however, effects were directly related to the degree
of engagement within the school [10]. Through a United States Department of Agriculture (USDA)
funded project, we developed a novel training model designed to facilitate greater adoption and more
effective implementation in schools. The model was based on the Healthy Youth Places Model, a prior
school-based capacity-building model for implementation of a health promotion system and practice
changes [11,12]. Accordingly, the focus in this revised conception of School Wellness Integration
Targeting Child Health (SWITCH® ) is on building capacity for schools to plan and coordinate wellness
programming on their own [13].
The training model comprises of a series of online webinars and in-person training to facilitate
capacity building in school wellness teams [13]. School wellness teams undergo school wellness
training in the fall of each academic year, followed by implementation in the following spring. Training
webinars provide wellness teams with content knowledge on the three themes of “do, view, and chew”
and how to promote these concepts through educational modules for the classroom, physical education,
and lunchroom settings, respectively. In-person training takes place at a conference on the Iowa State
campus where wellness teams are educated on the quality elements and best practices. Quality elements
are derived from factors that positively influence student health outcomes, such as: regular team
meetings, use of promotional materials such as posters and trinkets, facilitating integration of SWITCH®
across the school environment, and engaging parents and students as key stakeholders [10,13]. In a
feasibility study, our team found that schools found this training method beneficial and enabled them
to implement SWITCH® with latitude in ways that complemented existing programs and practices [13].
For instance, schools could adopt/implement as many lessons they felt comfortable with and in any
or all of the three educational settings (classroom, PE, lunchroom). They were also able to distribute
trinkets and use posters in whatever way suited their existing school structure and schedule. Finally,
involvement of students and parents was discretionary, but schools were provided with training on
ways in which they could engage these stakeholders. Such flexibility enhanced school wellness team’s
perceptions of the program and perceived competence to continue wellness programming on their
own [13].
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In the 2017 iteration of SWITCH® , a hybrid type II design (one of the three hybrid effectiveness
and implementation designs [14]), was used to evaluate the feasibility of the distributed training
model, while also testing other assumptions in our approach. The focus in this paper was on the utility
of the web-based self-regulation platform for facilitating student-level behavior change. Experts in
intervention research have specifically emphasized the need to evaluate the intervention components
prior to dissemination of evidence-based programs [15]. The original “Switch” project utilized printed
behavioral trackers to facilitate children’s self-monitoring and goal setting, but these features have
now been embedded within the web-based customized SWITCH® online system to facilitate behavior
change. Further, although self-regulation (including self-monitoring, self-comparison of monitoring a
result to a goal, and self-judgement) have an established evidence base within a range of populations
for a broad array of targeted health-promoting behaviors [16], it was important to directly evaluate
the utility of this new web-based platform for promoting behavior change within the school setting.
Evaluation of how schools and teachers facilitate self-regulation of students is also imperative to assess
the ecological validity of online self-monitoring as a means to enhance health behavior and to take
evidence-based programs to scale.
The present study tests the utility of the SWITCH® web-based self-regulation system for promoting
PA and SB change in youth within the context of a whole-of-school wellness implementation framework.
The study is grounded in Social Cognitive Theory (SCT [17]) which includes self-regulation as a relevant
process for promoting health behavior change [18]. SCT can be useful to frame interventions to change
health behaviors based on the tenet of triadic reciprocal determinism among people, their behaviors,
and their environments [17]. Core theoretical constructs of SCT include individual outcome expectations
of making changes to health behavior (what people expect to result from behavior change), self-efficacy
to make health behavior change (how confident people are in changing behavior, particularly when
faced with various challenges), and behavioral capability (possessing the skills and knowledge to
perform a behavior). These behavioral determinants are frequently accompanied by various facilitators
and barriers that may help or hinder the achievement of positive health behaviors [17].
As a follow-up to the original conception of SCT, Bandura outlined multiple applications
of SCT to promote health behaviors in various populations [18]; one application addresses the
concept of self-management, whereby people monitor and get feedback on heath behaviors, then set
goals, and learn to manage and improve their health and wellbeing. Researchers have conducted
self-management and goal setting interventions in clinical settings with adults through web-based
platforms [19,20] but a paucity of such work has been documented among children. The SWITCH®
monitoring system provides an ideal way to evaluate this mechanism since students monitor their
behavior, set goals, and receive feedback for self-judgment through the integrated system. Through
the web interface, children see summaries of the days in which they met the SWITCH® goal and days
they did not. They can also set behavioral ‘switches’ that help them plan ways to be more active that
week. Examples of switches include cooking a healthy meal together with family (chew/view) and
walking to school one day each week (do). Monitoring is reinforced at the class level by providing
class ‘badges’ based on percentages of youth that track and that record ‘switches’. This provides a way
for teachers to prompt and reinforce both individual and class-level engagement in self-monitoring.
During the training phase of SWITCH® , teachers are shown how to view their students’ activity and
are able to see which students have engaged in self-monitoring behavior. They may reinforce these
monitoring efforts, but this is at their own discretion. While previous research has used web-based
platforms to promote self-regulation in adults [19,20], it has not been directly evaluated in children.
Thus, the purpose of this study was to elucidate the relationship between self-regulation techniques
though online behavioral self-monitoring and feedback (within school classrooms) and changes in
children’s PA and SB.
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2. Materials and Methods
The SWITCH® intervention is an evidence-based implementation framework with demonstrated
feasibility in school settings [13]. The primary goal of SWITCH® is to increase the capacity for
school leaders to implement systems and practice changes with involvement across multiple roles of
school personnel, using a range of school resources, ultimately improving children’s weight-related
health-promoting behaviors. All data were collected in spring of 2017 with schools enrolled in the
SWITCH® intervention. Approval was obtained from the Institutional Review Board (#14-651) at Iowa
State University to conduct the project.
The SWITCH® training and implementation framework focuses on providing schools with
materials and resources to deliver wellness programming with some latitude in implementation [13].
Implementation was facilitated with the use of a customized, web-based platform that allowed students
to complete online self-monitoring of their PA and SB and self-evaluate progress relative to SWITCH®
targets (i.e., at least 60 min of activity a day and less than two hours of SB per day). Emphasis in the
present paper is on the impact of self-monitoring, which was described in SWITCH® as “tracking”.
Teachers also had access to curricular resources and posters to complement programming, but they
were given autonomy in how they chose to use program materials.
The self-regulation process also was supported by classroom tracking participation goals and
rewards called trinkets, which were provided to each classroom teacher as a means to encourage
self-regulation, used at the teacher’s discretion. The standardized SWITCH® training process ensures
that the approach can be systematically evaluated, while the flexible implementation enables the
programming to be tailored to fit local needs, interests, and capacity.
2.1. Sample and Measures
A convenience sample of eight rural elementary schools participated in the 2017 SWITCH®
feasibility study. Schools varied in size (range of total enrollment: 157 to 526 students),
and socio-economic status (range of free and reduced priced lunch eligibility status: 8.5–59.4%).
Consistent with the demographics in the state, however, there was limited diversity with regard to race
or ethnicity (predominantly White/Caucasians; range of school-level racial/ethnic minority sample:
3.3–13.3%).
The previous evaluation of the 2017 SWITCH® iteration captured the school- and classroom-level
implementation [13], so student-level engagement and outcomes were the focus for the current study.
Specifically, we evaluated the relationship between self-regulation through an online platform on youth
behavioral outcomes. Through the SWITCH® training process, school personnel are guided through
the SWITCH® website and are responsible for creating classes and uploading students, who are then
given login information which allows them to access the website. When students logged in, they were
taken to a tracking page where they could enter behavior data daily and/or weekly, depending on their
preference (see Figure 1).
Each week, students utilized the self-regulation platform for a different behavior, with the focus
changing between PA, screen time, and nutrition components each week to address the targeted goals
of switching “do”, “view” and “chew” behaviors (i.e., >60 min of PA, <2 h sedentary screen time,
>5 fruits and vegetables). Students had opportunities to track behaviors relative to the SWITCH®
goals for 11 weeks in the project, but the 12th week was used to facilitate student completion of
post-test measures. Once students monitored behaviors, they were provided with instantaneous
feedback on whether they met daily goals (described above); such feedback manifested as green (met)
or orange/red (not met). Following this, students were directed to their dashboard which shows the
week at-a-glance. This platform enabled students to view how many days they had tracked and
whether they met behavior-related goals for that day/week, providing immediate feedback through the
website. Classrooms teachers were also able to view class-level self-monitoring and were encouraged
to use trinkets as an incentive for self-regulation behaviors. Self-monitoring level was calculated using
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Physical activity outcome data were obtained using the Youth Activity Profile (YAP), a validated
Each week, students utilized the self-regulation platform for a different behavior, with the focus
seven-day recall instrument developed to assess children’s PA and SB at the group level [21]. The YAP
changing between PA, screen time, and nutrition components each week to address the targeted goals
provides estimates of PA at school, during out-of-school time, and on weekends, as well as an overall
estimate of SB (out of school) based on reported volitional screen time applications. Students completed
the YAP assessment at pre-test (week 0) and post-test (week 12) in classroom and/or media center
settings with teacher supervision. For most questions, students report their behaviors from the last
seven days (e.g., “How many days did you walk to school this week?”) but other questions ask students
to report their behavior during a “normal” week or day (e.g., “How active are you during recess?”).
The overall YAP assessment includes 15 items with five items capturing PA in school (transportation to
and from school as well as activity during physical education, lunch, and recess), five items capturing
out-of-school activity (activity before school, after-school, in the evening, and on Saturday and Sunday)
and five items capturing SB (watching TV, playing videogames, using the computer, using a cell phone,
and general screen usage). Students were instructed to select one option from a drop-down list that
best describes their behavior. An additional set of five items capturing nutrition behaviors are included
in the SWITCH® project, but these items have not been calibrated or formally validated. Students
receive individualized feedback based on YAP raw scores but the data are processed using validated
algorithms [21] to estimate time spent in moderate-to-vigorous PA (MVPA) and time spent in sedentary
screen time behavior.
2.2. Statistical Analyses
The primary analyses focused on whether regular use of the web-based self-regulation system
would positively affect youth behavior. For this reason, cases with missing data either at pre- or
post-SWITCH® YAP assessments were excluded. The final student sample included 513 youth (boys:
n = 251; girls: n = 262) in grade 4 (n = 205) and grade 5 (n = 308) from the eight elementary schools.
Only participants with complete data (pre- and post-YAP assessments) were retained in the final
sample. To facilitate interpretation, we used median splits to categorize students into high or low
self-monitoring categories. Although it is common to use continuous variables in linear models, the use
of median splits provides a more appropriate test of the research question since self-monitoring cannot
be assumed to be linearly related to behavior change [22].
All analyses were run using Proc Mixed of the Statistical Analysis System (SAS; version 9.4).
The school, classroom, and student were random effects, and time was modeled as school-by-time
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and classroom-by-time random effects, since all schools and classrooms were exposed to intervention
and seasonal weather changes over time [23]. We hypothesized that the high self-monitoring group
would have better gains in PA and larger reductions in sedentary screen time behavior compared
to those in the low self-monitoring group. Thus, the primary analyses focused on examining twoand three-way interactions among gender (male, female), monitoring rates (i.e., high versus low),
and time (pre-winter, post-spring) on PA and sedentary screen time behavior. Five total outcomes
Int. J. Environ.
Res. Public
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6 of 12
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Figure 2. Mixed linear results for daily moderate-to-vigorous physical activity (MVPA).

Figure 2. Mixed linear results for daily moderate-to-vigorous physical activity (MVPA).

Separate models were run to examine effects for the three sub-categories of PA captured with
the YAP (i.e., in-school activity, weekday out-of-school activity and weekend activity). A significant
self-monitoring*time interaction was observed for activity in school (F(1, 477) = 6.54, p = 0.01) with
larger gains in the high self-monitoring group than the low self-monitoring group. Similar to the main
outcome, the gains were significant for boys and girls in the high self-monitoring group (p = 0.01),
but not for the low self-monitoring group (See Table 1). The self-monitoring*time interactions for
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Table 1. Least square mean estimates by tracking, gender and time.
Low-Tracking (n = 237)

High-Tracking (n = 276)

Baseline
Mean

Post-Intervention
Mean

Adjusted
Change
Mean (SE)

Male
MVPA/day (Min)
MVPA/min/in-school day
MVPA/min/out-of-school day
MVPA/min/weekend day
Sedentary hours/day

131.7
56.3
77.6
126
3.3

132.4
56.5
78.2
127.4
3.1

−0.7 (1.4)
−0.2 (1.2)
−0.6 (1.1)
−1.4 (1.6)
0.1 (0.04)

0.6
0.9
0.6
0.4
0.01

(−3.3, 2.0)
(−2.6, 2.2)
(−2.8, 1.6)
(−4.6, 1.7)
(0.02, 0.2)

132.1
54.8
78.2
128.3
3.1

137.1
58.2
82.1
127.7
3

−5.0 (1.4)
−3.3 (1.2)
−3.9 (1.1)
0.4 (1.6)
0.1 (0.04)

<0.01
<0.01
<0.01
0.8
0.03

(−7.8, −2.2)
(−5.8, −0.9)
(−6.1, −1.6)
(−2.8, 3.7)
(0.005, 0.15)

Female
MVPA/min/day
MVPA/min/in-school day
MVPA/min/out-of-school day
MVPA/min/weekend day
Sedentary hours/day

104.5
45.8
63.8
92.1
3.4

107.2
45.7
67.8
92.5
3.4

−2.7(1.5)
0.1 (1.3)
−4 (1.2)
−0.4 (1.7)
−0.01 (0.04)

0.1
0.9
<0.01
0.8
0.7

(−5.6, 0.1)
(−2.4, 2.6)
(−6.4, −1.6)
(−3.9, 3.0)
(−0.1, 0.1)

106.6
45.8
66.3
91
3.4

111.1
48.1
69.8
92.2
3.3

−4.5 (1.3)
−2.3 (1.1)
−3.6 (1.0)
−1.3 (1.5)
0.2 (0.03)

<0.01
0.05
<0.01
0.4
<0.01

(−7.1, −2.0)
(−4.5, −0.04)
(−5.6, −1.6)
(−4.2, 1.6)
(0.1, 0.22)

Title

p Value

95% CI

Baseline
Mean

Post-Intervention
Mean

Adjusted
Change
Mean (SE)

p Value

95% CI

Note: Mixed model with school, classroom, student and school-by-time and classroom-by-time random effects. LS change means and 95% confidence intervals (CIs) are the differences
between the low-tracking group relative to the high-tracking group, adjusted for gender.
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Separate models were run to examine effects for the three sub-categories of PA captured with
the YAP (i.e., in-school activity, weekday out-of-school activity and weekend activity). A significant
self-monitoring*time interaction was observed for activity in school (F(1, 477) = 6.54, p = 0.01) with
larger gains in the high self-monitoring group than the low self-monitoring group. Similar to the main
Int. J. Environ. Res. Public Health 2019, 16, x
12
outcome, the gains were significant for boys and girls in the high self-monitoring group (p =8 of
0.01),
but not for the low self-monitoring group (See Table 1). The self-monitoring*time interactions for
The results for sedentary screen time behavior also revealed a significant monitoring*time
activity outside of school and on weekends were not significant (p = 0.21) but a main effect was
interaction (F(1, 477) = 4.90, p = 0.03). In this case, larger declines in estimates of sedentary screen time
observed for time (F(1, 7) = 28.87, p = 0.001) and self-monitoring (F(1,485)= 5.26, p = 0.02), suggesting
behavior were found in the high self-monitoring group compared to the low self-monitoring group.
that the differences in the main activity outcome were mostly contained to the school setting.
However, the three-way gender*self-monitoring*time interaction was also significant (F(1, 477) =
The results for sedentary screen time behavior also revealed a significant monitoring*time
7.00, p < 0.01), demonstrating that the relationships were different between the boys and the girls.
interaction (F(1, 477) = 4.90, p = 0.03). In this case, larger declines in estimates of sedentary screen time
Closer examination revealed that there were significant declines in sedentary screen time behavior
behavior were found in the high self-monitoring group compared to the low self-monitoring group.
for boys and girls in the high self-monitoring group, as well as for boys in the low self-monitoring
However, the three-way gender*self-monitoring*time interaction was also significant (F(1, 477) = 7.00,
group, but not for girls in the low self-monitoring group (see Table 1). The nature of the three-way
p < 0.01), demonstrating that the relationships were different between the boys and the girls. Closer
interaction is shown in Figure 3 to highlight the differential changes for the low self-monitoring
examination revealed that there were significant declines in sedentary screen time behavior for boys
female group.
and girls in the high self-monitoring group, as well as for boys in the low self-monitoring group,
but not for girls in the low self-monitoring group (see Table 1). The nature of the three-way interaction
is shown in Figure 3 to highlight the differential changes for the low self-monitoring female group.

Figure 3. Mixed linear results for daily sedentary behavior. Note: significant gender*time*monitoring
interactions (p < 0.01) were found that show differential relationships between boys and girls; significant
Figure 3. Mixed linear results for daily sedentary behavior. Note: significant gender*time*monitoring
main effects were found for boys (p = 0.03) and girls (p < 0.01) in the high-tracking group and boys in
interactions (p < 0.01) were found that show differential relationships between boys and girls;
the low-tracking group (p = 0.01), but not for low-tracking girls (p = 0.7).
significant main effects were found for boys (p = 0.03) and girls (p < 0.01) in the high-tracking group
and boys in the low-tracking group (p = 0.01), but not for low-tracking girls (p = 0.7).
4. Discussion

The purpose of this study was to test the utility of a web-based self-regulation (self-set goals,
4. Discussion
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greater reductions in sedentary screen time behavior). Seasonality effects certainly may contribute to
the overall changes observed over time since programming ran from winter to spring; nonetheless,
the significant self-monitoring by time interaction supports the hypothesis that regular selfregulation facilitated by the web-based self-monitoring system may positively influence behaviors.
The gains in PA were primarily due to changes in PA in school, but significant gains in PA outside
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the significant self-monitoring by time interaction supports the hypothesis that regular self-regulation
facilitated by the web-based self-monitoring system may positively influence behaviors. The gains in
PA were primarily due to changes in PA in school, but significant gains in PA outside of school were
also evident for boys and girls in the high self-monitoring group.
To the best of our knowledge, this is the first study to demonstrate the utility of a web-based
self-regulation system on changes in self-reported PA and sedentary screen time behavior in elementary
school children, thus demonstrating the utility of self-regulation strategies in children. Prior research has
demonstrated efficacy in fostering self-regulation among youth (elementary, middle, and high school
age groups), with the goal of improving PA and nutrition behaviors [24–28]. For example, Lubans and
colleagues facilitated self-regulation with teenage girls using pedometers to enhance their PA behavior,
noting modest improvements in activity at the end of a whole-of-school intervention [27]. Previous
studies have also demonstrated impacts from school-based programs on youth activity behaviors [24,29].
Scholars designing such interventions have sought to provide increased opportunities for children to
be physically active, such as the “Physical Activity 4 Everyone” trial [24], whereby staff were trained to
be PA leaders in their schools in children’s MVPA over the school day and outside of school. The gains
in PA from the current SWITCH® study were relatively modest (~4 min of MVPA per day), but this is
similar to gains reported in other whole-of-school interventions targeting PA [28–30].
The application of SCT in the current study illustrated the potential of self-regulation as a means
to foster health behavior change [17,18]. In particular, given the context in which PA and SB goal
setting, self-monitoring, and feedback occurred, results demonstrated the utility of teacher-facilitated
self-regulation in youth through an online platform. This may help researchers design further
interventions with populations in more locations, such as rural schools, to facilitate behavior change in
at-risk populations. Further, the flexible nature of the SWITCH® project allows schools to implement
program materials as much or as little as desired; our results reveal that self-regulation served as a
behavior change strategy independent of curricular implementation at the classroom level. Accordingly,
such a strategy may provide a more cost-effective solution to promoting PA behaviors in school settings
where teachers become “change agents” for their students through facilitating self-regulation practices.
Further research with larger, more representative samples is warranted to understand the application
of self-regulation skills as a behavior change mechanism, grounded in SCT.
In addition to increases in MVPA, decreases in sedentary screen time behavior were also observed
among students in the high self-monitoring group. As an outcome measure, sedentary screen time
behavior is often overlooked in whole-of-school interventions. This lack of inclusion is concerning,
given the linkages between SB and health risks such as obesity and type 2 diabetes [31,32] and the
notion that sitting is an important risk factor for chronic disease, distinct from MVPA [33,34]. Moreover,
we must acknowledge that high levels of PA do not necessarily displace sedentary time [35,36]. Thus,
targeting both behaviors in school wellness programming is an important consideration.
There are several noteworthy features of the findings reported here for the SWITCH®
programming. One novel contribution of our study is that the design isolated the interplay between
online self-regulation and children’s behavior change within the context of a broader intervention.
The interaction terms provide support for the value of self-regulation as a behavior change strategy in
school-based programming through the lens of SCT [17,19]. The fact that these improvements were
achieved with a simple web-based self-regulation tool is also important, since it supports the inclusion
of more cost-effective, web-based self-regulation platforms for scaled up whole-of-school programming.
Although applications with individualized technology (e.g., pedometers, accelerometers, heart rate
monitors) may have utility for behavior change, the cost would likely be prohibitive for broader
dissemination in schools. A final distinction with this project is that the outcomes were achieved with
the implementation of a comprehensive school-based wellness framework. Schools were provided with
training on the use of the web-based platform to facilitate overall changes in school wellness, but they
had autonomy for how to implement this strategy. The details on the school-level implementation
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were published in a separate article [13], but it is encouraging that a distributed training model can be
deployed to initiate use of the online system and overall implementation of SWITCH® .
Although promising findings have emerged from this study with regard to the potential utility
of web-based self-regulation, we must acknowledge important limitations. First, these data were
gathered from predominantly Caucasian students in semi-rural and rural schools in the Midwestern
United States. Therefore, findings may not be representative of schools or students in suburban and
urban settings, and those of different racial and ethnic backgrounds. Second, although the YAP was
calibrated against objective measures of PA with a large representative sample, there are inherent
challenges associated with assessing PA and SB in youth [32]. The calibration procedures used in the
YAP enable it to provide estimates of PA and SB that are statistically equivalent to estimates from
accelerometer methods [21]; however, there are still limitations with all assessment methods. This is
the first study to report pre-post changes with the YAP in an intervention application, so additional
research with this tool is needed to evaluate the changes in individual items and the relative sensitivity
to change for use in school-based interventions. Third, we did not gather data on students’ perceptions
to self-monitoring; future iterations of this study will examine their attitudes and build such data into
analyses. Finally, the present analyses focus on the individual outcomes associated with self-regulation
rather than a system-level evaluation. We have statistically controlled for clustering at the classand school-level, but the influence of self-regulation may be moderated by factors at the school- or
class-level that are more related to implementation. Future research with larger samples will enable us
to examine the contributions of school-level and class-level implementation on youth engagement as
well as on the outcomes on behavior.
5. Conclusions
The results of the present study provide evidence for the utility of the SWITCH® web-based
tool and the use of self-regulation strategies for behavior change in the school setting. Youth with
higher rates of self-monitoring had larger gains in PA and significant reductions in SB. The SWITCH®
intervention model provides a promising whole-of-school approach to school wellness, and practicing
self-regulation appears to be an important element within SWITCH® to promote changes in student
lifestyle behaviors. Future studies of SWITCH® will evaluate the dissemination and implementation of
this innovative framework as it goes to scale and reaches an extensive and diverse collection of schools.
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