Table 3.2 Indicators of study quality

Study RAND CON  LEN? CG N DR® PAM FOL®* ITT CC BPART® BPERS® BOA®
Caballero (2003) . . 3 years . 1704 295 SR 2 ITT N 2 (o] .
MS
Gortmaker . . 2 years ° 1560 265 SR 0] ITT ° 0] (o] @
(1999) MS
Hoelscher 0 0 4 . 1107 (4] SR %] (4] . %] o} %]
(2010) years® DO
Luepker (1996) . . 3 years . 5106 (%) SR 2 ITT . 2 o] 2
DO
Neumark- . . 16 0 201 11 SR 8 AT . o} o} %]
Sztainer (2003) weeks mont
hs
Neumark- . . 2years 0 356 20 SR 9 @ . (0] o} @
Sztainer (2010) mont
hs
Pate (2005) . . 1 year . 2744 633 SR 2 ITT ° 2 (o] 2
Sallis (1997) . . 2 years . 955 593 SR %] (4] . %] (o] %]
DO
MS
Sallis (2003) . . 2years o 24 (4] SR 0] (4] . 0] o} o}
school DO
s with
mean
enroll
ments
of
1109
n=
approx
imatel
y
26,616
Seo (2013) 0 0 18 0 1091 39.10 SR 0] AT . 0] @ o}
months %
Springer (2012) o o 6 [%] 511 [%] SR ) [%] . ) o] @
months
Webber (2008) . . 2years @ 2003: 2003: DO @ ITT ° @ [¢] .
1721 6.9% MS
2005: 2005
3504 12%
2006: 2006
3502 12%
Williamson . . 2years @ 661 75 SR (%] (4] (4] (%] ¢} 1]
(2007)
Young (2006) . 8 221 11 SR %} 1%} . %} 0 %}
months DO

Note: 2 as reported; ° identified as unknown in absence of definitive third data point; ¢ adapted from Cochrane Tool(Higgins, et al., 2008); ¢ first year
results reported; ¢ yes; 0 no; @ unknown; AT, as treated; BPART, blinding of participants; BPERS, blinding of personnel; BOA, blinding of outcome

assessment; CC, control for confounders; CG, comparable groups; CON, control condition; DO, direct observation; DR, dropout rate; FOL, follow-up;
ITT, intent to treat; LEN, length of study; MS, motion sensor; N, study size; PAM, PA measure; RAND, randomization; SR, self-report
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99

Figure 3.2. Forest plot of overall study standardized mean differences (Hedges’s g) of Comprehensive School Physical Activity Promotion
interventions on changes in youth total daily physical activity



CHAPTER 4: STUDY 2
DEVELOPMENT OF THE SYSTEM FOR OBSERVING STUDENT MOVEMENT DURING ACADEMIC

ROUTINES AND TRANSITIONS (SOSMART)?!

1Russ, L., Webster, C.A., Beets, M.W., Weaver, G., Egan, C.A., Harvey, R., & Phillips,

D.S. To be submitted to American Journal of Public Health.

57



Physical activity (PA) is well documented as important and beneficial for children
in many ways (CDC, 2013; CDC, 2010; IOM, 2013). Increasing PA is associated with
improved health through reducing risk factors for diseases like obesity, Type 2 diabetes,
and cardiovascular disease (CDC, 2013; McKenzie & Kahan, 2008). Being active is also
associated with improvements to muscular strength, bone strength, self-esteem, and lower
levels of anxiety and/or depression (CDC, 2013), thereby demonstrating the importance
of PA to the mental and physical health of children (IOM, 2013). Further, increased
amounts of PA during school have been associated with improved academic performance

of children (CDC, 2010).

The U.S. Department of Health and Human Services (2008) recommends
America’s youth (6+ years old) engage in 60 minutes or more of moderate- to vigorous-
intensity PA every day. Not only are children not meeting this recommendation (CDC,
2013; United States Department of Health and Human Services [USDHHS], 2008), but
there is growing concern that children are increasingly sedentary, especially in their
classrooms where they spend up to 9 hours each school day (CDC, 2013). While
increasing opportunities for PA is important, reducing sedentary time may be equally
important (IOM, 2013). Sedentary behaviors are associated with unfavorable health
outcomes (Matthews et al., 2008) and may negatively affect children’s health despite

their engagement in PA (Biddle, Gorley, & Stensel, 2004; Dietz, 2001; Salmon, 2010).

Schools have been identified as a key setting to intervene (CDC, 2013; IOM,
2013; National Physical Activity Plan, 2012; Pate et al., 2006; USDHHS, 2008).
Recommendations for increasing PA and reducing sedentary time include utilizing a

multi-component approach through schools, including movement integration (M) in the
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academic classroom (I0M, 2013; CDC, 2013). In elementary schools, the academic
classroom is where generalist classroom teachers (CT) instruct students in academic
subjects (e.g., math, language arts), and where students spend the majority of the school
day. Integrating movement into the classroom setting has empirical support for making
contributions to student PA (Bartholomew & Jowers, 2011; Beighle, Erwin, Beets,
Morgan, & Le Masurier, 2010; Erwin, Beighle, Morgan, & Noland, 2011; Holt, Bartee,
& Heelan, 2012; Mahar et al., 2006). Moreover, Ml offers other benefits like decreasing
sedentary time (Gortmaker et. al, 1999; Robinson, 1999; Salmon et al., 2005; Salmon,
2010), improving on-task behavior (Grieco, Jowers, & Bartholomew, 2009; Howie, 2013;
Mahar et al., 2006; Mahar, 2011), increasing positive affect (Howie, Newman-Norlund,
& Pate, 2014), and enhancing cognitive function (Donnelly & Lambourne, 2011;

Elmakis, 2010; Howie et al., 2014).

Despite these benefits, little is known about the extent or nature of M1 in schools
(Webster, Russ, Vazou, Goh, & Erwin, 2015). Research on Ml in non-intervention
settings is scarce and has relied solely on teacher self-reports (Webster et al., 2013a;
Elmakis, 2010; AAHPERD, 2011; Cothran, Kulinna, & Garn, 2010; Evenson, Ballard,
Lee, & Ammerman, 2009; Holt et al., 2013). In the context of PA interventions through
schools, the extent to which CTs are implementing M1 as designed is also limited to self-
reports (Bartholomew & Jowers, 2011; Cradock et al., 2014; Gibson et al., 2008; Howie
et al, 2014; Kohl, Moore, Sutton, Kibbe, & Schneider, 2001; Kibbe et al., 2011; Skrade,
2013; Stewart, Dennison, Kohl, & Doyle, 2004; Williamson et al., 2007; Woods, 2011).
One exception is the Move-To-Improve (MTI) classroom-based PE program (Dunn,

Venturanza, Walsh, & Nonas, 2010). The primary objective of the MTI program was to
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help students meet the New York state requirement for PE minutes. Full-day classroom
observations were conducted, which focused on Ml strategies that were key areas of
focus within the MT]I intervention (i.e., frequency and duration of physical activities,

teacher participation and/or encouragement, and academic content incorporated).

The extent and nature of MI across diverse classroom settings have not been
objectively quantified through systematic observation. Systematic observation is a
proven method of capturing contextual and behavioral variables that are useful in
operationally defining, advancing, and evaluating best practices in teaching (Flanders,
1970; Flanders, 1976; van der Mars, 1989) and physical activity promotion in a number
of settings. Examples include the System for Observing Fitness Instruction Time (SOFIT)
in physical education (McKenzie, Sallis, & Nader, 1992), the System for Observing Play
and Leisure Activity in Youth (SOPLAY) in school settings (McKenzie, Marshall, Sallis,
& Conway, 2000), the System for Observing Play and Recreation in Communities
(SOPARC) in community parks (McKenzie, Cohen, Sehgal, Williamson, & Golinelli,
2006), and the System for Observing for Staff Promotion of Activity and Nutrition in
afterschool programs and summer day camps (Weaver, Beets, Webster, & Huberty,

2014).

The purpose of systematic observation is to provide a permanent record of events
or activities that occurred to be analyzed at a future time and is typically used in research
and supervision (van der Mars, 1989). An underlying assumption is that focusing only on
events or behaviors that can be directly observed is believed to generate a more accurate
account than self-reports. Major advantages of systematic observation for assessing PA

include flexibility, low levels of inference, the ability to capture information about the

60



physical and social environments at the same time, minimal interference with
participants, and results that are easily quantifiable and often summarized in a way that is
easy for policy makers, administrators, and practitioners, to understand (i.e. frequency,

duration, percentage of total time) (McKenzie & van der Mars, 2015).

An instrument designed to systematically observe classroom-based strategies for
increasing PA and reducing sedentary time can be used to measure implementation
fidelity of Ml interventions and provide empirical evidence of what transpires in the
academic classroom context. This information is currently absent from the research
literature on multicomponent efforts to increase youth PA through schools, which have
been minimally effective (Russ, Webster, Beets, & Phillips, 2015). Providing such
information would extend the descriptive knowledge base that informs policy decisions
and program evaluation in the context of school wide efforts to promote PA. In addition,
there is a burgeoning field of implementation science that acknowledges the need for
examining the implementation and uptake of interventions. Evidence of increased
interest in implementation science can be seen in the launching of the Implementation
Science journal (Eccles & Mittman, 2006) and the NIH Dissemination and
Implementation conference (Proctor et al., 2009), the appointing of special funds by the
NIH reserved for grants explicitly studying dissemination and implementation, and
emerging research examining the gap between research findings and practice
(Damschroder, Aron, Keith, Kirsh, Alexander, & Lowery, 2009; Proctor et al., 2009). A
systematic observation instrument designed to capture MI can be also be used for
educational purposes. Such an instrument can yield information needed to enhance

future recommendations for pre-service teacher education and in-service teacher training

61



by translating findings into practical strategies for teachers to integrate movement in

settings similar to their own.

Conceptual Framework

Ml is defined as opportunities that allow for reduced sedentariness and/or
increased PA among children during normal classroom time (Webster et al., 2015). Ml
encompasses the promotion of PA at any intensity (light, moderate, or vigorous; IOM,
2013). Current recommendations for MI focus on two major strategies: (a) incorporating
PA breaks between academic lessons, and (b) infusing PA into academic lessons
(Webster et al., 2015). PA breaks between lessons, also called exercise breaks (EImakis,
2010) or PA breaks (CDC, 2013; IOM, 2013) are usually 10-15 minute sessions led by
the CT, intended to require little planning or equipment (e.g. stretches, jogs around the
classroom, jumping with an invisible rope, series of Yoga poses; Elmakis, 2010; CDC,
2013; IOM, 2013; Katz et al., 2010; Orlowski, Lorson, Lyon, & Minoughan, 2013).
Other examples of PA breaks include Energizers (Mahar et al. 2006), chair aerobics
(Ahamed et al., 2007), activity break cards (Erwin et al., 2011), and active transitions

(Elliot, Erwin, Hall, & Heidorn, 2013; Orlowski & Hart, 2010).

Integrating PA into academic content can involve using an existing integrated PA
curriculum (e.g. Move For Thought; Skrade & Vazou, 2013; SPARKabc¢’s;
www.sparkpe.org/abc/sparkabc/; Take 10!; Stewart et al., 2004), or combining existing
lessons with an existing PA program, or modifying lessons to include an existing
program (Bartholomew & Jowers, 2011; Donnelly et al., 2009; Grieco et al., 2009;).

Also referred to as “content-rich” activities, these are lessons where PA is intentionally
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connected to a student learning objective (Erwin, Beighle, Carson, & Castelli, 2013;

Castelli & Ward, 2012).

Purpose of the Study

The recent growth of the field of implementation science demonstrates the desire
of researchers to examine the gap between findings and implementation. Measuring
implementation fidelity may help explain the limited effectiveness of multi-component
school-based PA interventions (Russ et al., 2015). Currently, however, objective
measures for classroom-based strategies to increase PA and reduce sedentary time are
limited. Given the advantages of systematic observation as an objective method for both
research and practice related to PA promotion (McKenzie & van der Mars, 2015), the
purpose of this study was to describe the development, reliability, and validity of a
systematic observation instrument designed to measure MI. The instrument — named the
System for Observing Student Movement during Academic Routines and Transitions
(SOSMART) — will be useful in future research to determine the extent of Ml,
specifically to describe fidelity of MI intervention implementation, identify possible
limitations in its use, and develop optimal strategies for increasing its effectiveness and

sustainability as a key component of school-based PA promotion.

Methods

Participant Selection

Participants for this study included CTs (N=20, mean age=34.9 years, sd=10.4)
and their students in existing, intact classes in grades 1-5 at four elementary schools in

the Columbia, South Carolina area. The schools were selected based on their existing
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collaborative relationships with the research institution. The schools are situated in two
different school districts (two schools from each district). The two schools in the first
district served a combined total of approximately 964 students in grades K-5 with 58.6%
of the students eligible for free and reduced lunch (South Carolina State Department of
Education, 2013). The two schools in the second district served a combined total of
approximately 376 students across grades K-3. Eligibility for free and reduced lunch data

was not available for these schools at the time of the study.

Approval to conduct the study was obtained from the university IRB and from
each school district. Informed consent was obtained from the teachers during an
orientation meeting prior to sample selection. Purposeful sampling was used to ensure
access to CTs demonstrating M1 in and across diverse contexts (i.e. grade level and class
size). This was achieved through administering a survey to all CTs, at all four schools,
who provided consent to participate. The purpose of the survey was to identify
classrooms that would be most useful in developing an instrument that would capture a
variety of Ml strategies and the frequency with which Ml strategies are utilized. CTs
responded to a self-report measure of PA promotion in the academic classroom (adapted
from Webster, et al., 2013a) and demographic questions including teacher background
variables (e.g. age, years of teaching experience, highest level of education) and
classroom context variables (e.g., teacher-student ratio, socio-economic status of the
students, grade level). The survey was developed and adapted with insight from previous
research (AAHPERD, 2011; Elmakis, 2010; Webster, et al., 2013a), two Ml scholars, and
three CTs to ensure content validity. The survey data were used to identify the

classrooms at each school with the highest prevalence and variety of Ml strategies. The
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first step was to remove Pre-K, Kindergarten, Special Education, and specialized
instructors (i.e., reading interventionists) from the sample/responses because we felt those
contexts were more specialized situations and less representative of a general teacher’s
classroom. Responses from the remaining CTs were coded, categorized, and then sorted
(within each subcategory) by grade level, number of students, number of assistants,
content areas used for Ml, frequency of MI, variance of MI, and the highest combined
score for frequency and variety of PA promotion. Out of 80 survey respondents, 17 CTs
were purposefully selected for the sample that provided representativeness across a
variety of contextual variables (i.e. grade level, number of students) and provided the

greatest likelihood of capturing a variety of Ml strategies.

Scheduling conflicts and teacher dropout resulted in the need to identify seven
additional participants. Therefore, two additional sampling strategies were employed.
First, any CTs that were not previously selected for the original sample were contacted
for inclusion in this study. Second, graduate students and researchers not involved with
this study were asked for recommendations about CTs seen using Ml at these schools.

Teachers identified from this step were contacted for inclusion in this study.

Procedure for Instrument Development

Four phases were utilized to develop SOSMART and examine its reliability and
validity: Phase I: Establishing an A Priori Framework; Phase 11: Expanding and Refining
A Priori Framework; Phase Il1: Devising a System for Coding and Interpretation, and

Phase 1V: Reliability and Validity Testing.
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Phase I: Establishing an A Priori Framework. The purpose of Phase | was to
develop a framework to guide initial observations and develop content validity. An
extensive review of the literature concerning M, including research and
recommendations, was used to establish an a priori conceptual framework. The initial
framework conceptualized M1 as containing three categories of deliberate movement:
morning movements, PA infused into academic lessons, and PA breaks between lessons.
These deliberate opportunities indicated a PA opportunity directed by the teacher. This
bears some similarity to the teacher behavior categories (e.g. Gives Information, Gives
Directions) and student response category (e.g. Student Predictable Response) of the
Cheffer’s Adaptation of the Flanders Interaction Analysis System (CAFIAS) (Cheffers &
Mancini, 1989). In this sense, the category Student Predictable Response captures when

students participate in teacher-directed activities or obey teacher instructions.

However, there are also subtle ways CTs can integrate PA opportunities in the
classroom. These opportunities may be considered incidental because the activity was
not directed by the teacher at the moment it happens. This activity could be the result of
some routine or procedure put in place earlier in the year. Again, there is some similarity
between incidental MI and a student response category from the CAFIAS systematic
observation tool. For example, the Student Initiative Behavior category captures
behavior that is not teacher directed (Cheffers & Mancini, 1989). Examples of incidental
opportunities may include a procedure requiring students to walk around the perimeter of
the classroom each time they need to sharpen a pencil. Another strategy, informed by
recommendations in the literature, that may facilitate incidental opportunities for

movement is to arrange the classroom in a particular way (i.e. placement of desks) or
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converting normally fixed structures, like desks, to moveable structures, so objects can be
rearranged quickly to facilitate movement (Erwin, 2009; IOM, 2013). Whether deliberate
or incidental, MI results in an opportunity for students to not be sedentary, regardless of
the intensity level of the movement. This means students can be engaged in light-,

moderate-, or vigorous-intensity PA (I0M, 2013).

Phase Il: Expanding and Refining A Priori Framework. The purpose of Phase
Il was to observe real-world examples of MI and determine if the a priori framework
needed to be expanded and/or refined, and to further develop content validity through a
Delphi survey. Trained researchers collected observational data by using one digital
video camera to capture the classroom teacher and all students, when possible (with
teacher and parent consent). The camera was operated using a tripod and set up
unobtrusively in a corner of the classroom. Classroom observations occurred on
regularly scheduled school days during normal classroom time with existing, intact
classes. Across all classrooms, 32.4 total hours of videotaped observations were
collected with an average observation time of 1.6 hours. Observations were conducted at
times that did not overlap with state mandated testing times or occur during the first or
last month of the school year. On each classroom visit, academic lessons and any

transitions were recorded.

As data were collected, the lead researcher began viewing the videos to catalogue
examples of MI. The a priori conceptual framework guided initial observations,
although the researcher also remained sensitive to unanticipated MI behaviors or
opportunities. Video examples and initial categories of MI were discussed with a second

researcher whenever questionable behaviors or opportunities emerged. In such cases, if
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the identified behavior/opportunity was not readily catalogued using the a priori
conceptual framework, the framework was revised (Webster et al., 2013b). Consistent
with previous instrument development procedures, video viewings and discussions
continued throughout data collection and afterward to confirm and expand MI concepts
until the observations yielded no further insight (Thomas, Nelson, & Silverman, 2011;

Weaver et al., 2014).

Following the development of initial MI concepts from the video data, a Delphi
survey was utilized to confirm and/or expand these concepts and further develop content
validity. Participants were provided with the definition of MI (Webster et al., 2015) and
then asked to respond to an open-ended prompt (i.e. Classroom movement integration
(MI) involves reducing your students’ sedentary time (e.g., sitting) and/or increasing their
physical activity during normal classroom time (i.e., in elementary general education
classrooms). Please list all examples and/or strategies you can think of that represent MI.)
The survey was sent electronically to individuals identified as experts in the field.
Experts were classified as (a) scholars in higher education with experience teaching
and/or researching M, or (b) practicing classroom teachers in the elementary school
setting. Eighty-five experts (46 scholars in higher education/research and 39 practicing
classroom teachers) were contacted via e-mail with a request for participation. The first
round was exploratory in nature (Thomas et al., 2011; Weaver et al., 2014). Thirty-two
responses (12 scholars and 20 teachers) were received, providing a 38% response rate.
Delphi responses were used to confirm and expand the categories. Then, a second round
was sent out to all respondents for additional feedback. The second round yielded no

further insights; therefore, no further rounds were pursued.
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The final MI concepts and their operational definitions are presented in Table 4.1.
The instrument uses a two-stage decision-making process focused first on teacher
involvement and then on student responses. Teacher involvement is described by three
categories: the person giving the directive to be active (i.e. classroom teacher or other),
instructional variables (i.e. the teacher led the activity or technology was used to lead the
activity), and movement type variables (i.e. deliberate Ml as a reward/incentive, opening
activity, transition, and/or other movement that was academic or non-academic in nature).
Student involvement is described by two categories: the part of the class that was active
(i.e. whole class, part class, or small group) and the reason for it (i.e. in response to the
deliberate teacher directive, or incidentally as a result of the physical environment or a

non-teacher directed transition).

Phase I11: Devising a System for Coding and Interpretation. The purpose of
Phase 111 was to create a coding scheme and strategy for summarizing and/or interpreting
the instrument results. SOSMART was designed to be an interval recording system to
capture the variety and frequency of MI opportunities, which are theorized to lead to
physically active student responses. Inactive vs. active are operationally defined as

follows:

e Inactive- student(s) engaged in sedentary or low-active behaviors (i.e. lying down,
sitting, standing quietly (Marshall & Merchant, 2013; McKenzie et al., 2002;
Weaver et al., 2014; Welk, 2002).

o Note: This excludes standing and stretching (i.e. performing non-
locomotor movements while sitting and/or standing. These behaviors are

included in “active” (see below).

69



e Active- student(s) engaged in locomotor movement (ranging from walking to
running) and/or isolated upper body and/or lower body movements (non-
locomotor) whether sitting or standing.

o Note: Using these definitions, sitting on an exercise ball is not sitting at
rest. Therefore, it is active.

Coding Procedure. For each interval, decisions must be made about teacher
involvement and student response. The first stage requires a decision to be made about
the involvement of the classroom teacher by answering the following question: Did the
classroom teacher give a direction to be active? If the answer is Yes, the observer
moves on to code teacher involvement behaviors (teacher directive variables, instruction
variables, and movement variables), then proceeds to Stage 2 (student response
variables). If the answer is No, the observer moves on directly to code Stage 2 (student

response variables).

The second stage requires a decision to be made about the response of the class by
answering the following question: How did students respond? If the answer to the
previous stage was Yes, the observer records what part of the class is active (whole class,
part class, or small group). Context variables identify how much of their body is active
(upper body only, lower body only, or full body) and off-task behavior. If the answer to
the previous stage was No, the observer records what part, if any, of the class is active
and the observable reason for that movement (as a result of something in the physical
environment or as a result of a non-teacher directed transition, like getting supplies or

using the bathroom). Within these categories, context variables identify the presence of
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added activity and/or off-task behavior. A flow chart illustrating the two stage decision

making process is presented in Figure 1.

On prepared coding forms (Figure 2), trained observers list all relevant codes
during continuous observation for 20-second intervals. When coding, the observer
should list the appropriate code(s) in the appropriate 20-second cell as soon as evidence is
observed. The observer should only list the code once in a given 20-second cell on the
coding form, even if it is observed more than once during that interval. Context codes
should be written as a sub-script to the major variable code. Coding a (-) is acceptable

for consecutive cells when the movement continues across multiple consecutive intervals.

Interpretation Procedure. SOSMART is designed to capture observable Ml
variables and translate findings into an easily quantifiable format. The summary sheet
(Figure 3) provides space to calculate the total number of intervals for each category.

Total percentage of occurrence can be calculated as: Percentage occurrence =

total number category intervals

x100.

total number intervals in observation

A percentage of occurrences can be calculated for each code, as well as a tally mark for
each unique instance of the code. There is no benchmark for high Ml versus low Ml
frequencies or percentages of total time. Instead, SOSMART should be used to
document the frequency and variety of M| strategies employed by teachers in the
classroom. Continued research with this instrument may provide a better picture of what
an appropriate benchmark might be for Ml in the classroom setting (Webster et al.,

2013D).
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Phase 1V: Reliability and Validity testing. The purpose of Phase IV was a) to
test inter and intrarater reliability of the instrument, b) to further examine content

validity, and c) to test construct validity of the instrument.

Observer Training and SOSMART Reliability. Consistent with previous
research (Pope, Coleman, Gonzalez, Barron, and Heath, 2002) and recommendations
(McKenzie and van der Mars, 2015), reliability training and testing followed a specific
sequence of steps (i.e. orientation to systematic observation and the SOSMART
instrument, committing behavior categories/codes to memory, video practice, live
practice, and formal reliability) and consisted of three sessions. The first session was
video practice, including booster training sessions, the second session was live practice,
and the third session was used for reliability. Reliability was established through
interobserver reliability and intraobserver reliability. Five observers not directly involved
in instrument development (Phase I1) were trained to use the instrument using video
samples over a week long time period that included formal training by the primary author
followed by a mid-week booster training. Training and observations occurred until 80%
interobserver agreement was reached (Weaver et al., 2014). Two observers conducted
field reliability live and two different observers conducted reliability from the same

observation viewed on video.

SOSMART Validity. Two validity procedures were used in this phase. A Delphi
survey was used to further examine content validity by identifying initial M1 categories
from the literature and recommendations, then considering those categories in light of
direct observation of classroom teachers, and finally through reaching consensus of Ml

categories with experts. Statistical analysis was used to test the hypothesis that the
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presence of Ml variables (teacher directives, instructional, and movement types) would
contribute to student activity and/or decrease student inactivity. Construct validity of the
instrument was evaluated by examining the presence/absence of teacher MI compared
with students’ activity and/or sedentary behaviors as measured with accelerometers from
a sub-sample of 12 observations. The majority of these observations (n=10) were
randomly selected within and across each grade level at each school to provide a
representative picture across all four schools. In addition to random selection, additional
observation (n=2) were purposefully selected for testing construct validity because they

provided the greatest likelihood of seeing a variety of MI concepts.

Data Analysis. Statistical analyses were completed using STATA (v. 13.0,
College Station, TX). Reliability for SOSMART was calculated using interobserver

reliability and intraobserver reliability. Interobserver reliability (IOR) was measured by

agreements

calculating interval-by-interval percent agreement as IOR = x100

agreements+disagreements
(Mahar, 2011; Weaver et al., 2014; Webster et al., 2013b). Intraobserver reliability was
measured using the test-retest (different day) method across a two-week span to examine
the consistency of SOSMART across different days (Thomas et al., 2011; Webster et al.,
2013b). Interval-by-interval percent agreement was calculated the same way. Validity of
SOSMART was conducted by examining the presence/absence of Ml variables compared
to the activity counts per minute from the accelerometers using unconditional multilevel
random effects logistical regression (Guo & Zhao, 2000). The choice was made not to
separate boys and girls in analyses. Based on recent research (Bailey et al., 2012) and
results from the Delphi survey, there was no reason to believe there would be a difference

in activity between genders in the classroom. Separate models were estimated for each of
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the eleven M1 variables. A cut-point of 100 counts/min was used (Matthews et al., 2008),
where greater than 100 counts/min was considered active (i.e. total activity, regardless of

intensity) and 100 counts/min or less was considered inactive.

Results

Reliability

IOR agreement and total reliability exceeded 80% in live and video reliability
testing (Table 4.1). Intraobserver agreement across two weeks resulted in 97.5%
agreement. Three M1 variables were not observed (i.e. reward, other movement
(academic), physical environment); therefore, reliability was not calculated for these

variables.

Validity

Logistical regression models of Ml variables related to total activity (i.e. activity
counts/min) are presented in Table 4.2. Results support the hypothesis that students were
more likely to be active when MI variables were present with 8 out of 11 variables
achieving statistical significance (see Table 4.2). The strongest predictor of student
activity was the presence of “other movement, academically infused”, suggesting that
students are more likely to be active when MI that included teaching or reviewing
academic content is present (Figure 4.4). The purpose of Figures 4.4 - 4.6 is to visually
represent a sample demonstrating construct validity. That is, when Ml is coded, student
activity is more likely to be present. This data was purposefully selected from a teacher
demonstrating the greatest frequency of MI implementation and variety of M1 strategies

during observations in order to provide the greatest number of examples illustrating
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construct validity. The activity data is from a randomly selected student within the class.
Figure 4.4 is a graphical representation illustrating construct validity for the two strongest
M1 variables (e.g. OM (a) and OM (na)). This student is more likely to be engaged in
total activity when the variables “other movement, academic” and/or “other movement,
non-academic” are present. This student was also more likely to be active when teacher-
directed transitions were present (Figure 4.5), especially when those transitions were
deliberately infused with PA (TT+). As expected, when a teacher directive to be active
occurred, this student was more likely to be in activity; similarly, in the absence of a
teacher directive, this student was not active (i.e. registered <100 counts/min on the

accelerometer).

What is interesting about these illustrations are the different responses to different
M1 variables (i.e. the activity peak for OM(a) is higher than the peak for OM(na), Figure
4.4), and the presence of activity (i.e. peaks of activity counts) in the absence of any Ml
variables. A possible reason for seeing a greater peak in activity for OM(a) as compared
to OM(na) may be that this particular student is more interested in, or more motivated by,
activities where academic content is incorporated into the movement. Thus, it is possible
that the difference in student response between these two M1 variables depends on

characteristics of the student.

In relation to teacher-directed transitions (Figure 4.5), there are moments when a
teacher-directed transition is present; however, this particular student is minimally active.
This may be an instance where the teacher is releasing students to or from a location by
small groups (i.e. releasing one table or pod at a time to line up for lunch) and this

student’s group was simply not called yet. Other instances where the student is active in
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the absence of any M1 variables (Figure 4.5 and Figure 4.6), may be illustrations of
incidental movements (i.e. going to the bathroom or getting supplies) that are not
deliberately directed by the teacher. These moments (NT, Figure 4.6), are an indication
that something else was facilitating activity. It may have been a non-teacher directed
transition (i.e. getting a supply or housekeeping tasks like going to the bathroom); or, it
may have been something in the environment that was facilitating activity. In Figure 4.6,
something in the environment (i.e. a fit stool) was facilitating the movement during the

non-teacher directed transition and may be considered an example of incidental M.

Despite using the established literature and the Delphi survey to content validate
all of the SOSMART variables, we were not able to demonstrate construct validity with
statistical significance for three of the variables (reward, opening activity, physical

environment).

Discussion and Conclusion

To our knowledge, SOSMART is one of the first systematic observation tools for
measuring the frequency and variety of Ml strategies utilized in the academic classroom.
This instrument fills the need for objective measurements of M1 in the academic
classroom setting, which is included as a key context in coordinated and comprehensive
approaches to PA promotion through schools (CDC, 2013; IOM, 2013). While
SOSMART was found to be valid and reliable overall, three Ml variables were not
observed enough to establish construct validity. In terms of their validity, these variables
were present less frequently than the other eight variables. It may be that these variables

are referred to less frequently, if at all, in the literature and current M1 recommendations.
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More discussion of how to incorporate these MI strategies in practice may be needed, and

continued use of SOSMART is needed to further validate these variables.

The figures (Figure 4.4-4.6) not only illustrate differences between activity peaks,
but also peaks and valleys where we may or may not expect them. While the purpose of
this study was not to understand these differences, future research should examine these
differences and explore reasons underpinning the presence of them. It is possible that
different Ml variables, or combinations thereof, can have different activity outcomes.

For example, different strategies may be more or less effective depending on any number
of student variables (i.e. student interest, attitude, experience, or even the actual number
of students in the class). Therefore, documenting these differences and exploring the
underlying reasons for them has implications for practice. Specific M1 strategies may or
may not be recommended to preservice and/or inservice CTs depending on their school
or classroom context. This instrument also provides MI terms that can be used as a
common language in communicating about M1 during preservice teacher training and

inservice teacher development.

Even though the figures represent a high promoting teacher, and a randomly
selected student, these illustrations may not represent all cases. Therefore, descriptive
research is needed to provide a more comprehensive picture of how Ml is being used in
and across a variety of classrooms. The data obtained from SOSMART will also enable
researchers to evaluate intervention implementation fidelity. Descriptive research and
implementation science can contribute to component-specific national surveillance data
needed to strengthen the effectiveness of CSPAP efforts. This will not only benefit

evaluations of program effectiveness, but may also be used in policy and practice
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decisions. For example, Ml research can fuel efforts to establish a benchmark policy, or
national recommendation, for M1 in the classroom setting. MI may also be given

consideration by school administrators in the practice of annual evaluations of CTs.

It must also be acknowledged that the data generated from using this instrument
provide descriptive, but not prescriptive, information (McKenzie & van der Mars, 2015).
Researchers are cautioned to remember that systematic observation findings are always
contextual and limited due to human error (van der Mars, 1989). Common sources of
observer error include observer drift, reactivity, environmental factors, and bias or
falsifying data (McKenzie & van der Mars, 2015). These should be addressed and

carefully safeguarded against throughout training and data collection.

Future research directions should include using SOSMART to provide a
descriptive knowledge base about the extent and nature of MI, examining which Ml
variables are more/less feasible in certain classroom contexts (e.g., with larger vs. smaller
class sizes), and using SOSMART to evaluate implementation fidelity in classroom-
based PA interventions. SOSMART can also be used in combination with other
systematic observation measures (i.e. SOFIT in physical education) to improve
surveillance research on CSPAP prevalence. To our knowledge, there currently is not an
evidence-based benchmark for the amount of Ml that should be implemented in the
classroom context. Recommendations for increasing student activity and/or decreasing

sedentarism in the classroom could be revised using a stronger empirical basis.
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Table 4.1 Operational Definitions of the SOSMART Instrument and Interrater Percent
Agreement

Interrater Reliability

Percent Percent
agreement  agreement
Variable Operational definition live video
Teacher Involvement
(T1)
Teacher Direct 93.72 99.26
Classroom teacher Teacher gave an expl_|C|t direction 89.87 98.73
for students to be active.
No No tea_lcher direction for students to 95.31 99.47
be active occurred.
Instruction 89.87 93.67
Teacher-led The teacher led the activity. 88.75 93.67

Technology-led The teacher used technology (i.e.
YouTube videos, electronic media
like GoNoodle or JustDance) to lead - 100.00
the activity. The adult did NOT
actually lead the activity.

Movement Type 88.61 95.34
Reward/Incentive Movement provided by the teacher
as an obvious (explicitly stated)
reward for providing a correct
response or behavior in class.
Opening activity Movement directed by the teacher
within the first 10 minutes of the
official start of the school day,
followed by a class response - 100.00
resulting in student activity. (This
may include a school-wide morning
exercise on the news show, etc...)
Teacher-directed The teacher gave a direction for
transition students to be active resulting in
students moving from point A to
point B (i.e. desks to carpet) or
between finishing one task and 87.03 96.66
getting ready for next task (i.e.
putting away supplies and/or
transitioning from one instructional
content to another instructional
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Other Movement

Student Response (SR)
Students active

Whole class

Part class

Small group

None

As aresult of
Physical environment

Non-teacher directed
transition

content).

This includes housekeeping tasks
and procedures (picking up/putting
away supplies (pencils/paper,
tissues, snacks), using restroom)
when the teacher has students walk
from point A to point B.
Non-academic (na): Movement
directed by the teacher within a
lesson or between lessons, followed
by a class response resulting in
student activity that does NOT
include academic content (often
called “brain breaks” or “exercise
breaks™).

Academic-infused (a): Movement
directed by the teacher within a
lesson or between lessons, followed
by a class response resulting in
student activity that DOES
review/teach academic content.

The amount of students in the class
that are active, as defined herein, at
first glance

All students are active.

More than 50% but less than all
students are active.

Less than 50% of students are
active.

No students are active.

Equipment used that is facilitative of
movement, resulting in student
activity, regardless of level of
intensity.

The teacher did not give a direction
for student(s) to be active, but the
student(s) still engaged in physical
activity.

87

92.00

91.00

70.58
56.25

92.30
97.81

84.21

84.21

9231

88.14

92.10
80.00

88.71
91.91

80.88

80.88



This includes when students walk
from point A to point B for tasks
that are not directed by the teacher
(i.e. getting supplies, going to the
teacher’s desk, going to the trash
can, etc...).

Across variables for 91.32 01.94
all intervals

Note. “-*“indicates the behavior was never observed therefore percent agreement was not
calculated
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Table 4.2 Construct Validity of the SOSMART Instrument

Total Activity

OR p-value (95% CI)

Teacher

Classroom teacher 1.5 <0.0 (1.4,1.6)

Other 2.0 <0.0 (1.4, 2.8)
Instruction

Teacher-led 1.5 <0.0 (1.4, 1.6)

Technology-led 1.6 0.02 (1.1, 2.4)
Movement type

Reward 4.8 0.1 (0.6, 38.7)

Opening activity? - - -

Teacher directed transition 1.3 <0.0 (1.2,1.5)

Other movement (non-academic) 1.9 <0.0 (1.6, 2.3)

Other movement (academic) 2.3 <0.0 (1.5, 3.5)

Resulting from environment 1.0 0.93 (0.7,1.5)

Non-teacher directed transition 1.2 <0.0 (1.1, 1.3)

2Too few observations to estimate

Note. Statistically significant relationships are bolded.

Abbreviations: OR, odds ratio
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SOSMART Observational System

Coding Protocol Flow Chart

Teacher Directive (TD)
-regular classroom teacher

(ct) —>

-other (o)

Did the teacher
give a direction
for students to be

active?
NO
——————————————————— ) Students Active?
How are students | (SA)
1

Figure 4.1 SOSMART decision flow chart

Instruction (INS)
Teacher-led (T)

-verbal (v)
-demonstrate (d)

Technology-led (C)

Movement Type (MT)

Reward/Incentive (R)
Opening Activity (O)

Teacher Directed Transition
(TT)
-with added activity (+)

Other Movement (OM)
-non-academic (na)

-academic infused (a):
--- language arts (la)
---math (m)
---science (s)
---social studies (ss)
---other (0)

—> Whole class (W)
Part class (P)
Small group (G)

-off-task (o)
None (N)

As a Result of? (R)
Physical Environment (E)
> NonTTeacher Dire'ct.ed Transition (NT)
-with added activity (+)
-off-task (o)

How are students
responding?

Students Active?
(SA)

Whole class (W)
Part class (P)
Small group (G)

-upper body (ub)
-lower body (Ib)
-full body (fb)
-off-task (o)

¥

As a Result of? (R
[LEAVE BLANK]
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SOSMART Recording Sheet

School: # Students: Observer:
Teacher Name: # Assistants: Observation Date:
Grade: Class time: Coding start: AM/PM
AM/PM to AM/PM Coding stop: AM/PM
Intervals Intervals
4 5 7 8 9 1 3 4 5 6 7
Tl |TD Tl |TD
INS INS
MT MT
SR |SA SR |SA
R R
Intervals Intervals
4 5 7 8 9 1 3 4 5 6 7
Tl |TD TI |TD
INS INS
MT MT
SR |SA SR |SA
R R
Intervals Intervals
4 5 6 7 8 9 1 3 4 5 6 7
Tl |TD Tl |TD
INS INS
MT MT
SR |SA SR |SA
R R

Figure 4.2 SOSMART coding sheet
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SOSMART Summary Scores

Total number of

Number of intervals for
Category Code category intervals | observation period | Percentage of occurrence Frequency of events
Teacher Direct (TD)
Classroom Teacher CT
Other 0
None N
Subtotal
Instruction (INS)
Teacher-led T
Technology-led C
Subtotal
Movement Type (MT)
Reward/Incentive R
Opening Activity 0
Teacher Directed Transition TT
Other Movement (non-academic) OMna
Other Movement (academic) OMa
Subtotal
Students Active (SA)
Whole class W
Part class P
Small group G
None N
Subtotal
As a Result of What (R)
Physical Environment E
Non-Teacher Directed Transition NT
Subtotal
Grand total 100%

Figure 4.3 SOSMART scoring summary

Note: Adapted from Observation Recording Record of Physical Educator’s Teaching Behavior (ORRPETB), Stewart (1989) in van der Mars (1989)
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CHAPTER 5
DiscuUssION
The contribution of this dissertation to advancing the knowledge base informing
CSPAP adoption is two-fold. First, by conducting a systematic review and meta-analysis
of multi-component school-based PA interventions, empirical evidence was generated to

create a rationale for the continued pursuit of CSPAP effectiveness.

While the overall effect size was minimal, reasons for the lack of effectiveness are
unclear (Russ, et al., 2015). Results from the first study indicate that pursuing CSPAPs is
still a worthy endeavor but strategies within and across components need to be analyzed.
Intervention components were not always in alignment with national recommendations
(i.e. QPE was not taught by a certified professional), fidelity of implementation relied on
self-reports, and staff trainings revealed inconsistencies. Targeting the quality of each
intervention component, as well as measuring fidelity of implementation through
developing component-specific objective measures, are strategies that could help enhance
program effectiveness. Interventions that reflect all five components of the CSPAP
model, align with current recommendations, provide detailed descriptions of intervention
component design and implementation, and demonstrate dynamic collaboration across all

five components are needed.

The second way this dissertation contributes to advancing the knowledge base for

CSPAP efforts is by providing a component-specific (PADSD) objective measure of
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implementation. Within the school day, students spend a majority of their time with a
classroom teacher across several different settings (i.e. classroom, lunch, recess), thereby
insinuating the importance of CT involvement in PA promotion (in intervention and non-
intervention contexts). Many multi-component school-based PA interventions have
targeted the classroom as one of the settings to intervene (Russ, et al., 2015); however,
the only measures of implementation fidelity reported in the classroom were self-reports.
Through developing a systematic observation tool designed to capture the frequency and
variety of strategies teachers use to integrate movement in the classroom setting
(SOSMART), CSPAP efforts within this setting can now base policy and practice
decisions on objective measurement data.

Data generated from utilizing SOSMART can be used to enhance pre-service
teacher education, in-service teacher professional development, and future CSPAP
research efforts. Teacher training (i.e. preservice and inservice CTs) can now utilize the
MI terms presented in SOSMART as a common language to discuss Ml strategies, and
researchers can begin to explore which Ml strategies may be more or less effective for
CTs practicing in certain contexts. SOSMART can also be used to advance CSPAP
research through providing descriptive data on the nature of Ml in classrooms and
objectively measuring implementation fidelity.

This dissertation represents one of the early efforts of CSPAP research. The
combined impact of the studies herein results in a significant contribution to advancing
the knowledge base needed for CSPAPs through providing empirical evidence and
objective measures on which CSPAP efforts can now be grounded. Combined with other

component-specific objective measures, continued use of SOSMART can contribute to
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the first efforts of national surveillance data documenting the implementation and
effectiveness of CSPAPs. This, in turn, can facilitate the creation of a national
benchmark for M1 and/or reducing sedentarism in the academic classroom, which may
result in a trickle-down effect influencing the criteria on which administrators evaluate
CTs in the future. These contributions create a driving force behind CSPAP, moving

forward the potential and possibility of wide scale program adoption.
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